MNPUJIOKEHUE

YrBepxaeHa

B coctase OOII HOO

MKOY «bupwokosckas OOII»
IIpuxa3s or 01.06.2023r Ne51

PABOYAA NMNPOrPAMMA

y4eOHOro npeamMera

«DPU3UKa»
(0a3oBBIM YPOBEHD)

111 oOy4daromuxcs 7-9 knaccon

n.buprokoBka, 2023r



IHHOACHUTEJIBHASA 3ATINCKA

PaGowas mnporpamma yuebnoro mpeamera «®Dwusmka» (mpeamerHas — 006JacTh
«EcTecTBeHHOHAy4YHbIE TPEAMETHI») Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABIICHA
Ha ocHOBe TpeboBaHUil K pe3yabTaTaM OCBOCHHS IMPOrPaMMbl OCHOBHOTO OOIIET0 00pa3oBaHUS
@denepalibHOTO  FOCYAAPCTBEHHOTO  00pa30BaTeIbHOIO  CTAaHJApTa OCHOBHOIO  OOILEro
obpazoBanus (manee — ®I'OC 0O0O0), B cootBerctBHE ¢ OOII OO0 MKOYVY «buprokoBckas
OOIll», a Takke OPHCHTUPOBAHA HA IICJIEBBIC MPHOPHUTETHI, CHOPMYIHMPOBAHHBIC B pabodUeii
porpaMme BOCITUTAHHS.
Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4yHOM IpaMOTHOCTH OOYYaOLIMXCSl U OpraHU3alMI0 U3Y4eHUs (PU3MKU HA JIeATEIbHOCTHOU
ocHoBe. B mporpamme mno ¢u3MKe Y4YUTBHIBAIOTCS BO3MOXHOCTHM Y4e€OHOro IpeiMera B
peannzanuu TpeboBanuit ®I'OC OOO k mIaHUpPYEeMBIM JUYHOCTHBIM M METanpeIMEeTHBIM
pe3ynpraTaM OOy4YeHHs, a TakKKe MEXIPEAMETHbIE CBSI3U E€CTECTBEHHOHAyUHBIX Y4YEOHBIX
MPEAMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 00Opa3oBaHus.
[IporpamMma no Qu3suke ycTaHaBIMBAaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOydenus: (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEILHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJEp>KaHUs M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IeNIbI0 OKa3aHUsI METOANMYECKON MOMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEIMETY.
®u3zrka ABISETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MTOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHUH, N3y4yaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMUEH U (pu3nmyeckoit reorpadueit, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble o0Opa3lbl NMPUMEHEHHS HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0CcO0a MOIY4YEHHUsI TOCTOBEPHBIX 3HAHUI O MUpE.
Onna w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOW TpPAaMOTHOCTH U UHTepeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE IMPENIOJIaraeT OBJAJCHUE CIIEAYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTbD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh HayyHbIE JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu u3yueHus (u3MKM Ha ypOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMsS OIpPENEICHBI B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yrBepxka€HHOU pemenreM Koisernn MunncrepcTBa npocsenieHusi Poccuiickoit denepanuu
(mpotokoun ot 3 nekabpst 2019 r. Ne [TIK4BH).
Heaun n3dyyeHus Gpu3nKu:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOyJaroIuXcs K HaydHOMY H3YYEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHWH O HAyYHOM METOJe TO3HaHHS U (opMHUpoBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

e (opmupoBaHHE HAYUHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHue NpeACTaBICHUN O POl (DU3UKHU A PA3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJOTHUH;



pa3BUTHE TMPEICTABICHUA O BO3MOXHBIX cdepax Oyaymeid mnpodeccHoHaIbHON
JeATeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JAaJbHEUIIEMY OOyYECHUIO B 3TOM
HaIlpaBJICHUU.

JlocTibkeHre STHX Iefiell mporpaMmbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs 00ECIIEYNBACTCS PEIICHUEM CICAYIOIINX 3a4a4:

npuoOpeTeHnue 3HAHWKA O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHYECKHX,
TETUIOBBIX, AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

npuoOpeTeHne yMEHHH ONUCHIBaTh W OOBSICHATH  (PU3MYECKHE SBICHUS C
WCTIOJIb30BAHMEM TTOJTyYCHHBIX 3HAHUIA;

OCBOCHHME METOJIOB DEUICHHUS TNPOCTEHIINX pacu€THBIX 3a/a4 C HCIOJIb30BAHUEM
(GU3NIECKUX MOJIEIIeH, TBOPUECKUX U MPAKTHKOOPHEHTHPOBAHHBIX 33/1a4;

pa3BuTHE YMEHHWH HaONIONaTh MPHUPOJHBIC SBJICHUS W  BBIOJHSATH  OIIBITHI,
nabopaTopHble pabOTHl M AKCIIEPUMEHTAIBHBIE HCCIECAOBAHUS C HCIIOJB30BAaHUEM
M3MEPHUTEIBHBIX PHOOPOB;

OCBOEHHE TNPHEMOB PabOTHI ¢ HMH(MOpMAaIHeld (GU3MUECKOTO COAEp)KaHUS, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (U3WKH, aHAIH3 M KPUTHYECKOE
OlleHHBaHME UH(pOpPMaLINY;

3HAKOMCTBO CO chepamMu mpo(PecCHOHATBHON NeATeTbHOCTH, CBI3aHHBIMU C (DPU3HUKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKCHHUAX (PU3HMUECKON HAYKH.

Ha u3ydenne ¢usuku (6a30BbII YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS

oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B Heneno), B 8 kiacce — 68 gacoB (2 yaca B
Heneno), B 9 kiracce — 102 vaca (3 gaca B Heenio).



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka 1 e€ poJib B NO3HAHUM OKPY’KAIOIEro MUpa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3NUECKUE SBICHUSA: MEXaHHUUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenuuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTe u3MepeHnid. MexayHapoiHas CHCTEMa €IMHHII.

Kak ¢u3uka u apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT Mpuponay. EcTecTBeHHOHaydHBIN
METOJi IMO3HAHUS: HAOJIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOINIPOCA, BBIABW)KEHHUE TIMIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE THUIOTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
(u3NYeCKUX SABJICHUN C IOMOIIBIO MOJIENIEH.

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBbIE SIBJICHHUS.

2. O®wuznyeckue NMpUOOPHI M MPOLEAypa MPSAMBIX U3MEPEHHH aHAJOTOBBIM M IH(PPOBHIM

prudopoM.

Jlabopamopnuie pabomul u onvimel.

Onpenenenre HeHbl JEIEHUS MIKAIbl H3MEPUTEIBHOTO MPpHOOpa.
N3mepenune paccTossHUI.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.
Ornpenenenne pa3MepoB MAJIbIX TEJ.
N3mepenne temmeparypbl OpH IOMOIIM JKUIAKOCTHOTO TEepMOMETpa M JaT4yHKa
TEMIIEPATYPHI.
6. IIpoBeneHue uccienoBaHHA IO MPOBEPKE T'MIOTE3bl: AAJIBHOCTh IMOJIETA IIAPUKA,
MYUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIE, YeM OOJIbIlIe BBICOTA ITyCKa.

Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJIbl, HMX pa3Mepbl. ONBITBI, IOKa3bIBAIOIINE
JMCKPETHOE CTPOCHHE BEUIECTBA.

JIBmkeHue dactul BemiecTBa. CBsA3b CKOPOCTH JBMXKCHMS 4YacTUL C TEMIEPAaTypOM.
bpoyHoBckoe nBmwxenue, auddysus. B3aumopeilicTBue dYacTul] BellecTBa: NPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble  COCTOSIHMSI BEIECTBA: CTPOCHHME TIa30B, JKUAKOCTEH M  TBEPABIX
(kpucTayuiMyeckux) Teia. B3auMocBs3p MeXIy CBOICTBaMHU BEIIECTB B pa3HbIX arperaTHbIX

COCTOSIHUSIX M HMX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSHUN
BOJIEL

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUSI.

2. HabGmonenue nuddysun.

3. HaOnronenue siBIeHHM, OOBICHIIOMIMXCS MPUTSHKEHUEM WIA OTTAJIKHBAaHUEM YaCTHUIL

BEIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIONIb30BaHUEM (oTorpaduit).

2. OmbITHI 0 HAOMIOIEHUIO TEIUIOBOTO PACIINPEHUS Ta30B.

3. OmnbIThI 0 OOHAPYKEHUIO ACUCTBHS CHII MOJIEKYISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:keHue u B3anMoJeicTBHE TeJl.

Mexanuyeckoe JIBUKEHHE. PaBHOMEpHOE W HepaBHOMEpHOe JBmKeHHe. CKOpOCTb.
CpenHsist CKOPOCTh ITPU HEPABHOMEPHOM JBMKEHHU. Pacd€r myTH U BpeMEeHH JBUKCHHSI.

agrwdE



SBnenue wHepuuu. 3aKOH HHEpUUHU. B3aumopeicTBue Ten Kak NpUYMHA H3MEHEHUS
CKOPOCTH JBMXEHHS Teld. Macca kak mepa uHepTHocTu Tena. IlnoTHocTh BemiectBa. CBA3b
TUIOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cwia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAMHAMOMETpA. SIBleHME TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux ImiaHetax. Bec tema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHogelicTBytomas cuil. Cuna tpeHus. TpeHue CKOJIbKEHUsS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4ecKoro IBUKEHHS TeJa.
N3mepenue ckopocTH NPSAMOJIUHENHOTO JBUKEHHUS.
Habntonenue siBjaeHUs] HHEPIUHU.
Habntonenne n3MeHeHus: CKOpOCTH NP B3aUMOIEHCTBUHU TEJl.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEeHHBIX 110 OJTHOW MPSIMOH.
JIa6opamoprze pabomot u onvimol.
1. Ompenenenne CKOpPOCTH PaBHOMEPHOTO ABM)KEHHA (IIapUKa B KHUJAKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOWIIS U TaK JIajee).
2. OmpeneneHune cpemHel CKOPOCTH CKOJNBKEHHS OpycKa WM IapuKa MO0 HAKIOHHON
MJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (IedopMalinu) NpyKHHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OmnbIThl, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT Beca Tela U
XapakTepa CONMPUKACAIOIINXCSA TOBEPXHOCTEM.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenune. CiocoObl yMEHBIIICHUS U yBEJTMUEHUS JaBiaeHus. [laBnenue ra3za. 3aBUCUMOCTh
JaBJIeHUd Tra3a oT 00bEMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TeJIAMU, KUAKOCTIMU
n razamu. 3akoH llackans. [IHeBmaTMueckue MamuHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
riyounbl.  [wapocratmueckuii  mapagokc. CooOmiarommuecs cocynsl.  ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpuuuHBI CylIecTBOBaHUS BO3YLIHOMN
o6onoukn 3emau. OnbiTr Toppuyennu. M3mepenue aTrmMochepHOro JaBlieHHsA. 3aBUCHMOCTH
aTMOc(epHOro JaBJICHHA OT BBICOTHI HaJ YypoBHeM Mops. [lpubGopbl i u3MepeHUs
aTMOC(EepHOTO JTaBJICHHUSI.

JleiicTBHE JKUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeiTankuBarorias (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOmaromiuecst COCy/Ipl.

I'mppaBnuueckuit pecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUSL.

3aBUCHMOCTh BBITAJIKUBAIONIEH CUJIBI OT 00BEMa TOTPYKEHHON wYacTu Tena W

MJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CHIIbI BECY BBITECHEHHOU KUIKOCTH.

