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Copep:xaHve TporpaMMbl HampaBlieHO Ha (opMHpOBaHHE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH YYaIlMXCsl U OPraHU3alMI0 W3ydeHHUs (pU3MKM Ha JesTeIbHOCTHON ocHOBe. B Heil
YUUTBHIBAIOTCS BO3MOXHOCTH IpeaMera B peanusanuu  TpeboBanuit. PI'OC OO0 «k
IUIAHUPYEMBIM  JIMYHOCTHBIM M METalpeAMETHBIM pe3yjbTaTaM OOy4YeHHs, a TaKkxke
MEXIPEAMETHbIE CBA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX IPEIMETOB HAa YPOBHE OCHOBHOIO
obmrero oopa3oBaHusl.

OBIIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «®U3UKA»

Kypc ¢usuku — cucremooOpasyronuii 11l eCTeCTBEHHOHAYUHBIX YUeOHBIX IPEIMETOB,
MOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIS)KaT B OCHOBE MPOLIECCOB U SIBJICHUHN, M3y4aeMbIX XHMUEH,
Ounosoruei, actpoHoMuerd u ¢Guzndeckoil reorpadueit. Puzrka — ATO MPEAMET, KOTOPHIA HE
TOJIbKO BHOCHUT OCHOBHOHM BKIJaJl B €CTECTBEHHOHAYYHYIO KapTHUHY MHpa, HO U MPEAOCTABIISIET
Haubosee sicHble 00paslibl MPUMEHEHUs HayYHOIO0 METOJAA MO3HAaHMS, T.€. CIlocoda MOydyeHus
JIOCTOBEPHBIX 3HaHWI 0 Mupe. HakoHnel, ¢pusznka — 3TO MpeAMET, KOTOPBIH HAPSTY C APYTHMH
€CTeCTBEHHOHAYYHBIMH TpeAMETaMH JOJDKEH JaTh IIKOJBHUKAM MpPEJCTaBICHHE 00
YBJIEKATEJIbHOCTH HAyYHOTO MCCIEAOBAaHUS W PAJOCTU CaMOCTOSITEILHOTO OTKPBITHS HOBOIO
3HaHUS.

OnHa U3 TIaBHBIX 3a/1a4 (PU3HUYECKOro 00pa3oBaHUsl B CTPYKType obuiero oopa3zoBaHus
COCTOHUT B ()OPMUPOBAHUU €CTECTBEHHOHAYYHON IPaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOMU
Macchl 00y4aromuXxcs, KOTOpble B JaJbHEHIIEeM OyayT 3aHATHI B CaMbIX Pa3HO 00pa3HBIX cdepax
nesitenbHOCTH. HO He MeHee BayKHOM 3ajjaueid sIBJISIeTCS BBISBIICHUE U MOATOTOBKA TaJaHTJIMBBIX
MOJIOABIX JIIOACH I TpOAOJDKEeHUs oOpa3oBaHMs M JajibHelmedl mnpodeccuoHaibHON
JIESITEJIbBHOCTH B O0JIACTH €CTECTBEHHOHAYYHBIX MCCIIEOBAHUN U CO3JJaHUM HOBBIX TEXHOJOTH.
CornacHO HPUHATOMY B MEXAYHapOAHOM COOOUIECTBE OIpejaeieHHto, «EcTecTBeHHOHAay4Has
IPaMOTHOCTh — 3TO CIIOCOOHOCTh YeJIOBeKa 3aHMMAaTh AKTUBHYIO TPAXKAAHCKYIO MO3MUILHUIO IO
OOLIECTBEHHO 3HAYMMbIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMHM HayKaMH, U €r0 FOTOBHOCTb
MHTEPECOBAThCSl €CTECTBEHHOHAYUYHBIMH HJesiIMU. HaydHO TpaMOTHBIN YEIOBEK CTPEeMHTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXXICHHUU NpOOJIeM, OTHOCALIMXCS K €CTECTBEHHBIM
HayKaM M TEXHOJOTHM, YTO TpeOyeT OT HEro CIEeIyIONIMX KOMIETEHTHOCTE!:

HAYYHO OOBSACHATH SBJICHMUS,
OLIEHUBATh U MIOHUMATh 0COOEHHOCTH HAyYHOTO UCCIIEI0OBaHMUA,
MHTEPIIPETUPOBATh JAaHHbIE W HCIOJIb30BaTh HAy4yHBIE JIOKa3aTelabCTBA Ui IOJTY4YCHUS
BBIBOJIOB.
N3ydenue ¢pu3nku ciocoOHO BHECTH peHIAlOIIMN BKJIaa B (pOpMHUpPOBAaHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH 00YyYaroUINXCS.
HEJN U3YYEHUA YVYEBHOI'O ITPE/IMETA «®U3UKA»

Henn w3ydeHuss UMK HA YPOBHE OCHOBHOT'O O0IIEro oOpa3oBaHUS ONpEACICHHI B
Konnenuuu npenonasanus yuyebHoro npeamera «DPusuka» B 00pa30BaTeIbHBIX OpraHU3aIMIX
Poccuiickoii ®enepauuu, peanusyroluX OCHOBHBIE 00I1€00pa3oBaTelbHble [POrpaMMBbl,
yTBepkAEHHON pemeHneM Kosutermn MunucrepctBa npocsenienust Poccuiickoit denepanumy,
npotoko ot 3 pekadps 2019 r. Ne [TK-4BH.

Llenu u3yyenus pu3uKu:

IIPUOOPETEHUE HHTEpECa U CTPEMIICHUS OOyYaroIMXCsl K HayYHOMY H3YYEHHIO IPUPOJIBI,
pa3BUTHE UX UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUI 0 HAYyYHOM METOJIe MO3HaHHU U (POPMHUPOBAHUE HCCIEI0BATEIHCKOTO
OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;



(hopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3yueHHUs OCHOB CTPOCHHS MaTepUu
1 GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
(hopMupoBaHUe MpeACTaBICHUIN 0 POIN (PU3UKH AJI PA3BUTUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHIA;
pa3BUTHE TMpEACTaBIEHUI O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHalIbHON
NEeSATETHPHOCTH, CBA3aHHOW ¢ (PM3HMKOM, MOATOTOBKA K JAJIbHEHUIIEMYy OOYyYEHHUIO B 3TOM
HaIlpaBJICHUU.
JocTmwkenne STUX I1eJied Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHus 00€CIeunBacTCs
pEIICHUEM CIIEIYIOIUX 3a]a4:
MpuoOpeTeHNe 3HAHUK O JUCKPETHOM CTPOCHHUM BEIECTBA, O MEXAaHUYECKUX, TEIIOBBIX,
ANIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
MPUOOpPETEHNUE YMEHUN OMHCHIBATH U OOBSCHATH (U3MUYECKUE SBICHUS C MCIIOIH30BAaHHEM
MOJTyYEHHBIX 3HAHUI;
OCBOEHHUE METOJOB PEIICHHUs MPOCTEHIINX pacYETHBIX 3a/1a4 ¢ UCMOJIB30BaHUEM (DU3HUECKUX
MOJICJICH, TBOPUECKUX M MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUI HaONI0/aTh MPUPOHBIC SIBICHUS U BBIMIOIHATH OMBITHI, J1a00paTOpHBIE
paboOTBl W OSKCIEPUMEHTAIBHBIC HWCCIICIOBAHUS C HCIOJIB30BAHUEM W3MEPHUTEIHHBIX
prOOpoOB;
ocBoeHHE TPUEMOB paboThl ¢ uHpopMaluell (U3NYECKOro CcoAepKaHHs, BKIIOYas
WHPOPMAIIMI0O O COBPEMCHHBIX JIOCTIDKCHUSAX (HU3WKHW; aHAIM3 W KPUTHYECKOE
OllIeHHBaHUEe UHPOpPMaIUY;
3HAaKOMCTBO €O cdepaMu MPOPECCHOHATBHON NEATETHHOCTH, CBS3aHHBIMU C (DU3UKOW, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JIOCTIDKEHUSAX (U3NYCCKOW HAYKH.
MECTO YYEBHOI'O [IPEJJMETA «®U3MKA» B YYUEBHOM IIJTAHE
B cootBerctBumn ¢ ®I'OC OO0 ¢dusmka siBisieTcss 00s3aTeNbHBIM MPEAMETOM HAa YPOBHE
OCHOBHOTO 0011ero odpa3oBanus. JlaHHas mporpaMma npeaycMaTpuBaeT W3ydeHHe (U3UKU Ha
06a30BoM ypoBHe B 7 Kjacce B 00bEMe 68 "acoB mo 2 yaca B Helenlro, B 8 kiacce B 00bEéMe 68
JacoB IO 2 yaca B Heleno, B 9 kimacce B 006éMe 102 yaca mo 3 Jaca B HeIEIIO.
COAEPXAHUE YUYEBHOI'O ITPEAMETA
7 xnacc
Pasznen 1. ®usuka u €€ posb B MO3HAHUH OKPYKAKOLIEr0 MUpa
Odu3nka — HaykKa O MpUpPOAE, H3ydaeT (U3UYECKUE SIBICHUS: MEXaHHUYECKHEe, TEIUIOBHIC,
AIEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIC.
Ouznyeckne BenuyuHBL. M3Mepenune ¢dusmueckux BenuuuH. Dusznueckue  TPUOOPHI.
[TorpemHocTs M3MepeHuid. MexxayHapoaHas CUCTEMA €IUHHII.
Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKH U3ydaloT Mpuponay. EcTecTBeHHOHAy4YHBIH METOJ
MO3HAHM: HAOJIO/IEHUE, TOCTAHOBKAa HAYYHOT'O BOIMPOCA, BBIABUIKECHHE THUIOTE3, YKCIIEPUMEHT
0 TIPOBEPKE TUTIOTE3, 00BsICHEHNE HaOMI01aeMoro sBiaeHus. Onucanne GU3NIeCKUX SBICHHUH C
IIOMOIILIO MOJIEJTIEH.
JeMoHCcTpanuu
1. MexaHuyeckue, TeIIoBbIe, JEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHHS.
2. dusuveckre MPUOOPHl M TMPOIEaypa MPSIMBIX U3MEPCHHA aHAJIOTOBBIM M IHU(POBBIM
pudopoMm.
JlaboparopHbie paOOTHI U OTBITHI
1. OmnpeneneHne 1eHBI ASISHUS KAl H3MEPUTEITBHOTO TIpHOopa.
2. N3mepenue paccTossHUM.



3. N3mepenne o0bEMa JKUIKOCTH B TBEPIOTO TeIa.
4. Omnpenenenne pasmMepoB MalbIX TEI.

9]

W3mepenne TtemmepaTypsl MNpU TOMOIIM JKUJKOCTHOIO TEPMOMETpa M JlaT4HMKa
TEeMIIEPATypHI.
6. [IpoBenenne wccienoBaHUs IO IPOBEPKE TUIOTE3bl: JabHOCTh TMOJIETa ULIApUKA,

MyIIEHHOTO TOPU30HTAIILHO, TeM 0O0JIbIle, YeM OOJIbIIIe BHICOTA ITyCKa.

Paznen 2. [lepBoHauanbHbIE CBECHHS O CTPOCHHUH BEIIECTBA
CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE JUCKPETHOE
cTpoeHue BemecTBa. ONbIThL, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHUE BELIECTBA.
JBwxkenne wyacTtuiy BemiecTBa. CBsI3b CKOPOCTH JBIDKCHHSI YacTUIl C TEMIIEpaTypoil.
bpoynoBckoe nBmwxkenue, muddysus. B3aummopeiicTBue 4YacTHIl BEUIECTBA: NPUTSIKCHHUE U
OTTaJIKUBaHHC. Arper ATHBIC COCTOAHHA BCHICCTBA: CTPOCHUC TIa30B, )KHI[KOCTeﬁ )51 TBépI[BIX
(xpucTanmuyeckux) Teia. B3auMoCBs3b MEXIy CBOMCTBaMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX U WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BO/BI. BzanmocBs3n MCXKOY CBOMCTBAMH BCIICCTB B PA3HBIX arpe€raTtHbIX COCTOSHHAX H HX
aTOMHOMOJIEKYJIIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJAbI. OCOOEHHOCTH
arperaTHbIX COCTOSHUN BOJHbI.

JeMoHCcTpannu

1. Habmoienne 6poyHOBCKOTO JIBHIKEHUSI.

2. Hab6monenue nuddysum.

3. HaGmonenue siBneHUi, OOBSICHSIONIMXCS MPUTSDKEHUEM WM OTTAIKUBAHUEM YaCTHIL
BEIIIECTB.

JlaboparopHblie paOOTHI U OTBITHI

1. OreHka quaMeTpa aToMa METOJIOM PSIZIOB (C HCIIONb30BaHueM (ororpaduii).

2. OMnBITHI 0 HAOJIOICHUIO TETUIOBOTO PACIIMPEHHUS T'a30B.

3. OnbITHI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHS.

Pa3znen 3. /IBwykeHne U B3auMOACICTBUU

Mexanndeckoe nBHxkeHHE. PaBHOMepHOe M HepaBHOMepHoe nBMkeHHE. CkopocTh. CpenHss
CKOpOCTh ITPU HEPAaBHOMEPHOM JIBKEHHMH. Pacdy€r myTu u BpeMeHH JBHKeHUsA. PaBHOMepHOE 1
HepaBHOMepHOe nBHkeHHe. CkopocTb. CpeaHsisi CKOpOCTb IPH HEPABHOMEPHOM JBHUKEHHUU.
Pacuér myT v BpeMeHH BHKCHHUS.

SBneHne nHepHMHU. 3aKOH MHEpLMHU. B3aumoaeicTBHe Tell KaKk MpUYMHA U3MEHEHUS CKOPOCTH
JBIKEHMs Tell. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocTs BemecTBa. CBsI3b IJIOTHOCTHU €
KOJIMYECTBOM MOJIEKYJI B €IMHULE 00bEMaA BEIllEeCTBA.

Cuila Kak XapakTepucTuka B3auMozeicTBusi Ten. Cuia ynpyroctd U 3akoH ['yka. U3mepenue
CWJIBI C TOMOILBIO JUHAMOMeTpa. SIBieHMe TAroTeHuss U cuia TsokecTd. Cuia TSKECTH Ha
JIPYTUX IJIaHETax

(MC). Bec Ttena. HeBecomoctb. CioxkeHue  CHJI, HaIpaBJIEHHBIX o OJTHOM

npsMoil. PaBHoaeiicTByronas cui. Cuna Tpenus. TpeHre CKOJIbKEHHs U TpeHue nokos. Tpenne

B nipupoae u rexuuke (MC).

JeMoHcTpanuu

1. Habmronenne MexaHU4ecKoro JABMXKEHHS Tela.

2. N3mepenne CKkopoCTH MPSIMOJIMHEMHOIO IBUKECHHUS.

3. Habmronenue siBleHUsI MHEPLIUU.

4. Habmronenue u3MeHeHus! CKOPOCTH MPU B3aUMOJICHCTBUH Tell.
5. CpaBHEHHE Macc IO B3aUMOJIECHCTBUIO TEIL.



6. CroxeHue cuii, HalpaBJIECHHBIX TIO OJTHOM MPSMOM.
JlabopatopHblie pabOTHI U OTBITHI

1. Omnpenenenue cKOpocTu PaBHOMEPHOTO JIBYKEHUS (rapuka B
KHUJKOCTH,  MOJEJH JIEKTPHUUECKOro aBTOMOOWIIS U T. I1.).
2. Omnpenenenue cpegHel CKOPOCTU CKOJIbKEHUS Opycka WM LIapuKa [0 HaKJIOHHON
IUIOCKOCTH.
3. OrmpezienieHre MmI0THOCTH TBEPOTO Tea.
4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsKeHUs (JepopMaluu) HpPYXHUHBI OT

IIPUJIOKEHHOM CUJIBI.
5. OnbIThl, 1EMOHCTPUPYIOUINE 3aBUCUMOCTb CHJIBI TPEHHUS! CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEM.
Paznen 4. JlaBnenue TBEPABIX TEJ, KUIAKOCTEH U ra30B
Hasnenne. CriocoObl yMeHbILIEHHUS M yBeIMYeHUs JaBieHus. JlaBneHue raza. 3aBUCHUMOCTD
JIaBJIEHUs Ta3a oT 00béMa, TeMmepatypsl. [lepenaua naBieHust TBEPABIMU TEJIAMU, KUIKOCTIMHU
u razamu. 3akoH llackans. ITHeBMarnueckue MamuHbl. 3aBUCUMOCTh AABJICHUS >KHJIKOCTH OT
rnyounsl. [mapoctatnueckuid  mapagokc. CooOmaromuecs cocyabl.  [uapaBnuyeckue
MEXaHU3MBI.
AtMmocdepa 3emun u atMmocdepHoe AaBieHue. [IpuuuHbl cyiiecTBOBaHUS BO3IYIIHON 000I0UKH
3emuu. OnbiT Toppuuennu. 3mepenune atMmocdepHOro naBicHHs. 3aBUCUMOCTh aTMOc(hepHOTro
JTaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 1ig n3mMepeHus: atMocepHOro AaBJIECHUS.
JleiicTBHE )KUIKOCTH U raza Ha MOTrpyKEHHOE B HUX Telo. BeITankuBaromas (apxuMe0Ba) cuia.
3akon Apxumena. [1naBanue ten. Bo3gyxoruiaBanue.

JeMoHncTpanuu

1. 3aBUCUMOCTbD JABJICHUS I'a3a OT TEMIIEPATYPBbI.

2. Ilepenaya naBaeHMs )KUIKOCTBIO U Fa30M.

3. Coobmaromuecst Cocypl.

4. IM'mapaBauyeckuii mpecc.

S. [TposiBnenue neiicTBus aTMOC(HEPHOTO JaBICHHS.

6. 3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Teja U INIOTHOCTU

KHUIAKOCTH.

~

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BHITECHEHHOM JKHIKOCTH.

*®

VYcnoBue IulaBaHUs TeN: IUIABAHWE MM TOTPYXKEHHWE Tel B 3aBUCUMOCTH  OT

COOTHOUIEHHMSI IJIOTHOCTEH Tena U HKHUAKOCTH.

JlaGopaTopHbie pabOThI U OTIBITHI

1. HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOTPYKEHHOW B KUAKOCTh
4acTu Tela.

2. OmnpeneneHre BBITAJIKMBAIOLIEH CHUJIBI, JEHCTBYIOIIEW Ha TENO, IOIPYKEHHOE B
AKHUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha TEJNO B KMIKOCTH,
OT Macchl Tena.

4.01BIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIbI, AEHCTBYIOLIEH Ha TEJO B

XKHUJIKOCTH, OT 00bEMa MOTPY>KEHHOM B KUAKOCTh YaCTU TeJla U OT IUNIOTHOCTHU KHUJIKOCTH.

5. KonctpyupoBanue  apeomeTrpa  WIM  KOHCTPYUPOBAHHUE  JIOJKH U

ornpejesieHue €€ rpy30noabEMHOCTH.

Paznen 5. Pabora wu  MomHOCTh.  DHeprus

Mexanudeckas pabora. MOIIHOCTb.



[TpocTeie MexaHU3MBI: pblYar, 6J10K, HAKJIIOHHAs! MIIOCKOCTh. [IpaBuiio paBHOBECHS phluara.
[TpumeHeHne npaBuiIa paBHOBECHS pblyara K 0JIOKy. «30J0Toe mpaBuioy» Mexanuku. KI1J]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHNU3MBI B OBITY U TEXHUKE.
Mexannyeckas sHeprusi. Kunetndeckas u noreHuuanbHas 3Heprusd. [Ipespaiienue onqHoro suaa
MEXaHUYECKOM 3HEpruu B APyroil. 3aKkoOH COXpaHEHUs] JHEPTUN B MEXAHHUKE.
JemoHcTpanyu
ITprMephl IPOCTHIX MEXAHU3MOB
JlaGopaTopHbie pabOThI U OTIBITHI
1. Omnpenenenue pabOTBl CHIBI TPEHHs TIPU PABHOMEPHOM JBIDKEHMM Tena I10

TOPU30HTAIBLHON MOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. N3smepenne KIIJl HakTOHHOM MIIOCKOCTH.
4. N3ydenne 3akoHa COXpaHEHHUS MEXaHHUUECKON YHEPTHH.
COJEPXXAHUE YYEBHOI'O ITPEIMETA
8 Kiacc

Paznen 1. TemioBbie siBieHUS

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOM TEOpUM CTPOCHHUs BemiecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKyJl. ONbIThI, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH.

Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro COCTOSHUH BemlecTBa. Kpuctaminueckue u
amop¢ubie Tena. OObSICHEHNE CBOMCTB ra30B, JKUIKOCTSH U TBEPIBIX TNl HA OCHOBE IOJIOXKCHHIMA
MOJIEKYJISIPHO-KUHETUYECKOI TEOpHH. CMaunBanue u KaluUIIpHbIE
SIBJICHHUSL. TeruioBoe pacimupeHue u cxaTHe.

Temmnepatypa. CBsi3b TeMIIepaTyphbl CO CKOPOCTBIO TETJIOBOTO JABUKCHUS YaCTHII.

Buytpennsis  suepruss CnocoObl HM3MEHEHHMs] BHYTPEHHEW OSHEpPruu: TeIuionepenadya u
COBepIIeHHe padoThl. BUbl TemIONEpe1aun: TerIonpoOBOAHOCTb, KOHBEKIINS, U3ITyUCHHE.
KommuectBo Termtorel. YaenbHass TEIUIOEMKOCTH BEIIECTBA. 1€IUIOOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOro OanaHca. IlmaBneHue u OTBEpIeBaHUE KPUCTALTUYCCKHX
BEIIECTB. Y AeNbHAs TerioTa ruiaBieHus. [lapooOpazoBanue u kouaeHcamnus. Mcnapenne (MC).
Kumnenue. YnenbHas Ttemnora mnapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIIEPATypbl KUIMEHUS OT
aTMOC(EepHOTO JaBICHHUS.

BnaxxHocTs Bo3myxa.

DHeprus TOIIUBa. Y IeJIbHask TEII0Ta CrTOPAHUS.

[Tpuniumner paboTer TerioBbix Asurareneid. KI1/ termoBoro npurarens. TenaoBbie ABUTATEIN U
3amuTa okpyxaromieid cpeasl (MC). 3akoH cOXpaHEHUS U MPEBpAIlleHUs] SHEPTUU B TETUIOBBIX
nporeccax (MC).

JeMmoHcTpanuun

HaGmronenue 6poyHOBCKOTO ABUKEHUS

Ha6monenue nuddys3nn

HaGnronenue sineHnii cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUI

Habutoienue TenaoBoro pacimpeHus e

W3meHeHne naBiieHus Ta3a Mpy U3MEHEHUH 00bhEMA U HAaTPEBAHUU HITH OXJTKICHUH
[IpaBuna u3smMepeHus TemMmnepaTypsl

Bupel reruionepenaun

OxJakaeHne pu COBEPIICHUU PaObOTHI

A I B

HanCBaHI/Ie Ipu COBCPHICHUHN pa60TBI BHCIIHUMM CUJIaMU



10. CpaBHeHHE TETUIOEMKOCTEH pa3IMYHBIX BEIIECTB

11. HaOmronenue kumeHus
12. Hal6mronenue nocTossHCTBa TeMIIEpaTyphbl IIPH TUIABJICHUH
13. Moenu TeIUIOBBIX ABUTATEIEN

JlaGopaTopHbie pabOThI U OTIBITHI

1. OnbITHI 110 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKEHUS

2. OMnBITHI ITO BRIPAIIMBAHUIO KPUCTAJLIOB ITOBAPEHHOM COJIM WIIM caxapa

3. OnbIThI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX Tell

4. Ompenenenue qaBieHUs BO3ayXa B OAJIJIOHE MITIPHUILA

5. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTb JaBJCHHsI BO3JIyXa OT ero o0béma u
HarpeBaHus WM OXJIaXICHUS

6. [IpoBepka THMOTE3bl JMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA IKUIKOCTH B
TEPMOMETPHUYECKOIN TPyOKe OT TeMIiepaTypbl

7. HaGmtonienue u3MeHeHMsI BHYTPEHHEN SHEpPIUM Tella B pe3ysbTare TeIJIoNnepeaadu U
paboThl BHEITHUX CHUII

8. HccnenoBanue siBICHUS TETIOOOMEHA MPU CMEIIMBAHUN XOJIOTHOU U TOPSTYEi BOIBI

0. Omnpenenenre KOIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW MPH TEINIO0OMEHE C HArPETHIM
METaJUIMYECKUM UINHAPOM

10. Onpenenenue yaeabHON TEINIOEMKOCTH BEIIIECTBA

1. UccnenoBanue npouecca ucnapeHus

12. OnpeneneHre OTHOCUTENIBHOM BIAXKHOCTH BO3yXa

13. Omnpenenenve yneabHON TEMIOTHI TUTABICHUS JIbJa

Paznen 2. Dnexkrpuyeckue U MarHUTHBIC SIBJICHUS

Onextpuzanus Ten. J[Ba poaa sieKTpUYecKuX 3apsioB. B3aumopeicTBue 3apssKEHHBIX TEll.
3akon KynoHa (3aBHCUMOCTh CHJIbI B3aUMOJICHCTBUS 3apsOKEHHBIX TEl OT BEJIMYUHBI 3apsiioB U
PACCTOSTHUSI MEXKy TeJIaMH).

