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2.1.10.2. ®U3UKA (yriyb.aenue)

PaGouass mporpamma mno (¢U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa30BaHUsl COCTaBJICHA Ha OCHOBE IIOJIO)KEHUM U TpeOOBaHUM K
pe3yJibTaTaM OCBOCHHUS Ha yriIyOJIEHHOM ypOBHE OCHOBHOW 00pa3oBaTebHON
MpOTpaMMBbl,  TIpEACTaBICHHBIX B  DemepalbHOM  TOCYIapCTBEHHOM
00pa3oBaTebHOM CTaHJApTe OCHOBHOTO obmiero oo6pazoBanus (PI'OC
000), a Takxke c¢ yu€rom IlpumepHoil mnporpamMmbl BOCHUTAHUS U
Konmenmuu  mpemojgaBanusi  ydeObHOoro  mpenmera — «Puszmka» B
oOpa3oBaTenbHBIX oOpraHu3ainusx Poccuiickoit depeparum, pearn3yroNIux
OCHOBHBIE 0011e00pa3oBaTeIbHBIC TPOTPAMMEL.

NNOACHUTEJBHASA 3AIIMCKA

Copnepxanne IIporpammMbl HampaBiI€HO HAa YAOBJIETBOPEHUE IOBBIIIEHHBIX
3alpPOCOB  yYalllMXCs, CTpPeMsAIIUXCsS K Oojiee ri1yOOKOMY OCBOCHUIO
dbusnuecknux 3HaHUN, W Ha (POPMHUPOBAHHE ECTECTBEHHO- HAyYHOU
rpamoTHOocTH ydamuxcsi B IIporpamme y4WuTBIBatOTCSA BO3MOXKHOCTHU
npeamera B peanuzanuu TpeboBanuit ®I'OC  OOO k miaHUpyeMbIM
JIMYHOCTHBIM W METAIPEIMETHBIM pe3yJibTaTaM OOyUYE€HHUs, a TaKxKe
MEXMPEJIMETHBIE CBS3U €CTECTBEHHO-HAYYHBIX YUYE€OHBIX IPEIMETOB Ha
YpPOBHE OCHOBHOT'O 00I11Ier0o 00pa3oBaHuUs

B mnporpamme omnpenensitorcsi OCHOBHBIC II€IU HW3Yy4YeHUsT (QU3UKUA Ha
YpPOBHE OCHOBHOrO 0OwIero o0Opa3oBaHus, IUIAHUPYEMbIE PE3yIbTaThl
OCBOEHMSI Kypca (PU3MKH: JIUYHOCTHBIE, METanpeaMETHbBIE, IIPEIMETHBIE
(Ha yriryOJ1EHHOM YPOBHE)

[Iporpamma ycTaHaBIMBAET paclpeielieHne y4eOHOro Marepuaia mo rojaam
oOydeHusi (MO KJlaccam), mpeajlaraeT MPUMEPHYIO MOCJEI0BATEIbHOCTH
W3y4YE€HUs] TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTUS MOPEIMETHOIO
ColepKaHUs U YyYETEe BO3PACTHBIX OCOOCHHOCTEW YydYaIlUuXcCs, a TaKxXKe
MPUMEPHOE TEMATUUYECKOE MIIAHUPOBAHUE C YKA3aHUEM KOJIMUECTBA YaCOB
Ha W3YYCHUE KaXKJOW TEeMbl M NPUMEPHOM XapaKTEPUCTUKOU yUIESOHOU
JIESITEIHOCTH yYaIllIUXCsl, PEAIM3yEMOM MPU U3YUYECHUU ITUX TEM.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «®U3UKA»

Kypc ¢usuku - cucremoobpasyromuii s €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEAMETOB, TOCKOJIbKY (PU3WUECKHUE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB M
SBJICHUM, H3ydYaeMbIX XUMHEH, Ouojoruei, actpoHomuel u GU3NUYECKOM
reorpadueii. du3uka - 3TO NpeaAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM
BKJAJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA, HO UM IPEIOCTABIAET
HauOoJiee sicHble 00paslibl MPUMEHEHUSI HAyYHOrO METOJia TO3HaHWs, T. €.
crioco0a moTy4eHus IOCTOBEPHBIX 3HaHMM 0 mupe. Hakoner, ¢puzmka — 310
MPEAMET, KOTOPBIM Hapsy C APYTUMH €CTECTBEHHO-HAYYHBIMU MPEAMETAMU
JIOJKEeH JaTh IIKOJBHUKAM MPEACTaBICHUE OO0 YBJICKATEIHLHOCTH HAYYHOTO
HCCJIENOBAHUSA U O PAIOCTU CAMOCTOSATEIILHOIO OTKPBITUS HOBOI'O 3HAHUS



OnHa W3 TIaBHBIX 3a7ad (PU3MYECKOro OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUsl COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH
M HWHTEpeca K HayKe y OCHOBHOM Macchl OOydYarolIuXxcs, KOTOpbIE B
JanbHEenmeM OyIyT 3aHSThl B CAMbIX pa3HOOOpa3HbIX cepax AeATEIbHOCTH.
Ho He MeHee BaxkHas 3ajaya — BBISIBJICHME M MOATOTOBKA TAJTaHTIMBBIX
MOJIOJIBIX  JIFOJIEN 111 TPOJOJIKEHHUsT 0oOpa3oBaHUs W JalibHEHIIeH
npodeccuoHaIbHON NeSITeTbHOCTH B 00JAaCTH €CTECTBEHHBIX HAyK, (DU3UKH,
co3maHusl HOBBIX TexHojoruh Kypc dwusuku yriayOnéHHOTO YpOBHSA
MpeAHa3HAuYeH UMEHHO ISl 3TOU Ipynnbl ydyanuxcsa. OTianune yriryoiaéHHOTo
Kypca pu3uKu oT 6a30BOr0 Kypca Ha YpOBHE OCHOBHOT'O OOIIIETo 00pa3oBaHUs
COCTOUT B HE3HAUUTEIILHOM PAaCIIMPEHUM COJIepKaHus Kypca (mo0aBiieHUM
HEKOTOPBIX DJJIEMEHTOB COJIEp)KaHUs), HO B OOJIBIIICH CTEeNMeHH — B
dbopmupoBaHun 00JIe€ CIOXHBIX MMO3HABATEIBHBIX JACUCTBUM, CBSI3AHHBIX C
OCBOCHHEM W  aKTUBHBIM  MNpPUMEHEHHEM  (PU3WYECKUX  3HAHUU
(uccnenoBatebCKUe ACHUCTBUS, paboTa ¢ WH(OOpMaILMEN, pelieHue 3aaay).
bonee cnoXHBIM XapakTep OTUX JCUCTBUM OTPaXEH B I[UIAHUPYEMBIX
MPEIMETHBIX pe3yJibTaTaX OCBOCHHS ydeOHoro mnpenmera «Duszuka» Ha
yriIyOéHHOM  ypoBHE (CM  COOTBETCTBYIomui pazaen [Iporpammer).
N3yuenne Qusukn Ha yriayOJa€HHOM YpOBHE Tpeamnosiaraer u  Oolee
BBICOKHI ypPOBE€Hb CPOPMHUPOBAHHOCTH E€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH
yyalmxcsi, TO €cCTb 0OOJiee YBEPEHHOE BIIAJCHHE  CIEAYIOUIMMU
KOMIETECHTHOCTSIMH, XapaKTEepU3yOIUMU €CTECTBEHHO-HAYUYHYIO
rPaMOTHOCTb:
— HAy4YHO OOBSICHSITH SIBJICHUS;

— OLICHUBATh U ITIOHUMATh 0COOEHHOCTH HAy4YHOI'0 UCCIICAOBAHMA;

— HMHTEPIPETUPOBATh JAHHBIE U UCIIOJIb30BATh HAyUHBIE JOKA3aTEIbCTBA
JUIS1 TIOJTyYE€HUsI BBIBOJIOB.

N3yuyenue ¢u3uku Ha yriayOJEHHOM YPOBHE TaKX€ JOJHKHO MOMOYb

y4alniuMcs OCO3HAHHO BbIOpaTh JaibHEHIINN Mpodiib 00y4eHUs Ha YPOBHE

cpeaHero oOmero oOpa3oBaHUs, CBA3aHHBIM C (PU3UKOW MM APYTUMU

€CTECTBEHHO-HAYYHBIMHU MPEAMETaAMH.

HEJAX  MW3YYEHMSI  YYEBHOI'O  HPEIMETA  «PHU3UKA» HA
YI'JIYBJIEHHOM YPOBHE

Ilenn wusyuyenuss ¢U3UKKM HA YPOBHE OCHOBHOTrO 0O0IIero oOpa3oBaHUs
omnpeneneHsl B KoHnenmuu npenogaBanus yuyeOHOro npeamera «Pu3ukay
B 00Opa3zoBaTelbHBIX opraHmu3amusx Poccuiickoit deneparnum, peanusyromnmx
OCHOBHBIE 00111€00pa3oBaTEIbHBIE MPOrPaMMbI, YTBEPKAEHHOU penIeHUuEM
Konnernn MunuctepcrBa npocseuienus Poccuiickoit denepannu, npoTOKON
oT 3 nexabps 2019 r Ne [TK-4BH. DT 11€711 HE3HAUYUTEIIHFHO BUIOU3ZMEHSIOTCS
MIPUMEHUTENIbHO K U3YYEHHIO (PU3UKHU Ha YyTIIyOJIEHHOM YPOBHE.

Llenu n3zydyenust GU3MKU HA yriyOIEHHOM ypPOBHE:

—Ppa3BUTHUE UHTEPECA U CTPEMIICHUS O0YUAIOIINXCS K HAYYHOMY U3- YUEHHUIO
MIPUPO/JIbI, PAa3BUTHE UX UHTEIUJIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEI;



—Ppa3BHUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAaHUs U (OPMUPOBAHUE
HCCIIEIOBATEIIbCKOT'O OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;
—dopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHHs KaK pe3yJibTaTa H3y4YCHUs
OCHOB CTPOCHHS MaTepuu U GyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;
—dopMHupOBaHHEe yMEHHH MNPUMEHATh (PU3MYECKUE 3HAHUS W Hay4dHBIS
JIOKa3aTeIbCTBA JIISI OOBSICHCHUS! OKPY KAIOIINX SIBICHUN;
—dopMHUpOBaHHE TPEACTABICHUN O poiu (U3UKUA IS Pa3BUTHUS APYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI;

—pa3BUTHE MPEACTaBICHHM O  BO3MOXKHBIX cdepax Oyaymien
po(deCcCHOHATBHON ACATEILHOCTH, CBSI3aHHOW C (DU3WKOWM, MOATOTOBKA K
nalbHEeHIIIeMy OOyYEeHHIO B 9TOM HAIlPaBIICHUH;

—opMUpPOBaHHE TOTOBHOCTH K JallbHEWIIEMy WU3YYeHHIO (HU3UKU Ha
yIIIyOJIEHHOM YPOBHE B paMKax COOTBETCTBYIOIIHMX Mpoduiield 00yueHus Ha
ypOBHE cpeqiHero obmiero obpasoBanus JJocTuxkeHne 3THX el Ha YpOBHE
OCHOBHOT'0 001Iero oOpa3oBaHUsI 00ECIEUMBACTCS PEIICHUEM CJEIYIOIINX
3aja4:

—npuoOpeTeHre 3HaHU O AUCKPETHOM CTPOSHUHU BEIIECTBA, MEXaHUUECKUX,
TETUTOBBIX, DJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBICHUSX;

—npuoOpeTeHne YMEHUN aHAIM3UPOBATh U OOBIACHATH (PUBHYECKUE SIBICHUS
Ha OCHOBE M3YYEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

—OCBOCHHE METOJOB pEIICHUs PAacUYETHBIX W KA4eCTBEHHBIX 3ajad,
TPpeOYIOIMMUX CO3JaHUS M HUCITOJIb30BaHUS (DU3HMUECCKUX MOJECICH, BKITFOYAs
TBOPYECKHE U MPAKTUKO-OPUCHTUPOBAHHBIC 3a1a4H;

—Ppa3BUTHE HCCICIOBATCIBCKUX yMEHUU: HaOMI0IaTh SBICHUS U
U3MEpPSATh (PU3NUECKUE BEJIUYUHBI, BBIJIBUTATh THIIOTE3bl U TIpeJiaraTh
AKCIIEPUMEHTAIbHBIE CITOCOOBI X MPOBEPKHU, MIAHUPOBATH U MPOBOJIUTH
OTIBITHI, DKCIIEPUMEHTAIbHbBIEC UCCIICTOBAHUS, aHATTU3UPOBATH TTOJTyUYCHHBIC
JTAHHBIC U JIEJIaTh BHIBOJIbI;

—O0cCBoeHHEe MPUEMOB paboThl ¢ MHPoOpMaIuer QU3NUECKOro CONIepKAHUS,
BKJIIOYasi HMHMOpPMAIMIO O COBPEMEHHBIX JOCTWKCHUSIX  (PU3UKH;
HMHTEpIIpeTalus U KPUTUUYECKOE OIEHUBaHUE MH(pOpMaInu;

—3HaKOMCTBO cO chepamu npodecCuoHaIbHON NEATEIbHOCTH, CBSI3aHHBIMU
c (GU3HKOW, ¥ COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JIOCTHKCHUSX (DU3UYECKON HAYKH

MECTO VYYEBHOI'O IPEIMETA «®HU3UKA», H3YYAEMOI'O HA
YI'JIYBJIEHHOM YPOBHE, B YHEBHOM IIJIAHE

B cootBerctBuu ¢ ®I'OC OOO ¢dusuka siBisieTcs: 00s13aTeIbHBIM IPEAMETOM
Ha YpOBHE OCHOBHOT0 oOmiero oOpa3oBanus [Ipu s3Tom uzydenune Gu3NKu Ha
yrIyOJIEHHOM ypOBHE peanu3yeTcsi Kak 3a Cu€T 00sA3aTeIbHON YacTu
y4eOHOTO TIJIaHa, TaK M 3a CU€T YacTh y4eOHOTOo IJIaHa, peaau3yemMoi
y4YacTHUKaMu 00pa3oBaTeIbHBIX OTHOUICHUM. Pacmpenenenue 4acoB Ha
n3ydyeHue GU3MKU Ha YriyOJa€HHOM ypoBHE: 3 4 B Henennto B 8 U 9 kiaccax.
Takum o6pazom, oOmMHA 00BEeM BpeMEHHM Ha u3ydeHue (U3UKU Ha



yriryonéaaom yposHe — 306 u.