8. VYcnoBue mnaBaHus TeN: IUIaBaHME WJIM TOTPY)KEHHE Tel B 3aBUCHUMOCTH OT
COOTHONIEHUS TUIOTHOCTEHN TeJa U KUIAKOCTH.

Jlabopamopusie padomot u onvimel.
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1. HccnemoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOW B KHUIKOCTh
Y4acTH TeJa.

2. OmpeneneHue BBITATKUBAIOIICH CHJIBI, JCHCTBYIOIICH Ha TEJNO, MOTPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHBAIONICH CHIIBI, JEHCTBYIOIIEH Ha TEIO B
KUJKOCTH, OT MACCHI TeJA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHUIIbI, IEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT IIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOJKM U OIpeneieHue €€

rpy30I10AbEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHEprus.

Mexannyeckasi pabota. MOLTHOCTb.

[IpocThie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IIpaBmiio paBHOBecus
priuara. [lpumeHeHue npaBusaa paBHOBECHs pblyara K OJOKy. «30JI0TO€ MPaBUIIO» MEXaHUKH.
KIIJ] nmpocthix MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHermueckas W mnoTreHUuualnbHas 3Heprus. I[IpeBpamienne
OJIHOTO BUJIa MEXaHUYECKOM SHEPTHUH B IPYroil. 3aKOH COXPAHEHMS SJHEPTUU B MEXAHMKE.

emoncmpayuu.

1. TIpumepbl NPOCTHIX MEXaHHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenne paOOTHI CHJIBI TPEHHUS NPU PABHOMEPHOM JBMKEHHUH Teja IO

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnemoBanue yCIOBUI paBHOBECHS phlUyara.
3. Hamepenwne KII/| HakIOHHOM MJIOCKOCTH.

4. W3yuyeHue 3aK0HA COXPAHCHUS MEXaHUYECKOUW SHEPTHH.
8 KVIACC

Pa3pnen 6. TenioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUHM CTPOCHUS BellecTBa. Macca
U pa3Mepbl aTOMOB M MoOJeKyd. OmNbITbl, MNOATBEPXKAAIOIINE OCHOBHBIC TIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKOU TEOPHUH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOT0 COCTOSIHHMM BemecTBa. Kpucramimueckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUJIKOCTEH B TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KUHETHYECKOM Teopur. (CMauuMBaHUWE U KanmWwUIApHbIC sBICHUS. TeruioBoe
pacIIupeHHe U CKATUE.

Temmnepatypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHSI YacTHII.
Buytpennsis sneprus. CrnocoObl W3MEHEHHUS BHYTPEHHEM »SHEpruu: Tervionepenada u
coBepleHre paboThl. Buapl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KoanuecTBo TemnoTel. YaenpHas TEIUIOEMKOCTh BellecTBa. TemIooOMEeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TemuioBoro OanaHca. [InaBieHne W OTBEpAEBaHHE KPUCTATMYCCKUX
BEIECTB. YJenpHas Temiota IuiaBneHus. [lapooOpazoBanue u KoHaeHcaus. lcmapeHue.
Kunenue. YnaenbHas TerioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpaTypbl KHUIEHHS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIUIMBA. Y IelbHas TEMJI0Ta CrOPAHUSL.

[Mpunnuner padotsl TeruoBbix aBurareneit KIIJ[ TemmoBoro nBuratens. TeruioBbie
JIBUTATENH U 3aLATA OKPYKAIOIIEN CPEBL.

3aKOH COXpaHEHUs U MPEBPAIllCHUs SHEPTHH B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.



Habmoienne 6poyHOBCKOTO JIBIKEHUSI.

Hab6monenue muddysumn.

Habmoienue SBICHUI CMaYiBaHUS M KAMAJUTSIPHBIX SBJICHHM.

Habmroienue TemioBoro pacimpeHus Tell.

N3menenne naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU HITH OXJIAXKICHUU.
[IpaBuna u3amepeHus TeMrneparypsl.

Bunael Tenonepenayu.

OxsaxxieHue Ipyu COBEPIICHUU PabOTHI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHJIAMH.

0. CpaBHeHUE TETUIOEMKOCTEH PA3IMYHBIX BEIICCTB.

1. HaGmroieHue KureHus.

12. Habmo1eHue TIOCTOSTHCTBA TEMITEPATyPhI P TUTABIICHUH.

13. Mojenu TeIIOBBIX JBUTATEICH.

Jlabopamopusvie padbomot u onvimel.

OMnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHHUS.

OnpITHI 0 BRIpAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACHIUPEHHUS Ta30B, KUJIKOCTEN U TBEPABIX TEIL.
Omnpenenenue naBieHUs BO3AyXa B OAJJIOHE IITPHUIIA.

OnebIThI, AEMOHCTPUPYIOUIUE 3aBUCHUMOCTb JaBJICHHUS BO3JyXxa OT €ro o0béMa Hu
HarpeBaHUs WU OXJIAKICHHUS.

[IpoBepka TrHUMOTE3bl JUMHEHHOW 3aBHCHMOCTH JJIMHBI CTOJIOMKAa JKHJIKOCTA B
TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphl.

7. HaOnroneHne M3MeHEHUs BHYTPEHHEH SHEPrHH Teja B pe3yibTare TEIUIONepeaaun u
paboTHl BHEIIIHUX CHUL.

HccnenoBanue sBIIeHUS TETIOOOMEHA MTPU CMEINIMBAHUHN XOJIOIHON U TOPSYCH BOJIBI.

9. Ompenenenue KOJWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIIOOOMEHE ¢

HarpeTbiM METAIIMYECKUM LUITUHAPOM.

10. OnpenencHue yaeapHON TEIUIOEMKOCTH BEIIIECTBA.

11. VccnenoBanue mpoiiecca UCapeHHus..

12. Onpenenenrie OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

13. Omnpenenenue yneabHOM TEIUIOTHI MIJIaBJICHUS Jb/IA.

Pa3znen 7. diiekTpryeckne 1 MarHuTHbIE sIBJICHHSI.

Onektpusanus Tenl. J[Ba posja 3JIEKTpUUYECKHMX 3apsaoB. BzaumonelicTBHe 3apsyKEHHBIX
ten. 3akoH Kyrnona (3aBUCHMOCTB CHJIBI B3aMMOJCHCTBUS 3apsSKEHHBIX TEI OT BEJIUYUHBI
3apsA7I0B U PACCTOSIHUS MEXK]Y TEIaMH).

Onekrpuueckoe noJsie. Hanpspk€HHOCTh anekTpuueckoro noss. [IpuHuun cyneprno3unuun
ANIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsaoB. DIeMEHTapHbIM 3nekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOJHMKY U TUAIIEKTPUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsija.

DNEKTPUYECKUH TOK. YCIOBHUS CYIIECTBOBAHUSA 3JEKTPUUYECKOro ToKa. McTouHukm
MOCTOSIHHOTO TOKa. JlelCTBUA SIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHuTHOE).
DNEeKTPUYECKUN TOK B )KHMJIKOCTSIX U ra3ax.

Onektpuyeckas 1menb. Cuma Toka. DlekTpuueckoe HampspkeHue. ConpoTHBICHHE
MPOBOJIHUKA. YJEJIbHOE CONPOTHBIICEHHE BemiecTBa. 3akoH OMa uig  yyacTKa LEMH.
[TocnenoBarenbHOE M NapaIEIbHOE COEUHEHNE TPOBOJHUKOB.

PaGota u MoIHOCTH 3MEeKTprYecKoro Toka. 3akoH Jlxoyns—JleHna. DnekTpudeckue emnu
Y IOTPEOUTENH IEKTPUUYECKOI Heprun B ObITy. KOpoTKOE 3aMbIKaHHE.

[TocTrosiHHbie MarHuThl. B3anmoneicTBHE TOCTOSHHBIX MArHMTOB. MarHutHoe ToJe.
MarnuTHoe noJie 3eMJIM U €ro 3Ha4eHHe [ *Ku3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe noJie
ANEKTPUUECKOTO ToKa. [[puMeHeHne 3IeKTPOMarHuToB B TeXHUKe. JleiicTBUe MarHUTHOTO MOJIst
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Ha TPOBOJHUK C TOKOM. OJEKTPOJBUIaTelb IMOCTOSIHHOrO Toka. Mcmonb3oBaHue
AJIEKTPOJIBUTaTeNel B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBieHue  snekTpomMarHuTHOM  uHaykuuu. IlpaBuio  Jlenuna.
OnekrporeHeparop. CrnocoObl TOJYyYEHUS] DIICKTPUUECKOM HSHEPruu. ODIEKTPOCTAHIMU Ha
BO30OHOBIISIEMBIX HCTOYHHKAX YHEPTUU.

Jemoncmpayuu.

DneKkTpu3aIus Tel.

JIBa pojia AIEKTPUUECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.

YCTpOUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DneKTpocTaTUuecKas NHIYKIHS.

3aKOoH COXpaHEHUs AIEKTPUUECCKUX 3apsI/IOB.

[TpOBOTHUKY U TUDIIEKTPUKH.

MoienupoBaHH€e CUIIOBBIX JTUHHUM 3JIEKTPUYECKOTO TOJIS.

HcToOYHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

0. DnexTpuYecKuid TOK B )KHIKOCTH.

1. T"a30BHIit pa3ps.

12. 3mepenune CHITBI TOKa aMIIEPMETPOM.

13. N3mepenue 3MeKTPHIECKOT0 HAPSOKEHUST BOJIBTMETPOM.

14. PeocTaT u Mara3uH COMPOTUBIICHUH.

15. BzanmoelicTBre MOCTOSTHHBIX MarHUTOB.

16. MoenrpoBaHue HEBO3MOXXHOCTH Pa3JICJICHUS TTOJFOCOB MarHUTA.

17. MoenupoBaHue MArHUTHBIX TTOJICH MOCTOSTHHBIX MarHUTOB.

18. OnmbiT Dpcrena.

19. MaruuTtHOe 10JI€ TOKa. DJIEKTPOMAarHuT.

20. JleificTBME MarHUTHOTO TIOJISI HAa TIPOBOJTHUK C TOKOM.

21. DneKkTpoaABUTATENh MIOCTOSTHHOTO TOKA.

22. ViccnenoBaHue SIBIICHUS 3JIEKTPOMAarHUTHON MHIYKIUH.

23. Onbrter @apages.

24. 3aBUCHMOCTbH HAIPaBJICHUsI UHIYKIIMOHHOTO TOKA OT YCIOBUM €ro BOSHUKHOBEHHUS.

25. DnexkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

OnbIThI 10 HAOTIOACHUIO JCKTPU3AINH T MHIYKIUEH U IPU CONPUKOCHOBEHUH.

HccnenoBanue neicTBUS IIEKTPUUECKOTO MOJIA HA TPOBOJAHUKH U JUAICKTPUKH.

CO6opka u mpoBepKka padoThI IEKTPUUECKOH IETH TOCTOSHHOTO TOKA.

W3mepenue u perynmpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHUS

pEe3UCTOpa U HAMIPSKEHUS Ha PEIUCTOPE.

7. OmnbITel, JEMOHCTPHUPYIOIIUME  3aBHUCUMOCTh  JJEKTPUUECKOTO  COMPOTHUBIICHUS
MIPOBOJIHHUKA OT €ro JJIUHBI, TUIOIIAIN MOMEPEYHOT0 CEYCHHs K MaTepHana.

8. IlpoBepka mpaBuia CIOXEHUS HAMPSDKEHUW TPHU TMOCIENOBAaTEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuia Ajsl CHIIBI TOKA MPU MapauIeNbHOM COEUHEHUN PE3UCTOPOB.