DneKTpuuecKoe noste. HanpsoxénHocTs JIEKTPUYECKOTO nosist.  [IpuHnun
CYTEPIIO3UIINH JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsaoB. DJIEeMEHTapHbIM 3JeKTpuuyeckuil 3apsa. CtpoeHue aroma.
[IpoBOAHUKY U AUAIIEKTPUKH. 3aKOH COXPAHEHUS dJIEKTPUUECKOTO 3apsia.

DNIEKTPUYECKHUM TOK. Y CIOBUS CyIIECTBOBAHUS JEKTPUUECKOTO TOKA. ICTOUHMKHM OCTOSSHHOTO
ToKa. J[eWCTBUS ANEKTPUYECKOTO TOKa (TETIOBOE, XUMHYECKOE, MarHUTHOE). DJICKTPUUYECKUN
TOK B KHJIKOCTSIX U ra3ax.

Onektpuueckas uemnb. Cuna Toka. DnekTpudyeckoe HarpsbkeHue. COnpoTHBIEHUE MPOBOIHUKA.
VnenpHOE compoTuBieHHE BemiecTBa. 3akoH Owma nyisi ydactka mend. [locimemoBaTenbHOE U
napajuieIbHOE COeIMHEHUE MPOBOIHUKOB.

Pabora u MOLIHOCTB 3J€KTpUUYECKOro Toka. 3akoH Jlxoyns— JleHma. DnexTpuyeckue LEnu u
NOTpeOUTENH IEKTPUUECKOI 3Heprun B ObITy. KopoTkoe 3ambikaHue.

[TocrossHHBIE MarHUThI. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE noJjie. MarautHoe
noysie 3eMyIM W €ro 3HadeHue s ku3Hu Ha 3emse. OmnbiT Opcrena. MarHutHoe modie
ANEeKTpUYecKoro Toka. [I[pumMeHeHrne AMeKTPOMarHuToB B TeXHUKE. [leficTBie MarHUTHOTO MO
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOrO Toka. lcnonb3oBaHue
AIIEKTpO/IBUraTeNiel B TEXHUYECKUX YCTPOICTBAaX M HAa TPAHCIIOPTE.

OTMBITH ®dapanes. SIBnenue 3JIEKTPOMATHUTHOMN WHIYKIUU. IIpaBuno Jlenrra.
Onektporereparop. CrmocoObl TONYYECHHS AJICKTPHUUECKOM DJHEPruu. OJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOUHHUKAX YHEPTHH.



JlemoHcTparmu
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9.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

DnexTpuszanus Tea

JIBa pojia 3JIEKTPUUYECKUX 3apsii0B M B3aUMOJIEHCTBUE 3apsKEHHBIX Tell
YCTpOUCTBO U AEUCTBUE IEKTPOCKOIIA

OnexkTpocTaTyecKasi UHAYKLUS

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsI0B

[IpoBOAHMKY U TUAIIEKTPUKU

MozenupoBaHie CHIIOBBIX JIMHUN 3JIEKTPUYECKOTO OIS

W cTouHNKN OCTOSSHHOTO TOKA

JIefCTBYA 2IEKTPUUYECKOTO TOKA

DNeKTpUYECKUH TOK B )KUIAKOCTU

["a30BbIit pazpsig

W3mepenne cuibl TOka aMIepMeTpoM

N3mepenue 31eKTprUuecKoro HanpsHKeHUs] BOIBTMETPOM

PeocraT 1 marasuH cOnpoTUBICHUN

B3aumopeiicTBie MOCTOSHHBIX MarHUTOB

MonenupoBaHie HEBO3MOXKHOCTH pa3/IeleHUs IOJIFOCOB MarHUTa
MoenrpoBaHie MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHuTOB
OmnsIT Opcrena

MaraurtHoe 1osie Toka. DJIEKTPOMarHuT

JlelficTBrEe MarHUTHOT'O OJISl HA IPOBOJHUK C TOKOM

21 DnexTpoaBUrareiab NOCTOSIHHOTO TOKa

22.
23.
24.
25.

HccnenoBanue siBIEHUS JIIEKTPOMATHUTHON WHAYKIIUU

OmneiTel @apanes

3aBHCHMOCTD HaIlpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIIOBHMA €r0 BO3HUKHOBEHHS
DNeKTpOoreHepaTop MOCTOSIHHOTO TOKa

JlaGopaTopHbie pabOThI U OIIBITHI

A e

OmnbITHI 1O HAOIOIEHHIO JEKTPU3ALMH TNl HHIYKIMEH U IPU CONPUKOCHOBEHUN
HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOTO MOJISE HA MPOBOJIHUKU U AUDJIEKTPUKHU

COopka u mpoBepKa paboThl JIEKTPUUYECKON 1IETIH MOCTOSHHOTO TOKa

W3mepenue u peryiupoBaHHe CUJIbl TOKa

W3mepenue u peryiupoBaHue HAPsHKEHUs

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIErO Yepe3 Pe3UCTOp, OT COMPOTHUBIICHUS

pe3ucTopa M HAPSHKEHHS Ha PE3UCTOPE

OHBITLI, ACMOHCTPHUPYIOIIUEC 3aBUCUMOCTD 3JICKTPUYICCKOTO COIMMPOTHUBJIICHUA IMPOBOJHUKA

OT €ro JJIMHBI, IIJIOMaaX IMONIICPEYHOr0 CCUCHMA 1 MaTCpraia

>

HpOBepKa npaBujia CJIOKCHHUA HaHpH)KGHI/Iﬁ Ipu nocJCA0BATCIbHOM COCIMHCHHUU ABYX

pE3nCTOpPOB

9.
10.
11.
12.
Hei
13.
14.

[TpoBepka mpaBuia it CUIIbI TOKA MPH MApaJLICIbHOM COSTMHEHUU PE3UCTOPOB
Omnpenenenne padOThI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP

OmnpeeneHne MOIITHOCTH DIIEKTPUIECKOTO TOKA, BBIICISEMON Ha PE3HCTOPE
I/ICCHGI[OBaHI/IC 3aBUCUMOCTH CHJIBI TOKA, UAYIICTO YCPE3 JIAMIIOYKY, OT HAIIPSPKCHUA Ha

Onpenenenne KII/[ narpeBatens
HccnenoBanne MarHUTHOTO B3aMMOJEHCTBYSI IIOCTOSIHHBIX MarHUTOB



15. HSy‘ICHI/Ie MArauTHOTIO ITOJIA ITOCTOAHHBIX MAaIrHUTOB IIPH UX 06’LC,Z[I/IH6HI/II/I " pa3aCJICHUHU

16. HccnenoBanue neicTBUs 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY

17. OnbIThI, TEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI B3aUMOJEHCTBUSL KAaTYIIKU C TOKOM M
MarHuTa OT CUJIbl TOKA U HallpaBJI€HUsl TOKA B KaTyILKe

18. N3ydeHue neicTBust MArHUTHOTO TOJIST HA TPOBOJHUK C TOKOM

19. KoHcTpyrnpoBanue u u3yueHue paboThl SJIEKTPOABUTATEIS

20. N3mepenne KII/] anekTpoaBuraTenbHON yCTaHOBKH

21. OnbITEl 10 HCCIIECIOBAHUIO SIBJICHUSI SJEKTPOMArHUTHOM WHIYKIUU: HCCIEIOBAHUE

W3MEHEHUH 3HaUeHUs U HAIIPaBJICHUSI MHIYKIIMOHHOTO TOKa
COJEPXXAHUE YUYEBHOI'O ITPEJIMETA
9 kiacc
Paznen 1. Mexanuueckue siBJICHUS
Mexannueckoe aBuwxeHue. MarepuanbHas Touka. Cuctema oTcu€ra. OTHOCUTENBHOCTH
MEXaHUYECKOTO JBIKEHUSA. PaBHOMepHOe IpsMoJMHENHOEe JBMWXKEeHHME. HepaBHOMepHOE
MpSMOJIMHEWHOE JBH>KeHHE. CpelHssi M MIHOBEHHas CKOPOCTh Tela IPH HEPABHOMEPHOM
JIBJKECHHH.
VYckopenue. PaBHOyckopeHHOE mpsiMONMHEHHOE aBmkeHue. CoOoaHoe maneHue. OTMBITHI
[Nanunes. PaBHOMepHOE IBMXEHHE TI0 OKpY>KHOCTH. [lepron n yactora obpamenus. Jlnneitnas u
yIioBasi CKOpocTU. LleHTpocTpeMUTENbHOE YCKOPEHHUE.
IlepBeii 3akoH Hprorona. Brtopoint 3akoH Herorona. Tperuit 3akoH Herorona. I[IpuHnmn
CYNEpPIO3UINH CHIL.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHUsl CKOJBXKEHHS, CUJia TPEHUsS TMOKOS,
JIpyTUe BUJIbI TPEHUS.
Cuna TsDKeCTH M 3aKOH BCEMHMPHOTO TATOTEHMA. Y CKOpeHHE CBOOOTHOrO mnajieHus. [IBrkeHue
mwiaHeT Bokpyr Comnma (MC). IlepBass kocMmudeckasi cKopocTh. HeBecOMOCTh M MeperpysKu.
PaBHOBecue MatepuanbHOW TOUkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO Tena C
3aKpEIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.
Nmnynec Tema. M3meHeHne wummysnbca. MMIynbC cuiibl. 3aKOH COXPaHEHUs HMITYJIbCa.
PeaxktuBnoe asmxenue (MC).
Mexannyeckast paboTta 1 MolTHOCTh. PaboTa cui TskecTH, yrnpyroctu, TpeHus: CBsi3b SJHEPTUU U
pabotsl [loTeHnManpHasT SHEPTUS TeNa, MOIHATOTO HAJl TOBEPXHOCTHIO 3eMiH. [loTeHImanpHas
SHeprus cxaTtod npykuHbl. Kunerndeckas sneprus. TeopeMa 0 KHHETHYECKON 3HEPTUU. 3aKOH
COXpaHEHUsI MEXaHUYECKOW SHEPTUH.

JeMoHcTpanuu
1. HabmroneHne MexaHU4ecKoro ABMKEHHs TeJla OTHOCUTENBHO PAa3HbIX TeNl OTCUéTa
2. CpaBHeHHME MyTEl M TPACKTOPUM ABMXKEHUS OJHOTO U TOTO XK€ TejJa OTHOCHUTEIBHO

Pa3HBIX TEI OTCUETA

3. N3mepenne cKopocTH U YCKOPEHHS IPSMOJIMHENHOTO JBUKCHHUS

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKEHHS

5. HaOmronenue 1BUKeHUs Tela 1o OKPYKHOCTH

6. Habumoienue MexaHM4eCcKHUX SIBJICHUH, MPOUCXOAAIUX B cucreMe orcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JBMKEHMM OTHOCHUTENIbHO KaOuHera ¢u3uku 7.
3aBUCHMOCTh YCKOPEHHS TeJla OT MacChl TeJla U JICUCTBYIOIICH HAa HETO CUJIbI

8. HaGmronenue paBeHcTBA CHIT TIPU B3aUMOACHCTBUU TEI

9. N3meHeHune Beca Tena npu yCKOPEHHOM JBH)KEHUU

10.ITepenaua umirysibca Ipu B3aUMOJEHCTBUU TEJ



11.ITpeobpazoBanust YHEPTUH MIPU B3aUMOJICHCTBUU Tell

12.Coxpanenune uMIyJibca Mpu HEYNPyroM B3auMOJCHCTBUN

13.CoxpaneHue uMIyJibca Mpu aOCOTIOTHO YIIPYTOM B3aUMOACHCTBUHN

14.HabnroieHne peakTUBHOTO JBIKEHUS

15.CoxpaHeHre MEXaHMYECKOW SHEPTHH TIPU CBOOOHOM TMaJIeHUN

16. CoxpaHeHre MEXaHMYECKOM SHEPTUU TIPU JBUKEHHUH Tea MO JEHCTBUEM MPY>KUHBI
JlaGopaTopHbie pabOThI U OTIBITHI

1. KoHctpynpoBanue Tpakta uisi pasroHa M JajdbHEHIIEr0 PAaBHOMEPHOIO JIBUKEHUS
HIapuKa Ujin TCJICIKKU

2. Ompenenenre cpemHeld CKOPOCTH CKOJIBKEHUS OpyCcKa WM JBWIKEHHUS IIIapuKa II0
HAKJIOHHOW IMIOCKOCTH

3. OmpeneneHre YCKOPEHHS Tejla TpPH PaBHOYCKOPEHHOM JIBIDKCHMHM TI0 HAKJIOHHOM
MJI0CKOCTH

4. HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM JIBU)KEHUH 0€3

Ha4aJIbHOU CKOPOCTH
S. ITpoBepka runoTe3sl: eciu MpH PaBHOYCKOPEHHOM JBM)KEHUH 03 HayaJlbHOW CKOPOCTH
IIyTH OTHOCSATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOUIME INPOMEKYTKHM BPEMEHU
OJIMHAKOBBI
NccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS
Omnpenenenne ko3 duiimeHTa TpeHus CKOIbXKEHHS
Onpenenenne KECTKOCTU MPY>KUHbI

AP IS

Omnpenenenue pabOTbl CHJIBI TPEHUS NPU PABHOMEPHOM JIBIKEHUHM Teja IO
TOPU30HTAJILHON TOBEPXHOCTH
10.0npenenenne pabOThl CHIIBI  YNPYTOCTH TPU TOABEME Tpy3a C HCIOIH30BAHUEM
HETIOJIBUYKHOTO U TIOJIBIYKHOTO OJIOKOB
11.M3yuenune 3aK0Ha COXpPAHEHMS YJHEPTUU
Pasnen 2. Mexanndeckue kojaeOaHUsI U BOJTHBI
KonebarenbHoe nBmxkeHue. (OCHOBHBIE XapaKTCPUCTUKU KOJICOAHWIA: TMEPHOJ, dYacToTa,
aMIUIMTyJa. MareMatuyeckuii W TNpYXKUHHBIA MasTHUKU. llpeBpaiieHue >sHepruu mpu
KoJie0aTeIbHOM JIBIDKEHUU. 3aTryxarolue koieOaHus. BolHykIeHHBbIE KoneOaHus. Pe3oHaHc.
Mexanndeckue BOHBI. CBOKWCTBA MEXaHWYECKHUX BOJIH. [Ipo JOJIBHBIE M MONEpEYHbIE BOJIHBIL.
JInMHa BOJIHBI M CKOPOCTh €€ paclpoOCTpaHEeHHs. MeXaHMYecKHe BOJIHBI B TBEPAOM Tele,
ceiicmuueckre BosiHbI (MC). 3Byk. I'poMKOCTh 3Byka M BbIcOTa TOHA. OTpakeHHE 3BYKa.
Wndpa3Byk u yabTpa3ByK.

JeMoHcTpanuu

I. Habumoienue xonebanuii Ten noj JeHCTBUEM CHUJIIbI TSKECTH U CUIIBI YIIPYTOCTH
2. Habmronenue xonebaHuii rpy3a Ha HUTU U Ha TIPY>KUHE

3. Habutoienue BBIHYK/IE€HHBIX KOJI€OaHUI U pe30HaHca

4. PacnipocTpanenue nmpoAoiIbHbIX U MOMEPEUHBIX BOJIH (Ha MOJIEIIN)

S. HabutoieHue 3aBUCMMOCTH BBICOTHI 3BYKa OT 4aCTOTHI

6. AKyCTHYECKHI pE30HAHC

JlabopaTopHblie pabOThI U OIBITHI

1. Omnpenenenre 4acTOTHI U EPHOAA KOJIeOaHUH MaTeMaTHYeCKOro MasiTHUKA

2. Omnpenernenne 4acTOTHl ¥ EPHOIa KOJICOAHUH MPYKUHHOTO MasiTHUKA

3. HccnenoBanue 3aBUCMMOCTH Iepuoja KosieOaHWH IMOABELIEHHOTO K HUTHU Tpy3a OT

JJINHBI HUTHU



4. HccnenoBanne 3aBUCMMOCTH TEpHOJA KoleOaHUN NPYKUHHOTO MasTHUKAa OT MAaccChl
rpysa

5. [TpoBepka HE3aBUCUMOCTH Tepuoaa KojaeOaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpy3a 6. OmNbITH, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh Iepuoja KoJNeOaHWW MPYyKUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKUHBI

7. U3mepenune ycKopeHust CBOOOHOTO MaICHUS

Paznien 3. DnekTpoMarHuTHOE 10JIE ¥ 3JIEKTPOMAarHUTHBIE BOJIHBI

DJIEKTPOMArHuTHOE MoJie. DJNEKTPOMarHuTHbIC BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH

[Ilkama 31EKTPOMAarHUTHBIX BOJH. llcronb3oBaHHWE 3JIEKTPOMAarHUTHBIX BOJH I COTOBOM

CBA3M. OJEKTpOMarHuTHas npupoja cseta. CkopocTh cBeTa. BonHOBbIE CcBoONiCcTBa cBeTa.

JemoHcTpanyun
1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
2. BomnHoBEIE cBOIiCTBA cBETA

JlabopatopHblie pabOTHI U OTBITHI

1. 3y4yeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIbI0 MOOMIIBHOTO TenedoHa

Pa3znen 4. CBeToBbIE sIBIEHUS

JlyueBas moznens cBeta. ctounuku cera. [IpsimonuHeliHOe pacnpocTpaHeHUE CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKkoH OTpa)kKeHHs CBETA.

[Ipenomiienue cBera. 3akoH mpenomiieHus cBeTa. [lonHOe BHyTpeHHEe OTpa)KeHHE CBETa.
Hcnonbs30BaHKE MOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONITHYECKUX CBETOBOJAX.

Jlunza. Xon mydeit B nmH3e. OnTudeckas cucreMa (oTroarnmapara, MEKPOCKOINA M TeIecKoma
(MC). I'na3 kak onTudeckasi cucteMa. bIu30pyKoCTh U 1aTbHO30PKOCTb.

Paznoxenne Oenoro ceera B crnekTp. Ombitel Hptorona. CioxkeHHe CIEKTpaJbHBIX IIBETOB.
[ucnepcus caera.

JeMoHcTpanuu

[IpssMonuHEHOE pacIpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonyyenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

[Ipenomnenue caera.

OnTHueckuii CBETOBOI.

Xox ydeit B coOMparoIiei JImH3e.

Xox J1y4eil B pacceuBarole JIUH3eE.

XNk WD =

[Tonyuenue n300pakeHUIA ¢ ITOMOIIIBIO JTHH3.

9. [Tpunumn neiicTBust GporoanmapaTa, MUKPOCKOTA U TEJIECKOTIA.
10.Monens rinaza.

11.Paznoxxenue 6e10ro cBeTa B CIEKTP.

12.ITomyuyenue 6e0ro CBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.
JlaGopaTopHble pabOThI U OTIBITHI

1. HccnenoBanue 3aBUCHMOCTH yTJIa OTPAKEHHUS CBETOBOT'O JIyda OT yIJIa MaIeHHs.

2. N3yuyeHne xapakTepuCTHK H300paXeHHUS MpeMeTa B IUIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCUMOCTH YIJa HMPEJIOMIICHUS CBETOBOTO JIyda OT yIUIa MajeHus Ha
TPaHUIIE «BO3IYX—CTEKIION.

4. [Tonmyyenue n300pakeHUH ¢ MOMOIIBIO COOMPAIOIIEH JTHH3BI

5. Omnpenenenne GOKyCHOTO paCCTOSHUS ¥ ONTHYECKOH CHIIBI COOMPAIOIIEH JINH3HI.

6. OnbITHI O Pa3JI0KCHUIO Oenoro ceera B CIICKTD.



7. OnbITHl 1O BOCHPHUATHIO 1IBETAa NPEAMETOB MNPU HMX HAOIIOJAEHUM uepe3 ILIBETOBbIE
(GUIBTPHI.

Pa3nen 5. KBaHTOBEIE SIBIIEHUS

OmnbiTel Pesepdopaa u mutanerapHas mojens aroma. Mogjens aroma bopa. Hcnyckanue u

IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHEN4aThIe CIIEKTPHI.

PapgnoaxtuBHOCTh. Anb(da, O6era u ramma usnydeHus. CtpoeHue atomHoro sapa. Hyknonnas

MOJIeJb aTOMHOTO A1pa. Y30Toms!.

PannoaktuBHble peBpanieHus. [lepuoa nomypacnaga aTOMHBIX sA€Ep.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsilOBOrO U MAacCOBOIO YHCEI. DHEPIUs CBS3U

aToMHBIX siiep. CBs3p Maccel M sHepruu. Peakuuum cuHTe3a U aeneHust saep. McrouHuku

sHeprun Comnuna u 3831 (MC).

SAnepnas sHepreruka. JleiicTBUs paAMOAKTUBHBIX U3JIy4Y€HUH Ha KuBble opranuzMsl (MC).

JemoHcTpanuun

1. CrieKTphl U37Ty4€HUs U MOIJIOIIEHNUS.

2. CnexkTphl pa3IuyHbIX Ta30B.

3. CrnexTp BoziopoJa.

4. Hab6mronenue tpekoB B kamepe BunbcoHna.

3. PaboTa cuéTurka HOHU3UPYIOLIMX U3ITy4YEHUI.

6. Perucrparnus nzmydeHust IpupOAHBIX MUHEPAIOB U IPOTYKTOB.

JlabopatopHblie pabOTHI U OTBITHI

1. Habutoienue CriiomHbIX U JIMHEHYaThIX CIIEKTPOB U3ITyUEHHSI.

2. HccnenoBanne TpPEeKOB: HM3MEPEHHWE SHEPrUU YacTUILIBI MO TOPMO3HOMY NyTH (IO
dororpadusm).

3. N3mepenne pagnoakTHBHOTO (POHA.

[ToBTOpUTENHEHO-0000IIAIOIIHIA MOTYITH

[ToBTOpHTENHEHO-0000MAOIIMI MOAYJIb TPEAHA3HAYEH I CHUCTEMAaTH3allud W O00O0OIIeHUS
IPEMETHOTO COJIEPXKaHHS U OTIbITA AEATEIbHOCTH, TPUOOPETEHHOTO MPH U3YUEHUHU BCETO Kypca
¢u3uKy, a Taxke A MOArOTOBKM K OCHOBHOMY TOCYJApCTBEHHOMY dK3aMeHY MO (U3UKe s
00y4aromuxcsi, BHIOPABIINX ITOT yU4EOHBIN MPeIMET.

ITpu n3yueHun JAHHOTO MOAYJS PEaIU3yHOTCS U CUCTEMATU3UPYIOTCS BUJBI EATEIBHOCTH, HA
OCHOBE KOTOPBIX 00ecreunBaeTcs JOCTUKEHNE MTPEIMETHBIX U METalpeIMETHBIX IIaHUPYEMBIX
pe3yabTaToB 00ydeHusi, (popMupyeTcs eCTeCTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOEHHE HAay4YHBIX
METOJIOB HCCJIEIOBaHMs SIBJICHUM NPUPOJbl M TEXHUKU, OBJIAJECHUE YMEHHUSIMH OOBSICHSITH
¢dusnueckue SBIEHUS, NPUMEHAS IIOJyYeHHbIE 3HAHUA, pelIaTh 3aJayd, B TOM YHUCIIE
KaueCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINAIBHO NEATEIbHOCTHBIA XApAaKTEep JAHHOIO PA3Zesia peain3yercs 3a CYET TOro, 4TO
y4aliecs BBIIOJIHSAIOT 3a/1aHusl, B KOTOPBIX UM MPEAJIaraeTcs: Ha OCHOBE IOJYUYEHHBIX 3HAHUMI
pacro3HaBaTb M HAy4YHO OOBACHATH (U3MYECKHUE SBICHUS B OKpYXKAlOIIEH MNpHpOIE U
MIOBCEIHEBHOM JKHU3HY;

UCIIOJIb30BaTh HAy4YHbIE METOABl HCCIEAOBaHMS (U3MYECKUX SBICHUH, B TOM YHUCIE I
IIPOBEPKU THIIOTE3 U MOIYYECHHs] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HayuyHble OCHOBbI HauOoJjiee Ba)KHBIX JIOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, MPAKTUYECKOr0 HCIOIb30BaHMsI Pa3IMUHbIX UCTOUHUKOB YHEPIMHM Ha OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHHS BCEX U3BECTHBIX BUIOB DHEPIUU.