COAEP)KAHUE YYEBHOI'O IIPEJIMETA «®PU3UKA»

8 kiacc

Pa3gen 1. TenioBbI€e IBJIECHUS

OCHOBHBIE TIOJIOKCHHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUU CTPOCHUS
BemiecTBa. Macca u  pa3Mepbl aTOMOB W MOJIEKyJd.  OTBITHI,
MOATBEPXKJAIONIUE OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM

TEOPHUH.
Moaenu TBEPAOTO, XKUAKOTO U Ta3000pa3HOro0 COCTOSIHHUM BEIIECTBA.
Kpucrammmueckue n amopdueie Tena. I'padpeH — HOBBIM MaTtepHai IJis

HOBBIX T€XHOJOTHUM. OOBICHEHUE CBOMCTB Ta30B, KHUJKOCTEH U TBEPABIX
TEJI Ha OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KHHETUYECKON TEOPHHU.
[ToBepxHOCTHOE HATSKEHHUE, CMadyWBaHUE, KANWUISIPHBIE SIBJICHUS.
TensoBoe pacmIMpeHUE M CKaTue. 3aBUCUMOCTh JaBJICHUS ras3a oOT
00bEMa, TeMnepaTyphbl.
Temneparypa. CBsA3p TeMIIEpaTypbl CO CPEAHEN KHMHETUUECKOU dHEPTrUEH
TEIJIOBOTO JIBMXKEHUS YacTHUIl. TeMnepaTypHbIC IIKAJIbI.
BuyTpennsis sHeprus. CnocoObl HW3MEHEHUS] BHYTPEHHEH SHEPIrUM:
Teronepenaya W coBepuieHue  pabotel.  Buael  Temionepenayw:
TEIUIONMPOBOIHOCTh, KOHBEKIUS, W3IyUYCHUE. Bupaer Teronepenaun B
npupojie u Texuuke. HeoOGpaTuMocTh TEMI0BBIX MPOLIECCOB.
KonnuectBo TeminoTel. YaenbHas TETUIOEMKOCTH BellecTBa. TermiooOMeH u
TEIJIOBOE  paBHOBecue. 3akoH Hprortona—Puxmana. YpaBHeHue
TEIJI0BOro OanaHca.
[I;maBneHne w OTBEpAEBAHUE KPUCTAJUIMYECKUX BELIECTB. Y AEIbHAsA
TernsioTa T1uiaBiaeHus. IlapooOpa3zoBanune u KoHJeHcamus. McnapeHwue.
Kunenne. VY nenbHas TemioTa nmapooOpa3oBaHusl. 3aBUCUMOCTbD
TEMIIEpaTyphbl KUMEHHUS OT aTmocdepHoro aaBieHus. HaceleHHBIH U
HEHACHIIEHHBIN nap. BiaxkxHOCTh BO3ayXa.
OHeprusi TOIIMBA. Y AeJbHas TEIJIOTa CTOPAHUSL.
[Tpunmunsl padoTsl TemoBbix apurareneid. KIIJ tennoBoro gsuraress.
TerutoBele ABUTATENIHU U 3alllMTA OKPY>KAroUIen cpenbl. TeruioBele NOTEPHU
B TEIJIOCETAX.
3aKOH COXpaHEHUsI W TPEBpAICHUS DHEPrUM B MEXAHUUYECKUX U
TEMJIOBBIX MPOLIECCAX.
JleMOHCTpaALIUU

1 HaOGmroneHue O6pOyHOBCKOTO ABUKCHUS

2 Haobmonenue nuddys3uu
3 HaGnroneHue SBICHUN TMOBEPXHOCTHOTO HATSHKEHHS, CMAaYUBaHUS H
KalUWJUISIPHBIX SIBJICHUM
4 HaGnrogeHue TEIUIOBOTO PACIIUPEHUS TET
5 N3MeHeHue naBiieHUs rasa Mpyu U3MEHEHUM 00bEéMa M HarpeBaHUU HUIIU



OXJIAXKJIEHUU
6 [IpaBusa uamepeHus: TeMIeparypsbl
7 Bunabl Terionepenauun
8 OxutaxkaeHue Npu COBEpIICHUU padOThI

9 HarpeBanue npu coBepIIeHUN pabOThHI BHEIITHUMH CUIIAMHU

10 CpaBHeHuE TETIIOEMKOCTEN pa3IUYHBIX BEIIECTB
11 HaOnroaeHue KUIeHus

11 Mogenu TenaoBBIX JBUTATEICH
JlabopamopHsie padbomsl u onvimaol
1. OneITel O HAOMIONEHUIO TEIUIOBOI'O PACIIMPEHHSI Ta30B, >KUIKOCTEU U
TBEPABIX TEI
2. HWccrnenoBanue 3aBUCUMOCTH JaBIICHUS BO3yXa OT €ro o0bémMa u
TeMIepaTypbl
3. HaOmromeHnme wuU3MEHEHHS BHYTPCHHEW OJHEPrUU Tela B pe3yibTaTe
TeIJIonepe1ayu U paboThl BHEIITHUX CHJT
4. HUccnenoBaHue SIBJICHHUS TEIJIO0OOMEHA MPU CMEIIMBAHUU XOJOJ HOW U
ropsiaei BOJbI
5. OmpeneneHue KOJIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW MpH
TETI000MEHE ¢ HarpeThlM METATNIMYECKUM IIHJIMHIPOM
6. OnpenenieHrne MOIITHOCTH TEIUIOBBIX MOTEPh (3akoH HproToHa- Puxmana)
7. OrmpeneneHue yaelIbHOU TEINIOEMKOCTH BEIIECTBA
8. OmpeneneHne OTHOCUTENHHON BIAXKHOCTH BO3/IyXa

Pa3znen 2. DiekTpuyeckne U MATHUTHBIE SIBJIEHUSI

Onektpuszanus Tea. JBa poaa 3JeKTpUUYECKUX 3apsijioB. BizaumonaeiictBue
3apsKeHHBIX Tell. 3akoH Kynona.

OnekTprudeckoe 1nosue. Hanpsk€HHOCTh 3JIeKTpUuYecKoTo 1ond. [IpuHumn
CYIIEPHO3ULIMU DIIEKTPUUECKHUX TT0JI€H (Ha KAUECTBEHHOM YPOBHE).
Hocurenun »s1eKTpUYECKHUX 3apsiAoB. DJIEMEHTAPHBIM 3JIEKTPUYECKHUU
3apsaa. Crpoenne aroma. IIpoBOOHMKH, JOUPIEKTPUKHM ©  MOJY-
MPOBOJHUKHU. 3aKOH COXPAaHEHUS DJIEKTPUUECKOTO 3apsiia.
DJIEKTPUYECKUN TOK. YCIOBHUSA CYIIECTBOBAHUS 3JJIEKTPUUECKOTO TOKA.
HMcTOYHUKH TIOCTOSIHHOTO TOKa. JIeMCTBUSA 3JIEKTPUYECKOTO TOKa
(TermnoBoe, XUMHUYECKOE, MArHUTHOE). ODJIEKTPUUYECKUU TOK B METaJlIax,
JKUJKOCTSIX U ra3ax.

OnekTpuueckas 1enb. Cuia Toka. DJIEKTPUUECKOE HAMpPsHKeHUE. AMIIEpMeETp
M BOJBTMETP B LENH NOCTOSSHHOrO TOKa. CONpOTHUBIECHHWE NPOBOJIHHKA.
YnaenpHOE CONPOTUBIEHHE BemecTBa. 3akoH Oma Ui y4yacTKa IEMNu.
[TocnenoBarenbHOE W TapajUI€IbHOE COE€AUWHEHHE MPOBOAHUKOB. DJ[C B
1IENU TTOCTOSIHHOTO ToKa. 3akoH Oma mist moHou uenu. IIpaBuna Kupxroda.
Pacuér mpocThIX aekTpuueckux nene. HelrmHelHble 3JIEMEHTHI.

PaGoTta W MOIIHOCTh 3JNEKTpUUECKOro Toka. 3akoH Jlxoyns—IleHna.
DJIEKTpUYECKUE LEeNU U MOTPEOUTENH DIIEKTPUYECKOW HIHEPruM B OBITY.
KopoTtkoe 3ambikanue.



IToctosiHHBIE MarHuTbel.  B3auMmozencTBue  MOCTOSHHBIX MarHUuTOB.
MaruuTtHOe 110JIe. MarHuTHOE 1ojie 3eMJIM U €r0 3HAa4Y€HUE I KU3HU Ha
3emne. OneIT Opcrega. MarHUTHOE MOJE BIEKTPUUECKOrO TOKa. OmnbIT
Amnepa. [IpyuMeHeHHUE 3JIEKTPOMArHUTOB B TEXHUKE. /[eliCTBME MAarHUTHOIO
MOoJisI Ha TMPOBOJHUMK ¢ TokoM. Cuma Amnepa W omnpeneiieHue €€
HaNpaBJICHUS. OJEKTPOJBUTATENIb IIOCTOSHHOrO Toka. lMcrnosib3oBaHue
AJIEKTPOJABUTATENIEN B TEXHUYECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

OneiTel @apajsies. SBiIeHHUE DIEKTPOMAarHUTHOW UWHAYKUWM. lIpaBuiio
Jlenna. Onexktporeneparop. CnocoObl MOJTYYEHHUS] DJIEKTPUUYECKOMN
DHEPTUU. DJIEKTPOCTAHIIMM HA BO300HOBISEMBIX HCTOYHHUKAX JHEPTUM.
DKOJIOTUYEeCKHE TPOOJEeMbl DHEPreTUKU. TOIUIMBHBIE DJJIEMEHTHI U
DJICKTPOMOOUIIH.

emoncmpauuu

1. Dnextpuzamus Tea

2. JIBa posia 3JEKTPUUECKUX 3apsIOB M B3aMMOJICHCTBUE 3apsSHKCHHBIX TET

3. YcTpoHCTBO U JIeMCTBUE AIEKTPOCKOTIA

4. 3aKOH COXpPaHEHUS DJICKTPUUECKUX 3apsiI0B

5. MoaenupoBaHHEe CHUJIOBBIX JUHHUM AJIEKTPUUECKOrO IOJSI C MOMOIIbIO
OyMa)KHBIX CYJITAHOB

6. VCTOYHHUKHU MTOCTOSTHHOTO TOKa

7. JIeficTBUS AIIEKTPUUECKOTO TOKA

8. H3MmepeHue CHIIBI TOKa aMIIEPMETPOM

9. 3MepeHune MEeKTPUIECKOTO HANIPSKEHUS BOJIBTMETPOM

10. PeocraTt u Mmara3uH CONMPOTUBIICHUMN

11. BsaummMopeiicTBHE ITOCTOSHHBIX MarHUTOB

12. MoaenupoBaHue HEBO3MOXKHOCTH pa3/ICIICHUS TTOJIOCOB MarHuTa

13. MoaenupoBaHre MarHUTHBIX IOJICH MTOCTOSIHHBIX MarHUTOB

14. OmnsiT DpcTena

15. MaruuTHoe€ noJie ToKka. DJIEKTPOMarHuT

16. JleiicTBMEe MarHUTHOTO MOJISI HA TIPOBOJHUK C TOKOM

17. Onpsiter ®apajes

Jlabopamopnsie padbomsl u onvimaol

1. OnbITel MO HAOIIOASCHUIO DJICKTPU3AILMU TeJl IMPU CONPUKOCHOBEHUU U
UHIYKIHEU

2. HWccnenmoBanue JEUCTBUSL DJICKTPUUYECKOTO TMIOJISI HAa TMPOBOJHUKUA U
JIUDJICKTPUKHA

3. CO6opKa ¥ UCTIBITAHUE DJICKTPUISCKOM TIEITH MOCTOSIHHOTO TOKa

4. HccnemoBanWe 3aBUCHMOCTH CHJIBI TOKa, MPOTEKAIOIIEro 4Yepes
pE3UCTOp, OT HAMPSIKEHUSI Ha PE3UCTOPE U COMPOTUBJIICHUS PE3UCTOPaA