10. Ompenenenne pabOThI AIMEKTPUUECKOTO TOKA, HAYIIETO Yepe3 Pe3UcTop.

11. Ompenenenre MOIIHOCTH JEKTPUUECKOTO TOKA, BBIIEISIEMO Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JIaMIOUKY, OT HalpsHKCHUS
Ha HEH.

13. Onpenenenune KIIJ] HarpeBarens.

14. UccnenmoBaHue MarHUTHOTO B3aMMOJICHCTBYS MTOCTOSTHHBIX MAarHUTOB.
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15. I3yyenne MAarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB NP HX OOBEIUHEHUU U
pa3feIcHUN.

16. UccnenoBanue AeWCTBUS 3JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITbl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIBI B3aUMOJEHCTBUS KaTYIIKU ¢ TOKOM U
MarHuTa OT CUJIbl TOKA M HAIPaBJICHUS TOKA B KaTYIIKE.

18. 3yyenne neHCTBUS MarHUTHOTO IOJISE HA TPOBOTHHUK C TOKOM.

19. KoncrpynpoBanue u u3ydeHue paboThl JEKTPOIBUTATEIS.

20. Usmepenne KII/{ anexkTpoaBuraTenbHON YCTaHOBKH.

21. OnBITHl 1O WCCIENIOBAHUIO SIBICHHUS 3JCKTPOMArHUTHOW WHAYKIIMH: HCCIIEOBAHUE
M3MEHEHHH 3HaYCHHUs ¥ HAIPaBJICHUSI MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paszpnen 8. Mexanuveckue siBJICHH.

Mexannueckoe npuxeHune. MatepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIB)KEHMs. PaBHOMepHOe mpsMoJuHEHHoe nABwkeHue. HepaBHomepHoe
npsiMoJiuHeiiHoe JBmkeHue. CpeaHsisi ¥ MTHOBEHHAs CKOpPOCTh Tejla MpU HEPaBHOMEPHOM
JBKCHUH.

VYckopenue. PaBHOyckopeHHOE TipsiMoiinHelHOe aBkeHne. CBoOoaHOe manenne. OmnbIThI
lanunes.

PaBHOMEpHOE ABMKEHHE TIO OKPY)KHOCTH. [lepron u yactorta oOpamenus. JIuaeitHas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHHE.

[IepBoiit 3akoH Hprotona. Bropoit 3akon Herorona. Tperuit 3akon Herotona. ITpunHimmn
CYIIEPITO3HIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiia TPEHHUsI CKOJIBKEHUS, CUjla TPEHUS
MIOKOS1, IPYTUE BUABI TPEHUSI.

Cuna TsKECTM W 3aKOH BCEMHUPHOTO TITOTEHHs. YCKOpEHHE CBOOOJHOTO MaJeHHUS.
JBmwxenue mianetr Bokpyr Comnma. IlepBas kocmmueckas ckopocts. HeBecomocTs u
MEepErpy3KHu.

PaBHOBecne marepuanbHOU ToukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpauieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynsc Tena. 3menenune ummynbca. Mmnynbc cunbl. 3aKOH COXpaHEHUs MMITYJbCa.
PeakTuBHOE nBMXKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cun TsbkectH, ynpyroctd, TpeHus. Cs3b
SHepruu U paboTel. [loTeHnManbHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[TorenumanpHas sHEprus cKator NpyxuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU.

Hemoncmpauuu.

1. HaGmroneHue MEXaHUYECKOTO JIBIKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTeHd W TPACKTOPH IBMKEHHSI OJHOTO M TOTO K€ Tellda OTHOCUTEIHHO
Pa3HbIX TeJl OTCYETA.

N3mepenune ckopocTy U yCKOPEHUSI MPSAMOJIUHEHHOTO ABUKEHUS.

HccnenoBanue Npru3HakoB paBHOYCKOPEHHOTO JIBHKEHUS.

HaGnronenue 1BHXeHHs Tena 10 OKPYKHOCTH.

Habmronenne MexaHW4ecKuX SIBJICHUM, TPOUCXOAIINX B cucTeMe oTcuéra «Temexka»
pH €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTENILHO KabuHeTa (QU3HUKH.
3aBUCHUMOCTb YCKOPEHHUSI TeJla OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHUJIBI.
Habmronenne paBeHcTBa CUJl MPU B3aUMOICHCTBUU TEIL.

N3meneHue Beca Tena Npu YCKOPEHHOM JIBH)KEHHH.

10 [lepenaua nmMnynbca npu B3aMMOACUCTBUH TEIL.

11. TIpeoOpa3oBaHusl SHEPTUU MPU B3AUMOJCHCTBUH TEll.
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12.
13.
14.
15.
16.

CoxpaHeHue UMITYJIbCA IPU HEYIIPYTOM B3aUMOIEHCTBUU.

CoxpaHeHue UMITYJIbCA IPU a0COJIIOTHO YIIPYTOM B3aUMOJAEHCTBUU.

Habnronenue peakTHBHOTO JABHKEHHS.

CoxpaHeHne MEXaHU4eCKOM SHEPTUH MTPH CBOOOIHOM IaJCHUH.

CoxpaHeHHe MEXaHUUECKON PHEPIUU IIPU IBWKEHUU Te€Ja M0 JCHCTBUEM NIPYKUHBI.

Jlabopamopubvie padbomot u onvimel.

1.

2.

o~

10.

11.

KoHcTpynpoBanue TpakTa Juisi pasroHa U JAJIbHEWIIEro PaBHOMEPHOIO JBM)KEHMSI
LIapyKa WU TEJIEKKH.

Omnpenenenne cpelHell CKOPOCTH CKOJIBXKEHMsI Opycka WIM JIBUYKEHHS ILapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

Onpenenenre ycKOpeHHUsl Teja IPU PAaBHOYCKOPEHHOM JBM)KEHUU IO HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JBM)KEHHUU 0€3
HA4aJIbHOM CKOPOCTH.

[IpoBepka rumnore3bl: €cCiId MPH PABHOYCKOPEHHOM JBW)XEHHU 0€3 HadajlbHOU
CKOPOCTH IIyTH OTHOCSITCS KaK psiJA HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIME
MIPOMEXKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIbI HOPMAaJIbHOTO
JTABJICHHUS.

Onpenenenre korhdumeHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenrve pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JIBUKEHHHM Tejla IO
TOPU30HTAIBHON TOBEPXHOCTH.

OmnpeneneHue pabOThl CUIIBI YNPYrOCTH IpU HOABbEME Ipy3a C MCIOJIB30BAHHUEM
HETOBM>KHOTO U TIOIBMYKHOTO OJIOKOB.

N3ydeHne 3aKk0HAa COXpaHEHHs] SHEPTUN.

Pa3nen 9. Mexann4yeckue Koj1e0aHUA M BOJHBI.

KonebatenpHoe nBrwkeHne. OCHOBHBIC XapaKTEPHCTHKW KOJEOAHWM: MEpPHOJ, 4acToTa,
aMIUITyJa. MaTreMatuyeckuii W TPYKUHHBIM MasTHUKW. [IpeBpamieHue »sHepruu mnpu
KoJie0aTeIbHOM JBH)KCHUU.

3aryxaromue kojebanus. BeiHyxneHHsie koneOanus. Pesonanc. Mexanndyeckue BOJHBI.
CpoiicTBa MexaHM4ecKux BOJH. [Ipo/iosibHBIE U MONEepeyHble BOJIHBL. J[JTMHA BOJHBI U CKOPOCTD
e€ pacnpocTpaHeHus. MexaHn4eckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKHIE BOJTHBL.

3Byk. ['pomMKOCTh 3ByKa 1 BbicoTa ToHA. OTpaxkeHue 3Byka. MH(pa3Byk U ynpTpa3ByK.

emoncmpayuu.

1. HaGmronenue xosneGaHMil Te MO IEHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.

2. HabGnronenue konebGaHui Tpy3a Ha HUTU U HA TIPYKHUHE.

3. HaOnronenue BoIHYXICHHBIX KOJIEOaHUN U pe30HaHca.

4. PacnpocTpaHeHue IpOA0IbHBIX U MOTEPEYHBIX BOIH (HA MOJIENHN).

5. HalOnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHYecKHuil pe30HaHC.

Jlabopamopusie pabomot u onvimol.

1. Ompenenenue 4acTOThI U IEPUOAA KOJIEOAHUN MATEMATUYECKOTO MasTHHUKA.

2. OmpeneneHue 4acTOTHI U MEPHOJIa KOIeOaHUI MPY>KUHHOTO MasSTHUKA.

3. HccnemoBaHue 3aBUCHMOCTU TEpHOJa KOJeOaHW MOABEIIEHHOTO K HHUTU Tpy3a OT
JUITMHBI HUTH.

4. WccnegoBaHue 3aBHCHUMOCTH TepHoOJa KojeOaHUN MPYKWHHOTO MasTHHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCHMOCTU MEpHOJAa KOJNEOAHWW Tpy3a, MOJBEHICHHOTO K HHUTH, OT

Macchl Tpy3a.
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6. OmnbITel, JAEMOHCTPUPYIOIINE 3aBUCHMOCTh TIEpPHOJAa KOJIEOAHWN TPYKUHHOTO
MasITHUKA OT MacChl I'py3a U KECTKOCTU MPYKUHBI.
7. V3mepeHue ycKopeHus: CBOOOAHOIO Na/ICHNUS.
Pazznen 10. DjekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJiH. IlIkana snekTpoMarHuTHEIX BOJH. Mcronbp30BaHre 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3HU.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BouHOBBIE CBOICTBaA CBETA.
Jlabopamopusvie pabomot u onvimel.
1. W3ydeHue CBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MMOMOUIbI0 MOOMIIBHOTO TesedoHa.
Pa3nen 11. CBeToBbIe SIBJIEHUS.
JlyueBas mopenb cBera. Mcrounuku cBeta. [IpsMosiMHENHOE pacmpoOCTpaHEHHUE CBETA.
3armenust ConHna u Jlynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpa)keHHUs CBETA.
[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeTa. [lojlHOe BHyTpeHHEe OTpa’kKeHUE CBETA.
Hcnonb30BaHNe NOJTHOTO BHYTPEHHETO OTPAXKEHHS B ONTHUECKUX CBETOBOAX.
Jlunza. Xox myueit B mnumH3e. Onrtuyeckas cucreMa ¢oToamnmnapara, MHUKpOCKONa U
Teneckomna. ['1a3 kak ontuyeckas cucreMa. baM3opykocTs U 1abHO30PKOCTb.
Paznoxxenne 6enoro ceta B criekTp. OnbiTel HptoToHa. CrioskeHne CIeKTPaIbHBIX [IBETOB.
Jucnepcus cera.
emoncmpayuu.
[IpsimonuHelHOE pacpoCTpaHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n306pakeHHit B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHYeCKUN CBETOBOJI.
Xon tydeid B coOuparoiei JTruH3e.
XoJ1 ay4del B pacCeUBaroIeH JIMH3E.
[Tonyuenue n300pakeHH ¢ MOMOIIBIO JIMH3.
. Ilpunuun aeictBus oToarnmapara, MUKPOCKOIIa U TEJIECKOTA.
10. Mozens riasa.
11. PaznoxxeHue 6e10ro CBETa B CIIEKTP.
12. lonyuenue 6e10ro CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.
1. HccnemoBaHue 3aBUCUMOCTH yIJia OTPaXKEHUSI CBETOBOTO JIy4a OT YIJia MajIeHus.
2. V3yueHue XapakTepUCTUK N300paKEHUS MPEIMETa B ITIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCMMOCTH yIila MPEJIOMIICHUS CBETOBOTO Jiyda OT yIijia MaJeHus Ha
IPaHULIE «BO3IyX—CTEKIIO.
[Tonyuenue n300pakeHHi ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Omnpenenenre (GOKYCHOTO PACCTOSIHUS U ONTUYECKON CHIIBI COOMPAIONIEH TUH3HI.
OnBITHI MO Pa3IOKEHHUIO OEI0T0 CBETa B CIHEKTP.
OnpITHI MO BOCHPUATHIO 1IBETa MPEIMETOB NMPU UX HAOIIOJECHUHM 4Yepe3 I[BETOBBIC
(GUIBTPBIL.
Pa3znen 12. KBanToBbIe SIBJEHHUS.
OmnsiTel Pesepdopaa u mnanerapuas mojens aroma. Moaens atoma bopa. Ucnyckanue u
noryionieHue ceera atomoM. KBantel. JIluneluaTsie CIeKTpHI.