Kaxnas U3 TeM JaHHOTO paszena BKIIOYAET SKCIIEPUMEHTAIbHOE UCCllejoBaHHEe 0000IIa01Iero
xapakTepa. Pa3aen 3aBepiaercs NpoBeJEeHUEM JUArHOCTHUECKOW M OLEHOYHOM paboThI 3a Kypc
OCHOBHOM IIKOJIBI.
ITNIAHUPYEMBIE OBPA30OBATEJIbHBIE PE3YJIbTATDBI
7 Kyacc
W3yyenne ¢u3uku B 7 Kiacce HaNpaBlI€HO Ha JOCTHXKEHHE OOYydYaroUMMUCS
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB OCBOCHUS yUEOHOTO MpeIMeTa.
JIMYHOCTHBIE PE3VIJIbTATHI

ITaTproTHYecKOe BOCIIUTAHUE:

MIPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN (PU3MUYECKON HAYKH;
IIEHHOCTHOE OTHOILIEHHE K TOCTH)KEHUSIM POCCUHCKUX YUEHBIX (DU3HUKOB.

I'paxkiaHCKOE M yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TFOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXKICHHHM OOIECTBEHHO-3HAYUMBIX U 3TUYECKUX
po0JeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JTOCTHXKEHUHN (PU3HKHY;

OCO3HaHUE BAKHOCTH MOPAJIbHO-3THYECKHUX MIPUHIUIIOB B JEATEIBHOCTH YYEHOTO.
DCTeTHYECKOe BOCIIUTAHNUE:!

BOCIIPUSITHE S3CTETUYECKHX KauyecTB (PM3MYECKOH Hayku: €€ TapMOHMYHOTO IOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH.
[IeHHOCTH HAY4YHOTO ITO3HAHUS:

OCO3HAHME IIEHHOCTU (U3MUECKOW HAyKH KaK MOILIHOIO MHCTPYMEHTA IO3HAHHUS MHUpPA, OCHOBBI
Pa3BUTHS TEXHOJOTUM, BAJKHEUILEH COCTABIISIIOIIEN KyJIbTYpPHI;

pa3BUTHE HAY4YHOH JII0O03HATENBHOCTH, HHTEpPECA K UCCIIE0BATENBCKON JESITEIbHOCTH.
®opMupoBaHue KyJIbTypbl 30POBbSI U YMOLIMOHAIILHOTO OJIaronoyyus:

OCO3HAHME IIEHHOCTH Oe30macHoro oOpas3a *H3HM B COBPEMEHHOM TEXHOJOIMYECKOM MHUpE,
BaXHOCTHU NpaBUiI 0€30MacHOro MOBEJCHUS Ha TPAHCHOPTE, Ha JOPOrax, ¢ 3JIEKTPUYECKUM U
TEIUIOBBIM 00OPY/I0BaHUEM B JIOMAILIHUX YCJIOBUSX;

c(OPMHPOBAHHOCTh HaBBIKAa pedUIeKCHH, TMPU3HAHKE CBOEr0 NpaBa Ha OMIMOKY M TaKoro >Ke
IIpaBa y Apyroro 4ejaoBeKa.
TpynoBoe BOCIUTAHUE:

aKTUBHOE Y4YacTHE€ B PEIICHUU NMPAKTUYECKHUX 3a/ad (B paMKax CEMbH, LIKOJbI, TOpOAa, Kpas)
TEXHOJIOTUYECKOM M COLMANBbHOM HANpaBICHHOCTH, TPEOYIOIIMX B TOM uuCle U (U3UYECKUX
3HAHUII;

MHTEpEC K MIPAKTUYECKOMY H3yUEHUIO Npodeccuil, CBA3aHHBIX ¢ (PU3UKOI.
DKOJIOTHYECKOE BOCIIUTAHUE:!

OpHEHTalMs Ha MpUMEHEeHUe (PU3NYECKUX 3HAHUM JJIs peleHus 3a/1a4 B 00JacT OKpYy Karolei
Cpenbl, IUNIAHUPOBAHUS ITOCTYIIKOB M OLEHKM MX BO3MOXHBIX ITOCJICICTBHUM Ul OKpYXKarolen
Cpensl,

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel UX pelieHusl.
Ananranys 00y4Jarouierocs K M3MEHsIOINUMCS YCIOBUAM COLMAIbHON U IPUPOAHOM cpelibl:

MOTPeOHOCTh BO B3aMMOJICHCTBHM TIPU BBHITIOJIHEHUH WCCIIEIOBAHUN M TPOEKTOB (pU3MUYECKON
HaIIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHX;

MIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUUECKYIO JAESITEIBHOCTD;

NOTPeOHOCTh B ()OPMUPOBAHUN HOBBIX 3HAHUI, B TOM 4Hcie GOPMYJIHUPOBATH UIECH, MOHITHS,
TUIIOTE3bI O PU3UUECKUX OOBEKTaX U SIBICHUSIX;

0co3HaHMe Ae(PUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PHU3HKH;



TUTAHUPOBAHKUE CBOETO Pa3BUTHSI B MPUOOPETEHUN HOBBIX (PM3NUYECKUX 3HAHU;

CTpEeMJICHHE aHATN3UPOBAThH U BBISBIISITH B3AUMOCBSI3U MIPUPOJIBI, OOIIECTBA U IKOHOMUKHU, B TOM
YHClie C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;
OLIEHKA CBOMX AEUCTBUI C YYETOM BIMSIHUSA HA OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX TI100aIbHBIX
ITOCJIEICTBHM.

METAIIPEJJMETHBIE PE3VJIbTATbBI
VHuBepcalbHbIE ~ TIO3HABaTeNbHBIE  JCHCTBUS
ba3oBbie mornueckue AeMCTBHS:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKNA OOHEKTOB (SIBIICHHIA);
yCTaHABIUBATh CYIIECTBEHHBIM TMPU3HAK KIACCH(PHUKAIMU, OCHOBAHUS Ui OOOOIICHUS U
CpaBHEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M TPOTHBOpPEYMS B paccMaTpuBaeMbIX (akTaxX, NaHHBIX U
HAOIIOICHUSX, OTHOCSIIMXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBJISITH IPUYUHHO-CIIE/ICTBEHHBIEC CBSI3U MPU U3YYEHHH (U3UUYECKUX SIBJICHUHM U IMPOLIECCOB;
JIeNIaTh BBIBOJIBI C HCIIOIb30BAHUEM JIECTYKTHBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHU, BEIABUTATh
THITOTE3bI O B3aUMOCBSI3SIX (PU3UUECKUX BEITHUYHH;

CaMOCTOSATENILHO BBIOMPATh CIOCO0 perieHuss y4deOHOM (u3MYecKor 3amaun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB DPEILICHHs, BHIOOpP HanOolee MOAXOASIIErO C Y4ETOM CaMOCTOATEIHHO
BBIJICTICHHBIX KPUTEPHUECR).

basoBble nccnenoBaTenbCKue 1eUCTBUS:

MCIIONB30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII MHCTPYMEHT TIO3HAHMUS,

IPOBOIUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOKHBIA (U3NUECKUI
AKCIIEPUMEHT, HEOObIIIOE UCCIeIOBaHIE (PU3NUECKOTO SIBIICHUS;

OLICHUBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HH(POPMALMIO, TOJYUYEHHYIO B XOJIE
UCCIIEIOBAHMSI MU SKCIIEPUMEHTA;

CaMoCTOSITeN HO (OpMYIHPOBaTH OOOOIIEHUS W BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OIbITA, UCCIIEJOBAHMUSI;

IIPOrHO3UPOBATh BO3MOXKHOE JajibHEeHIee pa3BUTHE (PUINYECKHX IMPOIECCOB, a TaKkKe

BBIJIBUTATh TIPE/IIONIOKEHUST 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pabota ¢ nuadopmamnmeii:

MPUMEHSATh Pa3IMYHbIE METOJIbI, UHCTPYMEHTHI U 3alpOChl MPH MOUCKE U 0TOOpe MH(OpMAIH
WM JTaHHBIX C yYETOM MPEATIOKEHHON yaeOHOH Pr3ruecKoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH UH(POPMALIMIO PAa3TUYHBIX BUAOB U
(hopM TpeICTaBICHNUS;

CaMOCTOSITENIbHO ~ BBIOMpPATh ONTUMAalbHYIO (opMy MpeAcTaBlieHuss UHPOPMALUU MU
WUTIOCTPUPOBATH pellaeMble 3a7aud HECIIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHON rpadukoil u
WX KOMOWHAITVSIMH.

YHuBepcaabHbIC KOMMYHHKATHBHbBIE JecTBUS
Obuenue:

B X0/€ OOCYXJIeHHs y4eOHOro MaTepuaia, pe3yJbTaToB JIa0OpaTOPHBIX PabOT U MPOEKTOB
3aJjaBaTh BOMPOCHI MO CYHIECTBY OOCYKIaeMOil TeMbl U BBICKAa3bIBaTh HJIEW, HAlleIEHHbIE Ha
pellIeHre 3a7jauu 1 noiepKaHue 01aroxenareaIbHOCTH OOLICHMS,;

COTIOCTABJIATh CBOU CYXKIEHHS C CYXKICHHSMH JPYTUX YYaCTHHUKOB JIMAora, OOHapy>KHWBaTh
pa3IM4Ke U CXOJICTBO MO3ULIHIA;

BBIP@)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MTMCHBMEHHBIX TEKCTaX;



nyOJMYHO TPEJCTABIATH PE3YNbTaThl BBIMOJIHEHHOTO (PM3UYECKOTO OMbITa (PKCIIEPUMEHTA,
WCCJIETOBAHMSI, TPOCKTA).

CoBMmecTHas ACSITEIBHOCTD (COTPYAHUYECTBO):

MOHMMATh W HCIOJB30BaTh NPEUMYINECTBA KOMAHAHON W HHIWBUIYaTbHOW pabOTHl MpH
pEIIeHNH KOHKPETHON (hU3UYECKON MPOOIEMBI;

MPUHUMATH 1I€JIM COBMECTHOM J1€ATEIbHOCTH, OPTaHU30BbIBATh JACUCTBUA MO €€ JTOCTHKEHUIO:
pacmpenenartb poiH, OO0CYXKIaTh MPOLECChl M Pe3ylbTaThl COBMECTHOW paboThl; 0000IIaTh
MHEHHUS HECKOJILKHX JIIOMICH;

BBIMOJIHATH CBOKO YacTh pabOThl, JOCTUTas KadyeCTBEHHOTO pe3yjbTara 10 CBOEMY
HATPAaBICHUIO U KOOPAUHUPYS CBOU ACUCTBUA C APYTUMHU YIEHAMU KOMAaH/IbI,

OIICHMBATh Ka4eCTBO CBOETO BKJIaJla B OOIIMH TPOJYKT MO KPUTCPHUSAM, CAMOCTOSTEIHHO
c(hOpMyJIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUS. Y HUBEPCAIbHBIC PETYJISATUBHBIC AEHCTBUS
Camoopranuzanusi:

BBISBJISATH TPOOJIEMBI B KH3HCHHBIX W YYEOHBIX CHUTYaIUsAX, TPEOYIOMUX IS PEIICHUS
¢bu3nUecKux 3HaHUMH;

OPUEHTHPOBATHCS B PA3IMYHBIX MOIXOAaX MPHUHATHS PElICHUH (MHIMBHIyaIbHOE, TIPHHSITHC
pelIeHus B TpyIIe, MIPUHITHE PEIICHUH TPYIIO);

CaMOCTOSITENTLHO COCTABJIATh aJiTOPUTM pelIeHus (PU3NYECKON 3a]aui WK IJIaHa UCCIICAOBAHUS

c yuéTOM HMEIOIIUXCSI PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
npeiaraeMblie BApuaHThI petieHuit; O aenaTsh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
CamokoHTpoITb (pediexcusi):

JaBaTh aJIEKBATHYIO OLICHKY CUTYalllu U MpeJuiarath 1jiaH e€ N3MEHEHUS;

OOBSICHATH MPUYNHBI JOCTHKECHHSI (HEOCTUKEHHS) Pe3yIbTaTOB JACSITENLHOCTH, JaBaTh OLICHKY
MPUOOPETEHHOMY OIIBITY;

BHOCHTb KOPPEKTHBBI B JACSITEIHHOCTH (B TOM YHCIE B XOJ BBIMOJHEHUS (HU3HMUECKOTO
WCCJICIOBAHMSI WJIM TIPOCKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, MW3MEHUBIIMXCS CHUTYAIlH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIIMX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yjIbTaTa eI U YCIOBUSIM.

DOMOIMOHATBHBIA UHTEIUICKT:

CTaBUTH ce0sl Ha MECTO APYroro 4ejoBeKa B XOJe CIopa WM AUCKYCCHHM Ha HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

[TpunsiTue cedst u qPyTUX:

MpU3HABATh CBOE MPABO HA OIMIMOKY MPH pelIeHHH (GU3MYSCKUX 337a9 WIA B YTBEPKICHUAX HA

HAYYHBIE TEMBI U TAKOE K€ TPABO JAPYTOTO.
[MPEAMETHBIE PE3VYJIbTATHI
[IpenMeTHbIe pe3ynbTaThl Ha 0230BOM YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y
00ydJaronuxcsi yMeHHi:

UCTIONB30BaTh TOHATHUS: (DU3MUECKHE U XUMUYECKUE SIBICHUS;, HAONIOIEHUE, DKCIIEPUMEHT,
MOJIeJIb, TUTIOTE3a; CIUHUIBI (DU3UYCCKUX BEIMYWH; aTOM, MOJICKYJIA, arperaTHbIC COCTOSHHUS
BemecTBa (TBEpIOE, JKUAKOE, Ta3000pa3HOE); MEXaHHYECKOe JBI)KCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPAaeKTOpus, paBHOACWUCTBYOmAs cwi, aehopMmarms
(ympyras, maacTu4eckas), HeB€COMOCTh, COOOIIAIOIINECS COCY/IBI;

paznuuath sBieHus (AuQQy3us; TEIUVIOBOE ABIKEHHWE 4YaCTHUIl BEIIECTBA; PaBHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE JIBIKCHUE; MHEPIUS; B3aHMMOJCHCTBHE TEJ, PAaBHOBECHE TBEPJBIX
TeJ C 3aKpeIUIEHHOM OChbIO BpallleHus; repeaaya JAaBieHUs TBEPABIMU TEIaMHU, KUAKOCTAMU H



razamu; aTMoc(epHOe MaBJCHHUE, IUIABAHWE TEJN; MPEBPAICHUS MEXaHHUYECKOW JHEPTUH) IO
ONMCAaHUIO HMX XapaKTepHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOIIMX JIAHHOE
(buznyecKoe SIBICHUE;

pacno3HaBaTh MPOSBICHUE W3YYCHHBIX (DPU3NYECKUX SBICHUH B OKPY)KAIOIIEM MHpPE, B TOM
yucie (U3UYECKHE SBJICHUS B MPUPOJIE: TMPUMEPHI JBHKCHUS C PA3IMYHBIMH CKOPOCTSIMHU B
KUBOW ¥ HEXHMBOH NPHUPOJC; ACHCTBUE CHIIBI TPEHUS B MPHUPOAEC M TEXHUKE, BIIHMSIHHUC
aTMoc()epHOTO JaBJICHUS Ha JKUBOW OpPraHW3M; IUTaBaHHE PHIO; PhIYArd B TEJIC YEJIOBEKa; MPH
TOM  TIEPEBOAUTH IMPAKTHYECKYyIO 3adady B Y4eOHYyI0, BBLACIATh CYHICCTBCHHBIC
CBOMCTBa/TIPU3HAKH (PU3UUCCKHX SIBIICHHUN;

OIUCHIBATh M3YYCHHBIC CBOMCTBA Tel M (U3UUSCKHE SIBICHHS, WCIONB3Ys (U3UUCCKHE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHAS CKOPOCTH,
CHJIa yNPYTOCTH, CHJIAa TSHKECTH, BEC Tella, CHila TPEHHs, JaBieHHe (TBEPIOTrO Tena, KUIKOCTH,
rasza), BHITAJKUBAOIIAs CHJIa, MEXaHM4YecKas paboTa, MOIIHOCTb, MJIEYO CHIIbI, MOMEHT CHJIbI,
K03(D)(OHUIMEHT MOJIE3HOTO JCUCTBHS MEXaHU3MOB, KHHETHUYECKAass W TMOTCHIMATbHAS SHEPIHs);
NpU ONHCAHWU MPABWILHO TPAKTOBATh (DU3MYECKUI CMBICT HCIOJIB3yEeMBIX BEIIMYMH, HX
0003HAUCHHS W CIUHUIBI (PU3NYECKUX BEIMYHMH, HAXOIUTh (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYFO
(bU3MYECKYIO BEIUUUHY C JPYTUMH BEJIMYWHAMH, CTPOUTH TpaduKu M3y4EHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIINYWH,

XapaKTepu3oBaTh CBOMCTBa Tei, (pU3MyYecKHe SBICHHUA W NPOLECCH, HCIOJB3Ys MpaBUiia
CJIOKEeHUs CHUJI (BJIOJIb OJIHOM IpsiMoit), 3akoH ['yka, 3axoH Ilackains, 3akoH Apxumena, MpaBuiio
paBHOBecHs pbruara (0J10Ka), «30JI0TO€ IPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOH
SHEpPIUW; TPH OJTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3allMChIBATh €T0
MaTE€MaTH4YECKOE BBIPAXKECHHUE;

OOBSICHATh (PU3UUECKUE SIBJICHUS, MPOLECCHl U CBOWMCTBA TEJI, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYallMi NTPAKTUKO-OPUEHTUPOBAHHOIO XapaKTePa: BBIABIATH IPUUYUHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTHh OOBsACHEHHE M3 |—2 JIOrMYECKHUX IIAroB ¢ OHNOpol Ha 1—2 W3y4YeHHBIX CBOICTBa
¢bu3nueckux sSBICHUH, PU3NUIECKUX 3aKOHA M 3aKOHOMEPHOCTH;

pematb pacy€THble 3aAaud B 1—2 neicTBUS, UCHOIb3Ys 3aKOHBI U (OPMYJIbI, CBSA3bIBAIOIINE
¢u3nyecKkue BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJOBHS 3aJaud 3alUChIBATh KPAaTKOE YCJIOBHE,
MOJCTABIATh (PU3NUECKUE BEIUYMHBI B (POPMYJIbl U IPOBOJUTH Pacu€Thl, HAXOJUTH CIIPABOYHBIE
JaHHBIe, HEOOXOAWMBIC [UIA pEIIeHHUs 3a7ad, OLEHHBATh PEATUCTHUYHOCTh MOTYYECHHOU
(U3HYECKON BEIIMINHBL;

paciio3HaBaThb HpO6JICMBI, KOTOPBIC MOXHO PCIIWUTHL HPH IMOMOIIU (I)I/ISI/I‘IGCKI/IX METOJO0B, B
OIMMMCAHUHN HCCICAOBAHHA BBIACIIATHL IMPOBEPACMOC IMPCAIIOJIOKCHUC (FI/IHOTCSy), pasinyaTtb U
HHTCPIIPETUPOBATDH l'IOJ'Iy‘leHHHﬁ pe3yJibTaT, HAXOAUTH OIINOKU B X0A€ OIIbiTa, ACJIATh BBIBOJbI
I10 €ro pe3yJjibTaraM,

MPOBOAMTH OMBITHl MO HAOMIOAEHUIO (PU3UYECKUX SIBICHUNH WM (DU3MYECKUX CBOMCTB TeII:
(dbopMyIUpoBaTh MpPOBEpsiEMbIe MPEINOI0KEHUS, COOMpaTh YCTAaHOBKY U3 MPEIIONKEHHOTO
000pyIOBaHUSI, 3aIMCHIBATE XOJI OTBITAa M (POPMYIIMPOBATH BBHIBOJIBL;

BBITIOJIHSTh TPSIMBIE HM3MEPEHUS PACCTOSIHUS, BPEMEHM, MacChl Teja, O0BbEMa, CHIIBI H
TEeMITepaTypbl C MCIOJIb30BAHMEM aHAJIOTOBBIX M IIU(POBBIX MPUOOPOB; 3aMUCHIBATh MOKA3aHUS
MPpUOOPOB C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIWYMHBI OT JAPYrod ¢
WCIIOJIb30BAaHUEM TMPSMBIX U3MEPEHUN (3aBUCHMOCTH IyTH PABHOMEPHO JIBHIKYIIETOCS Tela OT
BpeMeHI/I JABMDKCHUS TCiIa, CHIIbIL TpeHI/Iﬂ CKOJIBXKCHUSA OT BE€Ca TEjla, KadeCTBa 06pa60TKI/I
HOBerHOCTeﬁ TSI U HEC3AaBUCUMOCTH CHJIIbI TpeHI/IH OT Iuiomaan COHpI/IKOCHOBeHI/ISI TECJI, CHJIIbI



YOPYTOCTH OT YAJWHEHHs MPY>KUHBI, BBITAIKUBAIONIEH CHIIBI OT 00BEMa MOrpyKEHHOM YacTu
Tela U OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Tejia, OT TIIyOWHBI, Ha
KOTOPYIO TIOTPY’KEHO TEJIO; yCIOBUW TUTABAHUS TEJN, YCIOBUW PABHOBECHUS pblyara u OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOTO HCCIEIOBaHUS, COOMpPATh YCTAaHOBKY U BBIMOIHSTH
U3MEpeHUus, CJlenys MpeUIOKEHHOMY IUIaHy, (UKCHUpOBATh pe3yJibTaThl MOJYYCHHOU
3aBUCUMOCTHU (1)I/ISI/I‘~IGCKI/IX BCJIMYMH B BHUAC MPCATIOKCHHBIX Ta6J'II/IH u Fpa(l)I/IKOB, J€J1aTh
BBIBOJIBI 110 pPE3yJIbTaTaM UCCIEAOBAHUS;

IPOBONTH KOCBEHHbIC M3MEPEHUs] (U3NUSCKUX BEIWYMH (TUIOTHOCTH BELIECTBA KHUIKOCTH H
TBEPAOTrO TeNa, CWJIa TPEHHS CKOJBKCHWS; [aBICHHE BO3/yXa; BBITAJKHBAIOUIAs CHJIA,
JefCcTBYIONIAs HAa MOTPYKEHHOE B KUAKOCTDH T€JI0; KOA()(PUIMEHT MOJIE3HOTO AEHCTBUSI MPOCTHIX
MEXaHHU3MOB), CIEIysl NPEUIOKEHHOW HHCTPYKIMH: IPU BBIIOJIHEHHH HW3MEPEHHH CcoOMpaTh
OKCIICPUMCHTAJIbHYIO0 YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOM BCIINYUHBI,
coOiroaaTh npaBuiia TEXHUKHU 0€3011acCHOCTU IpU paboTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM;

yKa3bIBaTh HPUHIMIBI JEHCTBHA MPUOOPOB M TEXHHUUECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIIUECS] COCYIbl, OapOMETp, phluar, MOJBM)KHBIA U HETOABIKHBINA OJIOK,
HaKJIOHHAsI TUTIOCKOCTB;

XapaKTepU30BaTh MPUHIMIBI JCHCTBUS M3YYEHHBIX NMPUOOPOB M TEXHHYECKUX YCTPOUCTB C
omopol Ha uX onucaHus (B TOM YHCJE: MOJIIMIHUKYA, YCTPOHUCTBO BOAOIPOBOJA,
THPABINYECKUH TIPEcC, MAHOMETP, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp), HCHOIb3YS
3HAHUSI O CBOMCTBaX (PU3MYECKHX SABICHUA M HeOoOXoAuMble (U3UUYECKHUE 3aKOHBI, U
3aKOHOMEPHOCTH;

MPUBOJIUTH NMPUMEPHI / HAXOAUTh MH(OPMALIMIO O MPUMEpPax MPAKTHUYECKOI'O HCIOJIb30BaHUS
¢bu3nuecKkrux 3HaHUH B MMOBCEIHEBHOM JKU3HU IS oOecrieueHus: 6€30MacHOCTH IpU OOpaIleHuH ¢
npubopaMu ¥ TEXHUYECKHMMH YCTPOHCTBAMH, COXPAHEHHUS 370POBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpeie;

OCYIIECTBISTH OTOOP MCTOYHUKOB HH(OpPMAINH B ceTH VIHTEpHET B COOTBETCTBHHU C 3aJJaHHBIM

MMOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCS 3HAHUKW M IMYyTEM CpaBHEHUS Pa3IMYHBIX
HWCTOYHHMKOB BBIJICTATH MH(POPMAIIMIO, KOTOpas SIBISCTCS MPOTHBOPEUYMBOW WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIB30BaTh TIPH BBITIOJIHEHWH YYE€OHBIX 3aJlaHW  HAay4YHO-TIOMYJSAPHYIO JIMTEPATypy
(U3MYECKOTO COACpKAHMS, CIPABOYHBIE MaTepHalibl, pecypchl ceTu VIHTepHeT; BIaaeTh
npuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUS WHQPOPMAIMH W3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MMUCHhMEHHBIE M YCTHBIE COOOINCHHS HA OCHOBE 2—3
HUCTOYHUKOB WH(POPMAITUU (HU3NIECKOTO COICPKAHUS, B TOM YHCJIE MyOJIMIHO JeJIaTh KPaTKUE
COOOIIEeHUsT O pe3ylbTaTaX MPOEKTOB WM YYE€OHBIX HCCIENOBaHHUI; MpPU 3TOM TPaMOTHO
WCIOJIb30BaTh M3YUYCHHBIN MOHATHIHBIN anmapar Kypca (pU3uKd, COMPOBOXKIATH BHICTYIUICHUE
Mpe3eHTalHEeH;

MIPY BBITIOJTHEHUH YYEOHBIX TMPOEKTOB U UCCIIEIOBAHUI paclpeaensiTh 005S3aHHOCTU B TPYIIE B
COOTBETCTBUU C IIOCTaBJICHHBIMH 3aJayaMM, CJICIWTHh 34 BBINOJHEHUEM IIJIaHa JeHCTBUH,
aZIcKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIAJ B JICATCIBHOCTh TPYIIIbI; BBICTPAUBATh
KOMMYHUKATUBHOE B3aHMO/JICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIKX.