5. OnbITHI, JIEMOHCTPUPYIOLIINE 3aBUCUMOCTh BJIEKTPUYECKOTO
COIPOTHUBJICHUS MPOBOJHUKA OT €ro JJIMHBI, IUIONIAIN MOTIEPEYHOTO CCUCHUS
1 Marepuana

6. OnpeneneHue yIeabHOr0 CONPOTUBIICHUS ITPOBOJHUKA

7. IlpoBepka mpaBwjia CHOXKEHUS HAOPSOKEHUW IPU MOCIEN0BATEIBHOM



CO€IMHEHUH JBYX PE3UCTOPOB

8. IlpoBepka mpaBuia Uil CWJIBI TOKAa INPU HApPAICIBHOM COE€IWHEHUU
pE3UCTOPOB

9. Onpenenenne D/1C 1 BHYTPEHHETO CONPOTUBJIEHUS] HCTOYHUKA TOKA

10. IIposepka npasun Kupxroda

11. IlpoBepka BrINOHEHUS 3aKkoHa OMa AJ1s1 TTIOJTHOM Lenu

12. Onpenenenue pabOThI AIEKTPUIECKOTO TOKA, UAYILIETO YEpPE3 pE3UCTOP

13. OmnpeneneHre MOIIHOCTU 3JIEKTPUYECKOIO TOKA, BBIIEIAEMON Ha
pe3ucrope

14. ViccnenoBanre MarHUTHOTO B3aUMOJCHCTBUS MOCTOSTHHBIX MarHUTOB

15. HccnenoBaHue JEHWCTBHUS DIJIEKTPUUYECKOTO TOKAa Ha MAarHUTHYIO
CTPEIKY

16. OmnbITB, AEMOHCTPHUPYIOIINE 3aBUCHUMOCTH CHJIBI B3aMMOJCHCTBHUS
KaTyIIKA C TOKOM M MarHuTa OT CUJIbl U HalpaBJICHUS TOKA B KaTyIIKE U
OT HAJINYUsI/OTCYTCTBUS CEPJICUHUKA B KATYIIKE

17. W3ydyeHue neiicTBUS MarHUTHOI'O MOJISI HA MPOBOJIHUK C TOKOM

18. KonctpyunpoBanue 1 u3ydeHue padoThl IIEKTPOIBUTATENS

19.  OnsIThl O UCCIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW WHIYKIHUU:
HCCJIEIOBAHME U3MEHEHU 3HAUEHUS U HAIIPaBJICHUS MHAYKIHOHHOTO TOKA

9 kJiace

Paznen 3. Mexannueckue siBJIeHUsI

Mexanuueckoe ABUXKEHUE. MarepuaibHas Touka. CrocoObl OMUCAHUS
MEXaHUYECKOTO IBWKCHUS: TAOJWYHBIN, TpadUUECKUl, aHATUTHYECCKUH.
Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABUKEHUSL.
BextopHble BEJIMYMHBI, OIEpallMM C BEKTOpPaMH, IIPOCKLUMU BEKTOPA.
Pannyc-BekTOp MaTepuaJbHOM TOYKHM, IMEPEMENICHUE Ha IUIOCKOCTH.
PaBHomepnoe MPSMOJIMHENHOE IBUYKEHUE. HepaBHomepHoe
npsiMoJInHEeHOe JBHXEeHHE. CpelHsisi U MTHOBEHHAsi CKOPOCTh Tejla OpH
HEPAaBHOMEPHOM JBUKCHUH.

Yckopenue. PaBHOYCKOpPEHHOE TIPSIMOJIMHEMHOE JBUXKEHHUE. Y CKOPEHUE
cBoOoaHoro najgeHus. OneIThl ["anmuies.

I'paduueckast uATEpHIpETAIIUST YCKOPEHUS, CKOPOCTH, TIPOUJIEHHOTO IIyTH
U TIEPEMEILIECHUS AJIs1 NPSIMOJIMHEMHOTO ABUKCHMUSI.

JIBm>keHue Tena, OpOIIEHHOrO MOJ[ YIJIOM K TOPU3OHTY. JIBMKeHue mo
OKPY>XHOCTH. JIMHENWHasi CKOpPOCTb, YIJIOBasi CKOPOCTh, IIEPUO] U YacTOTa
oOpallleHus] TpH PaBHOMEPHOM JIBMXKEHUU IO OKPY>KHOCTU. CKOpPOCTH U
YCKOPEHHE IMPHU ABUKEHUU MO OKPY>KHOCTH.

BexkTop cuiiel. PaBHOAENCTBYIOIIIAA CHJIA.

ITepsebrit 3akoH HeroTona. Bropoli 3akoH HeroTtona. Tpertuit 3akon HeroToHa.
[TpuHOMn cynepno3unuu CUl.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUsi: cujla TPEHUSI CKOJIbXKEHUS,



cHJa TPEHHS TIOKOs, Apyrue Buabl TpeHus. KoaddumueHT tpennsi.
JIBM>KEHME TEell MO OKPYKHOCTH MOJI IEUCTBUEM HECKOJIBKMX CHJI. 3aKOH
bepuynnmu wu mnoap€MHas cuna Kpbula. CoBpeMEHHBIE JI€TaTeJIbHBIE
anmnaparbl, CyJila Ha TMOJBOJHBIX KPBUIbSIX, AHTUKPHUIO Ha CKOPOCTHBIX
aBTOMOOWISAX. J[BHKEeHME TToe3Ja Ha MarHUTHOHM MOy IIIKE.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSITOTE€HUs. J[BH>KEHHE TEII BOKPYT
rpaBUTALIMOHHOTO IIeHTpa (B ToM uucie rwiaHet Bokpyr Comnnina). IlepBas
KOCMHYECKas CKOpocTb. HeBECOMOCTh U eperpy3KH.

PaBHOBecue marepuanbHONl TOUKU. AOCOMIOTHO TBEpHoe Tesio. PaBHOBecue
TBEPJIOTO TeJla C 3aKPEIUIEHHOW OChIO BpamieHus. MomeHT cuibl. LlenTp
TSIKECTHU.

Nmnynec Tema. HW3menenue umnynabca. KWMIyiabCc cuibl. YHOpyroe u
HEYIIPYro€ B3auMOJECUCTBHE. 3aKOHBI HW3MEHEHHUS W COXPAHEHUSI
nMmnyJibca. PeakTuBHOE NBUKEHUE.

Mexanudeckass padboTa U MOIIHOCTh. PabGoTa cuil TsKecTu, YIpyTrocTH,
TpeHusi. CBs3b »Hepruum U padorel. lloTeHumanbHas HSHeEprus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3eMiHd. [loTeHnanmbHass dHEPrusi CKaToi
npyxuHbl. Knnernueckas sHeprus. Teopema O KHHETUYECKOW DHEPIUH.
3aKOH U3MEHEHUS U COXPAHEHUS MEXaHUYECKON DYHEPTUH.
emoncmpauuu

1. HabnroieHne MEeXaHMYECKOTO JBHKEHHUS TeJla OTHOCUTEIILHO Pa3HBIX Tel
oTcyera

2. CpaBHeHHE IIyT€l W TPACKTOPUM [BUKEHHUS OJHOTO W TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TeJl OTCUETA

3. H3mepenue CKOpOCTH U YCKOPEHUS TIPSIMOJIUHEHHOTO JIBUKECHUS

4. UccnegoBanue MpU3HAKOB PAaBHOYCKOPEHHOTO IBUKCHUS

5. HaGaroaenne ABM>KEHUS TeJIa 10 OKPYKHOCTH

6. HaGmronenne MexaHu4eCKUX SIBJICHUN, TPOUCXOISIIIIUX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBHKEHUH OTHOCHUTEIBHO
KabnHeTa (PU3UKH

7. HaOmwonenue paBHOBECHUsI TeJ, CBOOOJHOrO TIaJieHUs, KoJjieOaHUs
MasiTHUKA B WHEPIUAIBHBIX CHCTEMaxX KakK MOATBEPXKIACHUE TIPUHIUIIA
OTHOCUTEJILHOCTHU

8. 3aBUCUMOCTh YCKOPEHHS Teja OT €ro Macchl U JICHUCTBYIOIIEH Ha HEro
CHJIbI

9. HaOmnroieHue paBeHCcTBa CUII IPU B3aUMOJIEHCTBUU TEN

10. 3meneHue Beca Te€aa Npu yCKOPEHHOM JABHMXKCHUU

11. Tlepenaua umMnyJibca Opu B3aUMOJACHCTBUHU TE

12. TIpeoOpazoBanusi SHEPTUH TIPHU B3aUMOJICHCTBUM TEI

13. CoxpaHeHne UMITyJIbca Ipu a0COTIOTHO HEYIIPYTOM B3aUMOI€H CTBUU

14. Coxpanenue UMITyJbca IpU yOpyroM B3auMOAEeHCTBUHU

15. HaOmroieHue peakTUBHOTO JBUKCHUS

16. CoxpaHeHHe SHEPTUU MPU CBOOOTHOM MaJICHUHU

17. CoxpaHeHHe SHEPTruu NPpU ABMXKEHUU TeJla MO/J1 ISUCTBUEM MPY>KHUHBI
Jlabopamopnsie pabomsl u onvimaol



1. Onpenenenune cpeaHell CKOPOCTHU CKOJIBKEHUS OpycKa WJIH JIBUKCHUS
[IapyvKa no HaKJIOHHOW MJIOCKOCTH

2. OnpenelieHMEe YCKOPEHUS Tejla NPU PAaBHOYCKOPEHHOM ABMIXKEHUU II0
HaKJIOHHOMW TJIOCKOCTH

3. HccnenoBanve 3aBUCUMOCTH MyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JIBUKEHUU 0€3 HauallbHOM CKOPOCTH

4. TlpoBepka THUOOTE3bl: €CJIM IIPU PABHOYCKOPEHHOM JBWXKCHUHM Oe€3
HayaJbHOW CKOpPOCTHM NYTH OTHOCATCS KaK psii HEYETHBIX YHCEN, TO
BpE€MEHAa OJIMHAKOBBI

5. UccrnenoBanue IBUKEHUS Tela, OpPOLIEHHOTO O] YTJI0OM K TOPU30HTY

6. UccrnenoBanue 3aBUCUMOCTHU CHIJIBI TPEHUS CKOJBXCHHUS OT CHJIBI
HOPMaJILHOT'O J1aBJICHUS

7. Onpenenenue kodhueHTa TPEHUs CKOJIbLXKECHUS

8. OnpeneneHue KECTKOCTU MPYKUHBI

9. UccnenoBaHue 3aBUCUMOCTH CUJIbl YIPYTOCTH, BOSHUKAIOIIEH B MPYKUHE,
OT CTENEHU Jie(popMaluy NPy KUHBI

Pa3znen 4. Mexanundeckue K0J1€0aHUSA U BOJTHBI

KonebarenrHoe paBmxkeHue. (OCHOBHBIE XapaKTEPUCTUKH KoJIeOaHUIA:
Mepuo/, 4actora, aMIuiuTyia. ['apmMoHuyeckue kojeOaHus. 3aTyXarolime
koJieOaHusi. BeIHYXIeHHbIE KoJieOaHus. Pe3zoHaHc.

MaremaTudecKuii U NOPYXKUHHBIM MasTHUKU. [IpeBpamieHue sHepruyn npu
K0JIe0aTeILHOM OBUKEHUMU.

Mexanuueckue BOJHBI. [IposonbHbIe M momnepeyHble BOJIHbI. CBOICTBa
MEXaHUYECKUX BOJIH: UHTepdepeHuss u audpakuus. JauHa BOJHBI U
CKOpPOCTh €€ pacrpocTpaHeHHUs. MeXaHUYECKUE BOJHBI B TBEPIOM TEJIE,
CEUCMHUYECKUE BOJIHBI.