CoNoR~LWNE
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PamnoaktuBHOCTE. Anbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxkinonnas Mopxens aromuHoro sgpa. M3otombsl. PampnoaktuBHble npeBpamienus. llepuon
[10JIypacnaia aTOMHBIX sJIEP.

SnepHble peakiuy. 3aKOHbI COXPAHEHHUS 3apsA0BOIO U MacCOBOIO YHMCE. DHEPIHUs CBS3U
aToMHbIX sep. CBs3p Macchl W 3Hepruu. Peakuum cuHre3a u aeneHus suep. VMcrounuku
sHepruu CoJiHLA U 3BE3L.

SnepHas sHepreTuka. JleicTBUsA palMOAKTUBHBIX U3JIyYCHHUI HA )KUBBIE OPraHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4yeHUs U TOTJIOICHHUSL.

CrieKTphl pa3au4HbIX a30B.

CrniexTp BoAOpOIa.

Habmronenue TpekoB B kamepe BuibcoHa.

Pabota cuérunka HOHU3UPYIOMINX U3TYyUCHU.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOTYKTOB.

JIa6opamoprze pabomot u onvimol.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CHEKTPOB U3JIy4EHUS.

2. HccrnenoBanue TPEKOB: M3MEPEHHE DSHEPTHHM YaCTHIBI 110 TOPMO3HOMY MyTH (110

boTorpadusim).

3. H3mepeHne pagroakTHBHOTO (OHA.

IloBTOpPHUTEILHO-00001IAOIIUI MOIYIb.

[ToBTOpUTENBbHO-0000MaOMMK  MOIydb TpEAHA3HA4Ye€H s CHCTeMaTu3alud |
000011eHUS TPEIMETHOTO COACPIKAHMS U OIBITA IESTEIIbHOCTH, MPUOOPETEHHOTO IPU U3YyUEHUH
BCEro Kypca (pU3UKH, a TakkKe IS MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
(dbusuke st 00yJaroIIMXCsl, BRIOPABIINX 3TOT YYCOHBIN MPEAMET.

[Ipy wu3ydyeHMHM [AHHOTO MOJIYJS pealu3ylTcs U CUCTEeMAaTH3UPYIOTCS  BHIBI
NEeSTebHOCTH, Ha OCHOBE KOTOpPBIX OOEecCHeurMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
MeTanpeIMETHBIX TJTAHUPYEMBIX pe3yNbTaToB o0yueHus, dbopmupyercs
€CTECTBEHHOHAyYHAasTPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIEIOBaHUS SBJICHUMN
MPUPOABI U TEXHHUKHU, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3UUECKUE SIBICHUSA, MPUMEHSS
MOJIy4YeHHBIC 3HAHUSI, PEIlaTh 33]]a4d, B TOM YHCIIE KAUeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[IpuHIMIHATBEHO AEATEILHOCTHBIN XapakTep AJAHHOTO pasjiena peaan3yercs 3a cuéT Toro,
4TO 00y4arouuecs BHIMOIHIIOT 3aaHUs, B KOTOPBIX UM MPEAIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAaHUI pacrio3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBIICHUS
B OKpY)Karolllel MpUpoe U MOBCEIHEBHOM KU3HH;

HCII0JIb30BaTh HAyYHbIE METOJIbI MCCIEAOBaHUS (PU3NYECKUX SIBICHUM, B TOM YMCIE AJIs
MIPOBEPKHU THIOTE3 U MOTYYCHHS] TEOPETUUYECKUX BBIBOJIOB;

OOBSCHATH HayYHbIE OCHOBBI Hambojee BaKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJOTHUH,
HampuMep, MPAKTUYECKOTO HCIOJIB30BaHUSA PA3IUYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA MPEBPALIECHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUH.

ogakrwdE
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3nkun Ha YypOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HAmNpaBlIeHO Ha

JOCTHIKEHHUE IMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

B pesynprate wm3ydeHums (U3MKKA HA YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS Y
oOyuaronierocs OyayT cOpMUPOBAHBI CICAYIONINE INIYHOCTHBIC PE3YIbTAThl B YaCTH:

e 1) MaTPpHOTHUYECKOT0 BOCIIUTAHUSA:

e [] mposiBJICHHE MHTEpPECA K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (hrU3mueckoit
HayKu;

e [] IICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpa:kIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

e [] rOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIEHHH OOIIECTBEHHO3HAUYNMBIXH ITUUYECKUX
po6JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (QU3UKH;

e [ 0CO3HAaHME BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YIEHOTO;

e 3)3cTEeTHYeCKOro BOCTIMTAHMS:

e [ BOCHPHATHE ICTETHYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHHYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e [] oco3HaHHE IEHHOCTH (PU3NUYECKONW HAYKH KaK MOIIHOTO MHCTPYMEHTA TO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUI, BaXKHEHIIIEH COCTABISAIOIIEH KYIbTYphI;

e [] pa3BuTHE HAyYHOU JFOOO3HATEIHPHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON IeATETLHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOLIHOHAJIBLHOI0 0J1Ar0NOJIYyYHS:

e [] oco3HaHME LIEHHOCTH 0e30macHOro o0pa3a *KHU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaKHOCTH TMpaBWi O€30MacHOr0 IMOBEACHHUS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e [ chopMupoBaHHOCTH HaBbIKa pedIeKCHHU, TPU3HAHUE CBOETO TpaBa Ha OMIMOKY U TaKOTO
K€ IpaBa y Jpyroro 4eloBeKa;

e 6) TPYyA0BOI0 BOCIIUTAHMS:

e [] aKTUBHOE y4yacTHe B PEIICHUU MPAaKTUYECKUX 3a7ad (B paMKax ceMbH, 00pa3oBaTeNIbHOM
OpraHu3aliy, TropoJa, Kpas) TEXHOJOTMYECKOW U COLMAJbHOM HAampaBlIEHHOCTH,
TpeOyIOIMHMX B TOM YHCIie U GU3NUECKUX 3HAHUM;

e [] uHTEepec K NPaKTUUECKOMY U3YYEHHUIO MPOQeccHii, CBA3aHHbBIX C (PUBUKOM;

e 7)3K0JIOTHYECKOI0 BOCTIUTAHUS:

e [] opueHTanMs Ha NpUMEHEHHE (PU3MYECKUX 3HAHUW /s pElIeHUs 3agad B 00JacTu
OKpYXalollleld cpe/ibl, IAHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOXKHBIX MOCIIEICTBUU
JUISL OKpY>KaroLel cpebl;

e [] oco3HaHue TI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IMMyTeH UX peIIeHHUS,;

e §8) ajanTanyMu K M3MEHSIOIIUMCS YCJIOBUSIM COUMATbHOM M PUPOAHOM Cpelbl:

e [] moTpeOHOCTH BO B3aUMOJCWUCTBUU TPU BBHIMOJTHEHUHM UCCIEIOBAHUNA U TPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

e [] MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IESITEIbHOCTD;

e [] motpeObHOCTH B (POPMHPOBAHUHM HOBBIX 3HAHHWI, B TOM uucie (GopMyIupoBaTh HJIEH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

e [] oco3HaHue 1e(PUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00JIACTH (PU3UKU;

e [] IuTaHUPOBAHME CBOETO PA3BUTHSI B MPUOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUM;

e [] cTpeMieHHE aHAJIU3UPOBATh U BBISABIATH B3aWMOCBSI3M MPHUPOABI, O0OIIeCTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIONB30BaHUEM (PU3NIECKUX 3HAHMUIA;
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e [] OmEHKAa CBOMX JEHUCTBUM C Y4ETOM BIMSAHUSA Ha OKPYXKAIOUIYI0 Cpely, BO3MOKHBIX
1J100abHBIX TOCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATHI

B pesymbraTe oOcBOeHHs mTporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT CcGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOYAIOIME TI03HABATEIbHBIC YHHBEpCAJIbHBIC y4eOHBbIC JECWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIE YUeOHbBIE ICHCTBHS, PETYIATHBHBIC YHUBEPCATbHBIC YIeOHbIE ICHCTBHS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

Ba3oBble Joruveckue aeiicTBUA:

® BBIIBIIATH M XapaKTEPU30BaATh CYIIECTBEHHBIE MIPU3HAKU 0OBEKTOB (SIBICHHN);

e YCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIaCCU(UKAIIMU, OCHOBAHUS JUTsI 0000IIeHUS
Y CpaBHEHHS,

® BBIIBIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTpUBAEMbIX (pakTax, JaHHBIX U
HAOJIOIEHUSX, OTHOCSIITNXCS K (PH3UIECKUM SIBIICHHSIM;

® BBIIBIATH NPUYMHHO-CJICICTBEHHBIC CBSI3M NPH HM3YYCHWH (U3WYECKHUX SIBICHUH U
MPOIIECCOB, JIeNaTh BBIBOJBl C WCIOJIB30BAHUEM JICAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKIFOYCHUH, BBIZIBUTATh THIIOTE3BI O B3aUMOCBS3SX (PHU3UICCKUX BEITHUYHH;

® CaMOCTOATEIbHO BbIOMpaTh crmoco0 peuieHUs YydyeOHOM  Qu3myeckod 3amadu
(cpaBHEHHE HECKOJIbKUX BapUaHTOB pEIICHHs, BHIOOp Hamboyiee MOIXOMAAIIETO C
y4€TOM CaMOCTOSTEIbHO BBIJCIEHHBIX KPUTEPHUEB).

