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IHHOACHUTEJIBHAA 3AIIUCKA

CopneprkaHue porpaMmMbl HaIlpaBJIeHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHON I'PaMOTHOCTH Y4YaIUXCs U
OpraHU3alMIo0 U3y4eHUs GU3UKU Ha JeSTeIbHOCTHON OCHOBE. B Hell yUUTHIBAIOTCSI BO3MOYKHOCTH NpeIMETa
B peanmzanuu TpedoBanuii ®I'OC OOO K mIaHupyeMbIM JTUYHOCTHBIM U METAIIPEMETHBIM PE3yJIbTaTaM
00y4eHHUs, a TAKXKEe MEXKIIPEIMETHBIE CBS3M €CTECTBEHHOHAYUHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOT0 00111€T0 00pa3oBaHusl.

OBILIASA XAPAKTEPUCTHKA YYEBHOI'O IPEJIMETA «®U3UKA»

Kypc ¢pusukn — cucteMoo0pa3yromui 11 €CTECTBEHHOHAYYHBIX YU€OHBIX MPEAMETOB, ITOCKOJIBKY
(u3HYeCcKre 3aKOHBI JIS)KAT B OCHOBE MIPOIIECCOB U SBIICHUH, H3y4aeMbIX XUMUEH, OUOJIOTHEH, aCTpOHOMUEH
u pusndeckoi reorpadueit. Dusnka — 3TO MPEAMET, KOTOPBIA HE TOJIHBKO BHOCHUT OCHOBHOM BKJIAJl B
€CTECTBCHHOHAYYHYIO KapTHHY MHpPA, HO U MPEJAOCTABIISAET HanboJiee sICHbIe 00pa3Ibl MPUMEHEHHS HAyIHOTO
MeTo/1a IO3HaHMs, T.€. ClIoco0a MOTy4YeHHs TOCTOBEPHBIX 3HaHMH 0 Mupe. Hakonern, ¢pusznka — 310
MPEIMET, KOTOPBIM HAPSAY C APYTMMH €CTECTBEHHOHAYYHBIMHU MPEIMETAMU JTOJKEH AaTh IIKOJbHUKAM
MpeJICTaBIeHHE 00 YBICKATEIbHOCTH HAYYHOTO UCCIEAOBAHUS U PAIOCTH CAMOCTOSTEIIBHOTO OTKPBITHS

HOBOT'O 3HAHUAI.

OpHa U3 rIaBHBIX 331249 (U3HYECKOTO 00pa30BaHUS B CTPYKTYpPE 00IIero 00pa3oBaHMs COCTOUT B
(hOpMUPOBAHUH €CTECTBEHHOHAYYHOW IPAMOTHOCTH ¥ MHTEPECa K HayKe Y OCHOBHON MacChl 00 yJarOIInuXCsl,
KOTOpbIE B JaJIbHEHIIEM Oy IyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX cepax aesrenbHocTH. HO HEe MeHee
BajKHOU 3a1:aqel?1 SABJIACTCSA BBISIBJICHUC U ITOATIOTOBKA TAJIAHTIINBBIX MOJIOABIX J'IIOIIGIZ AJI TIPOJOJIZKCHU A
o0Opa3oBaHus U JaNbHEHIIeH npodeccHoOHaNbHON 1eATeIbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
WCCJICIOBAaHUH M CO3JJTaHUH HOBBIX TEXHOJIOTHI. COTIIaCHO MIPUHITOMY B MEKyHAPOTHOM COOOIIECTBE
omnpenaeneHuto, EcrecTBeHHOHaYYHAsI TPAMOTHOCTh — 3TO CIIOCOOHOCTD YEJIOBEKa 3aHUMAaTh aKTUBHYIO TPaXK-
AAHCKYIO IMO3ULHUIO IO O6HIGCTB€HHO 3HAYMMBIM BOIIPOCaM, CBA3aHHBIM C €CTCCTBCHHBIMU HAYKaMH, U €Iro
TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UAEsIMH. HayuHO rpaMOTHBIN YeIOBEK CTPEMUTCS
Y4aCTBOBATh B apryMCHTUPOBAHHOM 06CY)KI[6HI/II/I HpO6JI€M, OTHOCAIIHUXCA K €CCTECCTBCHHBIM HayKaM U
TEXHOJIOTHUSM, UTO TPEOYET OT HETO CIAEAYIONUUX KOMIIETEHTHOCTEH:

— HAy4HO 00BACHATH SIBJICHUA,
— OICHUBATHb U TIOHUMAThb 0COOEHHOCTH HAY4YHOTI'O UCCIICAOBAHUA,
— HHTCPIPETUPOBATH JAHHBIC U UCIIOJb30BATh HAYYHBIC JOKA3aTCIIbCTBA JJIA ITOJTYUCHUA BHIBOJOB.

Nzyuenue pu3nku crnocoOHO BHECTH peIIAONIHii BKIIaa B GOPMUPOBAHUE €CTECTBEHHOHAYYHOMN
IrPaMOTHOCTH O0yYarOLIUXCH.

HEJN N3YUYEHUSA YYEBHOI'O IPEIAMETA «®HU3UKA»

[enn nzydenus (3K HA YpOBHE OCHOBHOTO 00IIero oopa3oBanus onpeneneHsl B Konmenmmn
npernoiaBanus yueoHoro npeaMera «dusnka» B 00pazoBareiabHbIX opranuzanusax Poccuiickoit @enepanumy,
peanu3yoNmXx OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrPaMMBbl, YTBEPkKAEHHON pemenneM Kosuternu
MunucrepcTBa npocserienus: Poccuiickoit @eneparun, npotokoi ot 3 aekadpst 2019 r. Ne [1K-4BH.

[enu nzydeHus: GU3NKH:

— TpuoOpeTeHre HHTEepeca U CTPEMIICHHUS 00YYaIOIINXCs K HAYYHOMY U3YYEHHUIO TPUPOJIBI,
pa3BUTHE UX UHTEUIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTEH;

— Ppa3BHUTHE NMPEACTABICHUI 0 HAYYHOM METOJIe MO3HAHUA U (POPMHUPOBAHUE HCCIIEI0BATEIHCKOTO
OTHOLLEHHUS K OKPYKaIOLUM SIBJICHUSM,



— ¢opMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yiibTaTa U3y4eHUsI OCHOB CTPOCHHS MAaTepUH U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH,

— (dopmupoBaHKE MPEACTABICHUN O POy (PU3UKU ISl pa3BUTHS IPYTrUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TCXHOJIOTHH,

— Ppa3BUTHE NPEACTaBIECHUI 0 BO3MOXKHBIX cepax Oyayiiel npopeccnoHaabHOM e TeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTabHEHIIEMYy 00yUEHHIO B 3TOM HalpaBJICHUH.

JlocTrxkeHne 3TUX LeJIe Ha ypOBHE OCHOBHOT'O 00IIEro 00pa3oBaHus 00ECIeUnBaCTCs peIICHUEM
CIIE/TYIOLIHX 3a/1a4:

— mpuoOpeTeHue 3HaHUH O AUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAaHUYECKUX, TETJIOBBIX,
DIIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— TpHOOpeTeHNEe YMEHUIN ONHUCHIBATh U OOBSICHATH (DU3MYECKHE SBICHUS C UCIIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUM;

— OCBOEHHE METOJIOB PEIICHUS MPOCTEUIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAaHUEM (PHU3UUECKUX
MOJENEN, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33/1a4;

— Pa3BUTHUC YMCHI/Iﬁ Ha6J'II-OI[aTB IMPHUPOJHLBIC SABJICHHA U BBIIIOJIHATD OIIBITHI, J'Ia60paTOpHI>Ie pa6OTLI u
SKCHICPUMCHTAJIBHBIC UCCIICAOBAHUS C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— 0ocBOeHHUE TpUE€MOB padoThI ¢ HH(pOpManHel GU3NIEecKOro coiep:kanus, BKItouas HHPOPMAIUIO O
COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH; aHATTU3 U KPUTHYECKOE OLIEHUBAHUE HH(POPMAIIHH;

— 3HAaKOMCTBO cO chepamu MpodeccCHOHANBHON 1eITeTbHOCTH, CBI3aHHBIMU ¢ (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMU Ha TOCTIKEHUSX (PU3UIECKON HAYKH.

MECTO YYEBHOI'O IIPEIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OOO dusuka sBiseTcst 00s53aTeIbHBIM MIPEAMETOM Ha YPOBHE OCHOBHOTO
obmero oopazoBanus. JlaHHas MporpaMma npeycMaTpuBaeT u3ydenrne Gu3nky Ha 6a30BOM ypoBHE B 9
kimacce B 00béme 102 yaca mo 3 yaca B Henemto.



COJEPKAHUE YYEBHOTI'O ITIPEJJMETA

Pa3zgen 1. Mexannueckue siBJICHUSA

MexaHndeckoe JBHXXCHUC. MaTepI/IaﬂbHaﬂ touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUUECKOTO
JABHKCHUA. PaBHOMepHOC HpﬂMOJ’IHHGfIHOG JABUKCHUC. HepaBHOMepHOC HpHMOJ’IHHCﬁHO@ JABHKCHUC.
Cpe,I[HHH N MTHOBCHHAas CKOPOCTH T€J1a IIpU HEPABHOMEPHOM JIBUKCHHUHU.

Yckopenue. PaBHOyckOpeHHOE TIpsiMONTHHEIHOE BIKeHne. CBoboaHoe nagenue. OnbiTel [Namumes.
PaBHOMepHOE ABMKEHNE IO OKpYX)HOCTU. [lepuon n yacrora obpamienus. JInHelHas 1 yrioBas CKOPOCTH.
IleHTpOCTpEMHUTENBHOE YCKOPEHHUE.

ITepssiii 3akoH HeroToHa. BTOpoii 3akon Hetotona. Tpetuii 3akod HetoTona. [Ipunuun cynepno3uuuu
CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuiia TPEHHS CKOJIbKEHUS!, CUJIa TPEHUS TTOKOS, APYTUE BUbI
TPEHHSL.

Cuia TS)KECTH Y 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpEHHE CBOOOIHOTO NajieHus. JIBuKEHUE TUIaHeT
Bokpyr Couriia (MC). [lepBast kocMudeckast CKOpocTh. HeBeCOMOCTh 1 Ieperpy3Ku.

PaBHOBecue maTepuanbHON TOUKU. AOCOTIOTHO TBEPIOE Teno. PaBHOBEecHe TBEPAOTO TeNa ¢ 3aKPEIUIEHHOM
OChI0 BpauieHusa. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynbc Tena. M3menenune umiyibca. Miynsc cuiibl. 3aKOH COXpaHEHUs UMITylbca. PeakTuBHOE
nemwxkenue (MC).

Mexanunueckast pabota 1 MOLTHOCTb. PaboTa cuit TskecTH, ynpyrocty, TpeHus CBs3b SHEPTHH U pabOThI
[ToTrenumanpHas SHEPTHs TEJa, IOJHATOIO HAJl IOBEPXHOCTHIO 3eMiu. [loTeHIManbHas 3Heprus cxxaTou
npyxuHbl. Kunernueckast sneprus. Teopema 0 KHHETHUECKON YHEPIHH. 3aKOH COXPaHEHHsI MEXaHUYECKON
SHEPIUH.