3Byk. PacnpocTpaHeHue U OTpaK€HUE 3BYKa. I'poMKkOCTh 3ByKa U
BbicOTa TOHA. Pe3oHanc B akyctuke. HHpa3Byk u yJIbTpa3BYK.
Hcnionb3oBanue yiabTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.
emoncmpauuu

1. HaOGmronenne koneGaHUil TeI IMOJ ACHCTBHEM CHIIBI TSDKECTH U CHIIBI
yOpYyTrocTu

2. Habmronenue konebaHuil rpy3a Ha HUTH U Ha TIPY>KHUHE

3. HaGmronenue BoIHYKACHHBIX KOJIEOaHUI U pe30oHaHca

4. PactipocTpaHeHuEe NPOJOJIbHBIX U MONEPEUYHBIX BOJH (HA MOJEIIN)

5. Habmonenue untepdepeHnu u audpakiuuyd BOJIH Ha MOBEPXHOCTH BObI
6. HaOmrogeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI

7. AKycTUUYeCKHUI pPe30HaHC

JlabopamopHbie pabomsl u onvimaol

1. OmnpeneneHue 4dYacTOTbl W Tepuoja Koje0aHUM MaTeMaTU4YECKOro
MasiTHUKA

2. OnpeneneHue 4aCTOTHI U TTIEpHUOJa KOJICOAHUM TIPYKUHHOTO MasiTHUKA
3. MHccnenmoBanme 3aBUCUMOCTH TIepHoJa KOJIEOaHWUN Tpy3a HA HUTHU OT
JUTMHBI HUTU



4. HccnenoBaHwe 3aBUCHUMOCTH TMepHoAa KojJaeOaHUW NPY>KUHHOTO
MasiTHUKA OT MacChl Ipy3a

5. IIpoBepka HE3aBUCHUMOCTH MHepHuoaa KojebaHuil rpysa, moJABEIIEHHOTO
K JICHTE, OT MaccChl Ipy3a

6. OmnbIThl, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTb IepHoja KojeOaHuM
MPY>KUHHOTO MasiTHUKA OT MAacChl I'py3a U )KECTKOCTU MPY>KUHBI

7. V3mepeHue yCcKOpeHUsI CBOOOIHOTO TaJICHUS

Pa3znes 5. DjieKTpOMarauTHOE 1M0JIe U JIEKTPOMATHUTHbIE BOJIHbBI
DJNEeKTpOMarHuTHOE  TMOJie.  DJEeKTPOMarHuTHbie  BOJHBIL.  (CBoiicTBa
DJIGKTPOMArHUTHBIX  BOJIH. [IIkama  >JEKTPOMArHUTHBIX  BOJIH.
Hcnonb3oBaHue  3JIIEKTPOMArHUTHBIX  BOJH  JUJISI  COTOBOM  CBS3H.
Pagnonokanus. Kocmuaeckas cBs3b.
DnekTpoMmarHutHas npuponaa ceera. CKkopocTh cBeta. BoinHOBEIE CBOMCTBA
cBeTa: uHTephEepeHIUs U TUPPaAKITUSL.
emoucmpauyuu

1. CgoiicTBa 31€KTPOMAarHUTHBIX BOJIH

2. Uutepdepennns n gudpakius cBeTa
JlabopamopHble pabomsl u onvimol
1 IIpoBeneHue ONBITOB MO HAOIIOJIEHUIO UHTEphEPEHINHN U TU(PAKIIUN CBETA

Pa3znen 6. CBeToBbI€e sIBJIEHUS

JlyueBasi MoJiesib CBETa M IeOMETpUYecKas ONTHKa. VICTOYHUKHU CBETa.
IIpsmonuueliHoe pacnpocTpaHeHue cBeta.  3atMeHuss ConHua u JIyHBI.
Otpaxenne cBera. Ilnockoe 3epkano. 3aKOH OTpPaKEHUs CBeETA.
ITocTpoenue nzoOpaxkeHuit, CPOPMUPOBAHHBIX 3€PKATIOM.

[Tpenomnenne cBera. 3akOH mnpesoMiieHUs1 cBera. [lomHoe oTpakeHue
cBeTta. Mcnosb30BaHWE MOJIHOTO OTPa)KEHUsI B ONTHYECKUX CBETOBOJAX,
OIITOBOJIOKOHHAS CBS3b.

JIunza, xon unyderr B JuH3e. Dopmyisia TOHKOW JMH3bL. llocTpoeHue
M300pakeHuit, cPOPMHUPOBAHHBIX TOHKOW JMH30M. OnTHYeckas cucremMa
dboToamnmapara, MHKpOCKONma ¢ Tejeckona. [7a3, Kak onTHYecKas
cucrema. biM30pyKocTh U 1aJIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekTp. OmnwiTel HbeioTona. CroxeHue
CHEKTPaJIbHBIX IIBETOB. /ucnepcus cera.

emoncmpauuu

1 IlpsmonuHeiiHOE pacHpOCTpaHEHUE CBETa

2. OTtpaxxeHue cBeTa

3. IlonydyeHue n300paKxEHUM B TNIOCKOM 3€pKae

4. TlpenomieHue cBera

Xoa nydeut B coOuparoliieit JInH3e

. X0J1 ny4eH B pacCEHUBarOLICH JIUH3E

. [lonyuyenue n300paxeHUH ¢ MTOMOIIBIO JIUH3

. [Ipunnun aeiictBus oToanmnapara, MUKPOCKOTNA U TeIECKOIIa

9. Mogaenb r71a3a

0 ~N O Ul



10. Pasnoxenue 6enoro cBera B CHEKTP

11. ITomyuyenue 0e0ro CBeTa MpU CI0KEHUHU CBETA PA3HBIX 1IBETOB
Jlabopamopnvie padbomsl u onvimoi

1. UccnenoBanue 3aBUCMMOCTH yTJia OTPa)KEHHUS CBETOBOTO JIyda OT yriia
MaeHUs

2. HccnemoBaHwe 3aBHCHUMOCTH yrjla TPEJIOMJICHUS OT yrila TajaeHUs
CBETOBOTO JIy4ya Ha TPAHUIIE «BO3TYyX—CTEKIIO»

3. [MonyyeHnne n300paKEHUM C TIOMOTIIBIO COOUPAFOIICH JTUH3bI

4. Onpenenenre (OKYCHOTO  pPacCTOSSHHST W ONTHYSCKOW  CHIJIBI
coOmparoIeit TUH3bI

5. OmbITHI MO Pa3JIOKESHUIO OEJIOTO CBETa B CIICKTP

Pa3znen 7. KBanTOBBIE IBJICHNUA
OmnbiTel Pe3epdopaa u nimanerapHas Mmojzeinb aroma. Mojens aroma bopa.
Hcnyckanme wu noriomeHue cBera aroMoM. KaHTel. JInHeiuatbie
CHEKTPHIL.
PannoaktuBHOCTh. Anb(pa-, Oera- u ramma-uzinydeHus. CrpoeHue
aToMHOro sapa. HykioHHas woxaens aromMHOro sapa. M30Tonsl.
PanunoaktuBHbie mnpeBpaumieHus. Ilepuwon nosmypacnaga aTOMHBIX SAEP.
JlericTBUE paTMOAKTUBHBIX HM3JIy4EHUM HA JKUBBIE OpPraHU3Mbl. 3aliuTa OT
PaaAUOaKTUBHOIO U3JIy4YECHUS.
Snepubie peakuuu. 3aKOHbI COXPAHEHUs 3apsiIOBOTO MU MAacCOBOTO YHCEII.
DOHeprust CBsI3W aTOMHBIX saep. CBsA3p Maccel M SHepruum. Peakuuun
cuHTe3a u AeyeHus saep. Mcrounnku sHeprun CosiHOa U 3BE31. SnepHas
SHEPreTUKa. DKOJOrHYecKue MpooaeMbl 1epHON IHEPIEeTUKHU
emonucmpayuu

1. CnoexTpsbl U3y4YeHUs U TTOTIOLIECHUS

2. CoexTpbl pa3jIMYHBIX ra30B
3. CoekTp Bogopoa
4. HaOmronenue TpekoB B kamepe Buiibcona
Jlabopamopnsie padbomsl u onvimaol

1. HaGnroneHue CIUIONIHBIX U JIMHENYATHIX CIEKTPOB U3IyUYECHUS

2. HccnenoBanne TPEKOB: HW3MEPEHUE OHHEPTHUU YaCTHUIIBI TI0
TOpMO3HOMY TTyT (10 doTorpadusim)

IToBTOPUTEIBLHO-0000 1AM MOYIb

[ToBTOpUTENBHO-00001IAIOMINIT MOY/Ib MPEeIHA3HAYEH JIJI CUCTEMaTHU3aluu
1 0000IIeHus NPEIMETHOrO COJICpKAaHUSI W OIbITa JIESATEILHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUHU BCETro Kypca GU3NKHU YriIyOIEHHOTO yPOBHS,
a Takxe s NoAroToBKU K OCHOBHOMY TIOCYJapCTBEHHOMY 3K3aMEHY IO
dbusuke

B nmpouecce wu3ydeHUs] JAHHOTO MOJYJSI PEATU3YIOTCS M IOJy4aroT
JnanbHelIee pa3BUTHE yuyeOHbIe ACHCTBUS, OOECIEUYUBAIONINE TOCTHXKEHUE



MPEIMETHBIX U METAlpeIMETHBIX PEe3yJbTaTOB 00yudeHus, (popMupoBaHHE
€CTECTBEHHO-HAy4YHON I'PaMOTHOCTHU: OOBSCHEHHUE U OIMCAHUE SIBICHUN Ha
OCHOBE€ NPUMEHEHHUs (PU3MYECKUX 3HAHMM, HCCIIENOBATEIbCKUE JIEUCTBUS
(BBLOABM)KEHUE THUIIOTE3, IMOCTAHOBKA LIE€IM U IJIAHUPOBAHHUE HCCIIEAOBAHMS,
aHaJW3 JaHHBIX U IOJYy4YEHUE BBIBOJOB).

[IpennouturenbHOM (POpPMONM OCBOEHUS MOIYJSl SIBISIETCA IPAKTUKYM,
IporpaMma KOTOPOTO BKJIIOYAET:

—pelIeHne 3a7a4, OTHOCSIIMXCS K pa3jIMuYHbIM pa3jeliaM U TeMaM Kypca
¢bu3MKu, B TOM 4YHCIE 3aJay, HHTETPUPYIOLIUX COACp>KaHUE Pa3HBIX
pa3nesnos;

—BBINIOJIHEHUE JTa00OPATOPHBIX PAOOT U OMBITOB (BKJIIOYAst paOOThI U OIBITHI
U3 IIepeYyHed K pas3jgeraM Kypca) B YCIOBHSIX CaMOCTOSTEIBHOIO
IUIAaHUPOBAHUsI MPOBEACHUS HCCIEeNOBaHUsI, BbIOOpAa M OOOCHOBaHUS
METO/1a U3BMEPEHUSI BETUUNH, COOPKHU SIKCIEPUMEHTAIBHON YCTAaHOBKH;
—BBINIOJIHEHUE  NPOOJIEMHBIX  3aJaHUl  MPAKTHUKO-OPUEHTHPOBAHHOIO
xapakTrepa (3aJaHusl 10 €CTECTBEHHOHAy4YHOH TI'paMOTHOCTH), B TOM YHCIIE
3aJJaHUI C MEXKITPEIMETHBIM COAECPKAHUEM;

—paboTy HaJ TpYOIOBBIMU WJIM WHAUBUAYaAJbHBIMU IIPOEKTAMH,
CBSI3aHHBIMU C COJIEpPKAHUEM Kypca (PU3UKu

N3yyenue MOBTOPUTEIHHO-0000111aI011IETO MOJTYJIA 3aKaHYHUBACTCSA
MIPOBEJCHUEM JUArHOCTUYECKON paldoThl 3a Kypc (Pu3MKu yriryOJ€HHOrO
YPOBHSI, BKIIIOYAIONIMK 3aJaHUsl PAa3HOrO YPOBHS CIOXHOCTH. Pe3ynbTarbl
BBIMIOJIHEHUSI JIMAarHOCTUYECKOW pabdOThl MOTYT TMOKa3blBaTh CTENEHb
FOTOBHOCTU ydamuxcsi K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY MO
¢u3nke, a TakXkKe  CBHAECTEICTBOBATH O  JOCTUTHYTOM  YpPOBHE
€CTECTBEHHO-HAYYHOM I'PaAMOTHOCTH.

IJIAHHPYEMBIE PE3Y.JIbTATBI OCBOEHUSI YYEBHOT'O MTPEJAMETA «®U3HKA»
HA YPOBHE OCHOBHOTO OBIIETO OBPA3OBAHHSA (YTJIYBJIEHHBINM
YPOBEHD)

OcBoenune ydebHoro mpeamera «Pu3nka» Ha ypPOBHE OCHOBHOTO OOIIEro
obpazoBanus (yriryOJE€HHBIM ypOBEHB) JOJDKHO OOECIIEUMBATH JTOCTHIKEHUE
CIIETYIOTITUX JUYHOCTHBIX, METaINpeIMETHBIX u MPEIMETHBIX
00pa30BaTeNbHBIX PE3YyJIHTATOB

JIMYHOCTHBIE PE3YJIbTATBI

Ilampuomuueckoe éocnumanue:

—TpOsIBJICHUE HWHTEpeca K HCTOPUU U COBPEMEHHOMY  COCTOSIHUIO
poccuiickoi (pU3NUeCKOl HayKU;

—II€HHOCTHOE€ OTHOIIEHUE K JOCTWKEHUSIM POCCUMCKUX YUYEHBIX-
(buzuKoB

I'pasicoanckoe u OyxoeHo-HpascmeeHHoe 60CRUMAaHUeE:
—TOTOBHOCTh K AaKTHBHOMY YYaCTHIO B OOCYXXIECHHH OOIIECTBEHHO



3HAYMMBIX M DJTUYECKUX MpPOOJIEeM, CBSI3aHHBIX C TPAKTHUYECKUM
IIPUMEHEHUEM JIOCTUKEHUN (PU3UKH;

—O0CO3HAaHUE BaXHOCTHU MOPAJIbHO-3TUYECKUX MNPUHIUIIOB B AEATEIBHOCTH
y4E€HOTO

Icmemuueckoe gocnumanue:

—BOCIIpUATHE  ICTETUYECKUX  KadyecTB  (U3MUECKOM  Hayku: €€
rapMOHUYHOI'O TOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH
Ilennocmu Hayunozo nO3HaHUA:

—OCO3HaHHUE LIEHHOCTH (PU3UYECKONW HAYKH KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUS  MHpPA, OCHOBBI pa3BUTUS  TEXHOJIOTWM, BaKHEHWIIEH
COCTAaBJISIIOIEN KYJIBTYPBI;