Ba3oBrble nucciieqoBare/ibCKue AeiCTBHA:

®  1CIOJIb30BAaTh BOMPOCHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

® TMPOBOJUTH IO CAMOCTOATENBHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJIOXHBIN
(bM3UYECKUI FIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNEe (DU3NIECKOTO SBJICHHUS;

® OlEHMBATh HA MPUMEHHUMOCTb U JOCTOBEPHOCTH MHGOPMAIUIO, MOIYYCHHYIO B XOJE
WCCIIETOBAHUS W SKCIIEPUMEHTA;

e caMOCTOATENbHO (OopMynupoBaTh 000OIIEHHMS U  BBIBOJABI IO  pe3ylibTaTaM
MIPOBEIEHHOTO HAOJIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,

® [IPOTHO3UPOBATH BO3MOKHOE JallbHENIIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a TAKKE
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

PaGora ¢ undopmanmeii:

® T[PUMEHATh PA3IUYHBbIE METOJbI, MHCTPYMEHTHI M 3allpoChl MpHU MOHCKE U OTOOpe
MH(OPMALIUY WIH JAHHBIX ¢ Y4ETOM MPEATIOKEHHON yueOHO! (r3nueckoit 3a1a4u;

® aHaJIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH MH(POPMAIHMIO PA3TUUYHBIX
BUJIOB ¥ JOPM TMpEACTABICHUS;

® CaMOCTOATENIbHO BBIOMPATh ONTHUMANbHYIO (OpPMY MpeAcTaBleHUS HHPOpPMAIUU U
WUTIOCTPUPOBATh pPeLIaeMble 3a7ayll HECJIOXKHBIMH CXE€MaMHM, JAuarpaMMaMH, HWHOMN
rpaduKoil 1 UX KOMOMHAIUAMHU.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

e B xoJe oOcyxaeHHs ydyeOHOro MaTepuala, pe3ylIbTaToOB JAOOPAaTOPHBIX pPadoOT U
MIPOEKTOB 33J1aBaTh BOIIPOCHI IO CYLIECTBY 0OCYKJa€MOM TeMbl M BbICKa3bIBaTh UJIEH,
HalleJICHHbIE Ha PEelIeHUe 3a/1a41 U MojJiepKaHKe 01aroenareabHOCTH OOIIeHuUS;

® COMOCTaBISATH CBOM CYXKACHUS C CYXKICHHUAMH JAPYIHMX YYaCTHHUKOB JIMAJIOra,
oOHapyXHUBaTh pa3IMYMe U CXOJICTBO MO3UIINH;

® BBIPAXXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
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NyOJIMYHO  MPEACTABIATH  PE3YAbTAThl  BBIOJHEHHOTO  (PU3UYECKOTO  OIBITa
(3KcIIepUMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M KCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW M WHAMBUAYaJbHOW pabOTHI
[IPU PEIICHUN KOHKPETHON (PU3NYECKOi TpoOIeMBbl;

MPUHAMATh LEIH COBMECTHOW JIEATEIbHOCTH, OPraHU30BBIBATH JCHCTBHS MO €€
JTOCTHXEHHUIO: PACIPENeNIATh POJH, 00CYKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM
paboTbI, 06001IaTh MHEHHS HECKOJIBKHX JIFO/ICH;

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHrash KAa4eCTBEHHOTO pe3yiabTaTra MO CBOEMY
HaIPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBUS C APYTUMH YWICHAMH KOMaHIbI;
OIICHMBATh KAueCTBO CBOETO BKJIaAa B OOmMUI TPOAYKT 1O KPHUTEPHUSM,
CaMOCTOSATENBHO C(HOPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JeHCcTBUSA

Camoopranu3anusi:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CUTYAIUSIX, TPEOYIOIINX IS PEIICHUS
(buznuecKux 3HaHUI;

OpUEHTHUPOBATHCS B PA3IMUYHBIX TOAXOJAX TMPHUHITHS pENIeHUH (MHIUBUAyaTbHOE,
MPUHSATHE PEIICHUS B TPYITIE, IPUHIATHE PEIICHUH TPYIIIION);

CaMOCTOSITEIIEHO COCTAaBJIATH QITOPUTM peIIeHus] (pU3MYecKoW 3aadvl WM ITUTaHa
WCCIIEZIOBaHUSI C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOJKHOCTEH,
apryMEHTHPOBATH TpeJiaraeMble BApUAHThI PEIICHHI;

JIeNnaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

JaBaTh a/IeKBaTHYIO OLIEHKY CUTYalluu U MpeJyiaraTh IiaH e€ U3MEHEeHMUS,

OOBSACHATh MPUYMUHBI JOCTH)KEHUS (HEAOCTH)KEHHUS) pe3YJIbTaToOB JESATENbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBHI B JACATEIHHOCTD (B TOM YHUCIIE B XOJ BBINOJHEHUS (HU3MUECKOTO
WCCIIEIOBAHUSl WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYaIii, YCTAHOBJICHHBIX OUTNOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJIU U YCIOBHSIM;

CTaBUTH ce0s1 Ha MECTO JPYroro yejoBeKa B XOJE CIopa WK AUCKYCCHH Ha HAYyYHYIO
TEeMy, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

MpU3HaBaTh CBOE MpaBO Ha OMMOKY MpU peleHUH (U3NYECKUX 3aJad WU B
YTBEPXKACHUSX Ha HAYYHbIE TEMbI M TaKOE K€ MPaBo JIPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K koHiy obyuenuss B 7 kjiacce mpeAMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

UCTIONIB30BATh TIOHATHS: (PU3MYECKUE M XUMHUYECKHE SBJICHUS, HaOIIOJeHuE,
OKCTIEPUMEHT, MOJIENb, TUTIOTE3a, CIMHUIBI (PU3MYECKUX BEIWYHMH, aTOM, MOJICKYIa,
arperaTtHble COCTOSIHMSI BellecTBa (TBEPIOE, KHUJIKOE, ra3000pa3HOe), MEXaHUUECKOe
IBWKEHWE  (paBHOMEPHOE, HEpPaBHOMEpPHOE,  MpPSIMOJUHEHHOE),  TPaeKTOpHS,
paBHOJEHCTBYIOIIAss cuia, aedopmanus (ympyras, IUlacTUYecKas), HEBECOMOCTb,
COOOLIAIONIUECS COCYIBI;

paznuuath sBieHus (quddy3us, TEII0BoOe IBUKEHHE YacTHIl BEIIECTBA, PABHOMEPHOE
JBIKCHNE, HEPaBHOMEPHOE JBMKCHUE, WHEPIIMs, B3aMMOJCHCTBUE TEJ, PaBHOBECHE
TBEPABIX TEN C 3aKPEIUIEHHOW OChI0 BpAaIlleHHs, Nepeiavya aBICHUS TBEPIBIMH
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TEJIaMU, JKUAKOCTSMH U Ta3aMH, aTMOC(hEepHOE JTaBlIeHHUE, IIJIaBaHUE TeJl, IPEBPAICHHUs
MEXaHUYECKOM 3HEPTUH) N0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PrU3NYEecKOe SIBJICHUE;

pacro3HaBaTh MPOSIBICHHE U3YYCHHBIX (PM3MUECKUX SIBICHUIN B OKPY)KAIOLIEM MUPE, B
TOM 4YHcile (QU3MYECKHE SBICHHS B MPUPOJE: MPUMEPHl ABIKEHHS C PA3TUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPHUPOJAE, ACHCTBUE CWIBI TPEHUS B INPUPOJE U
TE€XHUKE, BJIMSIHHME aTMOCPEPHOTO AABJICHUS HA XUBOM OpraHusM, IUIaBaHUE pbIO,
pBplUaru B TeJie YEJIOBEKA, IPU 3TOM IEPEBOIUTH MPAKTUUECKYIO 337ady B y4eOHYIO,
BBIJICIISATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

OTIMCBHIBATH M3YYEHHBIEC CBOMCTBA Tell U (pU3MUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BpeMs, IyTb, CKOPOCTb, CPEIHSA
CKOPOCTb, CHJIa YIPYrOoCTH, cUJa TSDKECTH, BeC Tejla, Cujia TPEHUs, JaBlIEHUE
(TBEpIoro Tema, XKUAKOCTH, rasza), BBITAJKUBAIOLIAs CHJIa, MeXaHHYecKas padora,
MOIIIHOCTh, IIJIEYO CHJIBL, MOMEHT CHJIbl, KOX(PQHUIMEHT TIOJE3HOro JIeHCTBUS
MEXaHHU3MOB, KUHETHYECKas M MOTEHIMAJIbHAs 3HEPIHs), IpU ONMUCAHUM NPABUIBHO
TPAKTOBAaTh (PU3NYECKHI CMBICI UCIOIb3yEMbIX BETMUNH, UX 0003HAYECHUS U €TUHULIBI
(u3NYeCKuX BEJIWYUH, HAXOAWUTh (OPMYJbI, CBA3BIBAIOIINME MaHHYIO (PU3UYECKYIO
BEIIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpadUKu H3yYEHHBIX 3aBHCHUMOCTEH
(bMBUYECKUX BEIIMYNH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MYECKUE SIBICHUS M MPOLECCHI, HCHOJB3Ys
MpaBUJIa CIIOKEHUs CHJI (BJIOJIb OJHOM mpsiMoif), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumena, TpaBWIO paBHOBecHs pbluara (OJ0Ka), «30JI0TO€ TPABUIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYEeCKOW »HHEepruu, MpH OSTOM JaBaTh CJIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKECHHUE;

OOBSACHATh (U3WYECKUE SBJICHMS, MPOLECChl M CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallMil MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh NPUUMHHO--
CJICICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHUE U3 |—2 JTOTMYECKHX IIaroB ¢ onopoi Ha 1—
2 W3YYCHHBIX CBOWCTBAa (M3MYECKUX SBJICHUH, (PU3UYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemath pacy€rHble 3agaud B 1-2 neicTBUs, HCHOJNb3ysd 3aKOHBI U (DOPMYIIBI,
CBs3bIBAIOIIME (DU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 3aJayu
3aMMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DU3UYECKUE BEIUYUHBI B (POPMYIbl U
MPOBOJUTH PAcU€Thl, HaXOIUTh CIPABOYHBIC JAaHHBIC, HEOOXOIMMbIEC IJI PEIlIeHUs
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MOJYYCHHON (DPU3UYECKOM BETMYHHBI;
pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MPU TMOMOIIU (PUIUYECKUX
METOJIOB, B OIHMCAHMM HCCJIEJAOBAHMS BBIACIATh IPOBEPSIEMOE MPEAINOIIOKEHNE
(rumoTesdy), pa3nMyaTh W HUHTEPIPETHPOBATH MOJIYYEHHBIH pe3ylbTaT, HAXOIUTh
OLIMOKY B XOJ€ OTBITA, IeJaTh BHIBOJBI 10 €r0 pe3ylibTaTaM;

MIPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten: (GopMmynupoBaTh MPOBEpPAEMbIC MPEANONOKEHHs, COOMpAaTh YCTAaHOBKY W3
MPeII0KEHHOTO 000PYA0BAHHUS, 3aMUCHIBATh XO/1 OMbITa U (POPMYIUPOBATH BHIBOIBL;
BBITIONTHATH MPSIMbIe U3MEPEHUSI PACCTOSHUS, BPEMEHU, MacChl Tela, 00bEMa, CUIIBI U
TEMIEPATyphl C UCIOJIH30BAHHUEM aHAIOTOBBIX U IUGPOBBIX MPUOOPOB, 3aMHCHIBATH
MoKa3aHus MpUOOPOB ¢ YUETOM 3aJaHHOI a0COTIOTHOM MOrPEeNTHOCTH N3MEPEHNUH;
MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BEIMUYUHBI OT IPYTroH ¢
HCIOJIb30BAHUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
TeJaa OT BPEMEHU JBWKEHUS TeJa, CUJIbl TPEHUSI CKOJBXKEHUsI OT Beca Tela, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBl TPEHHUS OT IUIOLIaau
COIIPUKOCHOBEHUS TeJ, CHJIbl YIPYrOCTU OT YAJWHEHUS MPYKUHBI, BHITAIKUBAIOLIEH
CWIBl OT OOBEMA MOTPY)KEHHOW YACTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
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HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TIJIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJo,
YCIOBHMH IIaBaHUSA TeJ, YCJIOBHHM paBHOBECHs pbluara M OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIEOBaHUs, COOMpaTh YCTAHOBKY M  BBINOJIHATH
W3MEpEHUs, CIenys MpeUI0KEeHHOMY IUIaHy, (PMKCHPOBATh PE3yJbTAThl MOJIYYCHHON
3aBHCUMOCTH (PU3MYECKUX BEIMYUH B BHJE MPEUIOKEHHBIX TaONMHUIl M TpaduKoB,
JIeNIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIEA0BAHMUS;