IINTIAHUPYEMBIE OBPA30BATEJIBHBIE PE3VJIBTATHI
8 Kiacc
W3ydyenne ¢usznku B 8 Kiacce HAMPABICHO HAa JOCTIKEHHE OOYYaIOIIMMUCS IJTUYHOCTHBIX,
MeTaIpeIMETHBIX U TIPEIMETHBIX Pe3yJbTaTOB OCBOCHHS YU4EOHOTO TpeIMeTa.



JINMYHOCTHBIE PE3VJIbTATHI
[TarpuoTnyeckoe BOCIUTaHUE:

MPOSIBIIEHUE HWHTEpeca K UCTOPHH M COBPEMEHHOMY COCTOSHUIO POCCHICKON (u3mueckoi
Hayku; UJ IEHHOCTHOE OTHOIICHHUE K TOCTHKEHUSIM POCCHICKIX YUEHBIX (DU3UKOB.
['paxkiaHCKOE M TyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

TOTOBHOCTh K QKTUBHOMY Y4YacTHIO B OOCYKIEHHH OOIIECTBEHHO-3HAYUMBIX M 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKCHUN (DU3HKHY;

OCO3HaHUE BAXKHOCTH MOPAJIbHO-3TUYECKHUX MMPUHIHUIIOB B J€ATEIBHOCTH YYEHOTO.
DCTETUYECKOE BOCIIUTAHUE:

BOCTIPUSATHE 3CTETHYECKHX KA4eCTB (U3MYECKOW HAyKH: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH.

[{eHHOCTH HAyYHOT'O MMO3HAHUS:

OCO3HaHUWE [IEHHOCTH (PU3NICCKON HAYKH KaK MOIHOTO MHCTPYMEHTA IMO3HAHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUH, BAXKHEHIIIEH COCTABIISIIOLICH KYJIbTYPHI;

pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, HHTEPECa K UCCIIEI0BATENbCKON NEATEIbHOCTH.
dopmHUpoBaHUE KYJIBTYPHI 310POBbS U IMOLMOHAIBLHOTO OJaromnoxyyus:

OCO3HAHME LEHHOCTH 0e30MmacHoro o0pas3a >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BXHOCTH TIPaBHJI OE30MACHOTO TOBEISHHUS HA TPAHCIOpPTE, Ha JOPOTaxX, C AIEKTPUUYCCKUM H
TEIUIOBBIM 00OPYI0BaHUEM B IOMAIIIHUX YCIOBUSX;

c(hOpMUPOBAHHOCTh HaBBIKa peIeKCHU, MpU3HAHUE CBOETO IMpaBa Ha OIMMOKY W TaKOTO XKe
rpaBa y Ipyroro 4ejioBeka.

TpynoBoe BocIUTaHUE:

aKTUBHOE Y4yacTHE B PEIICHUU MPAKTUYECKHUX 3a/ad (B paMKax CeMbH, IIKOJbI, TOpOAa, Kpas)
TEXHOJOTHYECKOH W COIMATBHOW HAIPABJICHHOCTH, TPEOYIONIMX B TOM 4YHCIE U (DU3HUECKUX
3HAHUI;

MHTEpeC K MPAKTUUECKOMY M3YUYEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL.
DKOJIOTHYECKOE BOCIIUTAHUE:

OpHUEHTAIUS HAa PUMEHEHHE (PU3NICCKUX 3HAHUM JIJIS pEeUIeHHs 3a7a4 B 00JIACTH OKpYKaroIIen
cpenbl, IJIAHUPOBAHUS IMOCTYNKOB M OLEHKH MX BO3MOXHBIX IOCIIEICTBUM ISl OKpYXKarolen
Cpenbl;

OCO3HaHHKE TI00aTBHOrO XapaKTepa YKOJOTUIECKUX MPOo0JIeM U IMyTel UX pemieHusl.
Ananranys 00y4aromerocsi K U3MEHSIOIMMCS YCIIOBUSIM COITUAIbHON U IPUPOTHOM CPEIbI:

MOTPEOHOCTh BO B3aMMOJICUCTBUU TPHU BBIIOJHEHUU HCCIIEIOBAaHUN U MPOEKTOB (HHU3MUECKOI

HaIPaBJIECHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHUX;
MOBBIIICHUE YPOBHS CBOEH KOMITETEHTHOCTH Y€pe3 MPAKTUUECKYIO JACSITEIIbHOCTD;

MOTPEOHOCTh B ()OPMUPOBAHUY HOBBIX 3HAHUH, B TOM uHcle GOPMYyIUPOBATH UICH, MOHSITHS,
THIOTE3bI 0 QPU3NUYECKUX OOBEKTAX U SIBJICHUSX;

OCO3HaHUE Ae(PUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00acTu HU3UKH;
TUTAHUPOBAHKUE CBOETO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PM3UYECKUX 3HAHU;

CTpEMJICHHE aHAIM3UPOBATh U BBHISBJISATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCIIE C UCTIOIh30BaHHEM (PU3NIECKIX 3HAHUM;

OLIEHKA CBOMX JICHCTBHI C y4€TOM BIUSHHS HA OKPYXKAIOUIYIO CPEIy, BO3MOMXKHBIX INI00ATBHBIX

OCJIEJICTBUH.
METAIIPEIMETHBIE PE3VJIbTATHI



VYHuBepcangbHble  TMO3HABATENIbHBIC  JICHCTBUS
ba3oBrie mornueckue JeiCTBUS:
BBISIBIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SIBJICHHH);

yCTaHABIMBATh CYIIECTBEHHBI TMPU3HAK KiIacCU(PHUKAIMK, OCHOBaHHUS g 000O0IIEeHUs WU
CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYMsI B paccMaTpuBaeMbIX (akTax, IaHHBIX U
HAOIIOICHUSX, OTHOCSTIMXCS K (DU3HMUECKUM SIBIICHUSIM;

BBISIBJIATh MPUYUHHO-CIICJICTBEHHBIE CBS3U MPHU M3YyYCHUH (PU3NUYECKHUX SBJICHUMA U MPOIIECCOB;
JIeaTh BBIBOJBI C UCIIOIb30BAHUEM JENYKTUBHBIX U UHIYKTUBHBIX YMO3aKJIIOU€HUM, BBIIBUTATh
THIOTE3bI O B3AUMOCBSI3SIX (PU3HMUECKUX BEIINIHH,

CaMOCTOSITETIFHO BBIOMpaATh CMoco0 pemnieHus ydeOHOW (u3nueckoil 3amaun (CpaBHEHHE
HECKOJIbKMX BapUaHTOB DEIICHUS, BHIOOpP HanOoJiee MOAXOMASIIETO C YIETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPUEB).
bazoBkle nccieaoBaTeIbLCKUE ACHCTBUS:

HCIIOJB30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUIT MHCTPYMEHT MMO3HAHUSI;

MPOBOJIUTH TI0 CAMOCTOSITEILHO COCTaBJICEHHOMY IUIAHY OIIBIT, HECIOXHBIM (DU3NIECKUid
AKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SBJICHHUS,;

OIICHWBATh Ha NPHUMEHUMOCTh M JOCTOBEPHOCTh HH(OPMAINIO, TOTYYCHHYIO B XOJe
WCCTICIOBAHUS WIH SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYITUPOBATH OOOOIICHHSI W BBIBOJABI IO pe3yibTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, OIIBbITA, UCCIICIOBAHMS;



]
IIPOTHO3MPOBATh BO3MOXKHOE JajibHEiIIee pa3BUTHE (PU3MUECKUX TIPOLECCOB, a TaKXKe BBIIBUIaTbh
MIPEIIOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHSAX M KOHTEKCTaX.
Pabota ¢ nuadopmanmeii:

IOPUMEHSTh pa3lIUYHbIe METOJbl, HHCTPYMEHTBI M 3alpoChl MIPU MOUCKE W OTOOpe MHPOpMALUU WIN
JAHHBIX C YUYETOM IpeaoKeHHON yueOHoM (pu3nueckoi 3a1auu;

aHAJM3UPOBaTh, CUCTEMAaTU3UPOBaTh M MHTEPIPETUPOBATh MH(DOPMAILUIO PA3IUYHBIX BUAOB U (HopM
MIPEICTaBIICHNUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMY MNpeAcTaBiIeHUs MHGOpPMALMU U WILUIIOCTPUPOBATH
pelaeMple 3a/1a41 HECTIOKHBIMU CXEMaMH, IarpaMMaMu, HHOW IpaduKoi U MX KOMOMHALIUSMH.
YHuBepcalbHbIe KOMMYHHKATUBHBIC JeiicTBust OOmeHue:

B Xoze oOcCyxaeHus yuyeOHOro MaTepuasna, pe3yJbTaToB JIAOOPATOPHBIX pabOT M MPOEKTOB 3aJaBaTb
BOIIPOCHI TI0 CYIIECTBY OOCY>KIaeMOi TeMBbI M BBICKA3bIBaTh HJCH, HAlleJIEHHBbIC HA PEUICHUE 3aJaud U
nojiep)kaHue OnaroxenaTeaIbHOCTH OOLEHHUS;

COIOCTABJIATH CBOM CYXJIEHUS C CYKACHUSMH APYTrUX YYaCTHUKOB JUAJIOra, OOHApYKUBATh Pa3uuue U
CXOJICTBO MO3UIMH; BBIpa)KaThb CBOIO TOYKY 3pEHHMs B YCTHBIX W IUCbMEHHBIX TEKCTax; IyOIMYHO
NPEJCTaBIATh PE3yJbTaThl BBIIOJIHEHHOIO (DU3UYECKOIO OIbITa (IKCIIEPUMEHTa, HCCIEI0BaHMS,
MIPOEKTA).

CoBMecTHas 1eATeNbHOCTh (COTPYIHUUYECTBO):

NOHUMATh W HCIOJIb30BaTh NMPEUMYIIECTBA KOMAHJHOM M HHIMBUAYAIBHOW pabOThl MPH peLICHUU
KOHKPETHON (hr3u9ecKoit mpoOIeMBl;

IPUHUMATh 1€ COBMECTHOM JEATeNbHOCTH, OpPraHU30BBIBATh ACUCTBUS MO €€ JIOCTHXKEHUIO:
pacrpeneNnaTs poiH, OOCYXIaTh IMPOLECCHl W PE3ylbTaThl COBMECTHOW paboThl; 0000mIaTh MHEHHS
HECKOJILKHX JTIOJIEH;

BBINOJIHATh CBOK 4acTb PabOTHI, JOCTHrash KauyeCTBEHHOIO pe3yJibTaTa IO CBOEMY HAIIPABICHHUIO U
KOOPJAWHUPYSI CBOM JICHCTBHUS C IPYTHMMHU YWICHAMU KOMAaH/IbI;

OLICHMBAaTh KayeCTBO CBOEro BKJIaAa B OOMMH MNPOAYKT MO KPUTEPHSIM, CaMOCTOSITEIbHO
cOpMyIMPOBaHHBIM YYaCTHUKAMH B3aHMMOJACUCTBHUS. YHHUBEpPCAJIbHBIE DETYJISTUBHBIC ICHCTBUS
Camoopranuzarusi:

BBISIBJIAT TPOOJIEMbI B JKU3HEHHBIX M yUEOHBIX CHUTyalMsAX, TPeOYIOIUX Ui peleHus (pu3nyeckux
3HAHUI;

OPHEHTUPOBATHCA B PA3IMYHBIX MMOAX0JaX MPUHATHS pelleHui (MHANBUIYalIbHOE, IPUHATHE PELICHUS B
rpyInIe, IPUHATHE PEIIeHUH rpynmoil);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pELIeHHs (PU3NYECKOM 3aJayd WM IJIaHa HCCIENIO0BaHMA C
yu€TOM MMEIOLIUXCS PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpOBaTh Ipe/ularaeMble
BapHaHTHI penieHnit; O nenats BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.

CaMOKOHTpOIIb (peduiekcusi):
JlaBaTh aJCKBaTHYIO OLICHKY CUTYyallUd U MpeasaraTh MjiaH e€ U3MEHEHMUs,;

OOBSICHATh TIPUYMHBI JIOCTIDKEHHS (HEJIOCTHKCHHUSI) PE3YJIbTAaTOB JCATENBHOCTH, JaBaTh OICHKY
MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBBI B AEATEIHHOCTH (B TOM YHCJE B XOJ BBIMOJHEHUS (HPU3UYECKOTO HCCIICIOBAHUS
WIA TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENLCTB, N3MEHUBIINXCS CUTYAIlMid, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBHSM.

OMOIIMOHAJILHEIN HHTEIUIEKT:



o

CTaBUTH Ce0s1 HA MECTO APYroro 4ejaoBeKa B XOJ€ CHOpa WIM JUCKYCCUHM Ha HAY4HYIO TEMY, IOHUMAaTb
MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro0.
[Ipunsarue ceds u qpyrux:
IIPU3HABaTh CBOE MPABO Ha OIIMOKY MPH pPelIeHnU (PU3MYECKUX 3aJad UM B yTBEP)KICHUAX HA HAy4HBIC
TEMBI U TaKO€ K€ IIPABO APYTOTO.

I[MPEJMETHBIE PE3VJIbTATBI

[IpenMeTHbIEe pe3ysbTaThl HA 0A30BOM YpOBHE JOJIKHBI OTpaXxaTb COPMUPOBAHHOCTD Yy OOyUaAIOIIUXCS
YMCHMM:

UCIONB30BaTh IOHATUA: Macca W pa3sMepbl MOJEKYJ, TEIUIOBOE JBHKCHHE AaTOMOB M MOJIEKYII,
arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUINUECKHE U aMOP(HbIE Tella, HACHIIEHHBIN 1 HEHACBIIIEHHbIH
nap, BJIaXKHOCTB BO3JyXa; TEMIIEPAaTypa, BHYTPEHHsS JHEPIHsA, TEIJIOBOM [BUIATElb; 3JIEMEHTAPHBIN
DIIEKTPUYECKUM 3apsll, SIEKTPUUECKOE T0JI€E, IPOBOJAHUKU U JUIICKTPUKH, TIOCTOSHHBIN 2JEKTPUUECKUN
TOK, MATHUTHOE IIOJIE;

pasnuuath sBJeHHUS (TEIUIOBOE pacUIMpeHue/cxkarue, Telionepeaaya, TeIIOBOE paBHOBECHE,
CMa4yMBaHUE, KallWJUIIPHBIC SBJICHHs, WCIApEHUE, KOHACHCALUs, IUIABJICHHE, KPUCTAJUIM3aLUs
(oTBepaeBaHuE), KUIIEHHE, TeIulonepeaada (TemIonpoBOIHOCTb, KOHBEKIINS, N3ITyUEHHUE); IICKTPU3ALIHS
TeJl, B3aUMOJEHCTBUE 3apsAI0B, ACHUCTBUS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOIECHCTBUE
MarHuTOB, JCHCTBME MArHUTHOTO MOJS Ha MPOBOAHUK C TOKOM, 3JIEGKTPOMArHUTHash WHIYKLHS) IO
OMHCAHUIO UX XapaKTEePHBIX CBOMCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOUIMX JaHHOE (PHU3UUecKoe
SIBJICHUE;
pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3WYECKUX SBICHUW B OKPYXKAIOIIEM MHUpPE, B TOM YHCIIEC
¢dbuznyeckue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHHE M KalWUIAPHBIC SBICHUS B MPUPOJE,
KPHUCTAJUTBI B IPHPOJIE, M3nydeHue CoJHIa, 3aMep3aHne BOJ0EMOB, MOPCKHE OpH3bl, 00pa3oBaHHUE POCHI,
TyMaHa, WHEs, CHera;, J3JEKTpUYECKUE SIBJICHHMS B aTrMocdepe, 3JIEKTPUUECTBO >KUBBIX OPraHHU3MOB;
MarHuTHOE TOJe 3eMiH, Apeid Momro CoB, pojdb MAarHUTHOTO TOJS JAJS KH3HU Ha 3emiie, MOJIIpHOe
CUSHHE, TPH O5TOM TIEPEBOAWTH TPAKTUYCCKYIO 3aJady B Y4YeOHYIO, BBIICTSATh CYIISCTBEHHBIC
CBOMCTBA/MpU3HAKH (PU3NUECKUX SBIICHHUIA;

OTHCHIBATh M3YUYEHHBIE CBOWCTBA Tel W (PU3UUYECKHE SIBICHUS, UCIOJIB3Yysl (DU3NYECKUe BETUYMHBI
(Temmeparypa, BHYTPEHHSSI DSHEPIUs, KOJMYECTBO TEIUIOTHI, YJelbHas TEIJIOEMKOCTh BEIIECTBA,
yAenbHas TEIJIOTa IUIABJICHUS, YJENbHas TEIUIOTa MapooOpa3oBaHMs, yJAElbHAs TEIJIOTa CTrOPaHHS
TOILIMBA, KOX(PPHUIMEHT TOJIE3HOTO JECHCTBHS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS BIAXXHOCTH BO3IyXa,
JJIEKTPUYECKUN 3apsif], CUJIA TOKA, dJIEKTPUUECKOE HAIPSKEHUE, CONPOTUBIIEHUE ITPOBOAHUKA, YAEIBHOE
COMPOTHBIICHUE BEIIECTBA, padOTa W MOIIHOCTH AJIEKTPUUYECKOTO TOKA); MPU OMHCAHUU MPABUIHHO
TPaKTOBaTh (DU3MUECKUN CMBICT HCIONb3YyEMbIX BEIUYMH, OOO3HAUEHUS U EIUHUIBI (HU3MUECKUX
BEJTMYMH, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIINE JaHHYIO (PHU3UYECKYIO0 BEIHMUUHY C IPYTMMH BETHYMHAMH,
CTPOUTH TPAPUKU U3YUEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYNH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3NYECKHUE SBICHHS M MPOLECCHI, HUCIOB3Ysl OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOEHHUS BEIIeCTBA, NPHUHLMUII CYNEPHO3UIMHU T1oyeld (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsia, 3akoH Oma ais yyacTka 1enu, 3akoH JDxoyns -
Jlenma, 3ak0H COXpaHEHMsI PHEPTHH; IIPU 3TOM J1aBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alHChIBATh
€ro MaTeMaTU4YeCKOe BbIPAXKEHHUE;

OOBSACHATH (PHU3MUECKUE MPOLIECCHl U CBOICTBA TeJl, B TOM YHCIIE€ U B KOHTEKCTE CUTyalUll MPaKTHKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBISABIATH IPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00bACHEHHE U3 1 - 2
JIOTHYECKUX I1aroB C OMopoii Ha 1 - 2 W3y4eHHBIX CBOMCTBA (PM3UUECKUX SIBICHUH, (PU3MUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH; pemiath pacy€THbIe 3a1auu B 2 - 3 AEWCTBUSA, UCIONIb3Ys 3aKOHBI U (OPMYIIBI,
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CBs3bIBatolMe (U3NYECKUE BEJIMYMHBI: HA OCHOBE aHajin3a YyCIOBHUS 3a7aud 3aluChIBaTh KpaTKoe
YCIOBHUE, BBIABIIATL HCAOCTATOK MOJAHHBIX JJId PCHICHUA 3aJadu, BBI6I/IpaTI> 3aKOHbBI " (bOpMy.TII)I,
HeoOXouMble 1Jis e€ pelleHus, MPOBOAUTh PacuéThl U CPaBHUBATDH IMOJIyUEHHOE 3HaueHUEe (U3NYECKOM
BCJINYHMHBI C U3BCCTHBIMU JaHHBIMU,
paciio3HaBaTb HpO6J’IGMI)I, KOTOPBIC MOXHO PCIIWTH IIPU IMOMOIIH (1)I/I3I/I'~I€CKI/IX MCTOOOB; HCIIOJIb3Yys
OMMCAHUE UCCIIEIOBAHUS, BBIICIATh MPOBEPSEMOE MPEANOI0KEHNUE, OLEHUBATh MPABUIBHOCTD MOPSIKA
MMPOBCACHUA UCCIICA0OBaHNUs, ACJIaTh BBIBOIBI,
IIPOBOAMTD OMBITHI IO HAOJIIOAEHUIO (PU3UUECKUX SIBICHUN WM (PU3MYECKUX CBOWCTB Tel(KalluUIIpHbIE
SBJIGHUSI, 3aBUCHMOCTb JIaBJICHHsI BO3AyXa OT ero o0bEéMa, TemIepaTyphl; CKOPOCTH Ipolecca
OCTBIBaHUS/HATPEBAHUS TPU M3ITyYCHUH OT I[BETA M3JTy4aIOIICH/TIOTIIONIAIONIEH MOBEPXHOCTH; CKOPOCTh
HUCMAapCHHd BOABLI OT TEMICPATYypbl XUIAKOCTH U IIJIOIIAAU eé IIOBCPXHOCTHU, OJICKTpHU3alUsA TCII U
B3aUMOJICHCTBUE SJIEKTPUUYECKUX 3apSA0B; B3aUMOJCHCTBHE IOCTOSHHBIX MArHUTOB, BU3yalU3alUs
MAaTrHUTHBIX IIOJI€EHl HOCTOSIHHBIX MAarHuToOB,; I[CﬁCTBHSI MArdiuMTHOIO IOJid Ha MNPOBOAHHUK C TOKOM,
CBOMCTBA DJEKTPOMArHWTa, CBOMCTBA JJIEKTPOJABHUIraTelii TMOCTOSIHHOTO TOKa): (hOpMyIHpOBaTh
MIpoBepsieMbIe MPENIONI0KEHUs, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYI0BAHUS; OMTUCHIBATH X0/
ombITa U (HOPMYIHPOBATH BHIBOIBL;