—OpHEHTalusl B JEITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUSI IPUPOIBIL;
—pa3BUTHE HAay4YHOU J10003HATEIbHOCTH, VHTEpeca K
HCCIIEIOBATEIbCKOMN 1€ITEIbHOCTH

Dopmuposanue Kyabmyposl 300pP06b:i U IMOUUOHATIbHOZO
onazonosyuus:

—OCO3HaHUE IIEHHOCTH Oe3omacHoro oOpas3a JKU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU IIpaBWI OE€30MacHOro IOBEACHUSI Ha
TpaHCIIOPTE, Ha JOPOrax, C IEKTPUUECKUM U TEILUIOBBIM 00OPYI0BAaHUEM
B JOMAalIHUX yCJIOBUSIX;

—Cc(hOpMUPOBAHHOCTh HaBbIKa pediekcuu, MpPU3HAHHWE CBOETO MpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y JAPYroro 4ejoBeKa

Tpyooeoe éocnumanue:

—aKTUBHOE y4YacCTHE B PEIICHUH MPAKTUYSCKUX 3aaad (B paMKax CEMbH,
IIIKOJIbI, TOPO/a, Kpasi) TEXHOJOTUYECKON M COIUAJIbHOW HampaBJICHHOCTH,
TpeOYIONIUX B TOM YHCIC B (PU3UICCKUX 3HAHUM;

—MHWHTEpPEC K MOPAKTUYECKOMY H3Y4YCHUIO Tipodeccuif, CBSI3aHHBIX C
dbuzukoi

IKonrocuueckoe socnumanue:

—OpUEHTAIIUs Ha IPUMEHEHUE (PU3NICCKUX 3HAHUM IJIs1 peIICHUs 3a/1a4 B
00JTaCTH OKpY’Karolieil cpeanl, IaHUPOBAHUS TTOCTYIIKOB U OIIEHKH WX
BO3MOHBIX TMOCJICICTBHUH JIUIST OKPYKAIOIICH CPEIbI;

—O0CO3HaHHE TJII0O0ATBHOTO XapaKTepa IKOJOTHUYECKUX MpoOJIeM | IyTel
UX peIICHUS

Aoanmauyusn oo0yuarouiecocs K UMEHANUWUMCA YCI108U AM
COUUAIBHOU U RPUPOOHOIL CPEObl.

—TMOTPEOHOCTh BO B3aWMMOJICCTBUU TMPH BBHITIOJHEHUHW WCCICIOBAHUN U
MPOEKTOB (hU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
JIPYTHUX;

—TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH dYepe3 MPAKTHYECKYIO
NeSITeTbHOCTB;

—TOTPeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHUN, YMEHUU (POpMyIHpOBaThH
WJIeH, TIOHSITHSI, TUTIOTE3bI O PU3UIECKUX OOBEKTaX W SIBICHUSIX;



—O0cCo3HaHue Ae(PUIMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B
o0acTu GU3NKY;

—IUTAHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETCHUM HOBBIX (PHU3UUECKUX
3HAHUM;

—CTpPEMJICHUE AaHAJIU3UPOBATh M  BBISBISATH B3aUMOCBSA3H  IIPUPOIBI,
oOmiecTBa M SKOHOMHKH, B TOM YHCIIE C HCIIOJb30BaHHEM (HHU3NYECCKUX
3HAHMI;

—OIICHKA CBOMX JCWCTBUM C YYETOM BIIMSHHUA Ha OKPYXAIOLIYI0 Cpeny,
BO3MOKHBIX TJI00ATbHBIX NOCJIEICTBUUN

METAIIPEIMETHBIE PE3YJIbTATHI

YHI/IBepcaJ]I)HI)IG ITIO3HAaBaTCJ/ILHBIC I[CﬁCTBHH

ba3zoevie nocuueckue oeiicmeust.

—BBISIBJISITh M XapaKTePHU30BaTh CYIIECTBEHHBIC NPHU3HAKH OOBEKTOB
(sBJIEHMI); KITacCU(PUIUPOBATH UX;

—BBISIBJISIT 3aKOHOMEPHOCTH M MPOTHUBOPEYMUS B PpacCMaTPpUBAEMBbIX
(akTax, HTaHHBIX U HAOJIOJEHUSIX, OTHOCIIIUXCS K (PU3UUYECKUM
SIBIICHHUSIM;

—BBISIBJISITh TIPUYUHHO-CJICJCTBEHHBIE CBSI3U MPU H3YYCHUU (HUBNYECKUX
SIBJICHUW W TPOIIECCOB; JIeaTh BBIBOJBI C HMCITOJb30BAaHUEM JCTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUECHUH, BBIIBUTATh THUIOTE3bl O B3aUMOCBS3SIX
(bU3NUECKUX BEIIMYUH;

—CaMOCTOSITEITBHO BBIOMPATH CITOCcO0 perieHus yueOHo# pr3ndeckoi 3agaun
(CcpaBHEHME  HECKOJbKUX  BapUAaHTOB  pEIIeHHs, BbIOOp  Haubojee
MOJIXOJIAIIETO C YYETOM CAMOCTOSITEILHO BBIJCICHHBIX KPUTEPHUEB)
ba3zoevie uccnedosamenvckue oeiucmeus:

—HCIIOJIBb30BaTh  BOIPOCHI KaK  HCCICAOBATEIbCKUNA  HHCTPYMEHT
MO3HAHMUSA;

—TPOBOJAUTH MO CAMOCTOSITEIILHO COCTABJICHHOMY TIJIaHY OIIBIT, HECIIOKHBIHN
(u3nYecKuii 3KCIEpUMEHT, HeOOJIbIIOe HccaeoBaHUE  (PU3ZUYECKOTO
SIBJICHUS,

—OIICHMBAaTh Ha TIPUMEHUMOCTh ¢ JOCTOBEPHOCTh HWH(MOpPMAIIUIO,
MMOJTYYCHHYIO B XOJ€ UCCJICIOBAHUS WJIH DKCIICPUMECHTA;
—CaMOCTOSITETTbHO (POPMYITUPOBATh OOOOIIIEHHSI M BBIBOJIBI MO PE3yJibTaTaM
MPOBEAEHHOTO HAOIIOACHHMS, OIBITA, UCCICTIOBAHMS;

—TMPOTHO3UPOBATh BO3MOXKHOE  JajibHeiIiee pa3BUTHE  (HU3NIECKUX
MPOIIECCOB, a TAK)XE BBIJIBUTATH MPEAMNOJIOXKECHUS 00 X Pa3BUTHUU B HOBBIX
YCIOBHUSIX U KOHTEKCTaX

Paoboma ¢ ungpopmayueir:

—TPUMECHSTh Pa3JIMYHBIC METOAbI, HHCTPYMEHTBI M 3alPOCHI TIPU ITOUCKE
1 oTOOpe MHGPOPMAIIMHA WM JAaHHBIX C YYETOM TPEIIOKEHHON ydeOHOU
busnueckoit 3amaum;

—aHaJIM3UpOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATHL HWH(POPMAIIHIO
pa3IUYHBIX BUIOB U (OPM MPEACTABICHUS;



—OIIEHUBAaTh HAJAEKHOCTh MHPOPMAIIUU TI0 KPUTEPHUIM, MPEAT0KEHHBIM
y4uuTeaeM Wik c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO;

—CaMOCTOSITEIbHO ~ BBIOMpPATh ONTUMAIBHYIO (QOpMy MpeACTaBICHUS
MHpOPMALINU U WITIOCTPUPOBATH PEIIaEMbIC 3a/1a4l HECIOKHBIMU CXEMaMH,
IrarpaMMaMu, HTHOM rpaduKoi U BX KOMOMHAIMSIMU

yHHBGpC&HBHBIC KOMMYHUKATHBHBIC I[GﬁCTBPI?I

Oobwenue:

—B X0Jic 00CYXJEeHHsS y4YeOHOro MaTrepHaia, pe3yiabTaToOB J1a00paTOPHBIX
padoT W TPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXXIaeMOW TEMBI U
BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha pEIICHWE 3aJadydl H IOJJIep KaHue
0JIaroXeIaTeIbHOCTH OOIICHHMS;

—COIIOCTABJISATh CBOM CYXJICHUS C CYXICHUSIMH JIPYTUX YYaCTHHUKOB
nuasora, oOHapy KHUBaTh pa3IMuMe U CXOJACTBO MO3UITUM;

—BBIpaXXaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U MUCHhbMEHHBIX TCKCTaX;

—IyOJIMYHO NPEACTABIATh PE3YJbTAaThl  BBINOJIHEHHOTO (PU3MYECKOTO
OIbITA (PKCIIEPUMEHTA, UCCIEIOBAHUSI, IPOEKTA)

Coemecmnasn oesmenbnocms (COmpyoHuU4ecmeo):

—TIOHUMaTh U  HUCIIOJb30BaTh  IPEUMYIIECTBA  KOMAHJIHOU U
WHJUBUAYAIbHOU pPAaOOThl TMpPU pPELIEHUH KOHKPETHOM (U3HYECKOU
MPOOJIEMBI;

—TMpPUHUMATh 1€ COBMECTHOM JI€SATEIbHOCTH, OPTraHU30BBIBATh JECHUCTBUS
Mmoo e& JIOCTHXKCHUIO: paclpencisiTh poju, O0OCyXJaTh MPOIECChl U
pe3yJIbTaThl COBMECTHOM paboThl; 00001IaTh MHEHHUSI HECKOJIBKUX JIFOJICH;
—BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAUECTBEHHOTO pe3yJibTaTa
[0 CBOEMY HaNpaBJIEHUIO U KOOPAUHUPYS CBOU AECUCTBUS C JIPYTUMHU
YJICHAMU KOMaH/IbI;

—OIICHUBATh KA4YE€CTBO CBOETO BKJIaJla B OOIIMI HNPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITeIbHO C(hOPMYJIUPOBAHHBIM YUYaCTHUKAMU B3aUMOJICUCTBUS

VYHuBepcaNbHbIE PETYISATUBHBIE ACHCTBUA

Camoopzanuzauus:

—BBIABIISITH  TIPOOJIEMBI B JKM3HCHHBIX HM YYEOHBIX CHUTYyaIlHsX,
TPEOYIOIMMUX NI peIIeHUs (PU3NICSCKUX 3HAHUM;

—OpPHUEHTHPOBATHCS B PA3JIMYHBIX IIOAXO0JaX NPHHATHS PEIICHUN
(MHOUBUAyaTbHOE, TPHUHATHE PCIICHUS B TPYMIC, NPUHATAC pPEIICHHUU
rpynIomn);

—CaMOCTOSITeJTbHO COCTaBIISITh AITOPUTM PEIICHUST (PU3UUSCKON 3a1auu HIn
IUTaH WCCJICNOBAaHUS C YYETOM HMEIONIMUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH TIpeIJIaracMble BAPUAHTHI PEIICHUN;
—JeJ1aTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE

Camoxonmpons (peghrexcus):

—1aBaTh aJIeKBaTHYIO OIIEHKY CHTyallud U TIpejjaraTh T1jadH eé
W3MEHCHMUS;

—OOBSCHATh NPUYUHBI  JTOCTWOKEHUSI  (HEIOCTIIKEHHUS)  PE3yJIbTaTOB



NEesITEJIbHOCTHU, 1aBaTh OLIEHKY IPUOOPETEHHOMY OMBITY;

—BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBIINOJHEHHUS
(U3UUECKOT0 MCCIIeTOBAaHUS W MIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIINUXCS ~ CHUTyallUi,  YCTAHOBJICEHHBIX  OIIMOOK,  BO3HHMKIIMX
TPYIAHOCTEM;

—OlIEHUBATh COOTBETCTBUE PE3yJibTaTa LEIU U YCIOBUIM
IMOUYUOHAIbHBIIL UHMEITIeKM .