[IPOBOJUTH KOCBEHHBbIE HM3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BEILECTBA
KUAKOCTU M TBEPIAOro Tela, CHJIA TPEHUS CKOJIBXKEHUS, JaBJICHHUE BO3/yXa,
BBITAJIKMBAIOIIAsl CHJIa, JIEHCTBYIOLIAs Ha MOTPYXKEHHOE B IKUAKOCTb TEJO,
KOA(QQHUIHUEHT TOJE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAys MPEIJIOKECHHOU
WHCTPYKIWU: TIPH BBITIOJTHEHUH U3MEPEHH COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIUUCIISTH 3HAUEHUE UCKOMOM BEIMYUHBI,

coOnroAaTh TMpaBuja TEXHUKUM O€30MacHOCTH mpu paboTe ¢ JabopaToOpHBIM
000pyTI0BaHUEM;

yYKa3bIBaTh MPUHIUNBI JEHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIINECS COCY/bl, OapoMeTp, pblyar, MOJABUKHBIN U
HEMOABWKHBIN OJIOK, HAaKJIOHHAs IVIOCKOCTh;

XapaKTepU30BaTh MPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOICTB € OMOpON Ha HUX OmHCaHMs (B TOM YHCIE: MOAIIUIHUKH, YCTPOHCTBO
BOJIONIPOBOJIa, TUAPABIMYECKHI Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HacocC,
apeoMeTp), MCIOJIb3Ysl 3HaHHUA O CBOMCTBaX (PU3MUECKUX SIBICHUH U HEOOXOAUMBbIE
(u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TNpUMEpbl (HAXOAUTh HMHPOpPMAIMIO O MpHUMepax) MPAKTHUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHMM B IOBCEAHEBHOM XKHU3HM I oOecredeHus
0€30MacHOCTH TPH OOpalleHnH C NpUOOpaMH W TEXHUYECKUMU YCTPONCTBAMH,
COXpaHEHHs 3JI0pOBbsl M COONIONEHHMS] HOPM HKOJIOTMYECKOTO IOBEIEHUS B
OKpY»Kalolllel cpene;

OCYILIECTBIISATh OTOOP HMCTOYHUKOB HH(popManuu B VHTepHETE B COOTBETCTBUM C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUHM U IMyTEM CpaBHEHUs
pa3IUYHBIX UCTOUYHUKOB BBIJICNIATh HHPOPMALIHIO, KOTOPast SIBJISIETCS IPOTUBOPEUMBOM
WA MOKeET OBbITh HEJOCTOBEPHOM;

UCIOJb30BATh IIPU BBIIOJHEHUH Yy4eOHBIX 3a/laHUI Hay4yHO-IOMYJSIPHYIO JINTEPATypy
(U3MYECKOro COAEp)KaHus, CIpaBOYHblE MaTepualbl, pecypchl cetu HHTepHer,
BIaJleTh NPUEMAMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE NMHUCbMEHHbIE M YCTHbIE COOOLIEHHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(POPMALUHN (PU3HUECKOTO COJEpPIKAHUSA, B TOM YUCIIE IMYOJUYHO J1es1aTh
KpaTKHe COOOIIeHUs O pe3ysibTaTax MPOEKTOB MM YU4EOHBIX MCCIEOBAHUMN, IPU 3TOM
IPaMOTHO HCHOJb30BaTh M3Y4YEHHBIH MNOHATUHHBIN anmapaT Kypca (HU3UKH,
COIIPOBOKJATh BBICTYIICHUE IIPE3EHTAlUEH;

IIPU BBINOJIHEHUHU YYEOHBIX IPOEKTOB M UCCIIECIOBAHUI pacnpeneniaTh 0043aHHOCTH B
IpyImne B COOTBETCTBUH C MOCTABJICHHBIMU 3371a4aMH, CJIEAUTh 32 BBINOJHEHHEM IUIaHa
NeWCTBUM, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIJ B JEATENBHOCTh TIPYIIIH,
BBICTpanBaTh KOMMYHHKATHBHOE B3aMO/ICHCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOIIHX.

K xoHiy oOyueHust B 8 kJjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb c(GOPMUPOBAHHOCTb y OOyUaIOIUXCS YMEHHUI:

HCIIOJIb30BATH IOHATHUA: MAaCcCa U pa3MCPbl MOJICKYJI, TCIIJIOBOC IBUKCHHEC ATOMOB U
MOJICKYJI, arpe€raTHbI€ COCTOSAHUA BCHICCTBA, KPUCTAJUIMYCCKUC U aMOp(bHLIC TCI1a,
HaCBHIIIEHHBIA ¥ HEHACHIIICHHBIN map, BJIAXXHOCTb BO3yXa, TCMIICPATYypa, BHYTPCHHSA
OHEpTIu:, TEIUIOBOM ABHT aTcClIb, BHCMCHTapHHﬁ BHCKTpI/I‘-IeCKI/Iﬁ 3apsan, SJICKTPUICCKOC
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110JI€, TPOBOJHUKU W JAUIJIEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUN TOK, MarHUTHOE
HoJIE;

pasnuyarh SBJICHUS (TEILUIOBOE DPACHIMPEHHME M CXKaTHe, TEIUIoNepenada, TEIUIoBOe
paBHOBECHE, CMauMBaHME, KalWUIAPHbIE SBJICHUS, UCHApEHUE, KOHJEHCAlMs,
IUIaBJIEHWE,  KpucTaum3auuss  (OTBeplAeBaHME),  KUICHHME,  TeIulonepenayda
(TemIonpoOBOIHOCTh, KOHBEKIMS, W3JIydYEHHUE), AJIEKTpU3alus Tell, B3auMOJeilCcTBUE
3apsA70B, JEMCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarHuTOB, JEMCTBHE MAarHUTHOIO IOJISI HAa NMPOBOJHUK C TOKOM, 3JEKTPOMAarHWTHas
UHIYKIMA) 10 ONMCAHHWIO HX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MUpE, B
TOM uucie (U3MYecKue SBIEHUS B NPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUISIpHbIE SIBJICHUS B TPUPOJE, KPUCTAUIBI B mpupoje, uinydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JNIEKTPUYECKHE SBJIEHUS B aTMocdepe, dIEKTPUUYECTBO JKHUBBIX OPraHU3MOB,
MarHuTHOE moJje 3emid, Apeid MOJ0COB, pOJib MAarHUTHOTO MOJS IS JKU3HU Ha
3emiie, MOJIAPHOE CHUSIHUE, TPU 3TOM MEPEBOAMUTH MPAKTUYECKYIO 3aJadyy B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHM) (PU3UUECKUX SBICHHUI;

OTHCHIBAaTh U3yYCHHbBIE CBOMCTBA TeN U (PU3NYECKUE SBJICHUS, UCIIONB3YS (PU3NUYECKHE
BEJIMYMHBI (TeMIEepaTypa, BHYTPEHHSSI SHEPrus, KOJWYECTBO TEIUIOTHI, YJeJIbHas
TEINIOEMKOCTh ~ BEILlECTBA, YAENbHAas TEIUIOTa IUIABIECHMA, YJelbHas TeIIoTa
napooOpa3oBaHus, y/AelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOA(D(UIMEHT MOJIe3HOTo
JNeMCTBUS TEIJIOBOM MAIlMHBI, OTHOCHUTEIbHAsI BIAXKHOCTh BO3/yXa, JJIEKTPUUYECKUUN
3apsil, Cuia TOKa, DJJIEKTPUYECKOE HaNpsyKEHHE, CONPOTHUBICHHE IPOBOJHMKA,
yIEJIBbHOE COIPOTHBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTb 3JIEKTPUYECKOTO TOKa), IpH
ONMCAaHUM MPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICI HCHOJIb3YyEeMbIX BEJIUYUH,
0003HaueHMsI ¥ eIUHUIBI GU3NYECKUX BEJIMYMH, HAXOIUTh (POPMYIbI, CBA3bIBAIOINE
JAHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTh TIpaduKu
U3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHH;

XapaKTepu30BaTb CBOMCTBA Tejd, (PU3MUYECKHE SIBJIEHUS M IIPOLIECCHI, HCIOJb3Ys
OCHOBHBIE II0JIO)KEHUS MOJIEKYJSIPHO-KMUHETUYECKON TEOpUH CTPOEHHsI BELIECTBa,
INPUHLUI CYNEPNO3ULUU M0JIeH (HAa KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsija, 3akoH Oma Juis ydacTka nenu, 3akoH JDxoyms—J/leHna, 3akoH coxpaHeHus
SHEpPIUuu, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTEMAaTUYECKOE BBIPAKECHUE;

OOBSCHATh (pU3HMYEecKHe IMPOLECChl W CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  NPaKTUKOOPUEHTHUPOBAHHOTO  XapaKTepa:  BbIABIATH  NPUYUHHO-
CJICZICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 W3y4eHHBIX CBOHCTBa (U3HYECKMX SBJIEHUHM, (U3NYECKUX 3aKOHOB WJIHU
3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJauyd B 2—3 JEUCTBHS, MCIOJb3ysd 3aKOHbBI U (OPMYIIBI,
CBsI3bIBalOIME (PU3UYECKUE BEJIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3alMChIBAaTh KPAaTKOE YCIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JUIS PEIICHHs 3aJayd,
BBIOMPATh 3aKOHBI U (pOpMyJIbI, HEOOXOAUMBIE Ul €€ peleHHs], TPOBOIUTH PACUETHI U
CpaBHUBATh MOJIydEHHOE 3HaUeHHE (PU3NYECKOMN BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXKHO pELIMTh INPU MOMOIIM (PU3HUYECKHX
METOJIOB,  MCHOJb3ysd  ONUCAHUE  MCCIEAOBAaHUSA,  BBIACIATH  IPOBEPSIEMOE
MIPENIIOJIOKEHNE, OLICHUBATh IPaBUIIBHOCTh INOpSAKA INPOBEACHMS MCCIEA0BAHUSA,
JIENaTh BBIBOJIBI;
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MIPOBOJIUTH OMBITHI [0 HAOIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Ten (KamwuIspHBbIC SIBJICHUS, 3aBUCHUMOCTh JIABJICHHS BO3[yXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCAa OCTHIBAHUS U HarPEBAHMSI IIPU U3JIyYEHUH OT LIBETA
n3Nydarouiel (moryomaromeid) INOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJABI OT
TEMIEPATYPbl JKUJKOCTH W IUIOMAAUM €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMO/JICHCTBUE UIEKTPUUYECKUX 3apsiiOB, B3aUMOJICHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3aIisl MAarHUTHBIX T0JIEH TTOCTOSIHHBIX MAarHUTOB, ACHUCTBUS MAarHUTHOTO TOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa, CBONCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMynupoBaTh NPOBEpSEMbIE MPEANOJIOKEHUs, CcoOUpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyIdOBaHMs, OIMUCBHIBATH XOJ OINbITA U
(hopMyITMpOBaTh BHIBOIBI;
BBITNIOJIHATH MPSMbIE MU3MEPEHHUsI TeMIepaTypbl, OTHOCUTEILHON BIQXKHOCTH BO3/1yXa,
CHJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHMEM AaHAJIOrOBBIX INMPUOOPOB U JATYUKOB
(u3NUeCKuX BEIUYMH, CPABHUBATh pe3yJbTaThl H3MEPEHUN C Y4ETOM 3aJaHHOU
a0COTIOTHON MOTPEIIHOCTH;
MIPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3NYECKOM BEIMYMHBI OT JAPYroW C
HCIIOJIb30BAHUEM TNPSAMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAJN MOMEPEYHOT0 CEYEHUS M YJEIbHOIO COMPOTHUBIICHUS BElleCTBa
MIPOBOJIHHMKA, CHJIBI TOKA, HUIYIIET0 Yepe3 MPOBOJHUK, OT HANPSHKEHHs Ha MPOBOJIHUKE,
HCCIIEIOBAaHUE TIOCIIEI0BATENbHOTO U MMapajljIeIbHOTO COEIMHEHUH MPOBOJIHUKOB):
IJIAaHUPOBATh HCCIEI0BAaHUE, cOOUpATh YCTAaHOBKY U BBINOJHATH W3MEPEHUs, CIeays
MPeI0)KEHHOMY ITUIaHy, (PUKCHPOBATh pe3yNbTaThl NOJYyYEHHOW 3aBUCUMOCTH B BUJE
TabIuI ¥ rpauKoOB, J1e1aTh BHIBOJBI 110 PE3Yy/IbTaTaM UCCIIETOBAHMUS;
MIPOBOJUTH KOCBEHHBIE HM3MEpeHUs (U3UUYECKUX BENUYUH (yIelbHasg TEIUIOEMKOCTH
BEII[ECTBA, COMPOTUBIICHUE MPOBOJHUKA, paboTa U MOUIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh HW3MEpPEHHUs, coOMpaTh OSKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEIys
MPeII0KEHHON HHCTPYKIMH, ¥ BHIYUCIISATH 3HAYCHUE BETUUYHHBI;
coOmoaTh TpaBWIa TEXHUKH OE30MacHOCTH TIpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHHEM;
XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS HU3YyYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB € OMOPON Ha WX OMHCAaHMs (B TOM YHUCIE: CUCTEMa OTOILICHHUS OMOB,
TUTPOMETpP, MapoBasi TypOWHA, aMIepMETp, BOJBTMETpP, CUYETUUK DIEKTPUUECKOMN
SHEPrUH, OJIIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTeNIbHBIE AJIEKTPONPUOOPHI
(mpuMepsl), AIIEKTPUYECKHE NPEIOXPAHUTENH, SJIEKTPOMATHUT, SJIEKTPOJBUTATENH
MOCTOSIHHOTO TOKAa), MCIOJB3YyS 3HAaHUA O CBOWCTBaX (DM3MUECKUX SIBICHUNH U
HeoOxouMble (prU3MUecKre 3aKOHOMEPHOCTH;
pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA UM HM3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTUYHbIM PUCYHKaM (3KUIKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATE]Ih BHYTPEHHErO CrOpaHus, JIEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX IeTel ¢ MOCIeI0BaTEIbHBIM U MapaulebHbBIM COSAUHEHUEM
AJIEMEHTOB, pa3Nuyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB ANEKTPUIECKUX IETEil;
MPUBOJUTh TpUMEphl (HaXOAUTh HMHPOPMAIUMIO O TMpUMepax) MPAKTHUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KHU3HM I OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpubopaMu U TEXHUUECKUMH YCTpOMcTBaMmuy,
COXpaHEHMs 3JI0pOBbsI M COONIOJICHHS HOPM HKOJIOTHYECKOTO IOBEIEHHUS B
OKpYyKarollen cpene;
OCYILIECTBIIATh MOMCK HHpOpManuu (uzndeckoro cojepxkanus B VHTepHeTe, Ha
OCHOBE HMEIOIIMXCA 3HAHUN U MNYTEM CpPaBHEHUS JAOTMOJIHUTENIbHBIX HCTOYHUKOB
BBIZICTIATE WH(MOPMAIIMIO, KOTOpas SBJISETCS MNPOTHBOPEUYMBONW WM MOXKET OBITh
HEJI0CTOBEPHOM;