Hemoncmpayuu

Habmroienne MexaHn4ecKoro IBUKEHHS TeJla OTHOCUTEIBHO Pa3HBIX Tell OTCYETA

CpaBHeHME MyTel U TPACKTOPHM IBH>)KEHHS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA
N3mepenune ckopocTy U yCKOPEHHS MPSIMOJIMHEUHOTO IBUKEHUS

HccnenoBanue npuU3HAKOB PaBHOYCKOPEHHOI'O JBUKEHUS

o s~ owbdeE

HaGmroienne ABM>KEHUS Tela Mo OKPYKHOCTH

6. Habmonenne MexaHu4eCcKuX sSIBIEHUH, MPOUCXOAIINX B cUCTeMe 0TcuéTa «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIHHO KaOuHeTa (HU3MKu

7. 3aBUCHMOCTH YCKOPEHHS Tela OT MacChl Teja U JEHCTBYIOIIEH Ha HETO CHIIBI

8. HabmroneHnune paBeHCTBA CHII IPU B3aUMOJICHCTBUU TET

9. M3MmeHeHue Beca Tena MpU YCKOPEHHOM JIBHKEHUU

10.ITepenaua ummysbca MpU B3aUMOJCHCTBUH TE

11.TIpeoGpa3oBaHus SHEPTUH MTPU B3aUMOJICHCTBUU Tell

12.CoxpaHeHre uMIyabca Mpy HEYIIPYroM B3aUMOJICHCTBUI

13.CoxpaHeHue uMIyabca Mpu aOCOTIOTHO YIIPYTOM B3aUMOICHCTBUN

14 . HaGnroneHne peakTUBHOTO JIBUKEHUS

15.CoxpaHeHre MEXaHMYECKOM SHEPTUU IPU CBOOOTHOM MAJCHUH

16. CoxpaHeHue MEXaHUYECKON SHEPTUH NPH JBHXKEHUH TeJa MO ICHCTBHEM NPYKUHBI

Jlabopamopuwvie padbomovt u onvimul

1. KoHcTpynpoBaHue TpakTa JUlsl pa3roHa U JaJIbHEHIIEr0 paBHOMEPHOTO IBUYKEHUS IApUKA WIH
TEJIEKKH

2. OrmpeneneHue cpeHe CKOPOCTH CKOJIBKEHUS OpYyCKa WM IBHYKEHHSI IIApUKA 110 HAKIIOHHOM



TUIOCKOCTH

3. OmpeneneHnne yCKOpeHUs Tela MPU PAaBHOYCKOPEHHOM JIBIKCHHH 10 HAKJIOHHON TTIOCKOCTH

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPH PaBHOYCKOPSHHOM JBM)KEHUH 0€3 HauyaIbHOM
CKOpPOCTH

5. TIpoBepka runoTesbl: eciii IpU PaBHOYCKOPEHHOM JIBUKCHHUU 0€3 Ha4aJIbHONH CKOPOCTH ITyTH OTHOCSTCS
KaK psiji HEYETHBIX YKCEN, TO COOTBETCTBYOIIUE IPOMEKYTKH BPEMEHH OJIMHAKOBBI

6. MccnenoBaHue 3aBUCUMOCTHU CHIIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHUS

7. Onpenenenne ko3P PUIIMEHTA TPEHUS CKOTBKEHUS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Ompenenenue pabOTHI CHUIIBI TPEHHS ITPU PABHOMEPHOM JIBIXKCHHHU TeJIa TI0 TOPU30HTATBHOM
MIOBEPXHOCTH

10.0Onpenenenrie pabOThl CHIBI YIPYTOCTH NPHU MOIBEME TPy3a C HCIOIb30BAaHHEM HETIOABIIKHOTO U
MOJIBUYKHOTO OJIOKOB

11.M3y4enue 3aKOHA COXPAHECHUS DHEPTUU

Paznen 2. MexaHnyecKue KOJIe0AHUA U BOJIHBI

Konebarenproe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHMIA: IEPUOT, 9aCTOTa, aMILUIUTY/Ia.
MaremaTHuecKuil U NpyKUHHBIA MasTHUKU. [IpeBpalienue s3Hepruu npu Kosae0aTeaIbHOM JABHKEHHH.
3aryxatoiue konebanus. Beinyxxaennsie konebanus. Pezonanc. Mexanudeckue BosiHbl. CBOWCTBA
MEeXaHUYEeCKUX BOJH. [Ipo 1osibHBIE U NonepedHble BOJIHBL. J{JIMHA BOJIHBI U CKOPOCTh €€ pacpOCTpaHEHUS.
MexaHu4eckue BOJIHBI B TBEPAOM Telie, ceiicMuueckre BoiHbl (MC).

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. IHpa3ByK U yJIbTpa3ByK.

Hemoncmpayuu

1. HaGmronenue xoneOaHuii TeJ Mo1 JEHCTBUEM CUJTBI TSDKECTH U CUITBI YITPYTOCTH
2. HaGmronenue konebaHuii Tpy3a Ha HUTH M HA TIPYKHHE

3. HaOxnroienue BbIHYX/IE€HHBIX KOJleOaHUN U pe30HaHca

4. PactipocTpaHeHHE MPOJIONIBHBIX U MTOTMEPEYHBIX BOJIH (Ha MOJIEIH)

5. HabGiroienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOThI

6. AKycTHdeckuii pe3oHaHC

Jlabopamopnvie pabomul u onvimot

1. Ompenenenue 4acTOTHl U TIEPHOJIA KOJICOaHUI MAaTEMaTHUYECKOTO MassTHUKA

2. Onpenenenne 4acToThl U Meproia KojaeOaHui MpyKUHHOTO MasiTHUKA

3. Uccnenmoranue 3aBUCUMOCTH TIepHOAa KOJICOAHUI TTOIBEIICHHOTO K HATH TPy3a OT JTHHBI HUTH 4,
HccnenoBanue 3aBUCUMOCTH TiepHoAa KoJaebaHu TPy KHHHOTO MasiTHUKA OT MaccChl Tpy3a

5. I[IpoBepka HE3aBUCHMOCTH TIEpHO1a KoJieOaHUH Tpy3a, TOIBEIICHHOTO K HUTH, OT MacChl Tpy3a 6.
OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCUIMOCTh TIEpHOa KojeOaHui MPYKHHHOTO MasiTHUKA OT MacChl Tpy3a U
KECTKOCTH IIPYKUHBI

7. VI3amepenue ycKOpeHHs: CBOOOIHOTO MaieHUs

Pasznen 3. :‘)HeKTpOMaFHI/ITHOG I10JI€ U 3JIEKTPOMArHUTHBIC BOJIHBI

DJIEKTPOMArHUTHOE MoJie. DJICKTPOMArHuTHhIE BOJIHBI. CBOMCTBA AJEKTpOMAarHuTHHIX BOJIH [1Ikana
AJIEKTPOMArHUTHBIX BOJIH. VcOnb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DneKkTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoinHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu

1. CpoiicTBa 3JM€KTPOMArHUTHBIX BOJIH
2. BosiHOBBIE CBOMCTBA CBETa



Jlabopamopmuwvie padbomovt u onvimul

1. 3yueHue CBOMCTB AJIIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOUIILHOTO TeneoHa

Pa3gen 4. CBeToBbIe AABJICHUSA

JlyueBas mozenb cBera. ctounuku ceta. [IpsiMonuueitHoe pacnpocTpaneHue ceeta. 3armenus CoiaHua u
JIynbl. Otpaxenue ceta. [1mockoe 3epkaiio. 3aKOH OTpa)kKeHHUs CBETA.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH IMPECIOMJICHUSA CBETA. ITonmoe BHYTPCHHEC OTpPa’KECHUEC CBCTA. Hcnons3oBaHue
IIOJIHOI'O BHYTPEHHETO OTPpa’KCHUA B OIITHYECKHUX CBETOBOAAX.

JIunza. Xon nydeit B mun3e. OnTrueckas cucrtema goroamnmapara, Mukpockona u teneckona (MC). ['na3
KaK ONTHYECKasi CUCTeMA. biIn30pyKoCTh U JaJIbHO30PKOCTb.

Pa3znosxeHue Oeyloro cBeTa B CIICKTP. Omnertel HetoToHa, CnosxeHue CIICKTpaJIbHBIX IBETOB. Z[I/ICHepCI/IH
CBCTA.

Hemoncmpayuu

[IpsiMonuHetHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonydenue n306paxeHuil B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipennomnenue cBera.

OnTuyeckuii CBETOBO/I.

Xox myuelt B coOuparolei JIMH3e.

XoJ1 1ydeil B pacCeUBAIOIIEH JIMH3E.

[TonydeHnue n300paxeHui ¢ TOMOIIBIO JINH3.

© oo N hhwDh R

[TpuHumn neficTBus goroanmnapaTta, MUKpPOCKOINA U TEJIECKOIA.
10.Mouens ri1asza.

11.Pa3noxenne 0eN0Oro cBETa B CIEKTP.

12 TTomyueHne 6€T0T0 CBETA MPU CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopmuwvie padbomovt u onvimol
1. ccnenoBanue 3aBUCUMOCTH YTJIa OTPaKEHHUsI CBETOBOTO Jy4a OT yria MaJeHHUs .

2. VI3yyeHne XapakTepUCTHK N300pakeHUs MPeIMeTa B TUIOCKOM 3epKale.

3. UccnenoBaHue 3aBUCUMOCTH yIjla IPEJIOMIICHUSI CBETOBOTO Jy4a OT yTIJja MajJeHus Ha TpaHuLe
«BO3JyX—CTEKJIO.

4. ITonyyeHne N300paKEHUN € TOMOIIBbIO COOMpAOIIEH TMH3BI

5. Onpenenenuie (POKyCHOTO pacCTOSHUS U ONITUYECKON CHIIBI CO OMparOIIEH JINMH3HI.

6. OTBITHI TTO Pa3IOKEHUIO OETIOTO CBETA B CIIEKTP.
7. OTBITHI 10 BOCHIPUSATHUIO IIBETA MPEAMETOB MTPU UX HAOJIOAEHUH Yepe3 LBETOBbIE (DUIBTPHI.

Pa3nen 5. KBantoBble siBjieHHs

OmneiTel Pezepdopaa u miianerapuast Moaens atoMa. Mogens atoma bopa. Uciyckanue u norsouieHue
cBeTa aroMoM. KBaHThI. JInHeN4aTbie CIEKTPHI.

PanuoaxktuBHOCTE. Anb(da, 6eTa 1 ramman3inydenus. CTpoeHre aToMHOro sifpa. Hykionnast Mmozens
aTOMHOTO siapa. M30TomsI.

PannoaktuBHble npeBpamenns. [lepuoa nonypacnaga aToOMHBIX SA€Ep.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsJ0BOI0 U MAaCCOBOT0 YUCEN. DHEPIHsl CBSI3U ATOMHBIX SIIED.
CBsi3b Macchl ¥ dHepruu. Peakiuu cuHTe3a u aenenus sjaep. Vicrounnku snepruu Comaia u 38€31 (MC).
SnepHast sHEepreTHKa. J[eicTBUS paIoaKTHBHBIX U3Iy4eHH Ha xuBble opranu3mbl (MC).