—CTaBUTh c€0s1 HAa MECTO JIPYTOT0 YeJIOBEKa B XOJ€ CIIOpa WJIN JTUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYyTOro
IIpuHsaTHE CEe0s M APYIruUx:

—TIpU3HaBaTh CBOE IMPaBO HA OIIMOKY NpU pelieHuH (GU3NYECKUX 3ajiay
WM B YTBEPKACHUSAX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOro

[TIPEAMETHBIE PE3YJIbTATBI

8 Kmxacc

[IpenmeTHble pe3ysbTaTbl Ha YIIyOJEHHOM YPOBHE [OJDKHBI OTPa)kaTh
c(pOpMHUPOBAHHOCTh Y OOYyYAIOLINXCA YMEHUIL:

—MUCHOJIb30BaTh MOHATUA (Macca M pa3MEpbl MOJIEKYJ, TEIJIOBOE
JIBJKCHHE AaTOMOB M MOJIEKYJ, arperartHble COCTOSIHUSI BEIIECTBA,
KpPUCTAJUIMUYECKUE U aMOpP(HBIE Tela, HACHIILIEHHbII 1 HEHACBIILIEHHBIN T1ap;
CIocOoObl M3MEHEHHS BHYTPEHHEH SHEPIruu; 3JE€MEHTAPHBINA 3JIEKTPUUYECKUU
3apsid, NOPOBOAHUKH, MOJYNPOBOAHUKH, JUDJIEKTPUKH, HCTOYHUKHU
IIOCTOSIHHOTO TOKA, DJJIEKTPUYECKOE W MArHUTHOE TMOJIsI; ONTHYECKas
CUCTEMa) M CHUMBOJIMUECKUHN $A3bIK (U3MKU NOPU PEIICHUM Y4YEOHBIX U
IPAKTUYECKUX 3a/]1a4;

—YBEPEHHO pa3inyarh SBJI€HUA (TEIIOBOE paclIupeHue (C:KaTue), TermioBoe
paBHOBECHE, IIOBEPXHOCTHOE HATSIKEHHE, CMadyuBaHUE, KalUJUJISIpHbIC
SIBJICHUSI, MCHApeHue, KOHJEHCalMs, IUIaBJICHUE, KpUCTAUIM3aIus,
KUIIEHHE, CIIOCOOBI Teruionepenadyd (TemIONpOBOAHOCTb, KOHBEKIIUS,
M3JIyd€HHUE); TEMJIOBbIE NOTEPU, DIJICKTPHU3ALUs TeJl, B3aUMOJEHCTBUE
3apsioB, JEWCTBUSI  DJIEKTPUUECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE,
B3aHMMO/JICCTBME MarHUTOB, JICWCTBHE MAarHUTHOTO MOJiI Ha MPOBOJAHUK C
TOKOM) IO OIMCAHUIO UX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
TIEMOHCTPHUPYIONINX TaHHOE (PU3UUECKOE SIBJICHUE;

—pacmno3HaBaTh NPOSIBICHUE W3YYCHHBIX (PU3UUECKUX SIBICHUU B
OKpyXaroleM Mupe (B TOM uucie (U3NYECKHUE SBICHHUS B MNPUPOIEL:
MMOBEPXHOCTHBICE W KaNWUISIpDHBIC SBJICHUS B TIPUPOJIE, KPUCTAIBI B
npupone, muznydenue CoJHIA, 3aMep3aHue BOJOEMOB, MOpPCKHE OpHU3HIL,
oOpa3oBaHHUE pOCHI, TyMaHa, HHEs, CHEra; JJICKTPUYECKHUE SIBJICHUS B
aTMocdepe, PIIEKTPUIYECTBO JKMUBBIX OPraHU3MOB; MAarHUTHOE T10Jie 3eMJIH,
npeid moIrCcoB, POJIb MAarHUTHOTO TIOJISL AJIs KU3HU Ha 3emJie, MOJsIpHOe
CUSIHME), TIpU OTOM IIEPEBOJAUTH IIPAKTUYECKYIO 3ajlayy B Yy4yeOHYIO,
BBIJCIISITh CYIIIECTBEHHbBIE CBOMCTBA/MPU3HAKU (PU3UUECKUX SBJICHUH;
—ONKMCHIBAaTh U3YUYCHHBIE CBOMCTBA TENl M (PU3MYECKUE SIBIICHUS, UCIIOIb3Ys



¢u3ruecKkue BEIMYHUHBI (TeMrepaTypa, BHYTPEHHSSI SHEPTHs, KOJIUYECTBO
TEIUIOThI, paldoTa Tras3a, yJelbHas TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAas
TEIUIOTa IUIaBJICHUs, YJAEJbHAas TEIJIoTa NapooOpa3oBaHUs, YJeJbHas
TEIUIOTAa CrOPAaHUs TOIUIMBA, KOA(P(UIIMEHT NOJIE€3HOTO AECUCTBUSL TEILIOBOM
MalllUHbl, OTHOCHUTEJIbHAsA BJIAXKHOCTb BO31yXa, AJIEKTPUUECKUU 3apsih,
CHJIa TOKA, DJIEKTPUYECKOE HANIPSIKEHUE, CONPOTUBIICHUE NTPOBOAHUKA, D/1C
B ILENHM IIOCTOSHHO- TO TOKa, JJIEKTPUYECKOE YNEJIbHOE COMPOTHUBIECHUE
BEIlleCTBA, pab0Ta M MOIINHOCTh JJIEKTPUYECKOIO TOKA); HNPH ONUCAHUU
MPAaBWIBHO TPaK TOBaTh (DU3MUYECKHIl CMBICI HCIOJb3YEMbIX BEIWYHH, UX
000O3HAaUCHUS W E€IUHUIIBI (PU3UUECKUX BEJIWYUH, HAXOAUTH (POPMYIJIHL,
CBSI3BIBAIONINE JAaHHYIO (U3NYECKYIO BEIWYHUHY C APYTMMHU BEJIUYMHAMH,
CTPOUTH rpauKN U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYNH;
—XapakTepu30BaTh CBOMCTBA Ted, (PU3NUYECKHE SBJICHUS U IPOLECCHI,
HCIIOJb3ysl OCHOBHBIE MOJIOKEHUS MOJEKYISAPHO-KUHETUYECKOU TEOpUH
CTPOEHMs BEIIECTBA, YPABHEHHUE TEIJIOBOrO OajaHCa, 3aKOH COXPaHEHUs
AJIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, #OpuUHOUII Cynepno3uluu
DIIEKTPUYECKUX mnoJied, 3akoH Oma s ydyacTka Lenu, [IpaBuiia
Kupxroda, 3akon Oma ajs noiaHo# nenu, 3akoH Jxoyns—IJlenua, 3akoH
COXpaHEHUs PHEPruM; IPU ATOM pa3IUYaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHa U €r0 MaTeMaTH4YECKOE BBIPAKECHUE;

—CTPOUTH MPOCThIE (PU3UUECKUE MOJIENIH PEATbHBIX 0OBEKTOB, MPOLIECCOB U
SIBIICHUM, BBIACIISITH IPU 3TOM CYILIECTBEHHBIE U BTOPOCTENEHHbIE CBOMCTBA
O00OBEKTOB, MPOLECCOB, SBJICHUN; MNPUMEHATh (PUMUECKHE MOJEIU I
00BbsICHEHUS (PU3UUECKUX MPOIIECCOB U PEIICHUS YUEOHBIX 3a7a4;
—OOBACHATh (PU3UYECKUE SBJICHUS, IMPOLECCHl U CBOICTBAa Tel, B TOM
YHUCJie U B KOHTEKCTE CUTyalHUi MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, u
peluraTh KadyeCTBEHHBIE 3a/aud, B TOM YHCJIE TPeOyIOUIMEe YHCIEHHOTO
OLICHUBAHUS XapaKTEpHBIX 3HAYEHUN (PU3MUECKUX BEIWYHMH; MNPU 3TOM
BBIOMPATH aJICKBaTHYIO (buznyeckyro MOJIEJb, BBISIBJIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3M W BBICTPAMBATh JIOTMYECKYIO LEHOYKY
pacCyXKJICHHH C OIOpOM Ha HM3y4YCeHHBIE CBOMCTBA (DU3HMUCCKUX SIBJICHHU,
(uznueckue 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH;

—YyBEpPEHHO pelIaTh pacy€THbIEC 3a7auu (C onopou Ha 2—3 ypaBHEHHUs) 110
M3ydaeMbIM TeMaM Kypca (U3UKH, BBIOUpas aJeKBaTHYIO (PU3UUECKYIO
MOJENlb, C HCIOJb30BAaHUEM 3aKOHOB M (QOpPMYJ, CBA3BIBAIOIINX
(¢buznueckue BEJIMYMHBI; 3alMChIBAaTh KPaTKOE YCJIOBHE U Pa3BEPHYTOE
pellIeHre 3aJlaud, BBIABISATH HENOCTAIOUIUE WIM HU30BITOYHBIE JaHHBIE,
00OCHOBBIBATh  BBIOOp  METOJa  peUIeHWs  3aJlaud, MCHOJIb30BaTh
COpAaBOYHBIC JaHHbIE, NPUMEHATh METOAbl aHajiu3a pPa3MEpPHOCTEH,
HCMOJB30BAaTh  rpauueckue METOJbl pelIeHUus 3a7ay, M[pPOBOJUTH
MaTeMaTU4YeCKUe MpeoOpa3oBaHUsl U pacy€Thl, OLEHUBATh PEAUTUCTUYHOCTD
MOJYYEHHOTO 3HaueHUs1 (U3UYECKON BEJIMUMHBI U ONPENENSTh Pa3MEPHOCTh
(bu3znvecKoil BEIUYHHBI, TOJyYeHHOU MPU PELISHUH 3a/1a4H;
—pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh OPU MOMOIIHU



dbm3nyeckux METOAO0B, ©W MOpeajarath OPHUEHTUPOBOYHBIM CTIOCOO
pellieHusl; B OINMWCAaHWM MCCIENOBAaHUSI pPACIO3HABaTh MPOBEPIEMOE
MpeINnoJioKeHUue (TUMOTEe3Y ), MHTEPHPETUPOBATH MOJYUYESHHBIN pe3yabTarT;
—TMPOBOAUTh OMNBITEI TIO HAOMIOACHUIO (U3UYECKUX SBICHUN WU
(U3NYIECKUX CBOMCTB Ten (KamWJUISIPHBIC SBICHUS, 3aBUCHMOCTH JTaBIICHUS
BO3/lyXa OT €ro o0bEMa M TeMIepaTypbl; CKOPOCTH Mpollecca OCThIBaHUS /
HarpeBaHuss MpU U3JIYUYCHUHU OT IIBETa WU3JIydaromeid / TOorjaonariei
MOBEPXHOCTH; CKOPOCTh HUCMApeHHUsi BOABI OT TEMIEpPATypbl >KUIAKOCTU H
Iomanan €€ TMOBEPXHOCTH; DJJIEKTpU3alus Tell U  B3aUMOJCHCTBHE
AJIEKTPUUECKUX  3aps/IOB; B3aUMOJICMCTBUE  IOCTOSIHHBIX  MAarHUTOB,
BU3YyAJIM3allUsl MArHUTHBIX TIOJIEM TOCTOSIHHBIX MArHUTOB; JICHCTBUS
MarHUTHOTO  TIOJISI HA MPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMArHWTa,
CBOMCTBa  JJIEKTPOABUraTess  IOCTOSHHOIO  TOKa):  (OpPMyJIHMpOBaTH
MpoBEpsieMOe TPEANOJOKEHUE (TUIOTE3y) O BO3MOXHBIX pe3yJibTaTax
HaOJIOCHUM, CAMOCTOSITEILHO COOUPATh YCTAHOBKY U3 U30BITOUYHOTO Habopa
000pyTIOBaHMS;, OITUCHIBATH X0 OMBITA i (DOPMYJIMPOBATH BHIBOJIBI,
—TMpPOBOAUTh TIPSMBIE W KOCBEHHBIE HW3MEpPEHUS (DU3MYECKUX BEIUYNH
(TeMmepaTypa, OTHOCUTEIIbHAS BIAXKHOCTh BO3/lyXa, CHJIa TOKa, HAIIPSKCHHE,
yAeabHas TEIIOEMKOCTh BEIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, padoTa U
MOIITHOCTh 3JEKTPUYECKOTO TOKa) C HCIOJH30BAaHUEM AaHAJOTOBBIX U
nudpoBBIX  NPUOOPOB; OOOCHOBBIBATH  BBIOOP MeETOJa  H3MEpPEHHS,
dbukcupoBaTh TNOKa3aHUS MOPUOOPOB, HAXOJUTh 3HAYECHHE U3MEPIEMOU
BEJIMYMHBI C TO- MOIIBIO YCPEAHEHUS PE3YyJIbTATOB CEPUU HU3MEPEHUU U
OIIEHUBATh MOTPEITHOCTh U3MEPEHUI;

—IPOBOJUTH AKCIIEPUMECHTAIIbHBIC WCCIIeIOBaHUS 3aBUCUMOCTEH
(bu3nyecknx BEIIMYUH (3aBUCUMOCTDH JABJICHUS] BO3/yXa OT €ro o0b&Ma u
HarpeBaHUs WM OXJIQXKICHUS, UCCIJICIOBAHUE SIBJICHUS TEIJIO0OMEHa NP
CMEIIMBAaHUHU XOJIOMHOW W TOpsYeld BOJBI; 3aBHCHUMOCTH COIPOTHBIICHHUS
MPOBOJHUKA OT €r0 JJIWHBI, TJIOMIAIN MOMEPEYHOTO CEYCHUS U yACITHHOTO
COMPOTHUBIICHUS BEIIECTBA MPOBOJHUKA; CHJIBI TOKa, IPOTEKAIOIIETO
yepe3 MPOBOAHUK, OT HaNpsKEHUWS Ha TPOBOJIHHUKE, HCCIEIOBAHHUE
MOCJIEIOBATEIFHOTO W MapajuieIbHOTO  COCIMHEHUH  MPOBOJTHUKOB):
COBMECTHO C yuuteineM (QopmynupoBaTh 3ajady W  THUIOTE3Y
HCCIIeJOBaHUsI, CaMOCTOSITETTEHO MJIAHUPOBATH HCCIieIOBaHue,
CaMOCTOSITEILHO  COOMpaTh  DKCIEPUMEHTAJIbHYIO  YCTAaHOBKY  C
HCIIOJIb30BAaHUEM WHCTPYKIIUH, TPEACTABISATh IMOJYUYEHHBIC 3aBUCHMOCTHU
du3ndeckux BEJIWYMH B BHUAC Ta0MUI u rpaduKoB, OIEHUBATH
MOTPEITHOCTH, JeJaTh BBIBOJBI IO PE3yIbTaTaM MCCICI0OBAaHUS;
—co0Or01aTh MpaBuiia 0e30MacHOro TpyJaa Hpu padoTe ¢ JabopaTOPHBIM
000py/I0BaHHUEM;