BBIMIOJHATh TMPSMbIE H3MEPEHUS TEMIIEpPaTypbl, OTHOCUTEIHHOW BIAXHOCTH BO3JyXa, CHUJIbl TOKa,

HAIMpsKCHUA C UCITOJIb30BAHUCM aHAJIOTOBBIX HpI/I60pOB 1 JaTYUKOB (bI/IBI/ILIeCKI/IX BCJIMYHMH, CPABHUBATH
pe3yabTaThl U3MEPEHHH C YUETOM 3aJaHHOM a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3NYECKOH BETUYMHBI OT JPYTOM C HCIOJIb30BaHUEM
MPpAMBIX I/I3MepeHI/II71 (3aBI/ICI/IMOCTI> COMMPOTHUBJICHUSA MPOBOAHUKA OT €ro MJIMHBI, INIOMAAN MOIICPECYHOIO
CEUeHHUS U yAETHHOTO COMPOTHBIICHHUS BEIIECTBA MPOBOJHUKA; CHIIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK,
OT HamNpsDKEHWs] Ha MPOBOJHUKE; HCCIEAOBAHUE IMOCIEI0BATEIBHOTO U MApPaUICIbHOIO COEIUHEHUMN
MIPOBOJAHMKOB): IUIAHUPOBATh HCCIEI0OBaHUE, COOMpaTh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIELys
MPeJIOKEHHOMY TIaHy, (UKCUpPOBATh pE3yJIbTAaThl IOJYYEHHOH 3aBUCUMOCTH B BHUAE TaOIUIl U
Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHMA,

NPOBOJUTh KOCBEHHBIE M3MEpeHHs (PHU3MUECKUX BeIMYUH (yAelbHas TEIIOEMKOCTh BEIIEeCTBa,
COIIPOTHBIICHHE MPOBOJHHMKA, pabOTa W MOIIHOCTh IJIEKTPHUECKOTO TOKA): IJIAHWPOBATh HW3MEPEHUS,
coOMpaTh 3KCIIEPUMEHTAIIBHYIO YCTaHOBKY, CI€Iys MPEAI0KEHHON UHCTPYKIMH, U BBIYUCIATh 3HAaUCHUE
BEJIMYMHBI,

co0Jr01aTh MpaBUiIa TEXHUKU 0€30IaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;
XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOH Ha UX
onucaHus (B TOM YHCIE: CHCTEMa OTOIUIEHHUS JIOMOB, TMTPOMETp, MapoBas TypOuHa, aMmepMmerp,
BOJIBTMETP, CUYETUMK DJIEKTPUUYECKON 3HEPIHH, 3IIEKTPOOCBETUTENBHBIE NPUOOPHI, HArpeBaTEIIbHbBIE
ANIEKTPONPUOOPH! (MIPUMEPHI), SIEKTPUUECKHUE TNPEAOXPAHUTENN; 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MIOCTOSIHHOTO TOKA), MCIIOJIb3Ysl 3HAHHS O CBOMCTBAX (PM3MUECKUX SIBICHUI U HEOOXOIuMbIe (hU3NYEecKHe
3aKOHOMEPHOCTH;

pacro3HaBaTh NpPOCTbIE TEXHHUUYECKHUE YCTPOWCTBA M M3MEpHUTEIbHbIE MNPHOOPHI IO CXeMaM |
CXEMaTUYHbIM PUCYHKaM (PKUIKOCTHBI TEPMOMETp, TEPMOC, IMCUXPOMETpP, TMIPOMETP, ABUTATENb
BHYTPEHHEIO CrOpaHHs, DSJEKTPOCKOI, PEOCTaT); COCTAaBJSATh CXEMbl DSJEKTPHUUECKUX Leneid ¢
MOCJEIOBATEIbHBIM W TapaJljIebHBIM COEAMHEHHEM JJIEMEHTOB, pa3jinyasl YCIOBHBIE 0003HAUYEHUS
JJIEMEHTOB JIEKTPUYECKUX LIEIEH;

IPUBOAUTH NMPUMEPHI/HAXOIUTh UH(POPMALIMIO O IPUMEPAX MPAKTUYECKOI0 MCIOIb30BaHUS (PU3NUECKUX
3HAHUM B IOBCEIHEBHOM J>KM3HU M oOecredeHus: Oe30MacHOCTH IMpH OOpallleHHH ¢ MpudopaMu |



o
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHUS 37J0OPOBBS M COOTIOCHHSI HOPM SKOJIOTMYECKOTO MOBEICHUS
B OKpY’KaroUIel cpene;

OCYIIECTBIATh MOUCK HHGOpManuu (QU3NUYECKOro colep:kaHus B cetu VHTepHeT, Ha OCHOBE
UMEIOLINXCA 3HAHUM W MYyTEM CpPaBHEHUS [OMOJIHHUTEIbHBIX HCTOYHHKOB BBIIEIATH HH(POPMAIHIO,
KOTOpasi SBJSETCS IPOTUBOPEUMBOI HIIM MOKET ObITh HEJJOCTOBEPHOI;

UCTIOJIb30BaTh TPH BBHIMOJHEHUH Y4YEOHBIX 3a/laHUi HAYYHO-TIONMYJSIPHYIO JIUTEPATypy (U3NYECKOTO
coJiepKaHusl, CIIpaBOYHbIE MaTepuabl, pecypchbl cetu HTepHeT; BiIaieTh NpuéMaMi KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHPOPMAIIUHN U3 OJHOW 3HAKOBOW CUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M KpaTKHe YCTHbIE cOOOIIeHHs, 0000mas uHbopManuoo u3
HECKOJIbKMX UCTOYHHKOB (PU3UYECKOTO COJIEPKaHHUs, B TOM YUCIE MyOIHMYHO MPEACTaBIATh PE3yIbTaThl
IIPOEKTHOM WJIM HCCIEAOBATEIBCKOM NEATENBHOCTH; IIPM 3TOM TI'PAMOTHO HCIIOIb30BATh W3YYEHHBIN
MMOHATUHHBIN anmapart Kypca (GU3uKH, COIPOBOXKIATh BBICTYIIJICHHE TTPE3CHTAIIUCH;
[P BBIOJIHEHUU Y4E€OHBIX IPOEKTOB M MCCIEA0BAaHUM (PU3MUECKUX IPOLIECCOB PACIPEAEATh
00513aHHOCTH B TPYIIIE€ B COOTBETCTBUU C MOCTABJIEHHBIMU 3a/ladyaMH, CJIEAUTDH 3a BBINOJIHEHUEM IUIaHA
JEeUCTBUI M KOPPEKTUPOBATh €ro, a/IeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B JESATEIBHOCTb TPYIIIIHI;
BBICTPAaWBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE, MIPOSBIISS TOTOBHOCTh pa3pemarb KOH(PIJIUKTHL.
ITNIAHUPYEMBIE OBPA30BATEJIBHBIE PE3VJIbTATDI
9 knacc

N3yuenne ¢uszuku B 9 Kjacce HampaBieHO Ha JOCTIDKEHHE OOYYaIOIIMMHCS JUYHOCTHBIX,

MeTanpeAMETHBIX U MIPEIMETHBIX Pe3yIbTaTOB OCBOCHHUS yUeOHOIO MpeIMeTa.
JIMYHOCTHBIE PE3VYJIbTATHI

[TaTproTHYeCcKOe BOCIIUTAHUE:
MPOsIBJIEHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN (hPU3MYECKON HAYKH;
[IEHHOCTHOE OTHOLICHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX (DU3UKOB.
I'paxxnaHCKOE M AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:
TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXIEHHM OOIIECTBEHHO-3HAUYUMBIX W 3TUYECKUX IPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN (DU3HKY;
OCO3HAaHUE BAXXHOCTH MOPAJIbHO-3TUYECKUX ITPUHIIAIIOB B AESTEIBHOCTU YUEHOTO.
DCTETUYECKOE BOCIIUTAHUE:
BOCIIPUSITHE ICTETUYECKUX KadyecTB (DU3MYECKOM HayKu: €€ TapMOHMYHOTO MOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.
LleHHOCTH HAy4YHOTO MMO3HAHHUS:
OCO3HAHME LIEHHOCTH (PU3MUYECKON HAyKH KaK MOIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI pa3BUTHS
TEXHOJIOTH, BA)KHEUILIEH COCTABIAIOIIEH KYJIbTYPbI;
pa3BUTHE HAYYHOU JF0003HATEIHHOCTH, HHTEPECA K UCCIEA0BATENbCKOM e TENIbHOCTH.
®opMupOBaHUE KYJIbTYPhI 310POBbsI U IMOILIMOHAILHOTO OJIAr OOy Hs:

OCO3HAaHUE IIEHHOCTH 0e30macHoro oOpas3a JKM3HH B COBPEMEHHOM TEXHOJIOTHMYECKOM MHPE,
BaXHOCTHU TpaBWJl 0€30MaCHOrO MOBEACHUS HA TPAHCIOPTE, HA JOpOrax, ¢ INEKTPUYECKUM U
TEIIOBBIM 000PYZAOBAaHUEM B JOMAIIHUX YCIOBUSX;

c(OPMHPOBAHHOCTH HaBbIKa pe(IECKCHH, IPU3HAHKE CBOETO MpaBa Ha OIMIMOKY M TaKOTO )K€ TpaBa y

JIPYTroro 4eaoBeKa.

TpynoBoe BocIMTaHUE:
aKTUBHOE Yy4YaCTHE€ B PELICHUM MPAKTUYECKUX 3aJay (B paMKaX CEMbH, ILIKOJbI, ropoja, Kpas)
TEXHOJIOTMYECKON U COIMANIbHOM HAaNpaBJICHHOCTH, TPEOYIOUINX B TOM YHUCIIe U (U3NYECKUX 3HAHMIA;
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MHTEpeC K MPAKTHUECKOMY M3YUYEHHIO Ipo(eccuil, CBSI3aHHBIX ¢ (PU3UKOA.
DKOJIOTMYECKOE BOCIIUTAHUE:
OpHUEHTAllUA Ha MpUMEHeHue GU3NYECKUX 3HAHWM ISl pelIeHus 3a/a4 B 00JIaCTH OKpY’Kalollel Cpefbl,
IUTAHUPOBAHMS MTOCTYNKOB U OLEHKH UX BO3MOJKHBIX IOCIEACTBUH JUIsl OKPYKAIOLIEH Cpeibl;
OCO3HaHHKe TN100aIbHOr0 XapaKTepa KOJOTHUYECKUX MPOoOJieM U MyTel UX pelieHusl.
AnanTanys o0y4aromerocst K U3MEHSIOIIMMCS YCIOBUSM COLIMATIbHOM U IPUPOJIHOM cpebl:
NOTPEOHOCTh BO B3aWMOJCUCTBUU IPH BBINOJIHEHUU UCCIECIOBAHUM M TPOEKTOB (PHU3UUECKOU
HAMPaBIEHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSIM JIPYTHUX;
MOBBILICHHE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO NeSTeIbHOCTD;
NOTPEOHOCTH B POPMUPOBAHUHN HOBBIX 3HAHMIA, B TOM YHCIie (POPMYIUPOBATH UIEH, TOHATHS, TUIIOTE3HI O
¢bu3nvecKknx 00beKTaxX U SIBICHUSIX;
OCO3HaHME JAePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;
IUTAHUPOBAHKUE CBOETO Pa3BUTHSI B IPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUM;
CTpeMJICHHE aHAIM3UPOBAThH U BBIABISATH B3AaUMOCBS3U MPUPOIBI, OOIIECTBA M SKOHOMHUKH, B TOM YHCIIE C
WCTIOJIb30BaHUEM (PU3UYECKHUX 3HAHUN;
OLIEHKAa CBOMX JEHCTBUH C Y4Y€TOM BIHMSIHHUA Ha OKPYKAIOUIYI0 Cpely, BO3MOXKHBIX TIJI00aJIbHBIX
IIOCJIEICTBUM.
METAIIPEJJMETHBIE PE3VJIbTAThBI
YHuBepcanbHble TMO3HAaBaTEIbHbIE JEUCTBUA ba3oBbie
JIOTUYECKHE NEHCTBUS:
BBISIBJISITH U XapaKT€PU30BaTh CYLIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBJICHHUI);
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHHUS JIIsl 00OOIICHUS U CPABHEHNUS;
BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B pAacCMaTpPUBAaEeMBIX (haKkTaX, JAHHBIX W HAOIIOJCHHUSX,
OTHOCSIIUXCS K (PU3UYECKUM SIBJICHUSIM;
BBISIBIIATh TIPUUMHHO-CIICJICTBEHHBIE CBSI3M MPH W3yYeHHH (DU3MYECKHUX SBJICHUH W MPOILECCOB; JeNaTh
BBIBOJIBI C HCIIOJIb30BAaHUEM JEIYKTHBHBIX W WHAYKTUBHBIX YMO3AKIIIOUCHHH, BBIIBUTATH THUIIOTE3BI O
B3aUMOCBSI35X (PU3NYECKUX BEJUYUH;
CaMOCTOSITETILHO BBIOMpATh CIOCOO pemeHus yueOHOH (u3nyeckol 3amayun (CpaBHEHHE HECKOJIBKUX
BAapHaHTOB peIIeHHs, BHIOOp Hamboliee TMOAXOIAIIEr0 C YYETOM CaMOCTOSTEIBHO BBIJECICHHBIX
KPUTEPHEB).
basoBble uccienoBarenbckue AeUCTBUS:
UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKII MHCTPYMEHT IIO3HAHMUS;
MIPOBOAMTH IO CaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIM (PU3MUECKUl IKCIIEPUMEHT,
HEeOOJIBIIIOE HCCIIeIOBAHNE (PU3NUECKOTO SBIICHUS;
OLIEHMBATh Ha MPUMEHUMOCTh M JJOCTOBEPHOCTh MH(OPMAIIHIO, MTOJYUEHHYIO B XO/1€ UCCIICOBAHUS WU
9KCIIEPUMEHTA;
CaMOCTOSITENTFHO (OPMYJIMPOBATH OOOOIICHUS W BBIBOJBI 110 Pe3yJbTaTaM MPOBEASHHOTO HAOIOICHUSA,
OIIBITA, UCCIIEIOBAHUS;
MPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKUX TIPOLECCOB, a TaKXKE BBIIBUIaTh
MIPEIONIOKEHUs 00 UX PA3BUTHUU B HOBBIX YCIOBUAX M KOHTEKCTaX.
Pabora ¢ undopmanueii:
IPUMEHATh PA3JIMYHbIE METOJAbI, NHCTPYMEHTBI M 3alpochl MPH IMOMCKE U 0TOOpe MH(MOpPMALUK WU
JAHHBIX ¢ YUYETOM IpeaoKeHHOH yueOHo (pu3nueckoit 3aaauu;
aHAJM3UPOBaTh, CHCTEMATH3UPOBATH M HMHTEPIPETUPOBATh MH(MOPMAIMIO PA3NUYHBIX BHUIOB U (GOpM
MIpeJICTaBICHHUS;
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CaMOCTOSITENTFHO BBIOMpaTh ONTUMANbHYIO (OpMy MpPEICTaBICHUS HHPOPMAIMN U WILIIOCTPHUPOBATH
pelnraeMbie 3a/1a9M HECJIOKHBIMH CXEMaMH, TUarpaMMaMu, HHOUM rpa Ko U UX KOMOWHAITHSIMH.
YHuBepcaabHble KOMMYHHUKATUBHBIE AeiicTBUa OOIIeHue:
B X0j¢ OOCYXIeHHS y4eOHOro MaTepuaia, pe3yJabTaToB JIA0OPATOPHBIX pabOT W TPOCKTOB 3a/1aBaTh
BOIIPOCHI TI0 CYIIECTBY OOCYKJIaeMOW TeMbl M BBICKA3bIBATh WJICH, HAICJICHHBIC Ha PCIICHUE 3aJIau U
noJepKaHue 0JIaroxenaTeTbHOCTH OOIECHUS;
COITOCTABJIATH CBOM CYXKIICHUS C CYKICHUSMU JIPYTUX YYACTHUKOB JUAjora, 0OHApYKUBATh Pa3Indne U
CXOJCTBO TMO3UIIMH; BBIPAXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M NHCHMEHHBIX TEKCTaX; MyOJIUYHO
MPEJICTaBISITh PE3yJIbTAThl BBIMOJTHEHHOTO (DU3MUYECKOTO OMbITa (IKCIEPUMEHTA, HCCISIOBaHUS,
MIPOCKTA).
CoBMecTHas 1€ATENbHOCTh (COTPYAHHYECTBO):
MOHMMATh W HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAHJHONW W WHAWNBUAYAIBHONH pabOThI MPH PEIICHUU
KOHKPETHOHN (hHU3MUYECKOM MpOOIEMBL;
MPUHUMATh Il COBMECTHOW JESITeNbHOCTH, OPTraHW30BBIBATh JEHCTBUS MO €€ JOCTIKEHHUIO:
pacmpenensiaTh poju, OOCYXKIaTh TMPOIECCHI W PEe3yJbTaThl COBMECTHOM paboThl; 0000maTh MHEHUS
HECKOJIbKHUX JTIOJICH;
BBITIOJHATh CBOKO YacTh pabOThI, JOCTUTAs KAa4eCTBEHHOTO pe3ysibTaTa MO CBOEMY HAMNpaBICHUIO U
KOOPJMHUPYS CBOU JACHCTBUSI C JPYTMMH WIEHAMU KOMaH/Ibl;
OIICHMBAaTh KAauyeCTBO CBOEro BKJIaJa B OOMUH TMPOAYKT MO KPUTEPUAM, CAMOCTOSTENHHO
c(OPMYJIMPOBAHHBIM YYaCTHUKAMH B3aWMOJICUCTBUSA.  YHHBEpPCAJIbHBIC PETYISITUBHBIC JIEHCTBUS
Camoopranu3anusi:
BBISBJISTH MPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHTYAIHsIX, TPEOYIOIUX JUIS PEIIeHUs (PU3NISCKUX
3HAHHII;
OpPUEHTHPOBATHCS B PA3NUYHBIX MOAX0aX MPUHATUS PeUICHUH (MHIWBUIYaTbHOE, PUHSATHE PEIICHUS B
rpymrne, IpUHITHE PEIIEHUI TPYMIOoii);
CaMOCTOSITENTFHO COCTaBIIATh AJITOPUTM pelIeHUus (U3MUYECKON 3aJaydl WM TUIaHA KCCIEAOBaHUS C
y4€TOM HMEIOIINXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh IpejiaracMble
BapHaHTHI petieHuit; O nenath BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
CamMokoHTpoIIb (pediiekcus):
JaBaTh aJIEKBATHYIO OIICHKY CUTYalllU U TpeJiarath 1iaH e€ U3MEHEHUS;
OOBSCHATH MPUYMHBI JOCTHKEHUS (HEIOCTHXKEHUS) pe3yNbTaTOB JEATEIbHOCTH, /1aBaTh OILICHKY
MPUOOPETEHHOMY OTIBITY;
BHOCHUTH KOPPEKTHUBEI B JICITEIHHOCTE (B TOM YHUCJIC B XOJI BBITTOJHEHUS (PH3UIECKOTO MCCIICTOBAHMUS
WIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIHCTB, M3MEHUBIIMXCS CUTYyallMid, YCTaHOBJICHHBIX
OMMOOK, BOHUKIIIUX TPYTHOCTEH;
OILICHHWBATh COOTBETCTBHUE PE3YJIbTATA IEJIA U YCIOBHSIM.
OMOLIMOHAIBHBIN UHTEIIJIEKT:
CTaBUTh ce0s1 HA MECTO JPYroro 4eloBeKa B XOJ€ CIOpa WU JUCKYCCHM HA HAYYHYIO TeMy, TOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOTO.
[Tpunsitue ceds u APyTrHX:
MpU3HaBaTh CBOE MPABO HA OIIMOKY MPHU PEIICHUH (PU3UUECKHX 3a/1a4 WM B YTBEPKICHUIX HA HAYyYHBIC
TEMBI U TaKOE K€ MPaBO APYTOTO.
I[MPEAMETHBIE PE3VJIbTATHI

[IpenmeTrHbie pe3ynbTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpaxaTb C(HOPMHPOBAHHOCTH Y

00y4aromuxcst yMeHui:
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UCTONb30BaTh TOHATHUA: CHUCTEMa OTCY€Ta, MaTepuanbHas TOYKa, TPAEKTOPUs, OTHOCUTEIHHOCTb
MEXaHUYECKOTO JBWXEHHUs, nedopmanus (ympyras, IJacTHUYecKas), TPEHUE, LEHTPOCTPEMUTEIIbHOE
YCKOpPEHHE, HEBECOMOCTb U IEPErpy3KU; LIEHTP TAKECTH; aOCONIOTHO TBEPAOE TENO, LIEHTP TKECTH
TBEPIIOTO Tela, PaBHOBECHE; MEXaHWYECKHE KoJeOaHWs M BOJHBI, 3BYK, MH(Pa3ByK U YIbTPa3BYK;
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh W JAaTbHO30PKOCTD,
CIEKTPBI UCITYCKaHUs U TOTJIOLIEHUS; anb(a, 6eTa U raMMa-u3JIyueHHsl, U30TOIIbI, sIepPHast SHEPreTHKa,
pa3iauuaTh SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE INPSMOJIMHEHHOE [BHUKEHHE, PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE TaJeHHE Tel, PABHOMEPHOE IBMKEHHE I10 OKPYKHOCTH,
B3aUMO/ICICTBHE TeJ, pEaKTUBHOE JBIKEHHE, KojeOaTeIbHOe JBU)KEHUE (3aTyXaloLIHe U BbIHYKICHHBIE
Kosie0aHus1), pEe30HAHC, BOJHOBOE JIBUKEHUE, OTPa)XCHHWE 3BYKa, INPSMOJIUHEHHOE paclpoCTpaHEHHE,
OTPaKEHHME U NPEIOMIIEHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3jloKeHHe Oesoro cera B
CHEKTp M CJOXEHHE CIHEKTPaJbHBIX IIBETOB, IUCIEPCUS CBETA, €CTECTBEHHAs paJMOaKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEMUATOro CHEKTPa U3JIyYECHHUs) 110 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;
pacro3HaBaTh TpPOSBICHUE HW3YyYEHHBIX (U3MUYECKUX SBICHUH B OKpY’)KaolleM MHUpe (B TOM 4ucie
¢bu3nyeckue SBICHUS B IPUPOJE: MPUIUBBI U OTIIMBBI, JABMKEeHUE Tu1aHeT ColHeYHON



CHUCTEMBI, PEAKTUBHOE JBH)KCHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB >KUBOTHBIMH, 3€MJIETPACEHUE,
ceficMMUYecKre BOJHBI, I[yHAMH, 5XO, [IBETa TeJ, ONTHUYECKUE SIBICHUS B TMPUPOAE, OHOIOTHYECKOE
JNCUCTBHE  BUIUMOIO,  YJIbTPA(UOIETOBOTO W  PEHTTEHOBCKOTO  W3IYyYEHUH;  €CTECTBEHHBIN
pPaZMOaKTUBHBIN OH, KOCMHUYECKHE JTYy4YH, PaAHOAKTUBHOE U3TyUYeHHE IPUPOIHBIX MUHEPAIIOB; JeCTBHE
pPaIMOaKTUBHBIX M3TyYEHUH Ha OpPTraHW3M YeJOBEKa), PU ITOM IEPEeBOIUTH MPAKTUUYECKYIO 3a]ady B
y4eOHY10, BBIJICISTh CYIIIECTBEHHBIE CBOMCTBA/MIPU3HAKU (DU3NUIECKUX SBIICHUN;

ONUCHIBATh HM3yUEHHBIE CBOWCTBA TeN M (PU3UYECKHE SBJICHUS, HCIONb3YysSd (PU3NUECKHE BEIUYUHBI
(cpenHsiss 1 MTHOBEHHAsl CKOPOCTb Tella MpU HEPAaBHOMEPHOM JIBM)KEHHUH, YCKOPEHHUE, MEpeMelleHue,
MyTb, YTJIOBasi CKOPOCTh, CHJIA TPEHUS, CHJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO Ma/ieHus,
BEC Tejla, UMIYJIbC TeNa, UMITYJIbC CHIIBI, MEXaHHYecKasi paboTa M MOIIHOCTh, OTEHIUANIbHAS YHEPTUs
Tena, MOJHATOrO0 HaJl MOBEPXHOCTBIO 3€MJIM, TOTEHLUAIbHASI SHEPTUsl CKATOM MPYKHUHBI, KHHETUYECKast
SHEPrus, MOJTHAS MEXaHUYeCKast SHEePTUs, IEPUO U YacTOTa KoJieOaHH, ITMHA BOJHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOpPOCTb CBETA, IOKa3aTelb IPEJIOMJIEHUS CpEIbl); NPHU ONMCAHUU IPABUIBHO
TpPakToBaTh (PU3MUECKUN CMBICT HCIONb3yEMbIX BEIUYMH, OOO3HAUYEHHS W €IUHUIBl (U3MUECKUX
BEJIMYMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (PHU3UYECKYIO0 BEIHMUUHY C IPYTMMH BEIHMYMHAMH,
CTPOUTH TpapUKK N3yUIEHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (pU3MUYECKHE SBICHUS M MPOILECCHl, MCIOJIb3Ys 3aKOH COXPaHEHHS
SHEPrUM, 3aKOH BCEMHPHOIO TATOTEHUS, NPUHIMI CYNEPHO3UIUM CUJI, HPUHLIUI OTHOCHUTEIBHOCTH
I"anunes:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMs MMITYJIbCa, 3aKOHbI OTPa)KEHHUsI M NPETOMIICHUS CBETa,
3aKOHBl COXPAaHEHHUsS 3apsJ0BOIO M MAacCOBOTO 4YMCEN IPU SAEPHBIX PEAKUUAX; IPU 3TOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE;