Hemoncmpayuu



1. CnekTpbl U3ITy4eHHs U MOTJIOMICHUS.

2. CrieKTpbl pa3iIHM4YHbIX I'a30B.

3. CniexTp Bojopoa.

4. HabnroneHue TpekoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHH3UPYIOLINX U3ITyICHHH.

6. Perucrparys u3nydeHus: IPUPOTHBIX MHHEPAJIOB U MIPOJYK TOB.

Jlabopamopmuwvie padbomovt u onvimul
1. HaGntoneHue CIIOUIHbIX U IMHEHYAThIX CIEKTPOB U3ITyUEHUSI.

2. UccnenoBanue TPEKOB: M3MEPEHUE SHEPTHH YACTHIIBI IO TOP MO3HOMY ITyTH (110 poTOorpadusm).
3. 3mepenue painoakTUBHOTO (OHA.

IoBTOPUTENBHO-00001IAKO M A MOLYJIb

[ToBTOpHUTEIIEHO-0000MIAOIIHIA MOTYJIb TPEIHA3HAYCH JIJISI CHCTEMATHU3AIMHA U 0000IIEHUS TIPEIMETHOTO
COJICP>KaHUs ¥ OIBITA JEATSIILHOCTH, TPHOOPETEHHOTO MPU U3YUSHUH BCETO Kypca PU3NKH, a TAKKE JIIS
noAroToBkU kK OCHOBHOMY T'OCYIapCTBEHHOMY SK3aMeHY Mo (pU3uKe i1 00ydaroluxcsi, BHIOPABIIUX 3TOT
y4eOHBIN MpeIMeT.

[Ipu u3ydeHun 1aHHOTO MOAYJISA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI IESITEIBHOCTH, HA OCHOBE
KOTOPBIX 00ecreynBaeTcs JOCTUKEHHE MPEAMETHBIX U METApPeAMETHBIX IUTAHUPYEMbIX PE3YJIbTATOB
o0ydeHus1, GOPMUPYETCSl ECTECTBEHHO-HAYYHASI TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIICIOBAHUS
SIBIICHUH TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMHU OOBSICHATH PUINICCKUE SIBIICHUS, TPHUMCHSISI
[IOJIy4YECHHBIEC 3HAaHUSA, pEUIaTh 3a7a4M, B TOM YUCJIE KaUECTBEHHbIE U DKCIIEPUMEHTAJIbHbIE.

[IpuHIMIIHATIBHO 1E€STETbHOCTHBIM XapaKTep JAHHOTO pa3jena peaanu3yercs 3a CUET TOTrO, YTO yYaluecs
BBIITOJIHAIOT 3aAaHVsA, B KOTOPBIX UM npezmaraercs[:

— Ha OCHOBE TOJIYYEHHBIX 3HAHUH paclo3HaBaTh U HAYYHO OOBSCHATH (U3HYECKHUE SBJICHUS B
OKpPY’KaloIlle MpUpo/ie ¥ MOBCETHEBHOM KU3HH;

— HCIOJIb30BaTh HAYYHBIC MCTOAbI UCCIICAOBAHUA (1)I/I3I/I‘IGCKI/IX ﬂBHCHHﬁ, B TOM YHUCJIC IJId ITPOBEPKHU
TUIOTE3 M MOJYYCHHUA TCOPETUYCCKUX BBIBOJIOB;

— OOBACHATH HAay4YHBIC OCHOBBI HanOoJIee BaXKHBIX I[OCTI/I)KGHI/II\/II COBPEMCHHBIX TGXHOJ’IOFI/Iﬁ,
HAIpuMep, MPpakTUICCKOro UCIOJIb30BaAHUA PA3JIMYHBIX NCTOYHUKOB SHCPIrd HA OCHOBC 3daKOHA IIpPC-
BpamCcHrd U COXpPaHCHHA BCEX U3BECCTHBIX BUIOB SOHCPTHH.

Kaxxnas u3 Tem maHHOTO pas/ena BKIYaeT IKCIIEPUMEHTAIEHOE UCCIIeI0BaHe 0000IIa0mero
xapaktepa. Pa3nen 3aBepuraercst mpoBeeHUEeM TUAarHOCTUUECKOM U OIEHOYHON paboThI 3a KypC OCHOBHOM
ITKOJTBI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Wzyuenue ¢pusuku B 9 Ki1acce HAMpPaBICHO HA JOCTHKEHHE 00yYarOIIMMUCS TNYHOCTHBIX,
METanpeMETHBIX U MPEAMETHBIX Pe3yIbTaTOB OCBOCHHS y4eOHOTO IpeIMeTa.

JIMUHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe éocnumanue:
— TMpOSBIIEHUE UHTEpECa K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKOM (pU3nuecKol HayKH;

— IICHHOCTHOE€ OTHOILIEHHE K JOCTH)KEHUSM POCCUHCKUX YUEHBIX (DU3UKOB.

Fpam@ancxoe u nyoeno-npaecmeelmoe eocnumanue.
— TI'OTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O6Cy)KI[eHI/II/I O6H.I€CTBCHHO-3H3,‘-II/IMBIX " 3TUYCCKUX HpOGJIeM,
CBA3aHHBIX C MPAKTUYCCKHUM ITPUMCHCHHUEM I[OCTI/DKGHI/II;'I (1)I/ISI/IKI/I,

— OCO3HAaHHC BaAXXHOCTH MOPAJIbHO-3TUYCCKUX IMTPHUHIHUIIOB B ACATCIIBHOCTHU y‘-IéHOFO.

Icmemuueckoe eocnumanue:
— BOCIIPHUATHE ICTETHYECKUX Ka4eCTB (PU3NUECKON HAyKH: €€ TApMOHIMYHOTO MOCTPOEHHS, CTPOTOCTH,

TOYHOCTH, JIAKOHUYHOCTH.

llennocmu HAay4Ho20 NO3HAHUA .
— OCO3HaHUC ICHHOCTHU q)H3quCKOﬁ HAYKHU KaK MOIIHOI'O HHCTPYMCHTA II0O3HAHUA MHPA, OCHOBBI
Pa3BUTHA TeXHOHOFHﬁ, BaKHEHIIICH COCTAaBIISIOIICH KYJIBTYPBI,

— Pa3BUTHUC Hay‘IHOfI J'IIO603HaTeJ'IBHOCTI/I, HHTEpPECA K HCCIIEA0BATEIILCKON NCATSIHHOCTH.

Dopmuposanue Kyaomypol 300p06bs U IMOUUOHAILHOZ0 01A20NOSIYUUA .
— OCO3HaHHE LIEHHOCTH 0€3011acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MUPE,
Ba)XHOCTHU MPaBUJI 0€30M1acCHOr0 MOBEJCHHS Ha TPAHCIIOPTE, Ha JIOPOrax, C NMEKTPHUUECKUM U TEIIOBBIM
000pyI0OBaHHEM B JOMAIIIHUX YCIIOBHSIX;
— cOpMHPOBAHHOCTH HAaBBIKA pe()IeKCHH, IPU3HAHKUE CBOETO TpaBa Ha OMIMOKY M TaKOTO JKe MpaBa y

JPYToro 4eaoBeKa.

Tpyooeoe éocnumanue:
— AaKTUBHOE YYacTHe B PELICHUH MPAKTUYECKUX 3a/1a4 (B paMKaX CEeMbH, LIKOJbI, TOpoJia, Kpas)
TEXHOJIOTUYECKOW ¥ COLMATBLHOM HANPaBICHHOCTH, TPEOYIONIMX B TOM YHCIIE U (PU3UUECKUX 3HA

HUI;,— HUHTEpec K MPaKTHYECKOMY M3Y4YEHHIO Tpodeccuil, CBA3aHHBIX ¢ (HUIUKOM.

JKonozuueckoe ocnumanue:
— OpUEHTAlMs Ha MpUMEHEeHHe (PU3NUEeCKUX 3HAHUH IS pelIeHus 3a7a4 B 001acTy OKpYyKaromien
Cpenbl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKH MX BO3MOYHBIX MTOCIIEICTBUN JUUISI OKPYKAOIIEH

Cpelbl,— OCO3HaHHE IJI00AJIBHOIO XapakTepa SKOJOTMYECKHUX IMPOOJIeM U IMyTeH UX peleHwus.

Aoanmayusa 00yuaruiezoca K U3MEHAIOUWUMCA YCI106UAM COUUAILHOU U RPUPOOHOIL CPEObl:—
NOTPEOHOCTH BO B3aUMOJICHCTBUY MPHU BHIMIOIHEHUN UCCIEI0BAaHUM U MTPOEKTOB (hHU3HUECKOI
HAIpPaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHX;

— TMOBBIIIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH YEPe3 MPAKTUUYECKYIO NeATETbHOCTD,

— MNOTpeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHU, B TOM yucie GOpMyIHpOBaTh UJIEH, TOHSATHUS,



TUTIOTE3bl O (U3UYECKUX OOBECKTAX W SIBICHUSIX;

— oco3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEW B 001acT (GU3HKH,

— TUTAaHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHUM,

— CTpeMJICHUE aHATU3UPOBAThH U BBISBIISITH B3AaUMOCBSI3U TIPUPOJIBI, OOIIECTBA K SKOHOMHKH, B TOM
YHCJIe C UCIOJIb30BaHHEM (PH3NICCKUX 3HAHUM;

— OIICHKA CBOMX JICUCTBUH C YYETOM BIIMSIHUS Ha OKPYIKAIOIIYIO CPEY, BO3MOXKHBIX TJI00aIbHBIX

MOCJICICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI
VHMBepcaibHbIE [I03HABATEIbHbIC 1EHCTBUS
bazoevie nozuueckue oeiicmeu:
— BBUIBIISITh U XapaKTEPH30BaTh CYLICCTBCHHBIC MPU3HAKH 00BEKTOB (SIBICHU);
— YCTaHaBIMBATh CYLIECTBEHHBIM IPU3HAK KJIacCU(UKALIUU, OCHOBAaHUS JUIs 0000IIEHNS U CpaBHEHUS,
— BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUMS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U HAOIIOACHUSAX,
OTHOCSIINXCS K (PU3UIECKUM SIBICHUSM,
— BBIABIATH IPUUYNHHO-CIICICTBEHHBIE CBS3H MTPH N3YUEHUH (PU3MUECKUX SBICHUH U MPOIIECCOB,;
JIeNIaTh BBIBOJIbI C UCIIOJb30BAaHUEM JETYKTUBHBIX M HHAYKTUBHBIX YMO3AKJIFOUCHUH, BBIABUTaTh
THIIOTE3BI O B3aUMOCBS3SX (PU3NYECKHUX BEJIINYHH,
— CaMOCTOSITEIBHO BEIOUPATh CHIOCOO penieHus yueOHoM hU3nuecKoil 3a1aun (CpaBHEHUE HECKOIBKIX
BapHUaHTOB PELIeHUs, BBIOOP Hanboee MOAXO0IAIIEro C Y4ETOM CaMOCTOSATENBHO BbIIEICHHBIX

KPHUTEPHUEB).

Bba3zoevle uccneoosamenvckue oelicmeust.
— HCTOJB30BaTh BOMPOCHI KaK UCCIEA0BATEIIbCKUN HHCTPYMEHT IMO3HAHMUS,
— MPOBOAUTH MO CAMOCTOSITEIFHO COCTABICHHOMY TIJIaHY OTBIT, HECIOXKHBINA (PU3NUECKUiA
SKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHNE (PU3UUECKOTO SIBICHHUS,
— OILIGHUBATh Ha MPUMEHUMOCTH M JIOCTOBEPHOCTh HH(POPMAIINIO, TIOTYYEHHYIO B X0JI€ UCCIIEI0OBaHUS
WM DKCTIEPUMEHTA,;
— CaMOCTOSITENHHO (POPMYITHPOBATH OOOOIIECHHUS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIFOJICHHS, OIIBITa, UCCIICTOBAHMS;
— MPOTHO3UPOBATH BO3MOXKHOE JabHENIIee pa3BUTHE (PU3UIECKUX TPOIECCOB, a TAKKE BHIIBUTATH

MMPEATIOIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Paboma c ungpopmayuerr:
— MPUMEHSTh Pa3JIUYHbIE METO/Ibl, HHCTPYMEHTHI U 3alIPOChI MPU MOUCKE U 0TOOpe MHGOpMaIIUU WIIN
JAHHBIX C YYETOM MPEASIOKEHHOM yueOHoM pu3ndeckoit 3a1auu;
— aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(OPMALIMIO Pa3IMYHBIX BUIOB U (opM
IpeCTaBJICHNUS,
— CaMOCTOSITETIbHO BBRIOMPATh ONTHUMAIBHYIO (POpMY MpeACTaBICHUS HHPOPMALUU U WILTIOCTPUPOBATH

pelaemMble 3a/1a41 HECJIOKHBIMU CXEMaMH, AUarpaMMaMy, HHOH rpadukoit 1 uX KOMOUHAIMSIMH.

YHuBepcanbHble KOMMYHHUKATUBHBIE JEUCTBUS



Obwenue:.

— B X0JIe 00CyX/IeHUs yueOHOT0 MaTepuaia, pe3yJbTaToB JJa0OpaTOPHBIX pabOT U MPOEKTOB 33/aBaTh
BOIIPOCHI IO CYIIECTBY 00CYKIa€MOM TeMbI U BBICKA3bIBAaTh UJICH, HAIICICHHbIE Ha PELICHHE 3aJauu U
nojJiepKaHue OJ1aroKenaTeIbHOCTH OOLICHUS;

— COTIOCTABJIATH CBOU CYXJICHHUSI C CYKJICHUSIMU JIPYTUX YIaCTHUKOB JUAJIOTa, OOHAPYKUBATh
pasuyue U CXOJCTBO MO3UIMH; BEIPAXKATh CBOKO TOUKY 3pEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
yOJIMYHO MPEICTABIATH PE3YJIbTAThl BBITOJHECHHOTO (PH3HMUECKOr0 OMbITa (IKCIIEPHUMEHTA,
UCCIICIOBAHMS, IIPOEKTA).

Coemecmnasn oeamenvrocms (COMpyOHUUECMEO):

— TIOHUMATh U KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYyaTbHOU paOOThI IPU PEIICHUN
KOHKPETHOU (hU3HUeCKOi mpoOIeMBbl;

— IIPUHUMATh LECJIU COBMECTHOM ACATCIIbHOCTH, OPraHU30BbIBATH JEUCTBUS MO €€ JOCTHXKECHUIO.

pacmpeensaTh poiau, 00CyXIaTh MPOLECCH U Pe3yIbTaThl COBMECTHOM paboThl; 0000111aTh MHEHUS
HECKOIBKHX JTIOAEH,

— BBIIIOJHATS CBOIO 4aCTb pa6OTBI, AOCTHUTasd KaUCCTBCHHOI'O PE3YyJibTaTa 11O CBOEMY HAIIPABJIICHUIO U
KOOpAUHHUPYA CBOU HeﬁCTBHH C IpYTUMHU YJICHAMH KOMAaHJbI,

— OIICHHUBATh KAa4€CTBO CBOCI'O BKJIaJda B O6HII/H>'I IMMPOAYKT 110 KPUTCPHUAM, CAMOCTOATCIILHO
C(I)OpMy.]'II/IpOBaHHLIM y4aCTHHKaMU B3aHMOﬂeﬁCTBHH.

YHI/IBepcaHBHLIe PCTYIISITUBHBIC JeHCTBUSA

Camoopzanumuuﬂ:

— BBISBJIATH MPOOTIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSAX, TPEOYIOMIMX I pelieHus: GU3nIECKux
3HAHUH,

— OpHEHTUPOBATHCS B PA3IMYHBIX MOAXOAaX MPUHATHS PeIICHUH (MHIUBHIYaTbHOE, IPUHSITHE
pelIeHHs B TPYIIIIE, IPUHATHE PEIICHUI TPYIIION);

— CaMOCTOATCIIBHO COCTAaBJIATH aJITOPUTM PCHICHUA (1)I/I3I/I‘-ICCKOI7I 3aJa4u WJIM I1JIaHa UCCIICIOBAaHUsA C

y4ETOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apr'yMEHTHPOBATh MpeiaraeMble
BapUaHTHI pElICHUl;

— JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIlCHHE.
Camoxonumpons (pegpnexcusn):
— J1aBaTh aJICKBATHYIO OIIEHKY CHTYAIlUH U TPeTarath IjIaH ¢é H3MCHEHHS;

— OOBSCHATH IPHUYMHBI JOCTHKECHUS (HETOCTIIKCHUS) PE3yJIbTaTOB JCATEIILHOCTH, 1aBaTh OLICHKY
NpUOOPETEHHOMY OIBITY;

— BHOCHUTH KOPPEKTHUBBI B JICATEIBHOCTD (B TOM YHCJIE B XOJ] BHITOJHEHHS (PU3NIECCKOTO HCCIICIOBAHUS
WK TIPOCKTA) Ha OCHOBE HOBBIX 0OCTOSITEIHCTB, H3MCHHUBIIIUXCSl CUTYallUi, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEH;

— ONLICHUBATb COOTBETCTBUEC PE3YyJIbTaTa HECIU U YCIIOBUSAM.
3M0uu0HaJleblﬁ UHMEIEKM .

— CTaBUTH ce0s HAa MECTO JAPYToro YeloBeKa B X0JIe CIIopa WK AUCKYCCUU HA HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTo.



Ilpunamue cedsn u opyzux:

— TpU3HABaTh CBOE MMPaBO Ha OIMOKY IPU PEUICHUN (GU3UUECKUX 3a]1a4 WM B YTBEPKACHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPaBO APYTOro.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXaTh COPMHUPOBAHHOCTD y 00yUYAIOIIUXCS
YMEHHM:

— HCIIOJIb30BaTh MOHATHA: CUCTEMA OTCUETa, MaTepualbHasi TOUKa, TPACKTOPHS, OTHOCUTEIHHOCTh
MEXaHUYIECKOTr0 JABMXEHUs, Aedopmanus (ynpyras, miacTHIecKas), TpeHHE, IEHTPOCTPEMUTEIILHOE
YCKOpPEHUE, HEBECOMOCTb U MEPErpy3KH; LEHTP TsHKECTH; aOCOTIOTHO TBEPAOE TEJIO, EHTP TAKECTH
TBEPIOTO Tella, pABHOBECHE; MEXaHUYECKHE KOJIeOaHUsl M BOJHBI, 3BYK, HH(Pa3BYK H yJIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, LIIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTb,
CHEKTPBI UCITYCKaHUS U TOTJIOUIeHUs; anb(da, 6eTa 1 raMMa-u3y4deHus, U30TOIbI, SiAepHasi JHEPreTHUKa,

— pas3nuyaTh SBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JBIKCHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE IBHKEHUE, CBOOOIHOE MaICHUE TeJl, PABHOMEPHOE IBUKEHHE O
OKPYKHOCTH, B3aUMO/JICHCTBHE TEJI, PECAaKTHBHOE JBIKCHHE, KOJICOATEILHOE BIKEHHE (3aTyXaloIne 1
BBIHY)K/ICHHbIC KOJICOaHHs), PE30HAHC, BOTHOBOE JBHKCHHE, OTPAKCHHE 3BYKA, IPSIMOJIMHEIHOE
pacnpocTpaHeHue, OTPAKEHHUE U NPEIOMIICHHE CBETA, II0JTHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasiio’keHue 0eJIoro CBeTa B CIIEKTP U CIIOKEHHE CHEKTPaIbHbIX 1[BETOB, IUCIIEPCHS CBETA,
€CTECTBEHHAs PaMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOrO CIIEKTPA U3ITyUCHHS) [0 ONUCAHUIO X
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX JaHHOE (pU3NUYECKOe SIBICHHUE,;

— pacro3HaBaTh MPOSIBICHUE HM3YYCHHBIX (DU3HYECKUX SIBICHHUI B OKpYXaromieM Mupe (B TOM YHCIIe
¢du3uyeckre sIBIEHUS B IPUPOJIe: MPUWINBBI U OTJIMBHI, JIBMKEeHUE MaHeT COMTHEUHOM CUCTEMB,
PEaKTUBHOE JIBM)KEHHE JKMBBIX OPTraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 3€MJIETPSCEHHE,
ceiicMuyeckue BOJHBI, IIyHAMH, 3XO0, IIBETA TeJl, ONTUYECKHUE SIBJICHHS B IPUPOJIE, OMOIOTHYECKOe
NefCTBUE BUIUMOTO, YIbTPa(HOIETOBOTO U PEHTTEHOBCKOTO U3JIYY€HU; €CTECTBEHHBIN
paMOaKTUBHBINA (POH, KOCMUYECKHE YU, PAAHOAKTUBHOE M3JIyuYe€HHE TPUPOJIHBIX MUHEPATIOB,;
JICWCTBHE PaJMOAKTUBHBIX U3TYUYCHUI Ha OPTaHU3M YEJIOBEKa), IPH ATOM MEPEBOAUTH MPAKTHICCKYTO
3aj1a4y B y4eOHYIO, BBIICISITH CYIECTBEHHbBIC CBOMCTBA/IPU3HAKN (DH3UYECKHX SBJICHH;

— OMNMCHIBATh U3YUYEHHbIE CBOMCTBA TEJ M PU3NYECKUE SIBICHUS, UCTIONB3YS (U3NUECKUE BETHUNHBI
(cpenHsisi © MTHOBEHHAsI CKOPOCTb Tella MPHU HEPABHOMEPHOM JBIKCHUH, YCKOPEHHE, TEPEMEIICHHUE,
MyTh, YIJIOBasi CKOPOCTh, CHJIAa TPEHUS, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, YCKOPEHUE CBOOOTHOTO
naJIeHus], BeC Teja, UMIYJIbC Tella, UMITYJIbC CUJIbl, MEXaHU4YecKast paboTa U MOIIHOCTb, TOTEHIIUAIbHAS
SHEPTHs Tella, HOJHIATOrO HaJl TOBEPXHOCTHIO 3€MJIM, IOTCHIMAJIBHASI SHEPTUS CKATOU NPYKHUHBI,
KUHETHYECKasi SHEPTHsl, MOJTHAsi MEXaHWYeCcKasl YHepPIus, IeproJ] U 4acToTa KojeOaHuil, JuInHa BOJIHBI,
IPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEIOMIICHHS CPEJIbl); TIPH OMMCAHUN
NPaBUIBHO TPAKTOBATH (PU3UUECKUIN CMBICIT HCIIOJIb3YEMbIX BEJIMUUH, 0003HAUEHUS U €AMHUIIBI
bu3nYeCKUX BEIIMYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOLINE TaHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IPa(UKHU U3yYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

— XapaKTepH30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHUS U MPOLECCHI, UCIOb3Ys 3aKOH COXpaHEHUS
JHEPIuH, 3aKOH BCEMUPHOT'O TATOTECHHUS, IPUHLUII CYTIEPIIO3ULIMH CHJI, IPUHIUI OTHOCUTEIBHOCTH
lNanunes, 3axonsl Hpl0TOHA, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHMSI U IPEJIOMJIEHUS CBETA,
3aKOHBI COXPAaHEHUs 3apsA0BOT0 M MACCOBOT'O UMCEI IIPH SIAEPHBIX PEAKLUAX; IIPU ITOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMChIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;



— 00BACHATH (hU3MUECKUE TIPOIECCHI U CBOWMCTBA TEJN, B TOM YHUCIIC U B KOHTEKCTE CUTYAIIHid
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABISTH IPHUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH 00BsIC-
HEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPO Ha 2—3 U3YUYCHHBIX CBOWCTBA (PHM3NUECKUX SBJICHHM,
(U3NIECKUX 3aKOHOB HITH 3aKOHOMEPHOCTEH;

— pewartk pacuéTHbIC 331a4u (OIMPAIOLIHECcs Ha CUCTEMY U3 2— 3 YpaBHEHHIA), UCIIOJIb3Ys 3aKOHBI U
(dopMyibl, cBA3bIBaIOIINE (HU3NUECKHUE BEIMYMHBI. HA OCHOBE aHAJIM3a YCJIOBUSA 331a4M 3alUChIBATh
KpaTKoe YCJIOBUE, BBISIBIIATH HEIOCTAIOIINE MWIIM M30BITOYHbIE JAaHHbIE, BRIOUPATh 3aKOHBI U (hOPMYJIHI,
HEOOXOIMMBIE JIJIs1 pEIIEHUs], TPOBOJAUTH PACUETHI M OIICHUBATh PEATMCTHYHOCTH ITOIY4EHHOTO
3Ha4YeHUsl GU3NYECKOI BETMUUHBI,

— pacio3HaBaTb HpOGHeMBI, KOTOPBIC MOKHO PCIIWTD ITIPU ITOMOIIHA (bHSI/I‘IGCKI/IX MCTO OB, UCHOJIb3Y:
OIMMCAHUE UCCIICAOBaHNs, BRIACIIATE IIPOBEPACMOC MPEATIIOIOKCHNE, OUCHHUBATD ITPABUJIBHOCTD IIOPsAAKA
IMPOBCACHU UCCIICAOBAaHNs, ACJIaTh BBIBOAbI, HHTCPIIPETUPOBATL PC3YJIbTAThI Ha6J'IIO,I[eHPII>i U OIIBITOB,

— MPOBOJHTH OIBITHI 0 HAOIIOACHHUIO (PUBUUCCKUX SIBICHUN MK (PU3NUSCKIX CBOMCTB Tel (M3y4eHHe
BTOpOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHMs SHEPIUHU; 3aBUCUMOCTb IepHo/ia KosleOaHui
IIPY’KHUHHOTI'O MAasiTHUKA OT MAacChl Ipy3a M KECTKOCTH IPYKHHBI U HE3aBUCUMOCTB OT aMILIUTY/IbI
MaJIbIX KOJIeOaHUil; MPsIMOIMHENHHOE paclpoCTpaHEHHE CBETa, pasjiokeHHe Oenoro cBeTa B
CIEKTp; M3YUYEHHE CBOMICTB M300pa’k€HUs B IUIOCKOM 3€pKaje U CBOMCTB M300pa)keHUs MpEIMETa B
coOuparomeil JInH3e; HaOIIICHUE CILIOIIHBIX M JIMHEHYAThIX CIEKTPOB U3IIYyUYCHHS): CAMOCTOSTEIBHO
coOupaTh YCTAaHOBKY U3 N30BITOYHOrO HaOOpa 060PyA0BaHMs; ONUCHIBATH X0/ OIbITA U €r0
pe3ynbTathl, GOpPMYJIUPOBATh BHIBOADI,

— TIPOBOJUTH MIPHU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIpENIeNsisi CpeTHee 3HAUCHNE
u3MepsieMoii Benn4nHbl (HOKYCHOE paccTosHIE COOMPAIOIICH JIMH3BI); 000CHOBBIBATH BHIOOP CrIoco0a
U3MEpEHHs/U3MEPUTETBHOTO MPUOOopa;

— MPOBOAUTH UCCICAOBAHHNE 3aBUCHUMOCTEH (1)I/ISI/I‘~I€CKI/IX BCJIMYHH C UCITOJIB30BAHHUEM IIPAMBIX
H3MCp€HHI>'I (SaBI/ICI/IMOCTB IMyTU OT BPEMCHU IIPpU PABHOYCKOPCHHOM JIBUKCHUU 0e3 HaYaIIbHOM CKO-
POCTH; Iepruoaa KoJICOaHHMI MaTEeMaTUYE€CKOr0 MasTHUKA OT JUIMHBI HATH, 3aBUCUMOCTH yIJjia
OTpaXCHUSA CBETA OT yrjia MaACHUA U yTJjia MPCJIOMIICHUA OT yIJjia HaJICHI/IFI): IJIaHUPOBATH UCCIICAO-
BaHHUC, CaAaMOCTOATCIIbHO CO6I/IpaTB YCTaHOBKY, (bHKCHpOBaTL PE3YIbTAaThI HOHy‘ICHHOﬁ 3aBUCHUMOCTH
(1)I/IBI/I‘~IGCKI/IX BCJIMYHH B BUJIC Ta6J'II/IH n I‘pa(i)I/IKOB, J€JIaTh BBIBOJIbI IO PE3yJIbTaTaM UCCICAOBAHM,

— MPOBOJHUTH KOCBEHHbBIC U3MEPCHUS PU3MUYCCKUX BEJTMYHH (CPEIHSISI CKOPOCTh M YCKOPEHHE Tesa pu
PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE CBOOOTHOTO MaieHus, )KECTKOCTh NPYKUHBI, KOAPULIUEHT
TPEHUSI CKOJIBKEHMS, MeXaHudeckas padoTa M MOIIHOCTb, YaCTOTAa U MEpUoJl KoIeOaHui
MaTeMaTHYECKOTO U MPY>KUHHOT'O MasiTHUKOB, ONTUYECKast CUJIa COOMpAIOIIen JINH3bI, PaIHOaKTUBHBIN
(oH): TUIAHUPOBATh U3MEPEHHST; COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJHATH U3MEPEHHS,
cienys NpeaJIoKEHHON MHCTPYKIIMH; BBIYHACIATh 3HAYEHNE BEJIMUYMHBI U aHAITU3UPOBATh MOJy4YECHHbIE
pe3yabpTaThl C Y4ETOM 3a[aHHOU MTOTPEIIHOCTH U3MEPEHUH;

— coOmoaaTh npaBuiia TEXHUKH 0€30MacHOCTH pU padoTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM;

— pasnuyaTh OCHOBHBIC NMPU3HAKH W3YYEHHBIX (PU3NUECKUX MOCIICH: MaTepruaibHas TOUKa,
a0COJIIOTHO TBEPJI0€ TEJI0, TOYCUHBIN UCTOUYHUK CBETA, JIy4, TOHKAsI JIMH3A, IUVIAaHETapHas MOJIE)Ih aTOMa,
HYKJIOHHAsl MOJIeJTb aTOMHOTO SI/Ipa;

— XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOM
Ha UX OMHUCAHUS (B TOM YHCIIE. CIIUAOMETP, JaTUHKHU MMOJIOKECHUS, PACCTOSIHUS M YCKOPEHHS, paKeTa,
9XO0JIOT, OYKH, MEPUCKOII, oToanmapaT, ONTHUECKHE CBETOBOIbI, CIEKTPOCKOII, J03UMETP, Kamepa



BuiibcoHa), HCIOJIb3ys 3HAHUS O CBOMCTBAX (DM3MUYCCKUX SBJICHUI U HEOOX0AUMbIE (prU3nUecKue
3aKOHOMEPHOCTH;

— HCIIOJIB30BATb CXCMbI U CXCMATUYHBIC PUCYHKH N3YUYCHHBIX TCXHUYCCKUX YCTPOP'ICTB,
HU3MCPUTCIIbHBIX HpI/I60p0B M TCXHOJIOTHYCCKHX ITPOUCCCOB IIpU PCIICHUN y‘{e6H0'HpaKTI/I‘ICCKI/IX 3a4a4,
OINTHYCCKUEC CXEMBI IJI ITIOCTPOCHUA I/1306pa)KeHPII>'I B IINIOCKOM 3€pKaJI€ U CO6HpaIOHICﬁ JINH3E,

— TPUBOJUTH MPUMEPHI/HAXOAUTh HHOOPMAIUIO O TIPUMEPaX MPAKTHYCCKOTO UCTIOIb30BaHUS
buznyecKkux 3HAHUI B MOBCEAHEBHOM KU3HU 7151 o0ecrieueHus: 6e30MacHOCTH MPU 00palleHuH ¢ mpuoo-
pamMH U TEXHUYECKUMHU YCTPONCTBAMHU, COXpPaHEHHs 3J0POBbs U COOTIOICHHS HOPM SKOJIOTHUECKOTro
MIOBEJICHUS B OKPYXKAIOLIEH Cpele;

— OCYIIECTBIISATH MOMCK HHPOPMAH (PUINIECKOTO COEPKaHUs B ceTH MIHTepHeT, caMOCTOATENbHO
bopMyIHpys MOUCKOBBIN 3alIPOC, HAXOAUTD MYTHU OMPEEIICHUs JOCTOBEPHOCTH MOITYYSHHOM
uHGOpMaIIMU HAa OCHOBE UMEIOIIMXCS 3HAHUH U JTOTIOJTHUTEIbHBIX HCTOYHUKOB;

— JCIIOJIB30BAaTh MPH BHITIOJIHEHUH YU€OHBIX 3aJaHHi HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3NIECKOTO
COJZIepKaHus, CIIPaBOYHbIE MaTepHalbl, pecypcsl ceTu MIHTepHeT; Bi1ageTs npuémMamMu
KOHCITIEKTUPOBAHMI TEKCTA, Tpeodpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

— co3/aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE HUH(OpMaLUU U3
HECKOJIbKUX UCTOYHUKOB (PM3UUECKOr0 COEPKaHMsl, MyOJINYHO MPEACTABIATh PE3YIbTaThl IPOESKTHOM
WJIM MCCIIEIOBATEIbCKON AEATENBHOCTH; IIPA 3TOM I'PAaMOTHO HCIIOIb30BATh U3yYEHHBIN NOHATUINHBIN
annapar u3y4aemoro pasjena (U3uKU U COIPOBOXKAATh BHICTYIUIEHHUE ITPEe3eHTALUEH ¢ y4ETOM
0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INIAHUPOBAHHUE

Ne | HanmeHnoBaHHe pa31e/ioB U TeM NPOrpaMMbl KosimuecTBo yacos Harta Buabl aesiTe1bHOCTH Buasi, JJIeKTPOHHbIE
n/n H3y4YeHHsI opmbI (undposnie)
BCEr0 | KOHTPO/IbHBIC | MPAKTHYECKHE KOHTpOISI o6pasoBaTeabHbIe
padoThI padoThI pecypesl
Paznen 1. Mexanu4eckue siBJI1eHHS
1.1. | Mexanunueckoe JBH:KeHHe U croco0bI ero onucanus | 10 0 1 AHanu3 1 00CyXIeHHE Pa3IUYHBIX IPUMEPOB MEXaHIIECKOTOBIIKCHHUS; VerHsrii
O6cyxaeHHe rPaHUL TPIMECHUMOCTH MOJIE/H «MaTepUAIIbHASTOUKAY, ompoc;
Onrcanne MEXaHNYECKOTo IBIKEHHS Pa3InYHbIMH criocobaMu(ypaBHEeHHE, IucemenHsIi
Tabnuua, rpaduk); KOHTPOJIb;
AHaiu3 )XU3HEHHBIX CUTYaIHif, B KOTOPBIX MPOSIBIISIETCS OTHOCHTEIBHOCTD IpakTuyeckas
MEXAHUYECKOI0 IBYKCHMS, paborTa;
Habmonenne MEXaHMIECKOTO IBIDKEHUS Tela OTHOCUTEILHOPA3HBIX TeJl OTCUETa,
CpaBHEeHHE IyTel U TPACKTOPUI ABMIKEHHS OJHOTO M TOTO XK€ TeJla OTHOCUTEIIBHO
Pa3HbIX TeN OTCUETA;
Amnamus Texcra ['amniiest 00 OTHOCHTEIBHOCTH JBIDKEHYIS; BEIIIOJTHEHHE 3a1aHHIT 110
TeKCTy (CMBICIIOBOE UTEHHUE);
OmnpeneneHne cpeHel CKOPOCTH CKONBKEHNUsI OpycKa HITM JABH)KSHHS IIapHKa 110
HAKJIOHHOM IUIOCKOCTH,
AHanu3 1 00CyXIeHHe CII0CO00B MPHOMIKEHHOTO ONPEIEICHHS] MTHOBEHHON
CKOPOCTH;
1.2. | BzaumoneiicTBue Tel 20 0 1 Habmonenne 1 00CyskICHHE ONBITOB C JABIKSHHUEM TeJla IIPH YMEHBIICHUHN BIMSHUS | Y CTHBIH
JPYTHX TeJ, IPEeMSATCTBYIONNX ABIKSHHIO; ompoc;
Ananus Texcra [anunes ¢ onmucaHueM MBICIEHHOTO SKCIIEPHMEHTA, IuceMmennbIi
000CHOBBIBAIOIIETO 3aKOH HHEPLUH; BBIIIONHEHHE 3a/[aHHii [0 TEKCTY (CMBICIIOBOE | KOHTPOIIb,
YTEHHE); IMpakTiyeckas
OO0cysK/IeHHe BO3MOXKHOCTH BBINOJHEHHUS 3aKOHA HHEPLMH B Pa3IMYHbIX CHCTEMax | padora;

OTCuéTa;

Habnronenue u 00cyxaeHne MEXaHMYECKHX SIBIICHUH, MPOUCXOAAIINX B CHCTEME
orcuéra «Tenexka» Mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBHXKEHUH
OTHOCHUTENbHO KabuHeTa QH3UKH;

Jle#cTBUS ¢ BEKTOPAMM CHII: BBITIOJHEHHE 3aJaHUIl 10 CII0KEHUIO U BEIYUTAHUIO
BEKTOPOB;

Hab6mionenne u/vni mpoBe/IeHNe OMBITOB, IEMOHCTPHPYIOIINX 3aBHCHMOCTE
YCKOPEHUS TeNa OT MPHIOKEHHON K HEMY CHIIBI U MAcChl TeJa;

AHanu3 1 00bsICHEHUE SBJICHUIT C MCIIOJIb30BaHUEM BTOPOTO 3akoHa HbloTOHa,;
Pemenue 3a1au ¢ ucnosib30BaHUEM BTOPOro 3akoHa HbloTOHa 1 npaBuIia
CIIOKEHUS CHUIT,

Ornpezenenne xECTKOCTH MPYKUHbI;

AHaim3 CHTyaluil, B KOTOPBIX HAOIIOAAIOTCS YIpyrue AepopMaruy, u uX
00BSICHEHHE C UCTIONIL30BaHUEM 3aKoHa ['yKa;

Pemenue 3aj1a4 ¢ ucnonb3oBaHueM 3akoHa ['yka,




1.3. | 3akoHbI coxpaHeHHs! 10 ; VcrHbri
Habronenue 1 06CysKIeHHE ONBITOB, JEMOHCTPUPYIOIIHX MEepeaady UMITYJIbCa IPH | OMpoc;
B3aMMO/ICHCTBHH TEJI, 3aKOH COXPaHEHUs UMITYJIbCa IIPU aOCOIIOTHO YIIPYTOM 1 [MucbMeHHBIH
HEYIPYToM B3aUMOJCHCTBUH Te, KOHTPOJIb;
AHanu3 cuTyanuil B OKpY’Kalollel >KU3HH C HCTI0JIb30BaHHEM 3aKOHa coxpaHeHus | KoHTponbHas
HMITYJIbCA, pabora;
Pacrio3HaBaHHe SIBJICHHS] PEAKTHBHOTO JBIDKEHHUS B prpose U Texunke (MC — IIpakTideckas
Guosorus); pabora;
ITprMeHeHHe 3aKOHA COXPAHEHHs HMITyJIbca IS pacdéra pe3ynbTaToB
B3aMMO/ICHCTBHUS Tl (Ha MPUMEPAX HEYNPYToro B3aMMOACHCTBHSL, YIIPYroro
LEHTPaTbHOTO B3aUMOJCHCTBHUS IBYX OAMHAKOBEIX Tel, OJHO U3 KOTOPBIX HEIOA-

BIDKHO);

Pelienye 3a1a4 ¢ UCMONb30BAHUEM 3aKOHA COXPAHCHUS UMITYJIbCa,
Omnpenenenne paboTHl CUIIBI YIIPYTOCTH IPH MOIBEME IPy3a ¢ UCIIOIB30BaHUEM
HEMOABHIKHOTO U HOJBIXHOIO OJIOKOB;

Vi3MepeHue MOIHOCTY;
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Pasnen 2. Mexannveckue Ko1e0aHus H BOJIHBI

2.1. | Mexanu4eckue Koj1e0aHus 7 Habnronenue konebaHuid Moz 1eHCTBUEM CUII TSDKECTH U yIIPYTOCTH U VCTHBIH
oOHapy)XeHHe ITOTOOHBIX KOJIeOaHHH B OKPYKAIOIEM MHPE; ompoc;
AHanus xonebaHui rpy3a Ha HUTH U Ha npyxuHe. OnpeaeneHne 4acToThl [ucemenHsIH
KoebaHNi MaTeMaTHYECKOT0 | NPYKHHHOT'0 MasTHUKOB, KOHTPOJIb;
Habmonenne n 00bsCHEHHE SIBJICHHS PE30HAHCA; KonrponsHast
UccnenoBanne 3aBUCHMOCTH TIEPHOZIA KONEOAHUH TOIBEIEHHOTO K HUTH IPy3a OT | paboTa;
JUTHHBI HUTH;

IpoBepka HE3aBUCHMOCTH MEPHO/ia KOJeOaH!H Ipy3a, MOABEIICHHOTO K JICHTE, OT
Macchl Tpy3a;

Ha6monenue i 06CysK/IeHHE OIBITOB, IEMOHCTPUPYIOMINX 3aBUCHMOCTb MIEPHO/A
KOJIeOaHNH MPYKHHHOTO MasITHUKA OT MacChl Ipy3a H KECTKOCTH NPy KHHEI,
IIpuMeHeHHe MaTeMaTHYECKOTO U PYXHMHHOTO MAsITHUKOB B KaUeCTBE MOJIENEH [Ts
omnucaHus koneOaHui B OKPYsKaroIeM MUPE;

2.2. | MexaHnuecKue BOJIHbI. 3BYK 8 OOHapyXeHUE U aHaJIM3 BOJHOBBIX SBJICHUN B OKPY)KAIOIIEM MHUPE; YcrHblit
HabumroieHue pacripocTpaHeH s IPOJIOIBHBIX M MONEPEYHBIX BOJH (Ha MOZENHN) B | OMpOC;
00HapyKeHHe aHATOTHYHBIX BUIOB BOJIH B IPUPOJIE (3BYK, BO/ISHBIC BOJIHEI);
BrlunciieHne JJIMHBI BOJHBI U CKOPOCTH PACIPOCTPAHEHHS 3BYKOBBIX BOJIH;
DKCIepUMEHTAIBHOE ONPEIeNICHNE IPaHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX
KOJICOaHMIA;
Habiro/ieHue 3aBHCUMOCTH BBICOTBI 3ByKa OT 9acTOTHI (B TOM YHCIIE C
HCIIONb30BAaHHEM MY3bIKQJIbHBIX HHCTPYMEHTOB);
Habmonenne u 00bsICHEHHE SIBICHHS aKyCTHYECKOTO PE30HAHCA,
AHanu3 OpUTHHAIBHOTO TEKCTA, MOCBSMIIEHHOTO HCTOIB30BaHUIO 3BYKa (MK
yIIBTPa3ByKa) B TEXHHUKE (IXOJIOKAIHS, yIBTPa3ByK B MEUIHMHE U JIP.);
BBITIOJTHEHHUE 33/[aHMUIT 110 TEKCTY (CMBICTIOBOE YTEHHUE);
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Paznmen 3. 3HeKTp0MaFHMTHOe 10JI€ U 3JIEKTPOMArHUTHBIC BOJIHBI




3.1. | DileKTPOMArHUTHOE 110J1€ ¥ YIEKTPOMATHUTHBIE 6 IMocTpoenue paccykaeHuit, 000CHOBBIBAIOIINX B3aHMOCBSI3b YIEKTPHICCKOTO U VerHslii
BOJIHBI MAarHUTHOTO TOJIEH; onpoc;
DKCIEePUMEHTANBHOE H3yYEHHE CBOMCTB 3JIEKTPOMATHUTHBIX BOJH (B ToM uncie ¢ | ITnceMeHHsbIH
MOMOILI[BbIO MOOHIIBHOTO Tene(oHa); KOHTPOJIb,
AHanu3 peHTIeHOBCKUX CHUMKOB YeTIOBEYECKOTO OPraHN3Ma; IIpakTideckas
AHanu3 TeKCTOB, OMUCHIBAIOMINX HPOSBJICHUS 3IEKTPOMarHUTHOTO U3ITy4eHHs B pabora;
[PUPOJIE: KUBBIE OPraHU3MbI, H3JTy4eHHUs HEOECHBIX Ten (CMBICIIOBOE YTCHHE);
Pacrio3HaBaHue ¥ aHAIU3 PA3INYHBIX IPUMEHEHHIT 3IEKTPOMATHUTHBIX BOJIH B
TEXHUKE,
Pelenye 3a1a4 ¢ UCMONB30BaHUEM (POPMYII ISl CKOPOCTH HIEKTPOMATHUTHBIX
BOJIH, JTHHBI BOJIHBI U YaCTOTHI CBETA,
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Paznen 4. CBeToBBIE SIBJEHHS
4.1. | 3aKkoHBI pacpocTpaHeHUs CBeTa 6 HabmoeHue onbITOB, JEMOHCTPUPYIOIIHX SBICHUE IPSIMOIMHEHHOr0 Yerusiit
pacnpoctpaHeHus cBeta (BOSHUKHOBEHHE TEHH H MOJYTEHH), K HX HHTEPIPETALys ¢ | OIpoc;
HCIOJIb30BaHUEM ITOHATHS CBETOBOTO JIyda, InceMeHHBIH
OOBsICHEHNE U MOICINPOBAHNE COIHEYHOTO U TyHHOTO 3aTMEHHI; KOHTPOJIb,
HccnenoBanue 3aBUCHMOCTH yIJIa OTPaKCHUsI CBETOBOTO JTyya OT yIJia MajCHNUs;
V3yueHne cBOMCTB H300paKeHNUs B INIOCKOM 3epKalle;
Habnronenue 1 00bsICHEHHE ONBITOB O MOJIYYE€HUIO H300paXKEHUIT B BOTHYTOM U
BBIITYKJIOM 3epKkaiax. Habmonenne u 00bsICHEHHE ONBITOB 10 IPEJIOMIICHHIO CBETa
Ha IPAHUIIC PA3IIMYHBIX CPEJI, B TOM YHCIIC OIBITOB C IOJIHBIM BHYTPEHHUM
OTpaXKCHHEM,;
4.2. | JIuu3bl H ONTHYECKHE PUOOPbI 6 IMonmy4enne n3006paxeHuil ¢ TOMOIIBIO COOMpPAIONIEH 1 paccenBaroIIeH JIHH3; VeTHbIit
Onpenenerne HOKYCHOrO pacCTOSHHS M ONTHYECKOH CHIIBI COOMPAFOIIEH THH3H, onpoc;
AHanu3 ycTpoHcTBa U MPHHIMIA IHCTBUS HEKOTOPBIX ONTHYE CKHX IIPHOOPOB: ITucemennsIi
¢oroarmapara, Mukpockora, Teneckorna(MC — GHOIOTHS, aCTPOHOMHS); AHATH3 | KOHTPOJIb;
SIBJICHHH OJIM30PYKOCTH M TAJbHO30PKOCTH, PUHIHIA fAeiicTBHs 0ukoB (MC — KonrponsHas
Guosors); pabora;
ITpakTiyeckas
pabora;
4.3. | Pa3noxeHue Ge10ro cBeTa B CHEKTP 3 Hab6nroneHue no pasnoxeHuto 6eoro CBeTa B CEKT; YcrHblit
Ha6moneHue i 00bSICHEHNE ONBITOB M0 TTOIYYEHHUIO OEI0ro CBeTa MU CIOKEHHN | ONpoc;
CBETa Pa3HbIX IIBETOB; ITnceMeHHBIH
ITpoBeneHne 1 OOBSICHEHHE OIBITOB M0 BOCHPHSTHIO [IBETa IIPEIMETOB IIPH HX KOHTPOJIb,;
HaOJIIOICHNHN Yepe3 [BETOBbIC (PHIBTPHI (LIBETHBIC OYKH);
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Paznen 5. KBanToBBIE SIBIEHHS
5.1. | Mcyckanue v NOTJIOIIEHHE CBETA AaTOMOM 4 OO6cyxieHre 11el onbITOB Pesepdopa o nccie10BaHUIO aTOMOB, BBIIBIKEHHE | Y CTHBIH
TUIOTE3 O BO3MOKHBIX PE3yJIbTaTaX OMBITOB B 3aBUCHMOCTH OT TIPEAIIONAraeMoro | Ompoc;
CTPOEHHS aTOMOB, (POPMYJIMPOBAHNE BBIBOJIOB U3 PE3yJITATOB OIBITOB; ITnceMeHHBIH
O6cyxaeHHE MPOTHBOPEYHMH MITAHETAPHON MOZEIH aTOMa i OCHOBAHHIT JUIS KOHTPOJIb;
runote3sl bopa o cTaupoHapHbIX OPOUTAX HIEKTPOHOB; IIpakTnyeckas
HabJroieHue CIUIOIIHBIX M JTHHEHYaThIX CIEKTPOB M3y YCHUS Pa3InYHbIX pabora,

BCHICCTB. OOBsICHEHHE THHEHYATHIX CIIEKTPOB U3TyUCHHUS,




5.2. | CTpoeHue aTOMHOIO siipa 6 OO6cyxieHHEe BO3MOXKHBIX THIIOTE3 O MOJIEIISAX CTPOCHHUS SPa,; VerHbiit
OmpeneneHue cocTasa saep M0 3aJaHHBIM MAaCCOBBIM H 3apsLIOBBIM YHCIAM U IO onpoc;
TOJIO)KEHHUIO B IEPUOUYECKOii cucTeme sieMeHToB (MC — xumust); IucemenHBIiH
AHajnu3 H3MEHEHHs COCTaBa Apa U ero MoJN0KeHUs B IEPHOAUYECKO cucTeMe KOHTPOJIb;
npu apaguoaktuBHOCTH (MC — Xnmus);
VccnenoBaHue TPEKOB a4aCTHII [0 TOTOBBIM (hoTorpadusm;
OO6HapyKeHHe U HI3MEPeHHE PaUalliOHHOr0 (JOHA C IOMOIIBIO T03HMETPa,
OLIEHKA €r0 HHTEHCUBHOCTH,
5.3. | SInepHble peakuuu 7 Pelenye 3a1a4 ¢ UCMONb30BAHHEM 3aKOHOB COXPAHCHHS MACCOBBIX H 3aPsI0BBIX VcTHBIH
qrcell Ha OIpesielieHNe Pe3yIbTaTOB SACPHBIX PeaKIHii; aHaI3 BO3MOXHOCTU WX | OpPOC;
HEBO3MOKHOCTH SJIEPHOM peakLuy; IucsMeHHBIH
OueHKa SHEPryuH CBSI3U SEp ¢ UCIOJb30BaHKeM GopMyItbl DifHIITEIHA; KOHTPOIIb;
O0cysKJeHne NePCIIeKTUB HCIIOJIb30BaHHUs YIIPABIIAEMOro TEPMOsAIEPHOro cuHTe3a; | KoHtponbHas
pabora;
[Mpaktuyeckas
pabora;
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Paznen 6. IloBTOPHTEIbHO-0000IAIOLIHI MOTYJIb
6.1. | CucremaTusauus u 06o0LIEHNE NPEIMETHOTO 9 Peienye pacy€THBIX 3a1a4, B TOM YUCIIE HPE/NOIATAOIIMX HCIIOIb30BaHHE VYerHslit
CO/IeP:KAHMUS H ONBITA 1eSITeJIbHOCTH, (u3nyecKoil MoJEIN 1 OCHOBAHHBIX Ha COJCPIKAHUM PAa3IMYHBIX Pa3/eioB Kypca ompoc;
NPHOOPETEHHOr0 NPH M3YYEeHUH BCero Kypca ¢buzmKy; IucsMeHHBIH
puszuxn KOHTPOJIb;
Hroro mo paszeny 9
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IHOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KoanuecTBo yacos Hdara Buapi,
n/n u3y4yeHus | popmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIsI
padoThI padoThI
1. | Th. maTepuanbHas TOYKa. 1 0 0 YcTHBIN
Cucrema orcuéra. OIpoc;
2. | IlepememnieHnue 1 0 0 VYcerHbiit
OIpoc;
3. OnpeieneHre KOOPAMHATHI 1 0 0 YcTHBIN
JIBYDKYILETOCS Tea OIpoc;
4. | IlepemerieHue npu 1 0 0 VYcTHBIH
MIPSAMOJIMHEHOM OIIpoOC;

PAaBHOMCPHOM JABHKCHHUHN

5. | IIpsmonuneriHOE 1 0 0 Y cTHBIH
PaBHOYCKOPEHHOE JIBUYKCHHE. OIpoc;
Yckopenue

6. | Ckopocts npsimonuueiinoro |1 0 0 VYcTHBIH
PaBHOYCKOPEHHOT'O ompoc;

nswxenus. ['papuk ckopoctu.

7. |Ilepemernienue npu 1 0 0 Y CTHBIH
NPSIMOJIMHEIHOM ompoc;
PaBHOYCKOPEHHOM JIBUKCHUU

8. |Ilepememienue Tena npu 1 0 0 VYcTHBIH
MPSAMOJIMHEHOM OIIPOC;
PaBHOYCKOPEHHOM JIBH)KCHUHT
0e3 HauaJIbHOU CKOPOCTH.

9. |Jlaboparopnas pabora Nel 1 0 1 [TpakTrdeckas
«HccnenoBanue pabora;
PaBHOYCKOPEHHOT'O JIBUKEHHSI
0e3 HayaJIbHON CKOPOCTH»

10. | OtHOCHTEIBHOCTD OABMKEHUA | 1 0 0 YcrHbIIT
OTIpoc;
11. | CamocrosTenpHas pabota 1 0 0 [TuceMeHHBIN
KOHTPOJTb,
12. | NneprmasbHble CHCTEMBI 1 0 0 VcTHBIN
otcueTa. [lepBblii 3aKOH OTIpoc;

Hrrotona.




13. | Bropoii 3akon HetoToHa YcTHbI

oTpoc;

14. | Pemenue 3amau. Ycrabiit

orpoc;

15. | Tpernii 3axoH HproToHa YcrHbii

oTpoc;

16. | /IBmkeHHE CBS3aHHBIX T YcrHbIi

orpoc;

17. |Pemenue 3agau [TuceMenHbII

KOHTPOJIb;

18. | CBoOoaHOE majeHue Tena YcrabrIi

orpoc;

19. | Jlaboparopuast paborta [TpakTnueckas
Ne2 «3mepenne pa0ora,
YCKOPEHHSI CBOOOIHOTO

20. | JIBwxeHwue Tena, OPOIICHHOTO VYcTHbIN
BEPTHUKAIBHO BBEPX. orpoc;
HesecomocTh

21. | Pemenue 3amau YcrHbIi

oTpoc;

22. | 3aKOH BCEMUPHOTO TATOTEHHUS VYcTHbIN

orpoc;

23. | Yckopenue CBOOOIHOTO YcTHbIl
najieHust Ha 3emJie U Ipyrux onpoc;
HEOECHBIX Teax

24. | Pemenue 3amau [TnceMeHHBII

KOHTPOJIb;

25. | I[IpsimonmHeriHOE | VYcTHbIN
KPUBOJIMHEHHOE JIBHKEHHE. orpoc;
JIBrOKeHUe Teja 1o
okpyxkHOCTU. C TOCTOSTHHON
0 MOJYJIIO CKOPOCTBIO.

26. | Pemenue 3amau [TuceMeHHbBII

KOHTPOJTb;

27. | Umnynbe Tena. 3aKoH YcrHbII
COXPaHCHHSI UMITYJIbCa OTIpoc;

28. | Pemenue 3amau [TuceMeHHBII

KOHTPOJIb;




29. | PeakTMBHOE IBUKECHHUE. Y CTHBIH

Pakersl Pemenue 3anau OIpoc;
IIuceMeHHBIH
KOHTPOJTb;

30. | BeiBoJ 3aKOHA COXpaHECHUS VcrHBIH
MEXaHUYECKOW SHEPTUU OIIpOC;

31. |Pemenwue 3amau [IucemeHHbII

KOHTPOJIb;

32. | Ob6obmaronmii ypok YcTHBIN

OIpoc;

33. |KoutponbHas pabora Nel mo KonrpomnbHas
TeMe «3aKOHBI pabora;
B3aUMOCHCTBUSA U JBIIKCHUS
TEI»

34. | AHamu3 KOHTPOJIBHOM paboTHI. Ycrubii
PaboTa Hajg ommbOkaMu OIIPOC;
KonebarenpHble IBUKCHUS.

CBoOoHBIE KOJIeOaHus

35. | BennuuHsl, VCTHBIN
XapaKTePU3YIOIIHe OTIpoc;
KoJe0aTeIbHOE IBUKEHUE

36. | JlaboparopHas paboTa Ne3 [TpakTrdeckas
«MccnenoBanne 3aBUCUMOCTH pabora;
MepHoJa U YaCTOTHI
CBOOOIHBIX KOJIEOaHUI
MaTeMaTHYECKOTO MasiTHUKA OT
€ro JJINHBI»

37. | Pemenwue 3amau VY CTHBIN

OTIpOoC;

38. |3aryxaromue KoieOaHusl. Y cTHBIN
BreiyKIeHHBIC KOJIeOaHUS OTIpoc;

39. | Pe3onanc VY CTHBIN

OTIpOoC;

40. | PacmipocTpaHeHue KoJIeOaHHii VeIl
B cpeze. BosHbl OIIpOC;

41. | lmuna BomHbL. CKOPOCTH YcrHbII
pacipoCTpaHeHUs BOJHBI OTIpoc;

42. | VcroyHuku 3ByKa. 3ByKOBBIC VYcTHbIl

KOJIeOaHUsA

OIpoc;




43. | BeicoTa 1 TeMOp 3ByKa. YcrHbII
I'pomkoCTb 3ByKa OTIpoc;

44. | PacnpocTpaHeHHUE 3ByKa. Y cTHBIH
3BYKOBBIE BOJIHBI OIpoc;

45. | OTpaxkeHue 3ByKa. 3ByKOBOM YcrHbii
pe30HaHC OT1poc;

46. | KontpombHas paboTta Ne2 KonTponbsHas
«MexaHn4eckne KojaebaHus u pabora;
BOJIHBL.3BYK»

47. | AHanu3 KOHTPOJIBHOU PabOThI YcTHbIT

OTIpoc;

48. | O6oOmarolee- YcerHbii
MTOBTOPUTENBHBIN YPOK OTIpoc;

49. | MarHuTHOE T0JIe YcrHbii

OI1poc;

50. | Hampasienue TOKa Ycerubii
HaIpaBlIeHUE JIMHUN €ro OTIpoc;
MarHMTHOTO TOJIs

51. | Pemenue 3amau [InceMenHsbI

KOHTPOJTb;
52. | OOHapykeHHe MAaTHUTHOT'O VYcTHbIN
MOJIS IO €r0 JSUCTBHUIO Ha OIIpoOC;
JeKTpU4ecKnii TOK. [IpaBuio
JIEBOM PYKH
53. | UHAyKIKsT MATHUTHOTO TIOJS. YcTHbIN
MargauTHEIA IIOTOK OITpOoC;
54. | Pemenue 3amau [TucemMeHHBIIH
KOHTPOJIb;

55. | Pemenue 3amau [TucemMeHHBIIH
KOHTPOJIb;

56. | CamocrosiTenbHas padboTa [TuceMeHHBIH
KOHTPOJTb;
TectupoBanue;

S7. | SIBneHME ICKTPOMArHUTHOM YcrHbII
WHIYKIAH OT1poc;

58. | JlaboparopHas paboTa [TpakTudeckas
Nod«3yuenwne siBICHUS pabora;

3JIEKTPOMArHUTHON
UHIYKIH»




59. | Pemenue 3amau [TucbMeHHBIH
KOHTPOJIb,

60. | HanpaBieHune MHIYKIIMOHHOTO YcTHbIl
Toka. IIpaBuio Jlenna oIpoc;

61. | SIBneHune caMOMHAYKIH Y CTHBIH

OI1poc;

62. | Pemenue 3anau VYcTHbIl

OI1poc;

63. |Ilomyuenue u mepemaya YcTHbIl
MIEPEMEHHOT0 3JIEKTPUIECKOTO Or1poc;
toka. Tpanchopmartop

64. | DneKTpoMarHuTHOE TOJIE. Y cTHBIH
DNEeKTpOMarHUTHbIE BOJIHbBI ompoc;

65. | KomebarenbHbIil KOHTYP. YcTHbIN
[Tonyuenue orpoc,
AJIEKTPOMATrHUTHBIX
KosebaHui

66. | [IpyHIUIIBI paTUOCBSI3U U YcrHbII
TeJIeBUICHUS OI1poc;

67. | DnexkTpoMarHuTHas MpUpoJA VYcTHBIH
CBeTa OT1poc;

68. |IIpenomienue cBera. VYcTHbIN
dusnueckuil cMbIca OI1poc;
nokasateJsi peIOMIICHHUS.

Jucnepcus ceera. L{Bera ten

69. | TUIBI ONTHYECKUX [TpakTuueckas
cnektpos.JlabopaTopHas pabora;
pabota Ne5 «Habmronenue
CIUIOIIHOTO Y JIMHENYaThIX
CIIEKTPOB UCIyCKaHUS»

70. | Pemrenue 3amau [TnceMenHbIM

KOHTPOITb,

71. |TlormnoieHue 1 UCITyCKaHNE VYcTHbIN
CBETa aTOMaMH. oI1poc;
[IpoucxoxxaeHue IMHEHUaTHIX
CIIEKTPOB

72. | O60o6maromie- YcTHBIH
MOBTOPUTEINILHBIN YPOK OI1poc;




73. | KoutponbHas padoraNe3 1o KonTponbHas
TeMe «JIEeKTPOMarHuTHOe pa0ora;
noje»

74. | AHanu3 KOHTPOJILHOM YcTHBIH
paboTbIN4 OI1poc;

75. | PaguoaktuBHOCTE. MoOaenu VcTHBIHI
aToma OI1poc;

76. | PagroakTHBHBIC PEBPAILCHHS YcTHBIH
aTOMHBIX JIEP OI1poc;

77. | DKCrIepMEHTaIbHBIE METO/IbI YcrHbii
UCCIIeZIOBAaHUS YaCTHULL. OI1poc;

78. | JlaboparopHas paboTa [TpakTudeckas
Neb«3ydenune TpekoB paborta;
3apsDKEHHBIX YacTHUI] 110
rOTOBBIM (hoTOrpadpusm»

79. | OTKpBITHE IPOTOHA U YcrHbii
HEUTpPOHA. OIIpOoC;

80. | CoctaB aTOMHOTO si1pa. Y cTHBIH
SInepHble CUIIBIL. OI1poc;

81. | Omeprus ces3u. [edexr macc YcTHbIl

OT1poc;

82. | Jenenue sinep ypana. Llennast Y CTHBIH
peaxius OI1poc;

83. |Jlaboparopuas paboTa [TpakTHueckast
No7«W3yuenue nenenus sapa pa0ora;
aToma ypaHsa 1o ¢ororpapuu
TPEKOB»

84. | SImepHBIii peakTop. VeIl
[IpeobpazoBaHue BHYTpEHHEH OIIPOC;
SHEpIuu sAep B
AJIEKTPUUYECKYIO SHEPTHUIO.

85. | buonoruueckoe jeiicTBre VYcTHbIN
paavanuy. 3aKoH oIpoc;
pazMoaKTUBHOTO pacrmaja

86. | TepmosiiepHbIE peaKInu. VYcerubiit

OIpoc;




87. |KoutposbHas Ned o teme KonTponbHas
«CTpoeHue aroMa ¥ aTOMHOTO pabora;
sapa. Mcnonb3zoBanue
SHEPTUH ATOMHBIX SIACP»

88. | JlaboparopHas paboTa [TpakTuyeckas
No8«Omienka nepuoga paborta;
noJiypacnaza rasa
HaXOALINXCS MPOTYKTOB
pacnaja rasa pajgoHa»

89. | JlaboparopHas [TpakTuyeckas
pabotaNeQ«3yuenue paborta;
TPEKOB
3apsKEHHBIX YACTHIL 110
— P S,

90. |Cocras, ctpoeHue 1 YcTHbII
npoucxoxaenne CoaHeuHOMl OTIpoc;
CUCTEMBbI

91. | Bbosblire MIaHETHI YcTHBIN
ConHe4yHOW CUCTEMBI OIpoc;

92. | Mausie Tena CoHEYHOM YcTHbIN
CHCTEMBI OIIpoc;

93. | CrpoeHue, u3nydcHUe U YcrHbII
sBosrorts CoTHITA ¥ 3BE3]T oTpoc;

94. | CtpoeHue 1 IBOIOIHS Y CTHBIH
Bcenennon OIIpoC;

95. | Obobmarorie- VYcTHBIH
ITOBTOPUTEINIBHBIN YPOK OIIPOC;

96. | O6o6mIaromIIe- VYcTHbIN
MIOBTOPUTENILHBIA YPOK oI1poc;

97. | O6o6maromIe- VYcTHbIN
MIOBTOPUTENILHBINA YPOK oI1poc;

98. | Obobaromie- VY CTHBIH
ITOBTOPHUTEIIBHBIN YPOK OIIpOC;

99. | O6ob6maromIe- VYcTHbIN
MIOBTOPUTENILHBINA YPOK oI1poc;

100. 100. O606maromIe- YcTHBIH

MMOBTOPUTEIIbHBIN OTIpoc;

101. 101. O606maromIe- YcrHbII

IIOBTOPUTEIILHBIN OIIPOC;




102. [102. O60o61marorie- 1 VYcTHbIN
MOBTOPUTEIIbHBIN OTIpoc;
OBUIEE KOJIMYECTBO YACOB | 102

I10 ITPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O IMTPOIECCA

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

BBenure cBoil BapuaHT:

METOAUYECKUE MATEPUAJIBI IJ151 YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE

OBOPYJOBAHME /151 TIPOBEJEHUSI JIABOPATOPHBIX, IPAKTUUECKHUX PABOT,
JEMOHCTPAIIUM
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