—XapaKTepU30BaTh  MPUHIMIIBI  JCHCTBUS  HM3YYCHHBIX  NPUOOPOB,
TEXHUYECKUX YCTPOUCTB M TEXHOJOTHYECKHUX IMPOIIECCOB C OMOPOM Ha WX
onvcaHus (B TOM YHCJIC: CHCTeMa OTOIUICHHS JIOMOB, THTPOMETpP, IapoBas
TypOuHa, aMmIepMeTp, BOJIBTMETP, CUETYMK DICKTPUYECKONW IHEPTUH,
AJIEKTPOOCBETUTEILHBIE  MPHUOOPHI, HArPEeBaTEIbHBIE  DIIEKTPOIPUOOPHI



(mpuMepsl), TPENOXPAHUTEIM W WX TPUMEHEHHE B OBITY W TEXHUKE,
IIPUMEHEHUE MOCTOSIHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, 3JIEKTPOJBUTATEIb
MIOCTOSIHHOTO TOKa), MCIOJIb3Ysl 3HAHUSI O CBOMCTBaX (DU3MYECKUX SIBIICHUM,
HeoOXo/IMMble (U3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

—pacrno3HaBaTb MOPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIC
npuOoOpel 1O CXeMaM UM CXEMaTHYHBIM pPHUCYHKaM (GKUIAKOCTHBIN
TEPMOMETP, TEPMOC, MNCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, 3JIEKTPOCKOII, PEOCTAT); COCTABJISITh CXEMbI DJICKTPUUYECKUX
1eneil ¢ MmocjienoBaTeIbHBIM U MapalJIEIbHBIM COCIUHEHUEM DJIEMEHTOB,
pa3iauyasi yCJIOBHBIE OO0O3HAUYCHUS DJIEMEHTOB DJJCKTPUYECKUX IICTICH;
HCIOJIb30BAaTh CXEMbl U CXEMAaTUUYHbIE PUCYHKHU HU3YyUYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, UBMEPUTEIBHBIX OTPUOOPOB U TEXHOJIOTUUECKUX MPOIECCOB MPHU
pellIeHUN Y4eOHO-MMPAKTUYECKUX 3a]1a4;

—TIIPUBOJIUTH MPUMEPHI/HAXOTUTH UHQOpMaIIHIO 0 npuMepax
MPaKTUYECKOTO UCIOJIb30BaHUsl (U3NUECKUX 3HAHUN B MOBCEIHEBHOM KU3HU
s obecriedeHus 0€30MAaCHOCTH TIpU  OOpalieHud ¢ npudopa- MU U
TEXHUYECKHUMHU YCTPONCTBAMHU, COXPAHEHUS 3JIOPOBbS U COOJIIOJICHUS HOPM
AKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOIIEH CPEAE;

—OCYUIECTBIISITh MMOUCK MHpOpMaAIUU (PU3UYECKOTO COJEPKAHUS B CETH
NuTtepHeT, caMocTOATENbHO (POPMYIIMPYST MOMCKOBBIM 3alpoC, HA OCHOBE
MMEIOIINXCS 3HAHUW U CPABHEHUS JOMOJIHUTEIbHBIX HCTOYHUKOB BBIACIATH
nHpOpMaILIMIO, KOTOpasi SIBIASETCS MPOTUBOPEYUBON WM MOXKET OBITh
HEJIOCTOBEPHOMU;

—MWCIOJIb30BaTh MPU BBIMOJHEHUHM YUYEOHBIX 3aJlaHUM HAYyYHO-MOMYJISPHYIO
auTepatypy (GU3NYECKOTO COAEpKaHUs, CIPaBOYHbIE MaTepUaibl, PECYpChI
cetu MHTepHeT; BiageTh OpUEMAMH  KOHCIIEKTUPOBAaHUSA  TEKCTa,
npeoOpa3oBaHusi UH(GOPMAIINKU U3 OJHONU 3HAKOBOW CUCTEMBI B JPYTYIO;
—co3/1aBaTh COOCTBEHHBIC THCbMEHHBIE M KpaTKUE YCTHBIE COOOIICHUS,
00001ass  uHPOpMALMIO W3 HECKOJbKUX HCTOYHUKOB  (DU3UUECKOTO
COZEpPIKaHUs, B TOM YHCJIE MyOJIUYHO MPEACTABIATH PE3yJIbTaThl MPOSKTHOM
WJIN UCCJIEIOBATEIbCKON NIEATEIbHOCTH; MPU 3TOM IPaMOTHO HCIOJIb30BaTh
M3y4YEHHBIN TMOHATUWHBIA  anmapaT Kypca (U3UKH, COIMPOBOXKIATH
BBICTYIJIEHUE TPE3EHTALUEH;

—TMpPU BBITIOJJHEHUU YYEOHBIX NPOCKTOB M HCCIEIOBAaHUM (DU3UUECKUX
MPOIIECCOB  PaCMpeeaTh OO0SA3aHHOCTH B TPyMIle B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJauyaMy, CJCAUTHh 3a BBHINOJHEHUEM IUJIaHa JIEHCTBUU M
KOPPEKTUPOBAaTh €ro, aJICKBaTHO OIIEHHBAaTh COOCTBEHHBIM BKJIAI B
JIEATEILHOCTh TPYIIIbI; BBICTPAUBaTh KOMMYHHMKATUBHOE B3aUMOJICHCTBUE,
MPOSIBIISISE TOTOBHOCTH pa3peniath KOHQPIUKTHI

9 kJiacc

[IpenmeTHble pe3yabTaTbl Ha YIUIYOJEHHOM YPOBHE JOJDKHBI OTpa)kaTh
c(pOpMHUPOBAHHOCTh Y OOyUAIOLINXCS YMEHUI:

—MUCIIOJIb30BaTh ITOHATUSA (cuctema  oTcuéra, OTHOCHUTEIBHOCTh
MEXAaHUYECKOTO IBUKEHUSI, HEBECOMOCTb U INEPErpy3KHU, LEHTP TIKECTH,



MEXaHUYECKUE BOJIHBI, 3BYK, uH}ppa3ByK u YJIBTPa3BYK,
AJIEKTPOMAarHUTHBIE  BOJIHBI, PEHTICHOBCKOE  HW3JIy4€HHE, IIKaja
AJIEKTPOMAarHUTHBIX  BOJH, HWCTOYHUKM  CBeTa, OJM30pYKOCTh U
JTATbHO30PKOCTh, CIEKTPbl UCIYCKaHUs M IOTJIOLIEHUS; alib(da-, OeTta- u
raMmMa-u3JIy4deHUsl, U30TONbl, siIEpHasi U TEPMOsICpHAsl SHEPreTHUKa) U
CUMBOJIMYECKUN S3bIK (PU3UKU NPU PEUICHUU YUYEOHBIX U MPAKTUYECKHUX
3ajJ1a4;

—YyBEPEHHO pa3iuyarh sBJICHUS (paBHOMEPHOE M  HEPAaBHOMEPHOE
NPSIMOJIMHEMHOE JIBUKEHHE, PABHOYCKOPEHHOE NPSIMOJIMHENHOE JIBUKEHUE,
CcBOOOJHOE IaJIECHUE TEJ, ABMXKEHHUE 110 OKPY>KHOCTH, B3aUMOJEUCTBUE TE,
PaBHOBECHE MAaTEPUAIBHOW TOYKH, PEAKTUBHOE JBH)KEHHE, HEBECOMOCTb,
KOJIeOATeJIbHOE JIBM)KEHUE (FapMOHHUYECKHUE, 3aTyXarollve, BBIHYKIECHHBIE
KOJIeOaHMsI), PE30HAHC, BOJHOBOE [BH)XEHUE (pAacOpOCTpAHEHHUE U
OTpaX€HUE 3ByKa, UHTEepPepeHIns U AUudpaKUus BOJH), NPSIMOJIUHENHOE
pacOopoCcTpaHEeHue, OTPaXEHUE U MPEIOMJIIEHHE CBETA, MOJHOE BHYTPEHHEE
OTpaXEHHUE CBETA, PAa3JIOKEHHUE OEJ0oro CBeTa B CHEKTP U CIOXKEHHUE
CIIEKTPAJIBHBIX LBETOB, €CTECTBEHHAs pPaJHMOaKTUBHOCTh, BO3HUKHOBEHME
JIMHENYAaTOro CHEKTpa U3Jy4YEHMsI) MO OIHUCAHUI0O HUX XapaKTEepHBIX
CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX JAaHHOE (PU3NUECKOE
SIBIICHUE;

—pacrio3HaBaThb MPOSBICHUE W3YUYCHHBIX (PU3UUECKUX SBJICHUU B
OKpYyXaroleM Mupe (B TOM uucie (PU3NYECKHE SBJICHUS B MOPUPOIE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHUE IM1aHEeT COJTHEYHOU CUCTEMBI, pEAKTHUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPUSATHE 3BYKOB J>KUBOTHBIMH,
3€MJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, IyHamMH, 3XO, LBETa TeEl,
ONITUYECKHUE SIBJIIEHUS B MNPHUPOAE, OMOJOTrMYecKoe AEHCTBUE BUIMMOTO,
yAbTPa(pUONIETOBOIO W PEHTIEHOBCKOTO W3- JIyUYEHUH; €eCTECTBEHHBIN
paJMOaKTUBHBIA (POH, KOCMHUYECKHE Jy4UH, PAAUOAKTUBHOE U3IIyYECHHUE
MNPUPOAHBIX MHUHEPAJIOB; JEUCTBUE PAJUMOAKTUBHBIX HW3JIyYEHUNW Ha
OpraHu3M 4YeJIOBEKa), MPU A3TOM IEPEBOAUTH IPAKTHUUECKYIO 3ajiauyy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKU (DU3UUECKUX
SIBIICHU;

—ONHUCHIBaTh U3YUYECHHBIE CBOMCTBA TEJl U (PU3MYECKUE SIBIICHUS, UCIIOIb3Ys
¢usnyeckre BeTUYMHBI (CpelHSIEI M MTHOBEHHas CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM JIBUYKEHUH, YCKOpEHHE, repeMelieHne npu
PaBHOYCKOPEHHOM  NPSMOJMHEHHOM  JBUKE€HUHU, YIJIOBas  CKOPOCTb,
LIEHTPOCTPEMUTENILHOE YCKOPEHHUE, CHila TPEHHWs, Cujla YIPYyrocTH, cuia
TSDKECTH, YCKOpEHHE CBOOOJHOrO TaJIeHusl, BEC Tejla, LEHTP TKECTH
TBEPAOIO TeJIa, UMITYJIbC T€Jla, UMITYJIbC CHJIbI, MOMEHT CHJIbI, MEXaHUYECKAs
paboTa M  MOIIHOCTb, IOTEHIIMAJIbHAs DSHEPrUsl Teja, MOIHATOrO Hal
IIOBEPXHOCTBIO 3€MJIM, IOTCHUHAJIBbHAS DSHEPrUs CHXKATOM  IpPYKHUHBI,
KMHETUYECKAsl DHEPIrHs, IOJHAs MEXaHW4YECKas SHEPrus, MEPUOJ U 4acToTa
KoJieOaHUM, MEepHoJ MaTeMaTH4YeCKOro M MPY>KMHHOTO MAasiTHUKOB, JJIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETa, IOKa3aTelb
IIPEJIOMJICHHS] CPEAbl); MPU ONMCAHUM IPABWIBHO TPAKTOBATH (DPU3MUECKUI



CMBICJT UCTIOTb3YEMbIX BEIUYNH, UX 0003HAUCHUS U €TUHUIBI (PU3UISCKUX
BEJIMUUH, HaXOJUTh (POpMYibl, CBA3BIBAIONIME JAaHHYIO (U3HUYECKYIO
BEJIMYMHY C JIPYTUMH BEJIMYUHAMH, CTPOUTH TpadUKH HU3YUYECHHBIX
3aBUCUMOCTEN PU3NUECKUX BEIUYHUH;

—XapakTepu30BaTh CBOWCTBA Ted, (PU3WUYECKHUE SIBJICHHUS U MPOIECCHI,
HCIIOJIb3YSl 3aKOH COXPAaHEHUsI YHEPruH, 3aKOH BCEMHUPHOIO TATOTCHUS,
NPUHIMI CYNEPHO3UIIMA CWJI, OPHUHIIAIT OTHOCUTEIbHOCTH [ amuies,
3akOHbl HbIOTOHA, 3aKOH COXpAaHEHUS UMIIYJIbCa, TEOpEMY O
KHUHETUYECKOW »Hepruu, 3akoH ['yka, 3akoH bepHymiu, 3aKoHBI
OTpaXXEHUsI U TIpeJoMJIEHUs CBeTa, (OopMysly TOHKOW JIUH3BI,
IUTAaHETApHYI0 MOJIEJb aToOMa, HYKJIOHHYIO MOJIeJIb aTOMHOIO sjpa,
3aKOHbI COXPAHEHHUsI 3apsiJIOBOTO W MAacCCOBOrO 4YHCENl TIpU SACPHBIX
peaKkiusax; MpU dTOM pa3jinyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U €ro
MaTEeMaTU4YECKOE BhIPAXKECHUE;