19



WCIOJIb30BATh IIPU BBIMOJIHEHUH Y4eOHBIX 3a/aHUI HAyYHO-TMOMYJSIPHYIO JINTEPATYPy
(U3NYECKOTO COAEpIKaHUs, CIPAaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BIIQJIETh NPUEMAaMU KOHCIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHus HHGOpMAIMU U3
OJTHOY 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOMICHHs, 0000mas
MHGOPMAIMIO U3 HECKOJIBKAX HCTOYHHKOB (DU3MYECKOTO COIEp)KaHUS, B TOM YHUCIIE
NyOJIMYHO  TPEACTABIATh  PE3yJbTaThl  MPOCKTHOM WM  HMCCIEeI0BATEIbCKON
JEATEIbHOCTH, MIPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YYCHHBIM NMOHSTHIHBIA ammapar
Kypca (HU3UKH, COIPOBOXKIAThH BHICTYIICHHE MTPE3CHTAINCH;

IpHU BBHIMOJHEHUH YYEOHBIX TPOEKTOB M MCCIENOBAaHHHA (U3NYECKUX MPOLECCOB
pacrpenenats 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 3aJadyaMH,
CIIEINTh 3a BBIOJIHEHWEM IUIaHA JIEHCTBHH M KOPPEKTUPOBATh €ro, aaeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAX B  JEATEIBHOCTh  TPYIIBI,  BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIISISI TOTOBHOCTD pa3pemiaTh KOH(IMKTHI.

K koHIly oOyueHuss B 9 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOYUYaAIOUIUXCSI YMEHUM:

HUCIIOJIB30BAaTh IIOHATHUA: CHUCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TPaCcKTOpU:,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOT0 JBMKEHMs, neopmarus (ynpyras, IiacTudyeckas),
TPEHHE, IIEHTPOCTPEMHUTEIIBHOE YCKOPEHHWE, HEBECOMOCTh W IIepPETrpy3KH, IICHTP
TSDKECTH, aOCOJIOTHO TBEPIOE TENO, LEHTP THKECTH TBEPIOTO Teia, paBHOBECHE,
MEXaHWYeCKue KoJieOaHMsI W  BOJIHBI, 3BYK, HHOQpPa3ByK U  yIbTPa3BYK,
OJICKTPOMArdHUTHBIC BOJIHBI, HIKaJIa 3JICKTPOMArHUTHBIX BOJIH, CBET, 6J'II/I30py1(OCTI) u
AaJIbHO30PKOCTh, CIHEKTPBI HCIYCKAaHWUA W IIOTTIOLICHHA, anbcba, Oera- ¥ TraMMma-
W3ITYYEHUsI, H30TOIIbI, sTICpHAst SHEPTeTHUKA;

pa3nuyarh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBU)XKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBMKEHUE, CBOOOIHOE TTaJICHHE TN, PABHOMEPHOE
IBIDKEHUE TI0 OKDPY)XHOCTH, B3aMMOJICHCTBHE TEJ, pPEAKTUBHOE JIBIDKCHHE,
KoJiebaTeIbHOE JIBIDKEHUE (3aTyXalllHe W BBIHY)KJICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE [IBIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE paCIpOCTpaHEHHE,
OTpaKEHHE U MPEJOMIICHUE CBETA, MIOJTHOC BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKCHUE
0eJoro cBera B CICGKTP U CIOXKCHHE CIIEKTPAJIbHBIX I[BETOB, HCIIEPCHS CBETa,
€CTeCTBEHHAs PaJIMOAKTHBHOCTh, BOZHUKHOBEHHUE JIMHEHYATOrO CHEKTpa W3TYYCHUS)
M0 OINMKMCAHUIO WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIMX
JTaHHOE (pU3HYECKOe SIBJICHUE,

pacro3HaBaTh MPOSIBIICHUE M3YYCHHBIX (PU3NYECKHUX SBJICHUN B OKpYXKaroIeM Mupe (B
TOM yuclie (PU3NYECKHUE SBICHHS B TPUPOJIC: NMPHIMBBI U OTJIHBBI, JBIKCHHE IJIAHET
CoJIHEYHOU CUCTEMBI, PEaKTUBHOE JIBUYKCHHUE JKUBBIX OPraHU3MOB, BOCIIPHSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHUE, CEHCMHUYECKHE BOJIHBI, IIYHaMH, 3X0, IBETa Tell,
ONITUYECKUE SBJICHUS B  NPUPOJAC, OUOJIOTHYECKOE  JICHCTBHE  BHUAUMOTO,
yIbTPApHUOJIETOBOTO U PEHTTCHOBCKOTO H3JIyUYEHHUH, €CTECTBEHHBIH PaarOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPAJUOAKTUBHOC W3IYUYCHHE TPUPOJHBIX MHUHEPAJIOB,
JeCTBHE PaIMOAKTUBHBIX M3IYYCHUN Ha OpraHU3M ueloBeKa), IPU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 337ayy B Y4eOHYIO, BBLACTSATH CYHIECTBEHHBIE CBOMCTBA (MPU3HAKU)
(bu3MUYECKUX SABICHUH;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BENTUYMHBI (CPEIHSASI U MTHOBEHHAs CKOPOCTh Tela MPH HEPaAaBHOMEPHOM JBMKCHHH,
YCKOpEHUE, TMepeMelleHne, MyTh, YIJIoBas CKOPOCTb, CHJa TPEHHs], CHJIa yIPYroCTH,
CHJIa TSOKECTH, YCKOPEHHE CBOOOTHOTO MAJCHHs], BEC Tella, UMITYJIbC Tella, UMITYIbC
CHWJIBI, MEXaHU4YecKass paboTa U MOIIHOCTb, MOTEHIIMATbHAS DHEPTHsl TeJa, MMOJAHITOTO
HaJ[ TOBEPXHOCTHIO 3€MJIHM, IOTEHIIMATbHASI SHEPTHS CKATOW MPYKUHBI, KWHETHIECKAs
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SHEprus, MOJHAs MEXaHWYecKash HSHEeprus, MEepuoJ M 4YacToTa KoJieOaHWH, InHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTEIb IPEIOMIICHUS
Cpenbl), TIPU ONUCAHUM TMPABHIIBHO TPAKTOBATh (DPM3WYECKUN CMBICT HCIIOJIBb3YeMbIX
BEJIMYUH, OOO3HAYCHHS M EIWHUIBI (PU3MUYECKHX BEIUYMH, HAXOIUTh (HOpMYIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIWYHHY C APYTMMH BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SIBICHUS U MPOLECCHI, UCIOJIb3Ys 3aKOH
COXPAHEHHUS SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPIIO3ULUU CUJI,
MPUHIIMI OTHOCUTENBHOCTH [ anunes, 3akoHbsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPaXEHMSI M TMPEJIOMIICHHS CBETa, 3aKOHbl COXpPAaHEHHs 3apsl0BOTO U
MaccoBOIO 4YMCEI NpU SAEPHBIX peakUusiX, IpUd OSTOM JlaBaTh CJIOBECHYIO
(hopMyIHMPOBKY 3aKOHA U 3aMMChIBAaTh €T0 MaTEMaTHUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  NPaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIAT  HPUYHMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB C OMOPOM Ha 2—
3 U3y4yeHHBIX CBOICTBAa (PU3MYECKUX SABJIICHUH, (U3NYECKUX 3aKOHOB HWJIU
3aKOHOMEPHOCTEH;

pemath pacué€THbIe 3a/1a4M (OTHUPAIOLIUECS HA CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3YS
3aKOHBI M (OPMYIbI, CBSI3bIBAIOLINE (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHallM3a
YCIIOBUS 3aJjauyd 3alHChIBaTh KpPATKOE YCJIOBHE, BBISABIATH HEJOCTAOLIUE WIH
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBbIE Ui PEIlIeHus,
MPOBOJUTH pacuéThl W OILIEHUWBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAuYeHUs
(bM3UYECKON BETUIMHBL

pacro3HaBaTh HpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh INPU HMOMOIIM (PU3HUECKHX
METOJIOB,  MCIIOJIb3Yysl ~ ONMCAHUE  HCCIENOBAaHUS,  BBIAEIHATH  IpOBEpseMoe
IPEINOJIOKEHNE, OLECHUBATh IMPABUIIBHOCTh MOpPsIKAa HPOBEACHUS HCCIEIO0BaHHUSA,
JieTIaTh BBIBOJIbI, MHTEPIIPETUPOBATh PE3yIbTAThl HAOIIOAECHUHN U OIBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWCTB
TeJ (U3yd4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs PHEPIUH, 3aBUCUMOCTh
neproia KoyiebaHui NpyKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIUTY/Ibl MaJbIX KOJeOaHHH, MPAMOIMHENHOE pacpoCTpaHeHue
CBETa, pPa3JIo’KeHUE OeJIoro CBeTa B CIEKTpP, M3YYEHHUE CBOMCTB H300paKeHHs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHUs IIpeaMeTra B COOMparolied JIMH3E,
HaOJIO/IEHUE CIUVIOUIHBIX M JIMHEWYaTbIX CIIEKTPOB H3IYYEHHUs): CaMOCTOSITEIbHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060py10BaHMs, ONUCHIBATE XO/1 OIbITA U
€ro pe3yibTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOJIUTh IPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenensis cpeiHee
3HaYeHHe u3MepseMol BelW4YMHbI ((OKYCHOE paccTOsiHMEe COOMparoLiei JIMH3bI),
000CHOBBIBAThH BBHIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO ITPUO0pa);

IIPOBOJIUTH MCCIIEJJIOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJIb30BaHUEM
OpSIMBIX M3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HaydalbHOM CKOpocTH, mepuojia KojieOaHMi MaTeMaTH4ecKOTro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIJla OTPa)XCHHs CBETa OT yrja NaJcHUsd U
yIJia MpeioMIIeHHs OT yrila MajJeHus): IIAHUPOBATh HUCCIEIOBAaHUE, CAMOCTOSITEIBHO
co0MpaTh YCTaHOBKY, (HMKCHpPOBAaTh pe3ylbTaThl IOJYYEHHOW 3aBHCUMOCTH
(¢u3nYecKuX BEIMYMH B BUAE TaONUIl U rpadUKoB, JeNaTh BBIBOJBI 10 pe3ylbTaTam
HCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BETUYMH (CpeiHss CKOPOCTb U
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOHOTO MaJeHHUs,
KECTKOCTh HPYXHUHBI, KOIPPUIUEHT TpeHHsI CKOJIhKEHHUs, MeXaHHueckas paboTa H
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MOIIIHOCTb, YacTOTa MW NEpUOJa KOJeOaHWH MaTEeMaTHYeCKOro U MPYKMHHOTO
MasiTHUKOB, OITHYECKass cuja coOuparomel JHMH3bI, paJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh M3MEPEHHUS, cCOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJIHATH
U3MEpEeHUs, CleAysl NPEeUIOKEHHOW MHCTPYKIUH, BBIYMCIATH 3HAYEHUE BEJIUYMHBI U
aQHAJIM3UPOBATh IIOJYYEHHBIE pE3yJabTaTbl C Y4ETOM 3a/JlaHHOM IMOIPEUIHOCTH
U3MEPEHUN;

coOmoIaTh TMpaBWia TEXHUKA O€30MacHOCTH 1pu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHuEM;

pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3WYECKUX MOJENEH: MaTepHajbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHHWK CBETA, Jyd, TOHKAs JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOTO SIIpa;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOICTB C OMOPO Ha WX ONHUCAHUS (B TOM YMCIIE: COUAOMETP, TaTYUKH MOJIOKEHUS,
PacCcTOSHUS U YCKOPEHMUs, paKkeTa, 3X0JI0T, OYKH, IEPUCKOI, poToanmapaT, ONTHIECKHUE
CBETOBO/JIbl, CIEKTPOCKOMN, J03UMETp, KaMepa BuWiIbCOHA), HCIOJB3YSl 3HAHUS O
CBOMCTBaX (PM3NYECKUX ABJICHUN U HEOOXOAMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX IPOLIECCOB MPH PEUIeHHH y4eOHO-
MPaKTUYECKUX 3a/lay, ONTHUYECKHUE CXEMbl JJIsl MOCTPOCHUS M300pakKeHUH B IMJIOCKOM
3epKajie ¥ coouparouieil JInH3e;

MPUBOJUTh TpUMEpbl (HAXOAUTh HMHPOpPMAIMI0 O MpUMepax) MPAKTHUECKOTO
WCIOJIb30BaHUs (DUM3MUYECKUX 3HAHWM B TOBCEAHEBHOM JKHU3HH sl oOecreueHus
0e30mMacHOCTH TpHU OOpalieHMH ¢ OpuOopaMH M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHHs 3JI0pOBbsi M COOMIOJICHHSI HOPM HKOJOTMYECKOTOo IOBEIEHUs B
OKpY»Kalolllel cpene;

OCYLIECTBIATh MOMCK MH(popManuu ¢uszndeckoro coaepxkanus B HHTepHere,
CaMOCTOATENIBHO (OPMYJIUPYST IMOMCKOBBIM 3ampoc, HAXOAUTh IIyTHU OIpEIeSICHHs
JOCTOBEPHOCTH TOJYy4Y€HHOH HH(pOpMAlMM Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JOTIOJIHUTEIbHBIX UCTOYHUKOB,;

UCIOJIb30BaTh IIPU BBINOJHEHUH y4eOHBIX 3a/laHUIl Hay4HO-IOMYJSIPHYIO JINTEPATypy
(U3MYEeCKOro COAEp)KaHus, CIpPaBOYHblE MaTepualbl, pecypcbl cetu MHTepHer,
BIa/IeTh NPUEMAMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJIHOM 3HAKOBOM CUCTEMBI B JAPYT'YIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHbBIE U YCTHBIE COOOIIEHNS HAa OCHOBE MH(OPMALUH
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOrO COAEp)KaHUs, MyOIMYHO MPeICTaBIATh
pe3yabTaThl MPOEKTHOM MIIM HCCIIEA0BATENILCKOM AEATEIBHOCTH, P 3TOM I'PaMOTHO
UCIOJb30BaTh H3YyYCHHbIM NOHATUHHBIA amnmapar W3ydyaeMmoro pasjena (QU3UKUd U
COINPOBOKJATh BBICTYIUICHHE Ipe3eHTalued ¢ yuy€ToM OCOOEHHOCTEeH ayIuTOpHH
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnvecTBO YyacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB U KoHTpoJb IpakTn (undposbie)
n/n TEM MPOrpaMmbl Bcero HBIE yecKkue 06p330BaTeJ'II)HI)Ie
padoTsbI padoThI pecypcel
Pa3nes 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIEro MUpa
1.1 dusuka - HayKa 0 IPUPOJIE 2 bubmorexa HOK
' yKa 0 HpUpOZ https://m.eds00.ru/7f416194
bubmmoreka [{OK
1.2 DH3HMCCKHE BEIHIHHI 2 . https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAaY4HBIN METOL 2 1 bubnuorexa [JOK
' MMO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Paspnen 2.JlepBoHayasibHbIe CBeICHUS 0 CTPOCHUH BElECTBA
2.1 CTpoeHue BelecTBa 1 bubmmorexa ITOK
' p m https://m.eds00.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBHE 2 1 bubnuorexa [JOK
' YaCTHUIl BELECTBA https://m.edso00.ru/7f416194
23 ArperaTHbI€ COCTOSHUS 2 bubnuorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
Hroro mo pazgeny 5
Paznen 3./IBu:xeHue U B3auMojieiicTBUe TeJl
bu6moreka [IOK
3.1 Mexauuueckoe ABikeHne 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 HMuepuns, macca, mioTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Cua. Buer cnn 14 1 2 https://m.edsoo.ru/7f416194
Utoro no pazneny 21
Paznea 4./1aByienne TBEPABIX TeJ, )KUAKOCTE U ra3oB
21 tpm termn st | 3 Bu6amorexa LIOK
' ’ https://m.edsoo.ru/7f416194
U razaMu
bu6mmoreka [JOK
4.2 JlaBAeHHE KHIKOCTH S https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 AtmochepHoe naBieHHe 6 https://m.edsoo.ru/7f416194
4.4 JleicTBUE )KUAKOCTH U Ta3a Ha 7 1 3 bubmuoreka [JOK
' NOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
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Pa3nes 5.PaGora 1 MOIIHOCTH. DHeprus

bubmuoreka [IOK
51 Pabora n momHoCTS 3 ! https://m.edso0.ru/7f416194
bubnuoreka [IOK
5.2 | Tlpoctsic MexaHm3MEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
5.3 | Mexanmieckas sHeprus 4 1 https:/m.edso0.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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8 KVIACC

KoaunuecTBO 4acoB DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3aeioB u Kontpo IpakTn (undposbie)
n/n TEM MMPOrpaMMbl Bcero JbHbBIE yecKHue 06pa30BaTeJ1]>HLIe
padoTsbI padoThI pecypcel
Paznea 1.TenyioBble sIBJICHUS
1.1 CtpoeHnue u CBOICTBA BEIECTBA 7 Bubmmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmorexa [{OK
1.2 Tennospie mpouecch! 21 1 5 https://m.edsoo.ru/7f4181ce

Wroro mo pazueny 28

Pazjnen 2.0yiekTpuyecKre 1 MATHUTHBIE SIBJIEHUSI

- ?J’IGKTPI/I‘{CCKI/IG 3apsiabl. , . Bubniorexa [IOK
: ApsDKCHHBIC TC/IA 1 MX https://m.edsoo.ru/7f4181ce
B3aNMOJIENCTBHE
29 [TocTosIHHBIN 3NEKTPUYECKAN 20 1 7 bubnuoreka [JOK
' TOK https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.3 MarsuTHbIC ABICHNA 6 1 L5 https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMarduTHas UH, 1561 4 bubmmorexa LIOK
' P AyKK https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 145
[TPOI'PAMME '
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9 KJIACC

KoaunyecTBO 9acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM Kontpo IlpakTHyec (undposbie)
n/m | HporpamMmsi Bcero | JbHbIE KHe 00pa3zoBaTe/bHbIE
padoTsI padoThbI pecypcsl
Pazgen 1.Mexanndeckue siBJeHUA
11 MexaHnueckoe ABUKEHUE U 10 1 bu6mmoreka [IOK
' CIIoCOOBI €T0 ONMMCAHMS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 BsaumoreiicTaue Ten 20 1 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
13 3axourr coxpanenma 10 1 https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 40
Paznea 2.Mexannueckue Ko1e0aHUS H BOJTHBI
bu6moreka [IOK
2.1 Mexamirieckue koneOamms ! 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2.2 MexaHnyeckue BOJIHBL. 3BYK 8 1 1 https://m.edsoo.ru/7f41ada6
Hroro mo pazgeny 15

Pa3znes 3.9/ieKTPOMArHUTHOE 110JI€ M JIEKTPOM

AIrHUTHbBIC BOJIHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 1 bubnuorexa [JOK
' AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 6
Pa3nen 4.CBeToBbIC SIBJICHUSA
bu6mmoreka [JOK
4.1 3aKOHBI pacIpOCTPAHECHUSI CBETA 6 1 https://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.2 JIuH3BI U oNITHYECKUE TPHOOPHI 6 1 https://m.eds0o.ru/7f41a4a6
43 Paznoxxenune Oenoro cBeTa B 3 1 bubmuoreka [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3znen 5.KBaHnToBbI€e IBJICHUSA
51 Hcnyckanue u orioneHue cBera 4 1 bu6mmoreka [JOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.2 CTpocHHe aToMHOrO Apa 6 . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
53 FAnepHbie peakin ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6.IloBTOpHTEILHO-00001IAI0IIMI MOLYIb
6.1 [ToBTOpenue u o6o0IIEHNE 9 1 bubnuorexa [IOK

coJiepKaHus Kypca ¢pusuku 3a 7-9

https://m.edsoo.ru/7f41a4a6
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‘ KJ1acc

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

13
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