OOBSICHATH (PU3UYECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIEC U B KOHTEKCTE CHTyaIlil MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BHISBIISITh IPUIHHHO-CIICACTBCHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3
JIOTUYECKHX IIaroB ¢ OMOPOii Ha 2—3 M3yUEHHBIX CBOMCTBA (PM3UYECKUX SIBICHUN, (DU3MUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEN;
pemats pacuéTHbie 3a7aud (OMHUPAIOIIUECs HA CUCTEeMY M3 2— 3 ypaBHEHHil), MCIOJb3YysS 3aKOHBI H
(dopMyJIbI, CBSI3BIBArOIIME (DU3MYCCKHE BEIUYHMHBI: HAa OCHOBE aHAJHM3a YCJIOBHS 3a/JaYd 3aIllUCHIBATH
KpaTKO€ YCJIOBHE, BBISBIIATH HEJOCTAIOLIUE WM U30BITOUHBIE JaHHBIC, BRIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOIUMBIC TSl PEIICHHSI, IIPOBOUTH PACYETHI U OIICHUBATH PEATHCTUIHOCTD MOJIYICHHOTO 3HAYCHHS
(hbU3UYECKON BEITMYHHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEUIUTh MPU TOMOIIU (PU3HUYECKUX METOIOB; HCIOIB3YS
OIMMCaHUE WCCIICJIOBAHMUS, BBIJCIATH MIPOBEPSEMOE MPEATOIOKEHHIE, OICHUBATh MPABMILHOCTD MOPSIIKA
MIPOBEJICHUS MCCIEA0BaHNUs, AeNaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3yIbTAaThl HAOIIOICHUH U OMBITOB;
MPOBOAMTDH OIBITH MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WM (U3NYECKUX CBOWCTB Ten (M3ydeHue
BTOpOTo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHHS YHEPTHH; 3aBUCUMOCTD MEpPHOa KOJIeOaHUH MPY>KUHHOTO
MasTHUKa OT Macchl Tpy3a U IKECTKOCTU TMPYKUHBI U HE3aBUCHUMOCTH OT aMIUIUTYIbl MajblX
KOJICOaHUH; TPSMOJIMHEHHOE pacIpOCTPaHEHHE CBETA, pasjioKeHHE OeJOoro cBera B CIEKTP; M3yUYCHHE
CBOMCTB M300pa)KEHUS B TIJIOCKOM 3€pKajie U CBOMCTB M300paKEHHUs TpEAMETa B COOMPAOIICH JTHUH3E,
HAOJI0/ICHUE CIUIONIHBIX M JIMHEHYATHIX CIIEKTPOB U3ITyUEHUS): CAMOCTOSTEIILHO COOMPATh YCTAaHOBKY W3
M30BITOYHOTO HaOOpa O0OpYyIOBaHUS; OIMCHIBATH XOJ OIBITA W €ro pPe3ysbTaThl, (HOPMYITHPOBATH
BBIBO/JIBI;

MPOBOAWTH MPH  HEOOXOAMMOCTH  CEpPUI0  NPSIMBIX  HU3MEpPEHUH, oOompenensss  cpeaHee

3HAYCHUECH3MEPSIeMON BeMHYUHBI ((POKYCHOE pACCTOSIHHE COOWpAaroIield JMH3bI); OOOCHOBHIBATH

BBIOOp crIocO0a M3MEPEHUsS/M3MEPUTEITHLHOTO TTPHOOPa;



MIPOBOJUTH HCCJICIOBAHWE 3aBUCHMOCTEH (M3MUECKUX BEJIWYHH C HCIIOJIB30BAaHHEM IPSIMBIX
U3MEpeHuil (3aBUCHUMOCTb IyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBIDKEHHHM Oe€3 HayalbHOU
CKOPOCTH; Mepuojia KoleOaHUHd MaTeMaTH4eCKOro MasTHHKA OT JUIMHBI HHUTH; 3aBHCHUMOCTH YyTIja
OTPXCHHS CBETa OT yIja MNaJCHUS M yIJla TPEJOMJICHHS OT yrija TMajeHus). IUIaHHPOBATh
UCCIIEIOBAaHUE, CAMOCTOATENIIBHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJbTaThl MOIYYEHHOU
3aBUCUMOCTH (DM3WYECKUX BEIMYMH B BHJE TAONHII W TrpadUKOB, IENaTh BBHIBOJBI IO pe3yJibTaTaM
UCCIICIOBAHMS,

MIPOBOJIUTh KOCBEHHBIE U3MEPEHUs (PH3MUECKUX BEIMYHH (CpPEeIHsSI CKOPOCTh M YCKOPEHHE Teja MpH
PaBHOYCKOPEHHOM  JIBIDKCHHH, YCKOpEHHE CBOOOTHOTO TAJCHHS, JKECTKOCTh  IPYKHUHEI,
KOX(PQUIIMEHT TPEHUs CKOJBXKEHHUs, MEXaHW4Yeckas padoTa W MOIIMHOCTh, YacTOTa U TEPHOJ
KOJICOAHWH MaTeMaTHYECKOTO M TMPYXKHMHHOTO MAasTHHKOB, ONTHYECKas CHUja COOMpPArOIIEH JIMH3BI,
pPalMOAaKTUBHBIA (OH): TUIAHUPOBATH HM3MEPEHHS, COOMpATh ADKCIEPUMECHTAIBHYK) YCTAHOBKY H
BBITOJIHATh M3MEPEHMS, CIeAys NPEeSIOKEHHONH HHCTPYKIUH; BBIYUCIATH 3HAYCHUE BEJIWYMHBI U
aHAJM3UPOBATh MOJYYCHHBIC PE3YIIbTATHI C YIETOM 3aJaHHOH ITOTPEITHOCTH H3MEPEHH;

COOJII0IaTh MIPaBUJIa TEXHUKU 0€30MaCHOCTH NIPU paboTe ¢ 1ab0opaTOpHBIM 000PYIOBAHUEM;
pas3InyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (PU3HMUECKUX MOJIENEH: MaTepralibHask TOUKa, aOCOIIOTHO
TBEPJIOE TEJO, TOYEUHBIH MCTOYHMK CBeTa, Jyd, TOHKas JMH3a, IUIAaHETapHas MOJAEIb aToMma,
HYKJIOHHAs1 MOJIeJTb aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPUHIUIBI EHCTBUS M3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOHCTB C OMOPOM
Ha WX ONHUCAHMA (B TOM YHUCIIE: CIIUAOMETP, JAaTUYUKH MOJOKEHHS, PACCTOSIHUA U YCKOPEHHUs, paKeTa,
9XO0JIOT, OYKH, MEPUCKOT, (oToammapar, ONTHYECKHUE CBETOBOMBI, CIIEKTPOCKOI, JTO3UMETpP, KaMepa
BusibcoHa), MCnonb3yst 3HAHUS O CBOMCTBaX (DU3MYECKHX SIBICHHH W HEOOXOAMMBbIC (U3NYECKUE
3aKOHOMEPHOCTH;

UCTIOJIB30BaTh  CXEMbl M  CXEMATHYHBIC PHUCYHKH HM3YYCHHBIX TEXHUYECKHX  YCTPOKCTB,
WU3MEPUTENILHBIX TPUOOPOB M TEXHOJOTMYECKHX MPOIECCOB MPU PEIICHUH YYeOHOPAKTHYECKUX
3aj1a4; ONTHYECKUE CXEMBI JIJISl IOCTPOSHHS H300paKeHUH B IJIOCKOM 3€pKajie U COOMparoIei JINH3e;
NPUBOJIUTH TPHUMEPHI/HAXOIUTh HWHGPOPMAIMIO O TNpPUMEpPax MPAKTUYECKOTO HCIOIb30BAHUS
(bu3nvecKkux 3HAHWN B MOBCETHEBHOM >KM3HU Ui oOecrieueHHss 0€30MacHOCTH TpU OOpaIeHUU C
npubopaMM M TEXHHYECKUMH YCTPOMCTBAMH, COXPaHEHHMs 3JI0pOBbsi W COONIOACHUS HOPM
HKOJIOTHYECKOTO MTOBENICHHSI B OKPY’KaIOIIeH cpee;

OCYIIECTBIIATh MOWCK MH(pOpMAHUU (HU3NIECKOTO COAEpKaHMs B ceTh MHTEpHET, caMOCTOSITEIhHO
bopMyIMpys TOHCKOBBIM 3ampoc, HAXOJUTh IyTH OIpPEJIEIEHUs] JOCTOBEPHOCTH TOIYYEHHOU
MH(POPMALIMU HA OCHOBE UMEIOIIMXCS 3HAHUHU M JOTTOTHUTEIBHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh NPU BBIMOJIHEHUH Y4E€OHBIX 3a/laHUi HAay4HO-MOIMYJISIPHYIO JIUTEpaTypy (uznyeckoro
COZCp)KaHUS, CHOpPaBOYHBIC MaTepuaibl, pecypchl ceTd VHTepHeT; BiageTb npuéMaMu
KOHCIIEKTUPOBAHUSI TEKCTA, TPeoOpa3oBaHus HHGOPMAITUK U3 OJTHOW 3HAKOBOW CUCTEMBI B JAPYTYIO;
co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(POPMAIINU U3 HECKOJIBKHX
HUCTOYHUKOB (PH3MUYECKOTO COACpIKAHUS, MyOIMYHO TMPEICTABIATh PE3yJIbTAThl MPOCKTHON WK
HCCIIEN0BATEIBCKON AESATENBHOCTH; IPU 3TOM TI'PAMOTHO HCIIOIb30BAaTh W3YyYECHHBIM MOHATHWHBIN
ammapar HM3y4aeMoro pasaena (pU3MKM M CONpPOBOXKAATH BBICTYIUIEHHE Npe3eHTalnuell ¢ yd&Tom
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.






TEMATHUYECKOE IINTAHUPOBAHMUE 7 knacc

Ne  |HanmenoBanue KonmuectBo wacoB Jlata Busl nestenbHOCTH Bunpi, (hopMBI|DIEKTPOHHBIE
n/ |pa3aenoB u TeM U3y4YeHUs KOHTPOJIA (dpoBkIe)
n  |nporpammer BCET [KOHTPOJIbHBIE |[IPAKTUYECKHE 06pazoBaTeNnbH
0 paboThI paboThI BIe pecypehl
Paznen 1. ®usuka u €€ poJib B MO3HAHUM OKPYKAIOIIEr0 MUpa
1.1 |dusuka — Hayka of2 0 0 BrisiBneHue pa3nuumit MEX Y |Y CTHBIN onpoc
pupoe buznyeckuMu u XUMUYECKUMHU
npepauieausimu (MC - —  xumus);
PacrioznaBanue u  Kiaccuduxanys
(¢u3nyeCKUX SBICHUI: MEXaHHYECKUX,
TEIJIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX
1 CBETOBBIX;
Habmonenue u onucanue (Gu3NYECKUX
SIBIICHUIA;
1.2 |®usnyeckue BEIUUUHBI|2 0 1 M3mepenne o6béma  xunkoctu  ullIpakTrueckas
TBEPIOTO Tena;|pabora
1.3 |EcTecTBeHHO- 2 1 1 BoiiBrkeHue rumnores, o0bscHsAommxX|KoHTponbHas
HayYHBIH METO/]T MIPOCTHIE SBJICHUS, Hanpumep:—|pabora
MO3HAHUA IIOYEMY OCTAaHABIMBAETCS JBUXKYLIEECS

[0 TOPU3OHTAIBHON MOBEPXHOCTH TEJIO;
— I[I0YEMY B JKapKyl0 MO0y B CBETION
OJICKJIE TPOXJIAHEW, YeM B TEMHOM;

[Ipemioskenne  cnocoOOB  MPOBEPKH
TUTIOTE3;

IIpoBenenue UCCIIEI0BAHUS o
MPOBEpPKE  KakoW JMOO  THIOTE3HI,

Harmpumep: HaJIbHOCTb nojaéra rapuka,




ITyIEHHOTO TOPU30HTAJIBHO, TEM
OompIiie, YeM OOJbIIE BHICOTA ITYCKa;
[TocTpoeHne  mpoCTEHIIUX  MOAENEH
¢buznyecKux SBJICHUN (B BUI€ PUCYHKOB
WIA  CX€M), Hampumep  HaJeHHe
[peaMeTa; MIPSMOJIMHEHOE
pacrnpocTpaHEeHHe CBETa;

Wroro no pazneny

6

Paznen 2. IlepBonayaibHbie

CBCACHUA O CTPOCHUHU BCUICCTBA

2.1

Crpoenue BemiecTBa

1

0

1

HaOmnroenue v MHTEpIpeTalus OIbITOB,
CBHJIETENICTBYIOLIIMX 00  aTOMHO--
MOJICKYJIIPHOM ~CTPOEHHH  BEIECTBA:
OINBITBI C PAcCTBOPEHUEM pPa3INYHBIX
BEIIIECTB B BOJIE;
OreHka pa3MepoB aTOMOB M MOJIEKYJI C
UCIIOJIb30BAaHUEM ¢dororpadui,
MOJYYEHHbIX Ha AaTOMHOM CHJIOBOM
MHKPOCKOIIE (ACM);
OmnpeneneHue pa3MepoB MalbIX Tell;

[IpakTHueckas
pabora;

2.2

JIBrxeHue u
B3aNMOJICHCTBHE
YaCTHUIl BELIECTBA

Habnronenue H 00BsICHEHNE
OpOYHOBCKOTO JIBFDKCHUS W  SIBJICHHS
maddysun;

[IpoBeneHne u OOBSICHEHHE OIBITOB IO
HAOIO/ICHUIO TETIOBOTO PaCIIUPCHHUS
rasos;

[IpoBenenue U OOBSICHEHHE OIMBITOB IO
OOHAPYKCHHIO CHJI  MOJICKYJISIPHOTO
MPUTSHKEHUS u OTTaJKHUBaHUS,;

[ lMcbEMEHHEI
KOHTPOJIb;




2.3 |ArperaTHble 2 1
COCTOSIHHUSI BEII[ECTBA

Onucanue (C UCIOIB30BAHUEM MPOCTHIX
MojeJieil) OCHOBHBIX  pa3iHuuii B
CTPOEHUU Ta30B, KUJIKOCTEU U TBEPABIX
TEN;

OObBsiCHEHHE  MajJOM  CKHUMAEMOCTHU
KHUAKOCTEH U TBEPABIX TeN, OONBIION
C)KMMaeMOCTH rasos;
OObsicHeHne  coxpaHeHHss  (OpMbI
TBEPABIX TENI M TEKY4YECTH >KUIKOCTH;
[IpoBeneHne OMBITOB, JOKA3bIBAOIIMX,
YTO B TBEPAOM COCTOSSHUM  BOJBI
YaCTHUI[bl HAXOAATCS B CPEIHEM JAJIbLIE
Ipyr OT Jpyra (IJIOTHOCTb MEHBIIE),
yeMm B KUIKOM;
YCTaHOBJIIEHUE B3aUMOCBSI3U  MEXKIY
OCOOEHHOCTSIMH arperaTHBIX COCTOSIHHIA
BOJAbl U CYIIECTBOBAaHHUEM BOIHBIX

KoHTpoisbHast
pabora;

opranmsmoB  (MC —  Guonorus,
reorpagus);
Hroro no pazneny 5
Pasnen 3. JIBmkeHue u B3aUMOACHCTBUC TEI
3.1 [Mexanuueckoe 3 0 Hccnenoanue PaBHOMEPHOTO|Y CTHBIN OIPOC
JBUKECHHE JIBWKEHUSI U OINpeAeNieHue  ero
IIPU3HAKOB;
3.2 |Mnepuus, Mmacca, 4 0 OObsicHEeHHME M NIPOTHO3MPOBaHUE|Y CTHBIN ONPOC
IJIOTHOCTh SBJICHUN, OOYCIIOBJIEHHBIX WHEpLUEH,




HanpUMep: UYTO  MPOUCXOJUT  IpH
TOPMOXKEHUH WJIM PE3KOM MaHEeBpe
aBTOMOOWJISI, TOYEMY  HEBO3MOXHO
MIHOBEHHO TMPEKpaTUTh JBWKEHHE Ha
BEJIOCUIIEZIE WM CcaMOKaTe MU T. 1.;
[IpoBenenne W aHaNIM3  ONBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHHNE
CKOPOCTH JIBIJKEHHUS Tella B pe3yjbTare
JEHUCTBUS HA HEro Jpyrux Tel,
Pemenue 3amad Ha omnpeneneHne Maccsl
Tena, ero o0béMa M IUIOTHOCTH;

33

Cuna. Bunsl cun

14

N3yuenue B3aUMOICUCTBHUS Kak
MPUYUHBl W3MEHEHHUS CKOPOCTH Tella
WA ero nedopmanu;
Onucanue peasbHbIX CUTyalui

B3aUMOJICHICTBUA Tel C  IOMOILBIO
MojieJiel, B KOTOPhIX BBOJUTCS TOHSTHE
U n3o0pakeHue CHJIBL;
Nzyuenue CUJIBI YOPYTOCTH.
HccnenoBanne  3aBUCUMOCTH  CHUIBI
YOPYTOCTH OT YJUIMHEHUS PE3HMHOBOTO
IIHypa WM HPY>XUHBI(C MOCTPOCHUEM
rpacpmka);

AHanu3 MpaKTUYECKUX CHUTyalui, B
KOTOPBIX MPOSIBISETCS EHCTBUE CHIIBI
yOpYyrocTu (ynpyroctb Ms4a,
KPOCCOBOK, BETOK JepeBa U Jp.);
AHanu3 MpaKTUYECKHX CHUTyalui, B
KOTOPBIX MPOSIBISETCS EHCTBUE CHIIBI
yOpYyrocTu (ynpyroctb Ms4a,
KPOCCOBOK, BETOK JepeBa U Jp.);

Y CTHBIN OIIpOC




AHanu3  cuUTyalnud, CBSI3aHHBIX C
sBiieHueM  TsaroTeHus.  OObscHeHUe
OpOHWTaTBHOTO JBIDKEHHUS IUIAHET C
WCIIOJIb30BAaHUEM SIBJICHHS TATOTCHUS U
3akoHa uHepiuu (MC — actpoHomus).;
N3mepenne Beca Tena ¢ TMOMOIIBIO
nuHamoMeTrpa. OOocCHOBaHHME  3TOTO
criocoba H3MEpEHMUS;
AHanu3 W MOJETUPOBAHUE SBICHUS
HEBECOMOCTH;

DKCIIepUMEHTATBFHOE MOJTy4eHUe
MIpaBWJIAa CIIOKCHUSI CHJI, HAPABICHHBIX
BJIOJIb OAHOM mpsiMoil. OmnpeneneHue
BEJIMYMHBI  PAaBHOJCHCTBYIOIICH  CHIT,
W3ydeHue Cuibl TpeHHs CKONBKEHUS U
CHUTBI TPCHHS TIOKOST,;
HccnenmoBanne  3aBUCUMOCTH  CHUJIBI
TpEeHHsI OT Beca Tejla W CBOWCTB
TPYUIUXCS MOBEPXHOCTEN;
Pemenne 3agad ¢ UWCHOJIb30BaHUEM
dbopMyn ISt pacdyéra CHUIIBI TSKECTH,
CWIIBI  YIOPYTOCTH, CHJBI  TPCHUS;

Hroro no pazgeny

21

Paznen 4. JlaBnenue TBEPIbI

X TCJ, )KUAKOCTEH 1 ra3oB

4.1

JlaBnenne. Ilepenaua
JaBJICHUS

TBEPIBIMH TEIAMH,
JKUJIKOCTSIMM U ra3aMH

3

0

0

AHamu3 M OOBACHEHHME OIBITOB U
[IPAKTUYECKUX CUTYyallu, B KOTOPBIX

HPOSIBIISIETCS cria JaBJICHHS,
ObocHoBaHME CIOCOOOB YMEHBIICHUS U
YBEINYCHHUS JIaBJICHHUSL;

I/I3yquHe 3aBUCMMOCTH AAaBJICHUA I'a3a

Y CTHBIN

OIIpOC;




oT 00béMa u TEMIIEPATYPHI;
N3ydyenne ocoOeHHOCTEH  mepenayu
JIaBJICHUS TBEPABIMU TEJaMH,
KHUAKOCTAMU U razamu. OOOcCHOBaHHE
pe3yJbTaTOB OIBITOB OCOOEHHOCTSIMH
CTPOCHHUS  BEIIECTBA B TBEPAOM,
KHUJIKOMH Ta3000pa3HOM COCTOSIHUSX;
DKCNIepUMEHTAIIBHOE  JI0Ka3aTeIbCTBO

3aKOHa ITackans;
Pemienne 3amady Ha pacyér AaBICHUS
TBEPAOIO Telna;

4.2

Z[aBJ'ICHI/Ie KHUOAKOCTHU

VccnenoBaHue 3aBUCUMOCTH JIaBIICHUS
KHUIKOCTH OT TIIyOWMHBI MOTPYXECHUS H
TJIOTHOCTH KHUIKOCTH;
Habmonenue u 00BsICHEHHE
THJIPOCTATUYECKOTO  Mapajgokca  Ha
OCHOBE 3aKOHA ITackans;
N3ydyenne cooOUIAOMIUXCS COCYIOB;
Pemenne 3amau Ha pacu€r naBieHUS
KHUJIKOCTH;

OObsicHEeHWe  TpUHOWNA  JeHCTBUSA
THIPaBIMYECKOTO npecca;
AHanu3 U OOBSACHEHHE NPAKTUYECKUX
CUTYyaIuH, JE€MOHCTPUPY FOIIHX
NPOSIBIICHUE JABJIICHUS KHUIKOCTH H
3akoHa [lackans, Hampumep MPOIECCOB
B OpraHu3Me TMpuU TIIyOOKOBOJHOM
Helpsaun (MC ~ —  Owuonorus);

YcTHBIN
NUCHMEHHBIN
KOHTPOJIb;

OTIpOC;

4.3

ATMochepHoe

JKCIIEpUMEHTAILHOE oOHapyxeHHe

'Y CTHBIN

OTIpOC;




aBIIEHUE

aTMoc(epHOro JIaBJICHMUS;
AHanu3 U OOBSICHEHHE OIBITOB U
IIPAKTUYECKUX CUTYallui, CBA3AHHBIX C
JefCTBHEM aTMOC(EPHOTO JIaBJICHUS;
OOnbsicHeHnE CYILLIECTBOBaHMS
atMocdepsl Ha 3eMiIe W HEKOTOPBIX
IUTAHETaxX WM €€ OTCYTCTBUS Ha APYTUX
wianerax u Jlyne (MC — reorpadus,
aCTpPOHOMHUS);

OObsicHeHHE W3MEHEHMsI IJIOTHOCTU
aTMoc(epsl C BBICOTOW U 3aBHCHUMOCTH
aTMoc(epHOro JaBJI€HHUS OT BBICOTHI;
Pemenue 3a1a4 Ha pacuér
aTMoC(epHOTO JIaBJICHUS,
Wzyuenune ycrpoiictBa Oapomerpa -
aHepouIa;

MMACbMEHHBIN
KOHTpOJIb;
IIpaxTHueckas
pabora;

4.4

JleficTBUE XUAKOCTH U
ra3a Ha Morpy>k€HHoe B
HHX TEJIO

JKCIepUMEHTAIbHOE oOHapyx eHHe
JNEUCTBUS  JKUAKOCTM M Tra3a Ha
MIOIPYKEHHOE B HUX TEJIIO;

Omnpenenenne BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOILIEH Ha TEJO, NOTrPYKEHHOE B
KHUJIKOCTB;

[IpoBenenne u 00CYyXJIE€HUE OIBITOB,
JEMOHCTPUPYIOIINX 3aBHCHUMOCTb
BBITAJIKUBAIOLIEH CHUJIbI, JEUCTBYIOIIEH
Ha TeJIO0 B OJKUIKOCTH, OT 0O0BEMa
MOTPY>KEHHON B KUIKOCTh YaCTH Teja U
oT IUIOTHOCTHU KUAKOCTH;
HccenenoBanue 3aBUCMMOCTH Beca Tella
B BOJ€ OT 00bEéMa TMOrpyXEHHOH B
KHUJIKOCTh 4acTH Tena,

Y CTHBIN OIIpOC;
MMHUCHbMEHHBIHN
KOHTPOJIb;
KOHTPOJIbHAS
pabora;
MpaKTHYeCKast
pabora;
CaMOOIIEHKA c
HCIIOJIb30BaHUEM
«OLEHOYHOTO
JIACTay;




Pemenue 3amad Ha IpUMEHEHHE 3aKOHA
Apxumena W yCIOBHs IUIABaHUS TeE;
KoncTpynpoBanue  apeomeTpa  WUIH
KOHCTPYHPOBaHHE JIOJIKH "
omnpeneneHue €€ Irpy30noaAbEMHOCTH;

Hroro no pazneny 21

Pazgen 5. PaGota 1 MOIIHOCTE. DHEPTHs

5.1 |Pabora u MmomiHOCTE |3 0

DKCIEPUMEHTAIBHOE onpeerIeHre
MEXaHUYECKON padOThl CHUJIBI TSAKECTH
MpU TAJICHUU TeJa U CUJIbl TPEHUS MPHU
PaBHOMEPHOM TEPEMEIICHUHM Tejla IO
TOPU30HTAIBLHOMN MOBEPXHOCTH;
Pacu€ér MoiHOCTH, pa3BUBaeMON MpHU
noasEMe no JICCTHHUIIE;
Penrtenue 3a71a4 Ha pacuér
MEXaHUYECKOW pabdoThl W MOIIHOCTH;

Y cTHBII OIIpOC;

5.2 |[IpocTsle MeXaHU3MBI |5 0

OnpeneneHre  BBHIUTPHIIIA B CHIIC
NPOCTBIX MEXaHHW3MOB Ha MpUMeEpe
pBIYara, OJBH)KHOTO M HETOBIKHOTO
OJI0KOB, HaKJIOHHOH IUIOCKOCTH;
HccnenoBanne ycloBHS PaBHOBECHS
phlyara;

Oo6napyxeHue CBOMCTB MPOCTHIX
MEXaHU3MOB B Pa3IUYHbIX
MHCTPYMEHTaX H MPUCHOCOOICHUSX,
UCTIONBb3YeMbIX B OBITYH TEXHHUKE, a
Takke B JKUBbIX opranuzmMax (MC —
ouonorus);

Y CTHBIN OIIpOC;
MMHUCHMEHHBIHN
KOHTPOJIb;
CaMOOIICHKAa c
HCIIOJIE30BaHUEM
«O1eHOYHOTr 0
JINCTAY;




OKCIIEPUMEHTAIILHOE  J10Ka3aTEIbCTBO
paBeHCTBa paboT TMpU NPUMEHEHUU

MPOCTHIX MEXaHU3MOB;
Onpenenenue KITA HaKJIOHHOU
MJIOCKOCTH;

Pemienne 3agayu  Ha  MpUMEHEHHE
MpaBuja paBHOBECHUsS pblyara M Ha
pacuér KIII;

5.3 [Mexannueckas
SHEPrus

JKCIEpUMEHTAIbHOE OnpeeIeHUE
WU3MEHEHUs KMHETUYECKOU u
MOTEHUUAIbHON PHEPIUM Tejla IMPH €ro
CKaThIBAHUU I10 HAKJIOHHOM IUIOCKOCTH;
dopMynMpoBaHUE Ha OCHOBE
UCCIIEOBAaHMsI  3aKOHA  COXpPaHEHMS
MEXaHU4YECKON SHEpruu;
OOcyxaeHne TpaHUL NPUMEHUMOCTH
3aKOHa COXpaHEeHHUs SHEpruy;
Pemenne 3amauy ¢ HUCHOJIB30BaHUEM
3aKOHa COXpaHEeHHUs SHEpPTruy;

Y CTHBIN OIIpOC;
KOHTPOJIbHAS
pabora;
MpaKTHYeCKast
pabora;

Wroro no pazneny:
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TEMATHUYECKOE IINTAHUPOBAHMUE 8 knacc

Ne

HaunmeHnoBanue pa3nenoB u Tem

KomnuuecTBo yacoB

JlaTa

Bunn nearenbHOCTH

13370138

bopMbI

DIEeKTPOHH




1/ |IporpaMMbl BCET' |[KOHTPOJIbHBIC [TPAKTUUECKHUE [M3YUCHUS KOHTPOJIS bIe

0| 0 paboThI paboThI (urdpoBsbie)
oOpa3zoBaten
bHBIC
pecypchl

Paznen 1. TeruoBsie siBIeHUS

1.1 |Ctpoenue u cBoiicTBa BemiecTna |/ 0 1 HaGmronenue u  uHTepnperanus|y CTHBIA OIIPOC

OTIBITOB, CBHJICTEILCTBYIONIUX 00
ATOMHO-MOJICKYJISIPHOM CTPOEHUU
BEIIECTBA: OMBITHI €  pac-
TBOPCHHEM PA3IMYHBIX BEIICCTB B
BOJIE;

Pemenne 3amad mo OICHHBAHHUIO
KOJIMYECTBA aTOMOB WJIM MOJICKYT
B equHuIle o00BEMa BEIECTBA;
Amnanus TEeKCTa JIPEBHUX
aTOMMCTOB (manpumep,
¢dbparmenTa moamsel Jlykpenust «O
MIPUPOJIE BEIICH») C H3I0KEHHUEM
000CHOBAHMH ATOMHOM T'HMIIOTE3bI
(cmbicioBoe  uteHue).  OreHKa

yOeMTEeIbHOCTH ATHX
000CHOBaHUI;
OObsicHeHUE OpOYHOBCKOTO

JBIDKEHUS, sBICHUS anuddy3unn
pa3auunil MEKy HUMH Ha OCHOBE
IOJIOKEHU N MOJIEKYJIIPHO-
KHMHETUYECKOW TEOpUU CTPOCHHUS
BEIIECTBA;

OOBsicHEHHE OCHOBHBIX Pa3n4uid
B CTPOCHHHU Ta30B, )I(I/IIIKOCTefl u




TBEPABIX TEJI C HUCIOJIb30BAaHUEM
MTOJIOKEHUI MOJIEKYJIAPHO-
KMHETUYECKOM TEOPUU CTPOEHUs
BEIIECTBA;

IIpoBeneHue OIIBITOB 1o
BBIPAILIMBAHUIO KPHUCTAJUIOB
IIOBApEHHOM COJIM WJIH caxapa;

1.2

TennoBbie IIpOLECChI

21

O6ocHOBaHME TMPaBUII U3MEPEHHUS
TEMIIEPATYPHI;

CpaBHeHHE pa3IMYHBIX CIOCO00B
M3MEPEHUS ¥ KA TeMIIepaTyphl;
HaOmronenue u 00BsICHEHUE
OIIBITOB, JEMOHCTPHUPYOIIHAX
W3MEHCHUE BHYTPCHHEH OSHEpruu
TeNa B pe3yJIbTaTe TEIUIONepe1adun
M paboThl  BHEIIHUX  CWUI,
HaGmonenue u  0OBsSCHEHHE
OTBITOB, OOCYXJICHHUE MpaKTUYEC-

CKHX CUTYaLN,
JEMOHCTPUPYIOIIUX  pa3IM4HbIC
BH/JIbI TEIUIONEPEIauHn:
TEIUIONPOBOAHOCTb, KOHBEKIIMIO,
M3JIy4ECHHUE;

Hccnenosanue SIBJICHUS

TEIUI000MEHa TMpU CMEUIMBaHUU
XOJIOMHOM W  TOpsAYed  BOJBIL;
Habmonenue YCTaHOBJICHHUS
TEIJIOBOTO  PAaBHOBECHUSI  MEKIY
ropsidiei W XOJIOJHOW  BOJOM;
Onpenenenue (u3mepeHue)
KOJIMYECTBA TETJIOTHI,

YCTHBI ~ OIPOC;

MMACHMEHHBIHN
KOHTPOJIb;
Kxpabora;
MpaKTHYeCcKast
pabora;
CaMOOIIEHKa
HCIIOJIb30BAHUEM
«OLIEHOYHOTO
JINCTay;

C




IOJIYYCHHOT'O BOIOM npu

Tero000MeHe c HarpeTbIM
METAJIIINYECKUM LWIAHIPOM;
Onpenenenue (u3mepeHue)
YAEIbHON TEIUIOEMKOCTH
BEIIECTBA;

Pemenne 3amay, CBS3aHHBIX C
BBIYUCIICHUEM KOJIMYECTBA TECILIIO-
TRl M TEIUVIOEMKOCTH  TIpH
TEIIOOOMEHE;

AHanu3 cUTyalui MpaKkTHIeCKOro
HUCITIOJIB30BAHUA TCIIJIOBBIX
CBOWCTB BEIECTB W MaTepUasOB,
HampuMep B LEISIX DSHeprocode
pEeKEHUS: TETUTOU3OJISIIIHS,
sHEeprocoeperaromme KPBIIIIH,
TEPMOAKKYMYJIATOPHI W T. .}
HaGmonenue siBieHuit ucrmapeHus

u KOH/ICHCAIUU;
UccnenoBanue nporecca
WCIapeHus pa3ITUYHBIX
KHUIKOCTEH;

OObsicHeHUE SIBICHUN HUCTIapeHUs
nu KOHJICHCAIINN Ha OCHOBC
aTOMHO-MOJICKYJIIPHOTO ~ YYEHUS;
HaoOmronenune u 0o0BsCHEHNE
mpolecca KUMEeHHUs, B TOM YHUCIIe

3aBUCUMOCTH TeMIIEpaTypbl
KUTICHUS oT JTaBJICHMUS;
Onpenenenue (u3mepeHue)
OTHOCUTENIbHOU BJIQKHOCTH
BO3/yXa;

Hab6monenue npoiecca




IIJTaBJICHUA KPpUCTATNINYCCKOT'O

BEIIECTBA,  HANpUMEp  JIbJa,
CpaBHeHHUE NPOLECCOB TUIABICHHUS
KPUCTATININICCKUX TSI u
pasMsArdeHus TpH  HArpeBaHHUH
amMop(HBIX TEN;
Ornpenenenue (n3mMepeHnue)
y,lIeJ'IBHOI\/’I TCIJIOTHI  IIJIABJICHUSA
apna.  OObsicHeHWe  SBJICHUHN

TUTABJICHUS W KPUCTAJUTH3AIMHA Ha
OCHOBE  aTOMHO-MOJIEKYJISIPHOTO
YVUCHUS;

Pemenne 3agau, CBS3aHHBIX C
BBIYMCJIEHHEM KOJHUYECTBA TEIIO-
Thl B TpoOlleccax TeIuionepeaadn
MpH  TUIABJICHUM W  KPUCTAILIH-
3aIuu, WCTIapEeHUN u
KOHJIEHCAINH;

AHanu3 cCUTyalui MpPaKkTHIeCKOro
MIPUMCHCHUS SBJICHUH IIJIaBICHUS
U KpHCTaUIM3allUM, Hampumep,
MOJTyYeHUE CBEPXYHUCTHIX
MaTepuasoB, CoOJieBas TpeiKa W
Aap.;

Ananmu3 paboTel U OOBSICHEHHE
MIPUHIIAIIA JCHCTBHUSI TEIJIOBOTO
JIBUTaTelIs;

Brranciaenue KOJINYECTBA
TEIUIOTHI, BBIJACNSIONICTOCS TPH
CTOpaHWH  Pa3IUYHBIX  BHJIOB
tormBa, u KIIJl nBurarens;
OO6cyxnenne SKOJIOTUUECKAX
MOCCACTBHI HCIIOJIb30BaHUS




NBUTATEIEH BHYTPEHHETO
CrOpaHusi, TETUIOBBIX M TUIPOIJICK-
tpoctanuuit (MC — »3konorus,

XUMU);

Hroro no pazgeny

28

Pazgen 2. Dnexrpuieckue U MarHUTHBIC SIBICHUS

2.1

DJIEKTPUYECKHE
3apsiKeHHbIE
B3aHUMOJICIICTBHE

3apsibl.

TCJ1a U

nux

7

0

HaoOmronenue u MIPOBE/ICHHE
OTIBITOB TIO JIEKTPHU3AINH TEJ TPU
COTIPUKOCHOBEHUH W WHAYKITUEH;
HaGmronenne ©u = 0OBSCHEHHE
B3aUMOJICHCTBUSI OJHOMMEHHO H
pPa3sHOMMEHHO 3apsHKEHHBIX —TeT,
OObsicHEeHHEe TPUHIUTA JCHCTBUS

ANEKTPOCKOIIA;
OOpsacHeHuE SIBJICHUI
3H€KTpH3 aluu HpI/I
COTIPUKOCHOBEHHUH Tel "
WHAYKIUMEH C MCIOJIb30BAHUEM
3HAHUM 0 HOCHUTEJIAX
ANMEKTPUIECKUX 3apsioB B
BEIIECTBE;

PacrosnaBanne u  OOBSCHEHHE
SBJICHMA DJIGKTpU3AIlMd B  TIO-
BCEIHEBHOM JKU3HHU,
HaOmronenue u 00BsICHEHNE
OTIBITOB, WIUTFOCTPUPYIOMIUX 3aKOH

COXpaHEHUs AJIEKTPUIECKOTO
3apsiza;
HaoOmronenue OIIBITOB o

MOZJCIIMPOBAHUIO CHUIIOBBIX JIMHUH

YCTHBIA ~ OMpPOC;
MUCbMEHHBIN
KOHTpOJIb;
IIpakTnueckas
pabora;

pecypch




AIEKTPUUECKOTO TTOJIS;
Uccnenosanue JNIEUCTBUS
AIEKTPUUECKOTO TOJIST Ha
HpOBO)IHI/IKI/I 158 JII/IBJ'IGKTPI/IKI/I;

2.2

[IOCTOSIHHBIM ~ DJIEKTPUYECKUI
TOK

20

10

HaOmronenue pasnuyHbIX BUIOB

JNEUCTBUSA 3JEKTPUUYECKOTO TOKa U
oOHapyKeHHe ATUX BUJIOB
JIEMCTBUS B MMOBCEIHEBHOMN KU3HH;
Coopka " UCIIBITAaHHE
ANEKTPUUECKOU LEITH
IIOCTOSTHHOTO TOKa;
N3mepenune CHIIBI TOKa
aMIIePMETPOM;

N3mepenune AIEKTPUUECKOTO
HaIPSKEHUS BOJIBTMETPOM;
[IpoBenenue H 0OBsICHEHHE
OIIBITOB, JTEMOHCTPUPYIOIITUX
3aBUCUMOCTD AIEKTPUUECKOTO
COTIPOTUBJICHUSI TPOBOJIHUKA OT
ero JUTMHEI, TUIOIIA N
MOTIEPEUHOTO CeueHUs u
Marepuana;

HccnenoBanne 3aBUCUMOCTH CHIIBI
TOKA, MIPOTEKAIOILIETO yepes

pE3UCTOpP, OT  CONPOTUBJICHHA
pesucTopa U HaNpsHKEHHUsIHA
pe3ucTope;

IIpoBepka mpaBWila  CIIOXKECHHUS
HalpsDKEHUH  IIpU  [OCJIEeA0Ba-
TEIbHOM COEIMHEHUH IBYX
PE3UCTOPOB;

YCTHBII ~ OIIPOC;

MMHUCHMEHHBIHN
KOHTPOJIb;
MpaKkTUYecKas
pabora;
CaMOOIIEHKa
HCIIOJIL30BAHUEM
«OLIEHOYHOTO
JINCTay;

C




[IpoBepka npaBuita JJIsi CUIIBI TOKA
Mpy  TapauIeIbHOM COECIMHEHUH

PE3UCTOPOB;
AHanu3 CUTyaIuin
IOCJIEIOBATEILHOTO u
MapasieIbHOTO COCIUHECHHUS
MIPOBOJHUKOB B JIOMAaITHUX
AIEKTPUYECKUX CeTHX;
Pemenue 3a7a4 C

HUCIIONB30BaHueM 3akoHa Oma u
dbopMyn pacuéra IEKTPHUECKOTO

COITPOTUBJICHUA npu
1ocye10BaTeIbHOM "
napajuieIbHOM COCITMHCHUHT
MIPOBOJTHUKOB;

Onpenenenne paboThI
AJIEKTPUYECKOTO TOKa,
MIPOTEKAIOIIETO Yepe3 PEe3UcTop;
Ornpenenenue MOIIIHOCTHU
AIIEKTPUIECKOTO TOKa,

BBIJIEIIIEMOM Ha  PE3UCTOpE;
Wccnenosanue 3aBUCUMOCTH CYIIEI
TOKa  4Yepe3  JaMIO4yKy  OT
HaIPsKEHUSA Ha HEW;
Onpenenenne KIIJ| narpeBarens;
UccnenoBanne  mpeoOpa3oBaHUs
SHEPruM TpU TOABEME TIpy3a
AJIEKTPOJIBUTATENIEM;
OO0mbsicHeHne yCTpOHCTBAa |
MPUHLIAINA JIEHCTBUS JTOMAIIHUX
AJIEKTPOHArPEBATEIbHBIX
puOopoB;

OOpsicHeHHe TPUYMH KOPOTKOTO




3aMbIKaHUsl ¥ MPUHLKIIA ACHUCTBUS
IIJIAaBKUX IIPETOXPAHUTEIIEH;
Pemenue 3a7a4 C
WCIIOIh30BaHUEeM 3akoHa JIkoyiis
—Jlenna;

HaOmronenune BO3HHUKHOBEHUSI
AJEKTPUYECKOTO TOKa B KUA-
KOCTH;

23

MarauTHbIE SBICHUS

HccnenoBanme MarHuTHOTO
B3aUMOJICHCTBHS IMOCTOSIHHBIX
MarHuTOB;

W3ydenne  MarHUTHOTO  TOJIA
IIOCTOAHHBIX MAr"HmTOB HpI/I nux

OOBEIMHEHUU W  pa3JeNICHUU;
IIpoBenenue OIIBITOB o
BU3yaJIU3allUU TOJS MOCTOSHHBIX
MarHuTOB;

N3yuenue SIBJICHUS
HaMarHU4YUBaHUS BEIIIECTBA;
Hccnenosanue JNENCTBUS
3JIEKTPUYECKOTO TOKa Ha
MarHuTHYIO CTpEJIKY;
[IpoBenenue OTIBITOB,

JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
CWJIBI B3aUMOJICUCTBUS KATyLIKU C
TOKOM M MarHura OT CHJIbl U Ha-
IIpaBJIEHUS TOKA B  KaTyLIKE;
AHanus cuTyaluui MpaKkTH4ECKOro
MIPUMEHEHHUS AJIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKUX
YCTPOWCTBAX, MPOMBIIIIEHHOCTH,

YCTHBII  OIIPOC;
NUCHLMEHHBIN
KOHTPOJIb;

MpaKTHYeCcKast
pabora;
CaMOOIIEHKa
HCIIOJIb30BAHUEM
«OLIEHOYHOTO
JINCTay;

C




MEHIINHE);
N3ydyeHue nelcTBUS MarHUTHOTO
MoJsl Ha IMPOBOJHUK C TOKOM;

N3yuenue JNEUCTBUS
AIEKTPOBUTATENS;

N3zmepenne KITA
AIEKTPOJBUTATEILHON YCTAHOBKU;
Pacno3naBanue u aHanu3

Pa3IMYHBIX IPUMEHEHUH 3JIEKTPO-
JBUTaTesei (TpaHcmnoprt, ObITOBbIE

yCTpOHCTBa " ap.);

2.4 [DnexTpoMarHuTHas MHIyKuus (4 0 OIBITEI o HUcciaea0BaHuIo|Y CTHRIN OIIpoC;
SIBIIEHHUS AJIIEKTPOMArHUTHOM|KOHTPOJIbHAS
WHAYKIAH: ucclieJJoBaHue|pabora;
N3MEHEHHH 3HAuYCHUS H|CaMOOILICHKa C
HaTpaBIIECHUS WHAYKIIHOHHOTO|UCTIOIh30BaHHEM
TOKa, «O1eHo4YHoro

JINCTaY;

Hroro no pazneny 37

PesepBHOE BpeMms 3

OBIIEE KOJIMYECTBO YACOB (68 21
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TEMATHUYECKOE IIJTAHUPOBAHUE 9 knacc

Ne |HanmmenoBanmue KonnuecTBo yacoB [laTa Buns! nesrensHOCTH Bunpl, (bOopMBI[DJIEKTPOHHBI
/1 |pa3zaesnos U TEM U3y4EHUs KOHTPOJIS e
NPOTPaMMBT BCEl' |KOHTPOJIbHBIE [MPAKTUYECKUE (dpoBEIe)
0 paboThI paboThI o6pasoBare
bHBIC
pecypcsl
Paznen 1. Mexannueckue sBICHUS
1.1 [Mexanuueckoe 10 1 3 AHaM3 U OOCYXICHUE pPa3IUUHbBIX|Y CTHBIN OIIpoC;
IBUKEHHE U CHOCOOBI MIPUMEPOB MEXaHUYECKOTO/IBUKEHUS;|TUChMEHHBIH
€ro OINHCaHUs OOcyxaeHne rpaHul] MPUMEHUMOCTH|KOHTPOJIb;
MOJIeIH «MaTepHalIbHAATOUKA;|[KOHTPOJIbHAS
Ornucanue MEXaHUYEeCKOTo|pabora;
JIBUKCHHUSI pa3IMYHBIMU|TPAKTUYECKAs
cnocobamu(ypaBHEHHE, Tabnuia,[padora;
rpaduk); CaMOOIICHKA c
AHanu3 JKW3HEHHBIX CHUTyaluil, B|UCIOJIb30BaHUEM
KOTOPBIX nposiIsieTcs|«OIeHOYHOTO
OTHOCHUTEJIBHOCTh ~ MEXAaHUYECKOTO|JIUCTay;
JIBUKCHHUS,
Habnronenue MEXaHHUECKOTO
JIBUKCHHUSI Tena

OTHOCUTEIBHOPA3HBIX TEJl OTCYETA;
CpaBHeHHE TMyTe U TpaeKTOpUU
JBUKCHHSI OJTHOTO M TOTO XKe Tela
OTHOCHUTEIIFHO Pa3HBIX Tel OTCu&Ta;
AnHamu3z  texkcra  [amunes o0
OTHOCHUTEIBHOCTH

JIBVKCHVISI; BBITIOJTHCHUE 3aJaHUA TI0
TEKCTY (cMBICTIOBOE YTCHUE);
Omnpenenenne cpenHed  CKOPOCTH




CKOJIb)KEHUSI OpycKa WU JIBUXKEHUS
mapuKa Mo HAKJIOHHOM TIIJIOCKOCTH;
AHanuz M 00CyXJeHHE CII0COO0B

NpUOIMKEHHOTO onpeeaeHus
MIHOBEHHOM CKOpOCTH;
Omnpenenenne CKOPOCTH

PaBHOMEPHOIO JIBWKEHUS (IIapvKa B
KHUJIKOCTH, MOJIEIH DJIEKTPUUECKOTO
aBTOMOOMIIS " T. 1.);
Omnpenenenne MmyTH, MPONAECHHOTO 3a
JAHHBI TPOMEXYTOK BPEMEHM, U
CKOpPOCTHM  Tela 10  rpapuky
3aBHCHUMOCTH Iy TUPaBHOMEPHOTO

JIBHOKEHUS oT BPEMCHU;
Ob6cyxneHue BO3MOJKHBIX
OPUHIMIOB  JIGUCTBHUS  TPUOOPOB,
U3MEPSIONINX CKOpOCTh
(ciuoMeTpoB);

Boluncnenue myTd ¥ CKOPOCTH IpHU
PaBHOYCKOPEHHOM TPSIMOJMHEHTHOM
JIBJKEHUU Tena;
Onpenenenue NpOWICHHOTO MYyTH U
YCKOpPEHHUS!  JIBIKEHHUS Tela 1O
rpaduKy 3aBHCHUMOCTH  CKOPOCTHU
PaBHOYCKOPEHHOTO MPSIMOJIMHEIHOTO
JIBUKEHHUSI  Telna  OT  BPEMEHH;
OmnpeneneHne yckopeHMsl Tena IpU
PaBHOYCKOPEHHOM  JBHKEHMHM  TIO
HaKJIOHHOM IUIOCKOCTH;
Nsmepenne mnepuoma W 4acTOTHI
oOpallleHusi Tela IO OKPYXKHOCTH;
Omnpenenenne CKOPOCTH
PAaBHOMEPHOTO JBUXKEHHUsI Tejla MO




OKPY>KHOCTH;
Pemienne 3amad Ha onpeneneHue

KMHEMaTU4YECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBUKCHUS
pa3IMUHBIX BU/IOB;
PacnosnaBanme u npubIMKEHHOE
OIHCaHue pa3IMUYHBIX BHJIOB
MEXaHUYECKOTO JIBUKEHUS B

IpupoJie M TEXHHWKE (HAa MpUMepax
CcBOOOJIHO MAaAAIONINX TEH, NBIKEHUS
JKHUBOTHBIX, HEOECHBIX Te,
TPAHCIIOPTHBIX CPEACTB W [Ip.);

1.2

BiaumoaencTBUE TEN

Habnronenue m 00CyXIIeHHE ONBITOB
C JBWKEHHEM TeJa MPU YMEHBIIICHUH
BIIMSIHUSA TIPYTHX Tell,
MPETSATCTBYOIINX JBOKEHUIO;
Amnanmus TEKCTa lamunes c
OIMCAHUEM MBICICHHOTO JKCIIEpH-
MEHTa, OOOCHOBBLIBAIOIIEIO 3aKOH
WHEPIMH; BBIOJHCHUE 3aJlaHUi TI0
TEKCTY (cMBICITOBOE YTCHHE);
OO0cyxaeHue BO3MOYKHOCTH
BHITIOJTHCHMSI 3aKOHA WHEPIHHA B
pa3inYHbIX ~ CHUCTEMaxX  OTCYETa;
Habnronenue " o0CyX1eHune
MEXaHUYECKHUX SIBJICHUH, npo-
UCXOJSIIMX B CHCTEeME OTcuéra
«Tenexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM IBWKEHUU
OTHOCHUTENbHO KabuHeTa (DU3HKHY;
JelictBUs ¢ BEKTOpaMu  CHIIL:

Y CTHBIN OIIpOC;
MHUCHMEHHBIN
KOHTPOJIb;
KOHTPOJIbHAS
pabora;
MpaKTHYeCKas
pabora;
TECTUPOBAHHUE;
CaMOOIICHKA c
HCIIOIL30BaHUEM
«O1eHoYHOoro
JINCTaY;




BBIIIOJIHEHHUE 3aJaHUM II0 CIIOKEHUIO

" BBIYHTAHHUIO BEKTOPOB;
HabGmonenue w/wnu  mpoBeneHue
OIIBITOB, JIEMOHCTPHPYFOIIIHAX

3aBUCHUMOCTb YCKOpPEHHMS Tela OT
MIPUJIOKEHHOM K HEMY CHJIBI U MacChl
Tena;

AHanmu3 W OOBSCHEHHE SIBJICHHHA C
UCIIOJIB30BAaHUEM BTOPOIO  3aKOHA
HrroToHa;

Pemenne 3amad ¢ HCHOJIB30BaHUEM
BTOpOro 3akoHa HeroToHA M npaBuia
CIIOKEHHUS CUJI,
Omnpenenenne XECTKOCTH NPYKUHBI;
AHanu3  cuTyaluii, B  KOTOpPBIX
HaOmomaroTcss  ynpyrue  aedop-
Maluil, W UX OOBSICHEHHE C
WCIONb30BaHUEeM  3akoHa  ['yka;
Pemenne 3amad ¢ HCHOIB30BaHUEM
3aKOHa I'yka;
HccnenoBanue 3aBUCHUMOCTH  CHJIBI
TPEHUSI  CKOJBKEHUS  OT  CHJIBI

HOPMaJIbHOTO JIaBIICHHUSL.
Ob6cyxnenue pe3yJIbTaToB
UCCIIEI0BAHMS,

Onpenenenve kodpduueHTa TpeHUs
CKOJIB)KEHHUS,

I/I3MepeHHe CHJIbI TPEHHUA IIOKOS,
Pemenne 3amad ¢ HCHOJIB30BAHUEM
dbopMynel IS CWIIBI  TPEHUS
CKOJIB)KEHHUS,

Ananns JABMOKCHUSI TEJ TOJBKO IION
JNeCTBUEM — CHJIBI  TSKECTH  —




CBOOOIHOTO MaJICHUS;

OO0BsACHEHHE HE3aBUCUMOCTH
YCKOpeHHUsi CBOOOJHOTO TaJeHUs OT
MAaccChl Tena;

OneHka BEJIMYUHBI CUJIBI TATOTEHUS,
JICHCTBYIOIIEH MEXKIY BYMs TE€JIaMH
(s pa3HBIX Mmacc);
AHanu3 JABW)KEHHS HEOECHBIX Tel
MO ACWCTBUEM CHIIBI TATOTEHUS (C
HCIIOJIb30BAaHUEM  JTOTIOJHUTEIBHBIX
HUCTOYHUKOB uHpOpMaIUN);
Pemenne 3amad ¢ MCHoJIb30BaHUEM
3aKOHAa BCEMHPHOIO TATOTEHUSA U
dbopmynel It pacu€ta  CHIIBI
TSKECTH;

AHanu3  OpPUTMHAIBHOTO  TEKCTa,
ONKCBIBAIOLIETO TIPOSBIICHUS 3aKOHA
BCEMHMPHOTI'O TATOTEHUS; BBITIOJHEHUE
3aJJaHUi 10 TEKCTy (CMBICIOBOE
YTEeHUE);

Habmronenue u o6cykJieHUE OIBITOB
[0 M3MEHEHHIO Beca Tena Ipu

YCKOPEHHOM JBUKECHUU;
AHanu3 ycloBUIl BO3HUKHOBEHUS
HEBECOMOCTH u NIEPETPY3KH;

Pemenue 3amad Ha onpeneneHne Beca
TeJa B Pa3IMYHBIX  YCJIOBHSIX;
AHau3 cuJjl, JEUCTBYIOIIUX Ha TEJO,
MOKOsIIeeCs Ha OIIOpE;
Onpenenenue LIEHTpA TSKECTHU
Pa3IUYHBIX TEN;




1.3

3aKOHBI COXpaHCHUA

HaGmoienue u 06cyX/1eHUE OTBITOB,
JIEMOHCTPHUPYIOIINX nepenavy
HMMITyJIbCA TIPU B3aUMOJICVCTBUU TEI,
3aKOH COXPaHEHHsI HUMITyJbCa IpHU
abCONIIOTHO YIPYrOM W HEYNpPyrom
B3aMOJCHCTBUN TeI,
AHanmu3 cuTyaluidi B OKpY’Karolleu
JKU3HU C HCMOJBb30BAHHEM 3aKOHA

COXpaHEeHUs HMITYJIbCa;
Pacnio3naBpanne SIBJICHUS
PEaKTUBHOTO JBUKEHHUS B IPUPOAE U
texuuke (MC —  Ouosorus);

[IpumeHeHre 3aKOHA COXpaHEHUs
UMITyJIbCca U pacuéra pe3ysIbTaToB
B3aMMOJICHCTBHS Tenl (Ha TpuMepax
HEYIIPYroro B3aUMO/ICUCTBUS,
VOPYTOro IEHTPAIbHOTO  B3aUMO-
)IeﬁCTBHﬂ ABYX OAWHAKOBBIX TECII,
OTHO M3 KOTOPBHIX HEMOJABUKHO);
Pemrenne 3amad ¢ MCHOIB30BaHUEM
3aKOHA  COXPAaHEHUS  HUMITYJIIbCa;
Ompenenenue paboThI CHITBI
VOPYrOCTH TpH TOIBEME Tpy3a ¢
HUCIIOJIB30BAHUEM HCIIOABUXHOIO H

IMOJIBHKHOTO OJIOKOB;
Nsmepenne MOIIIHOCTH;
N3mepenrie NOoTeHIUATbHON YHEPTUU
YIpYro neopMUPOBAHHOM
MPYKUHBL;

N3mepeHre KHUHETHMYECKOW HHEpruu
Tena I0 JJIUHE TOPMO3HOIO IIyTH;
DKCIepUMEHTAIIBHOE CpaBHEHHUE
U3MEHEHUS MIOTCHIUAIbHOU 51

Y CTHBII OIIpOC;
MUCbMEHHBIN
KOHTPOJIb;
KOHTPOJIbHAS
pabora;
MpaKTHIecKast
pabora;




KMHETUYECKOW DJHEpPruil Tena Ipu

JIBUKCHUH o HAaKJIOHHOM
IIJIOCKOCTH;
DKcnepuMeHTaIbHAas IIpOBEpKaA

3aKOHa COXPAHEHUs MEXAHUYECKOU
SHEPTUU TPU CBOOOJHOM TAJCHUH;
[IpumeHeHne 3akoHa COXpAaHEHUS
MEXaHUYECKOM PHEPTUM ISl pacuéra
MOTCHIIMAILHOM W KMHETHYECKOM
SHEPru Tena;
Pemienne 3amad ¢ MCHOIB30BAaHHEM
3aKOHAa COXPAHEHUS MEXaHUYECKOU
SHEPIuu;

Hroro no pazneny 40

Pa3znen 2. Mexanuueckue kojaeOaHus U BOJIHBI

2.1 |MexaHnuyeckue 7 0 HaGmonenue Kose0aHuit noA|Y CTHbIN OTpoc;
Kosie0aHus JNEHCTBHEM CHJI TSXKECTH U YINpPY-|THCbMEHHBII

rocTd U OOHapyXeHHe TOoJ00HBIX
KOJIeOaHWl B OKpY)KaroIIeM MHUPE;
AHanu3 koneOaHuil Tpy3a Ha HUTU U
Ha npyxuHe. OnpeneneHne 4acToThl
KoieOaHuil  MaTeMaTHYecKoro U

MPY>KUHHOTO MasiTHUKOB;
Habmronenue u 0ObSICHEHUE SABICHUS
pe30HaHca;

Hccnenosanue 3aBHUCUMOCTH

nepuoAa KoyieOaHW MOJBEIIEHHOTO
K HUTH Tpy3a OT JJJIUHBI HUTH;
[IpoBepka HE3aBUCHUMOCTH IEpHOJA
KoeOaHuil Tpy3a, MOABEIICHHOTO K

KOHTPOJIb;
HpaKTHYeCcKast
pabora;
TECTHPOBAHUE;




JICHTE, oT MaccChl rpy3a;
HaGmronenue n 06CyKaeHue ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCHMOCTD
nepuosa KoieOaHWd TPY>KUHHOTO
MagTHHKa OT MacCchl Tpy3a WU
XKECTKOCTU NPY>KUHEI,
[IpumeHeHne MaTeMaTUYECKOro U
MPY>)KUHHOTO MAasTHUKOB B Ka4yeCTBE
MOJIeJICH IJIsI OIKMCAHUS KOJcOaHUH B
OKpY>KaroIem MHpE;
Pemenne 3amady, CBI3aHHEIX C
BBIYMCJICHHEM WJIH OLIEHKOM YacTOTHI
(mepuona) Kosie0aHui;

2.2

Mexannueckue
3ByK

BOJIHBI.

OOHapyKeHHe M aHaJu3 BOJIHOBBIX
SABJICHUM B OKPYXKAIOIIEM MHpE;
Habnronenue pacrpocTpaHeHHs
MPOJIOJIBHBIX W TIOTIEPEYHBIX BOJH
(ma Momenu) u  OOHapyKeHHE
aHAJIOTHYHBIX BUJIOB BOJIH B MIPHUPO/IE

(3BYK, BOJISTHBIE BOJIHBI);
Bbrumcnenve  UIMHBI  BOJHBI U
CKOPOCTH pacrpocTpaHeHHUs
3BYKOBBIX BOJTH;
DKCIIEpUMEHTANFHOE  OTpe/eNieHUe
rpaHMIl JaCcTOTHI CJTBITIIAMBIX
3BYKOBBIX KOJICOAHUH;

HaOmronenne 3aBHUCHMOCTH BBICOTHI
3ByKa OT 4YacTOThl (B TOM YHCIIE C
HUCIIOJIB30BAHUEM MySLIKaJ'IBHI)IX
WHCTPYMEHTOBR);

HaOmronenue u o0ObSICHEHHE SIBICHUS

Y CTHBIN OIIpoc;
KOHTPOJIbHAs
pabora;




aKyCTUYECKOIO pe3oHaHca;
AHanu3  OpPUTMHAJIBHOTO  TEKCTa,

MOCBSIIEHHOTO HCIIOJIb30BAaHUIO
3ByKa (WM yJIbTpa3ByKa) B TEXHHUKE
(9x0moKarnus, YJIBTpa3BYyK B

MEAWIMHE W Jp.); BBIOJHEHUE
3aJJaHUi 10 TEKCTy (CMBICIOBOE
YTEeHUE);

Hroro no pazgeny 12

Pa3nen 3. DnexkTpoMarHuTHOE I0JIE€ U 3JIEKTPOMArHUTHBIE BOJIHBI

3.1 [9nexTpoMarHuTHOE 8 1 2 [Toctpoenue paccyKaeHu, Y CTHBII OIIpoc;
nojue 000CHOBBIBAIOIINX B3aMMOCBSI3b|{KOHTPOJIbHAS
3JIEKTPOMAarHUTHbIE NIEKTPUYECKOTO U MarHUTHOro|padora;
BOJIHBI TIOJIEH; [IpaKTUYECKast

DKCIepUMEHTAIbHOE M3y4YeHHE
CBOMCTB 3JIEKTPOMArHUTHBIX BOJH (B
TOM YHCIIE C IMOMOIIBI0 MOOHIBHOTO
tenedoHa);

AHamu3 PEHTICHOBCKUX CHHMKOB
YeJI0BEYECKOTO OpraHHU3Ma,
AHamu3  TEKCTOB, OIMCHIBAIOIINX
MIPOSIBIICHUS ANEKTPOMATHUTHOTO
W3Iy4YCHUS] B  TPHUPOJE:  IKHUBBIE
OpPraHM3Mbl, W3Iy4eHUsT HEOECHBIX
Ten (cMBICTIOBOE YTCHUE);
Pacrio3naBanue U aHAIU3 Pa3IMYHBIX
pUMEHEHUH AIIEKTPOMArHUTHBIX
BOJIH B TEXHHKE;
Pemrenne 3amad ¢ MCHOIB30BaHUEM
bopmyn JUTSt CKOpOCTHU

pabora;




QJICKTPOMATrHUTHBIX  BOJIH, JIMHBI

BOJIHBI u qaCTOThI CB€Ta,
Hroro no pazgeny
Paznen 4. CBeroBble siBICHUS
4.1 [3akoHBI Ha6mronenue ONBITOB,|Y CTHBIN OIPOC;[pecypChl
pacrpoCcTpaHeHus CBETa JIEMOHCTPUPYIOLIUX SIBJICHHUE|[TPAaKTUYECKast
MPSIMOJIMHEMHOTO  pacnpocTpaHeHusi|padboTa;

cBeTa (BOBHUKHOBEHUE TEHH U TOJY-
TEHW), W WX HWHTEpOpETalus C
WCTIOJIb30BAHUEM TOHSTHUS CBETOBOTO
ny4a;

OObsicHeHHE W MOJEIMPOBAHUE
COJTHEYHOTO M JIYHHOTO 3aTMEHHUIi,
HccnenoBanne 3aBUCUMOCTH  yriia
OTPaXEHHs CBETOBOTO JIyya OT yria
MaJCHHUS,

N3yuenne cBOWCTB M300pakeHUs B
TUIOCKOM 3epKare;
HaOmronenrne u 0oOBSICHEHUE OIBITOB
0 TMOJYyYEHHI0 M300paXeHuH B
BOTHYTOM W BBIIIYKJIOM 3€pKajax.
HaGmonenue u 00BsSCHEHHE OMBITOB
M0 TIPEJTOMJICHUIO CBETa Ha TPAHHUIIE
pa3IMuYHBIX Cpel, B TOM 4YHUCIe
ONBITOB C TIOJIHBIM BHYTPEHHUM
OTpa’keHUEM;

HccnenoBanne 3aBHCUMOCTH  yIJia
MpEeNOMIICHUsT OT yIJia TaJeHus
CBETOBOTO JIy4a Ha TPaHHIIC «BO3TYX
—CTEeKIIO;




Pacrio3HaBaHue SIBICHHI OTpa)keHUS
nu HpeJ’IOMJ’IeHI/IH CBETa B
[MOBCEIHEBHON KU3HHM. AHaIM3 U
O6’B$ICHCHI/IC SABJICHUS OIITHYCCKOTO
MUpaxa;

Pemenrie 3amad ¢ HCIOIB30BaHUEM
3aKOHOB OTPAXXCHUS M TPEITOMIICHUS
CBETa;

4.2

JInH3EI U OIITUYECKUE|S

pUOOpPHI

[Tomyuenue N300paxeHui c
NIOMOIIBI0 COOMpArOIIe M paccer-
Baromien JINH3;
Omnpenenenue (dokycHoro
pacCTOSHUST W ONTHYECKOW CHIIBI
cobupatomieit JIMH3BL;
AHanu3 yCTpOHCTBAa W TPUHIIHIIA
JNEWCTBHS HEKOTOPBIX ONTHYE CKUX
pruOOpPOB: ¢doroamnmapara,
MHKpockoma, — Teneckoma(MC — —
ouosnorus, aCTpOHOMHUS);
AHanu3 SBICHUH OJIM30PYKOCTH H
JATbHO30PKOCTH, NpUHIIKATA
neiictBust oukoB (MC — Ouomnorus);

Y CTHBIN OIIpOC;
MMHMChbMEHHBIM
KOHTPOJIb;
MpaKkTUYeCcKast
pabora;

4.3

PasnoxxeHune
CBETa B CIICKT

oenoro|5

HabGmromenne  mo  pasioXKEHHIO
Oenoro cBeTa B CIICKTD;
Habmronenue u oObSICHEHHE OIBITOB
10 TOJYyYCHUIO OElloro cBera IpH
CIIOKCHUM CBETa pa3HbIX IBETOB;
[IpoBeneHne U OOBSCHEHHE OIBITOB
Mo BOCHPUATUIO HOBCTa NPCIAMETOB

Y CTHBIN OIIpoC;
KOHTPOJIbHAS
pabora;
MpaKTHYecKas
pabora;




IpU UX HAOJIOJCHUH Yepe3 IBETOBbIC
GuIbTPHI (uBeTHbIE OUKH);

Hroro no pazgeny
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Paznen 5. KBanToBble ABJIEHUA

5.1 |Ucnyckanue n
MOTJIOIIEHHE
aTOMOM

CBCTa

5

OO6cyxneHne eI OTIBITOB
Pezepdpopna mo  wmccienoBaHUIO
aTOMOB, BBIJBIDKEHHE THIIOTE3 O
BO3MOXKHBIX pEe3yJlbTaTax OIBITOB B
3aBUCUMOCTH OT IPEINOoIaraeMoro
CTPOEHUSI aTOMOB, (OPMYIHPOBAHUE
BHIBOJIOB W3 pE3yJbTaTOB OIIBITOB;
O6cyxnenue MIPOTUBOPEYHIA
IJJAHETApHOM  MOJEIM aToMa H
OCHOBaHMM i1 TUnore3sl bopa o
CTallMOHAPHBIX OPOUTAX AIEKTPOHOB;
HaGmonenue CIUTOLIHBIX u
JMHEHYATBIX CHEKTPOB W3IYUYCHUS
pa3nuyHbIX BemecTB. OObsACHEHHE
JMHEHYATBIX CIIEKTPOB HW3ITYUYCHHUS;

Y CTHBIN OIIpoc;
MUCbMEHHBIN
KOHTPOJIb;
MpaKTHYeCKast
pabora;

5.2 |Crpoenue
sapa

aTOMHOTI'O

OO6cyxIeHre BO3MOXKHBIX THIIOTE3 O
MOICIISIX CTpOCHUS Anpa;
Ompenenenue cocraBa siiep 1O
3aJIaHHBIM MacCOBBIM U 3apsiIOBBIM
YypcaaM H 10  IIOJIOKEHHIO B
MEPUOJUYECKON CHCTEME AJIIEMEHTOB
MC — XUMHUS);
AHaJIN3 U3MEHEHHUsI COCTaBa sapa U
€ro TMOJIOKEHHUSI B MEPUOJUYECKON

Y CTHBII OIIpOC;
MHUCHEMEHHBIN
KOHTPOJIb;
TECTUPOBAHUE;




CUCTEMC npu ApaIuOaKTUBHOCTHU

MC — XUMHUS);
HccnenoBanue TPEKOB adacTHIl I10
TOTOBBIM ¢dotorpadusim;
OOHapy>xeHue u U3MepeHue
paguamoHHoro (oHa C TMOMOIIBIO
J03UMETpa, OLIEHKa ero
MHTEHCUBHOCTH,

AHanu3 OMOJIOTUYECKUX M3MEHEHHH,
MPOUCXOJSINX  TOJX  JACHCTBUEM
panuoakTUBHBIX M3nyyeHnid (MC —
ouonorus);

Hcnons3oBanue paZioaKTUBHBIX
m3nyyenuii B wmeauumHe (MC —
ouonorus);

53

A nepHble peakun

Pemenne 3amad Cc HCIOJIB30BAHUEM
3aKOHOB COXPAaHEHUS MAacCOBBIX U
3apsAA0BBIX YHCEN Ha OIPENEIICHUE
pe3yibTaTOB  SIIEPHBIX  PEaKLUW;
aHaImn3 BO3MO>KHOCTH WIH
HEBO3MOKHOCTH SICPHOM PpEaKLUU;

OneHka »JHeEpruuM CBS3U sAep C
HCIIOJIB30BAaHUEM (hopMyibL
OUHIITENHA,

O6cyxnenne MIEPCIIEKTHB
UCTIOJIb30BaHUS yIpaBiIsieMOro
TEPMOSIEPHOTO CUHTE3a;

OO6cyxneHue IIPEUMYIIECTB U
9KOJIOTHYECKUX MPOOIIeM, CBA3aHHBIX
c sanepHoi sHepretuko (MC —
AKOJIOTHSA);

Y CTHBIN OIIpoc;
MHCbMEHHBIN
KOHTPOJIb;
KOHTpOJIbHAS
pabora;
MIpaKTHYeCcKast
pabora;
CaMOOIIEHKa c
UCIIOJIb30BAaHUEM
«OneHo4Horo
JUCTaR;
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Paznen 6. IloBTOpUTEIHHO-0000IIAOIINN MOTYJTH

6.1 |Cucrematusanus nu/ll 0
000011IeHE
MIPEIMETHOTO
coz[epxcaHmI N OIIbITQA
EeATEIbHOCTH,

npuoOpeTéHHOTO TP
U3y4YEHUH BCETO0 Kypca
1076371871

BeimontHeHne  y4eOHBIX  3a/IaHHM,
TpeOyrommx JI€MOHCTpAIIUN
KOMIIETEHTHOCTEH,
XapaKTePU3YyOIIUX

€CTECTBEHHOHAYYHYIO IPaMOTHOCTb:-

NPUMEHEHUSI TOJyYEHHBIX 3HAHUH
TSt HAy4HOT'O 00BSCHEHUS
buznueckux SBJICHUN B

OKpYJKaroliel MpHUPOJE U MOBCETHEB
HOU KHU3HHU, a TaKXC BbIIBIICHUA

(bU3HIeCcKuX OCHOB psana
COBPCMCHHBIX TCXHOHOFHﬁ;-
IPUMEHEHUS OCBOCHHBIX

SKCIIEPUMEHTAJIbHBIX yYMEHUW 1S
uccaea0BaHus (PU3HUECKHUX SBIICHUM,
B TOM YHCJI€ JUIsl IPOBEPKU TUIIOTE3 U

BBISIBIICHHS 3aKOHOMEPHOCTEN;
Pemenue pacu€rHbIX 3a71a4, B TOM
qucie IIPEIOJIArAFOIINX

UCTIOJIb30BaHUE (PU3UUECKON MOJenu
U OCHOBAaHHBIX Ha COJAEP’KaHUU
pa3NIUYHBIX pa3/ienoB Kypca (U3NKHU;
BrimonHeHne u 3ammTa TpyNHOBBIX
WIA HMHIUBUIYaJbHBIX  IPOEKTOB,
CBSI3aHHBIX C COJEepKaHHEM Kypca
bu3uKy;

Y CTHBIN OIIpoc;

MHACHMEHHBIHN
KOHTPOJIb;
TECTUPOBAHUE;
CaMOOIICHKA
HUCIIOIb30BaAHUEM
«O1eHoYHOT 0
JINCTa;

C




Hroro no pasgeny

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME
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