—CTpOUTh (PU3NUECKUE MOJEIN pealbHbIX OOBEKTOB, MNPOLECCOB U
SIBJICHUH, BBIJCISITH TIPH 3TOM CYIISCTBCHHBIC M BTOPOCTETICHHBIE CBOWMCTBA
OOBEKTOB, MPOIIECCOB, SIBJICHUU; MPUMEHITh (PU3MUECKUE MOJACIHU JJIst
00BbsiCHEHUS (PU3NUECKUX MPOIECCOB U PEIICHUs] yYeOHBIX 3a7a4;
—O0OBSACHATh (PUBUYECKUE SIBICHUS, IPOIIECCHI M CBOWCTBA TEJI, B TOM
YUCJIE B KOHTEKCTE CHUTyallud IMPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa, u
peliaTh Ka4eCTBEHHBIE 3aJlauyd, B TOM YHCIIE TPEOYIOIIME YHUCICHHOTO
OIICHUBAHUS XapaKTCPHBIX 3HAYCHHH (PU3MUECKUX BEIIMYHH; MPHU ITOM
BBIOWpATH aJICKBaTHYIO (hbU3UIECKYIO MOJICIIb, BBISIBJISATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3M W BBICTpAWBaTh JIOTUYECKYIO IIETIOYKY
paccykaeHuid u3 2—3 1maroB C ONOpPOM Ha U3YyYEHHBIE CBOICTBaA
(dbusnyeckux sBICHUM, (GU3NIESCKHUE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJICIIH;
—YBEpPEHHO pemaTh pacyETHBIE 33Jadyd MO H3y4YaeMbIM TeMaM Kypca
(dbu3uku, BEIOUpasi aJIeKBaTHYIO (PU3UUYECKYIO MOJI€b, C MCIOJIH30BaHUEM
3aKOHOB M (POpMYIJI, CBSI3BIBAIONINX (DU3UYECKHUE BEJIIMUHUHBI, 3aIUCHIBATH
KpaTKOE yCJIOBHE M Pa3BEPHYTOE PEIICHUE 3aJ]aud, BBISBJISITh HEJIOCTAIOIIUE
WM U30BITOYHBIC JaHHBIC, 00OCHOBBIBATh BHIOOP METOJIa PEIICHUS 3aJ1a4H,
HCIIOJIb30BaTh CHOPABOYHBIC JaHHBIE, NPUMCHITh METOAbLI aHaln3a
pa3MepHOCTEeH, HCIOJIb30BaTh TrpaduvecKkrue METOJbl pelIeHHus 3ajad,
MMPOBOJIUTH MaTEMaTHYSCKHE TIPeoOpa3oBaHUsI M pPacyéThbl, OICHUBATH
pPCATMCTUYHOCTh MOJIYYCHHOTO 3HA4YCHUS (PU3WUECKOM BEIWYHUHBI U
ONpeNeisiTh Pa3MEPHOCTh (PU3MUECKOW BEJIMYUHBI, TMOJIYYEHHOU TIpH
peIlICHUY 3aJ1auu;

—pacrio3HaBaTh NPoOOIEMBbI, KOTOPBhICE MOXKHO PCIIUTh MPU TMOMOIIH
(bU3HUIECKUX METOIO0B, U TIpeyIaraTh OPUCHTHPOBOYHBIN CIIOCO0 peIIeHNS;
B ONMWCAHUM HCCIEIOBAHUS PACIIO3HABATH IPOBEPSEMOE IMPEANOIOKESHHUE
(rumoTe3y), OICHUBATh MPABUILHOCTD T0- PSJIKA TTPOBEACHUS UCCIICIOBAHUS,
WHTEPIIPETUPOBATH MOJIYUCHHBIA PE3yJIbTAT;

—TMPOBOAUTH ONBITEI TIO HAOMIOACHUIO (U3UYECKUX SBICHUN WU
(¢u3ndeckux CBOMCTB Tel (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3akoHa
COXPaHEHHUsI HHEPruM; 3aKOHA COXPAHEHUs HUMITyJbCca, JENUCTBUE 3aKOHA



bepHyin 1 BOSHUKHOBEHUE MOIbEMHON CUIIBI KPBLIIa, 3aBUCUMOCTD MEpHOaa
KoJIeOaHUH MPYKUHHOTO MAasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbl MajblX KoJeOaHWi; MpsIMOIUHEHHOE
pacupocTpaHEeHHE CBETa, Pa3JIOKCHUE OEJoro CBeTa B CICKTP; H3YUYCHHE
CBOWCTB HM300paXKCHHWSI B IUIOCKOM 3€pKajieé U CBOWCTB HM300paKeHUS
npeaMeTa B COOMparoliell JuH3e; HAONIOJICHHE CIUIONIHBIX W JIMHEHYaThIX
CIICKTPOB HW3JIy4eHHUsA): (OPMYIUPOBATH TMPOBEPSAEMOE IPEAIOT0KEHHE
(runmote3y) O BO3MOKHBIX peE3yJIbTaTaX HAOMIOAEHHUH, CaMOCTOATEIBHO
cobupaTh YCTaHOBKY M3 H30BITOYHOTO Habopa 00OpYJIOBaHUS; OIHCHIBATH
X0/ OmbITa U (HOPMYJIUPOBATH BHIBOJIBI;

—TIIPOBOJUTHh NPU HEOOXOIUMOCTH CEPHUIO TPSMBIX HU3MEPEHUM, OMpEaeIsis
CpedHee 3HAYCHHE W3MEpPSIeMOM BEIWYWMHBI W ONPEACNss IMOTPEUHTHOCTh
pe3yabTaTOB  NPSAMBIX HU3MEPEHUN; OOOCHOBBIBaTH BBIOOp  crmoco0a
M3MEPEHUS/U3MEPUTEIHLHOTO TpUdopa;

—TPOBOAUTHh KOCBEHHBIC H3MEpPEHUs (PU3NUYESCKUX BEIUYUH (CpEeaHsis
CKOPOCTh H YCKOpPEHHE Tena TIIpu PaBHOYCKOPEHHOM JIBHIKCHUHU,
YCKOpEHHE CBOOOJHOrO MaAeHUs, XKECTKOCTb MPYXKUHbI, KOIPPUIHEHT
TPEHUsI CKOJIBKEHMSI, MeXaHudeckas padoTa M MOIHOCTb, 4YAacTOTa M
nepuoa KojeObaHUM MaTeMaTU4YeCKOTO U IPYXUHHOTO MAasiTHUKOB,
(okycHOe paccTosiHMEe coOuparome JUH3bl U €€ OITHYEecKas Ccuia,
paavoaKTUBHBIN (OH) C HCHOJB30BAHUEM AaHAJIOTOBBIX U LUQPPOBBIX
NnpuOOpOB: OOOCHOBBIBATH BBIOOp METOJAa HW3MEPEHMs, MJIaHUPOBATH
M3MEPEHUS; CAaMOCTOSITEIbHO COOUPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY;
BBIYUCIIATH 3HAUCHHUE BEIMYUHBI U aHAJM3UPOBATH MTOJYyUYEHHBIE PE3yIbTaTHI,
OIIEHUBAs TTOTPEITHOCTh PE3YJIbTAaTOB KOCBEHHBIX U3MEPEHHIA;

—IIPOBOJUTH AKCIIEpUMEHTAJIbHBIE UCCIIeIOBaHUS 3aBUCUMOCTEN
¢u3nuecKkux  BENMMYMH  (3aBUCUMOCTh  IIyTH  OT  BPEMEHH  TIpH
PaBHOYCKOPEHHOM JIBMKCHUHU 0€3 HauyallbHON CKOPOCTH;, 3aBUCHUMOCTH CHIIBI
TPEHHSI CKOJBXKECHUS OT CHJIBl HOPMAJIbHOTO JaBJICHUS, TepUojia KoaeOaHui
MaTeMaTH4YeCKOr0 MasiTHUKa OT JUIMHBI HHUTH; OMpEAeIeHUE YCKOPEHHS
CBOOOJHOTO TAJICHUS;, UCCIICIOBAaHNE W3MEHEHUS BEJIMYMHBI M HAMpaBJICHUS
WHIYKIIMOHHOTO TO Ka; 3aBUCHMOCTh yTila OTPa)XEHHsS CBeTa OT YyrIJja
MajieHusi, yrja MNOpeJoMJIeHHWs OT yIyla MNaJeHUsT CBETOBOTO JIy4a;
HCCIIEIOBaHNUE TPEKOB: U3MEPEHUE SHEPTUU YACTHUIBI 1I0 TOPMO3HOMY MyTH
(mo dororpadusM)): COBMECTHO ¢ yuuteineM GOpPMYJIHPOBaTh 3aaady U
TUIIOTE3y MCCIEAOBAaHMUS, CaMOCTOSITEIbHO IUJIAaHUPOBATh HCCIIEIOBaHHUE,
CaMOCTOSITEILHO COOMpaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY, MPEICTABIATH
MOJy4YEeHHbIE 3aBUCUMOCTH (U3WUYECKUX BEJIUYUH B BHJE Tabmul u
rpaduKOB, OIIEHMBATh MOTPEIIHOCTH, JAeJaTh BBIBOALI IO pe3yJibTaTam
HCCJIEJOBaHUS;

—Cco0JoaTh MpaBmwia 0€30MacHOro TpyZa IMpu padoTe ¢ JadopaTOPHBIM
000pyI0BaHUEM;

—XapakTepu3oBaTh NPUHUMUIIBI JEWCTBUS HU3YYEHHBIX HOpUOOPOB,
TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMYECKHUX IPOIECCOB C OMOpPOH Ha HX
onucaHus (B TOM YHCIE: CIIUAOMETP, JATYMKH TOJIOKEHUSI, PACCTOSIHUS U



YCKOPEHUsI, paKeTa, 3XO0JIOT, OYKH, MEePUCKOMN, ¢oToamnmnapar, MUKPOCKOIL,
TEJIECKOII, ONTHUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucnonb3ysi 3HaHHUSL O CBOMCTBAX (PU3MUECKUX SIBJICHUU U
HE0OX0oIuMbIe (U3UYECKUE 3aKOHOMEPHOCTH; UCIIOJIb30BATh CXEMbl U
CXEMaTUYHbIE PUCYHKHU M3YUYE€HHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTEIbHBIX NPHUOOPOB U TEXHOJIOTHYECKUX MPOLECCOB MPU PELICHUN
YyU4EOHO-TIPAKTUYECKUX 3aJay; ONTHUYECKUE CXE€Mbl JJIs IOCTPOCHUS
N300paKEHUN B TUNIOCKOM 3€pKaJie ¥ COOUparonieil JIMH3E;

—IIPUBOJIUTH NPUMEPBI/HAXOAUTh NHPOPMALIMIO O TPUMEPAX MPAKTUIECKOTO
UCIIOJIb30BaHUSA (U3MYECKUX 3HAHUM B IOBCEJHEBHOW IKU3HU  JUIS
obecrieueHHs1 6€30MaCHOCTH MIPU 0OpaIIeHUH C TPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXpaHEHUs  3J0pPOBbsI M  COOJIOAEHUS  HOPM
AKOJIOTUYECKOT0 MOBEACHHUS B OKPY KaIOIIEH Cpeie;

—OCYILIECTBIISITh MOUCK MHpOpMaUu (PU3UUECKOrO COAEpPKaHUSI B CETHU
NHuTepHeT, caMOCTOATENBbHO (OPMYJIUPYS MOUCKOBBIA 3aIpoC, HAXOIUTh
IyTH OIPEAEIEHHUS] JOCTOBEPHOCTH IMOJYyYEHHOW HH(pOpMAlMU Ha OCHOBE
MMEIONIMXCS 3HAHUHN U JIOTIOJIHUTENIBHBIX UCTOYHUKOB;

—MHCIIOJIb30BAaTh NIPU BBINOJHEHUN YYEOHBIX 3aJlaHUN HAY4YHO-IOIYJISPHYIO
JUTEPaTypy (PU3UYECKOTO COJIEp>KaHMS, CIPABOYHBIE MaTepHalbl, PECYpChI
cetu HMHTepHeT; BiageTh NpUEMAMU  KOHCIIEKTUPOBAHUSA  TEKCTA,
npeoOpa3oBaHus UH(OPMALIMKU U3 OJHOW 3HAKOBOM CUCTEMBI B JPYTYIO;
—C03/1aBaThb COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
MHOpPMAlUM M3 HECKOJBbKUX MCTOYHHKOB (PU3UYECKOTO COJIEp)KaHUs,
MyOJUYHO TIPEACTABIATH PE3yJbTAaThl MPOECKTHON WIIM HCCIEA0BATEIbCKOMN
JIEATEIIBHOCTH; TIPU 3TOM I'PaMOTHO HMCHOJb30BATh U3YUYECHHBIA MOHITUHHBIN
anmapaT M3y4aeMmoro pas- jAeja (U3MKM M COIPOBOXAATh BBICTYIUICHUE
Mpe3eHTauuen ¢ y4éToM 0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB



