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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOoBaHMI K pe3yJabTaTaM OCBOCHHUS Ha
yrayOnéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (enepanbHO paboueld mporpaMMbl BOCITUTaAHUS
u Konuenuuu npenoaBanus yueOoHoro npeamera «Pusukay.

Conmepxanue mporpamMmbl MO (U3MKE HAMpPaBlIE€HO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIMXCS K Oojee TIIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUU, U Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
IrpaMOTHOCTH  oOydammuxca. B mnporpamme mno ¢Qusuke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOTo mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM pe3yJibTaTaM 00y4YEeHHUS, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rogam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COJICP)KAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromxcsl.

[TporpamMma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3urka SIBISIETCS CHCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOIBKY (PM3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEH, OMOJOTHEN, aCTpPOHOMHUEH 1 (U3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEJOCTaBIsieT Hauboliee sICHbIE
00OpasIlpl MPUMEHEHHS] HAYYHOTO METOJa MO3HAHMS, TO €CTh CIocoda MOTydeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢usnku Ha YriyOJ€HHOM YypOBHE MPEANOJaracT YBEPEHHOE
BJIAJICHUE CIIETYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIOIUMU
€CTECTBEHHO-HAY4YHYIO TPaMOTHOCTb:

HAYYHO OOBACHATD SIBJICHUS;

OILICHWBATh U TIOHUMAaTh OCOOCHHOCTH HAyYHOTO MCCIIEAOBAHNS;

WHTEPIIPETUPOBATh JaHHBIC M HCIIOJIb30BATh HAayYHBIE JOKa3aTelbCTBA IS
MOJTyYEHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuu npenoaaBanust yueOHoro mnpeamera «®Dusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx



OCHOBHBIE  00I11€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPXKAEHHOW pEUICHUEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokon oT 3
nexadpst 2019 r. Ne [1K-4BH).

Lenu nzydyenust pu3uku Ha yriryOIEHHOM ypOBHE:

pa3BUTHE WHTEpPECa W CTPEMJICHUS OOyYaIOIMMXCA K HAYYHOMY H3YUYCHHIO
IPUPOBI, PA3BUTHE WX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOpMHpPOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOEHUS MaTepUH M (PyHIaMEHTAILHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUEe YMEHUW NPUMEHATH (U3NYECKUE 3HAHUS U Hay4yHbIC
JI0Ka3aTeNIbCTBA JIJIsl OOBICHEHUS OKPY>KAIOUTUX SIBJICHHUI;

dbopMHpOBaHUE TIPEACTABICHUA O pONMM (PU3UKK 171 Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX chepax  Oymymei
poecCUOHANILHON  JIeATEIbHOCTH, CBS3aHHOM C (DU3UKOW, TMOATOTOBKA K
JanbHeeMy 00y4eHUIO B 5TOM HalpaBJICHUH;

dbopMHpOBaHWE TOTOBHOCTH K JalbHEUIIEMY W3yYeHHUIO (U3MKu Ha
yrayOon€HHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiieii 00ydeHUs Ha ypOBHE
cpeaHero ooiiero oopa3oBaHus.

JlocTikeHue 3TUX Lienied mporpamMMmbl 10 (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIIEAYIOIIUX 3a/1ayu:

pUOOPETEHUE 3HAHUN O JUCKPETHOM CTPOCHHH BEIIECTBA, MEXaHWYCCKHUX,
TEIJIOBBIX, DJICKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHUSX;

nprUoOpEeTEeHNE YMEHUM aHATM3UPOBATh U OOBSICHATH GU3HUECKHUE SIBJICHUS HA
OCHOBE M3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOCHHE METOJIOB PCIICHUS PACUETHBIX M KAUSCTBEHHBIX 3a/1a4, TPEOYIOITUX
CO37aHUSl W WCIIOJNB30BAHUSA (PU3WYSCKUX MOJACICH, BKJIIOYAas TBOPUYECKHE U
MPAKTUKO-OPUEHTUPOBAHHBIE 3a7a4H;

pa3BUTHE HCCIEOBATEIILCKUX YMEHUN: HAOMIOAAaTh SIBICHHUS W U3MEPSTh
bu3nYecKue BEIMYUHBI, BBIIBUTATh TUIIOTE3bl U Mpe/jiaratb SKCIepUMEHTAIbHbIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH W TIPOBOJUTH OMBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHMSI, aHAJTM3UPOBATH MOTYICHHBIC TAHHBIC U JIeJIaTh BHIBOJIBI;

OCBOCHHME NPUEMOB paboThl ¢ WHboOpMaIrueil (U3HIECKOTO COep KaHMUS,
BKJTIOYAsi UH(POPMAITHIO O COBPEMEHHBIX JTOCTUKEHUSAX (DU3UKU, MHTEpIIpETAIUs U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO c(epamu mpodhecCUOHAIBHON AESATEIbHOCTH, CBS3aHHBIMU C
GU3MKON, W COBPEMECHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
bu3MYeCcKO HAYKH.



Ha uzyuenue ¢pusuku (yriayOaéHHBIN yPOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO
obOpazoBanus orBoautcs 340 gacos: B 7 kiacce — 102 yaca (3 yaca B Hejielnno), B 8
kiacce — 102 yaca (3 yaca B HeAento), B 9 kinacce — 136 yacoB (4 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KaI0IIEero Mupa.

dusnka — Hayka O npupoje. SBiIeHUS TPUPOJIbI (PJIEMEHTHI COJIEPHKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBsI3U). DPU3MYECKUE SIBICHUSA: MEXAHUYECKHUE,
TEIUIOBBIE, DIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BenWyuHbl. PasmepHocTh. Enunuibl (U3HMUECKUX BEIWYUH.
U3mepenne Quanueckux BenuduH. OTanoHbl. duzmyeckue mnpudopsl. llena
nenenus. [lorpemnocTts n3mepenuit. [IpaBuna 6e3omacHoro Tpyaa nmpu pabote ¢
7abopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHul. llepeBon
BHECUCTEMHBIX €AUHUI B enuHUIBI CU.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH U3y4aloT npupoy. EcrecTBeHHO-
HAyYHBIH METOJl TIO3HAHWS: HaOMIOJCHUE, IIOCTAHOBKA HAy4YHOr'O BOIIPOCA,
BBIJIBIDKCHUE THUIIOTE3, HKCIEPUMEHT IO TIPOBEPKE THUIIOTE3, OOBICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NIeCKUX SBJICHHUI C TOMOILBIO MOJIETIEH.

Jlemoncmpayuu.

MexaHnnueckue, TEIIOBBIE, SJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SIBJICHUSL.

dusnyeckue MPUOOPHI U TPOleaAypa MPSAMBIX HU3MEPEHHI aHAJIOTOBBIM U
UU(POBBIM NPUOOPOM.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHune 1EHbI ISJICHUS MIKaJIbl U3MEPUTEILHOTO TTPUOOpa.

N3mepeHne pacCcTOSHUMN.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TENa.

Onpenenenue pa3MepoB MaibIxX Teld. MeTon psAaoB.

[IpoBeneHne HCCIENOBAHUS N0 TMPOBEPKE THUIOTE3bl: JAIBHOCTH IOJIETA
HIapyKa, MymeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIBIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BeniecTBa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBikeHnue dacTull BemiecTBa. CBS3b CKOPOCTH JBUKEHUSI YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBwxenue. Jduddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTammyeckux) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BELIECTB B Pa3HBIX



arperaTHbIX COCTOSIHMSIX U MUX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenue nuddysun.

HabGmronenue sBieHnid, 0ObACHAIOMIMXCS TPUTSHKEHUEM WU OTTaIKMBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Orenka muaMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).

OnpIThl 10 HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

OnpITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe newxkeHue. I[lyte u  nepememenue. PaBHOMepHOe w
HEepaBHOMEpPHOE JBHKEeHHE. CBOOOAHOE MajJeHHE KAaK MPUMEpP HEPABHOMEPHOIO
nerkeHus teil. Ckopoctb. CpenHsisi CKOPOCTh IIPH HEPABHOMEPHOM JIBHKECHHUHU.
Pacuér myTu v BpeMeHU ABUKEHHUS.

['padukn 3aBUCHUMOCTEl BEJIMYMH, OMNMCHIBAIOIIUX JBWXKeHHE. OOmue
NMOHATUSI 00 OTHOCUTENBHOCTH JBUXEHUs. CIoXXeHUE CKOpOCTeHd s Tell,
JBIKYIIHUXCS MapajuieIbHO.

SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTH [JBHKEHHs Tell. Macca Kak Mepa WHEpPTHOCTH Tella B
NOCTYyNaTeapHOM JBWKeHUU. IlmoTHocTh BemiecTBa. CBsA3b IUJIOTHOCTU €
KOJMYECTBOM MOJIEKYJ B eAuHule o0béma BemectBa. CMecH M CIUIABBL
[loBepXHOCTHAsA U JIMHEWHAS TIIIOTHOCTb.

Cuila Kak XapakTepucTUKa B3auMozaeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX 0 OJHOM IpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbXEHUS W TPEHHUE IOKOs, BA3KOE TpeHue. TpeHue B NpHUpoAE U
TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro IBUKEHHUS TeNa.

N3mepenne cKkopoCTH NPSIMOJTMHEHHOTO ABUKEHHUSI.

Habmroenue siBleHrs HHEPLHH.

Hab6nronenune n3MeHeHnust CKOPOCTH MPY B3aUMOJICHUCTBUU TEIL.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEll.

CroxeHune CHJl, HaIllpaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamopuvie pabomel u onvimel.



OnpeneneHne CKOPOCTH PABHOMEPHOIO JBIKEHHUS (IIApUKa B KUAKOCTH,
MOJIEJIM AJEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM IIapukKa IIo
HAKJIOHHOU INTOCKOCTH.

Onpenenenue IIOTHOCTH TBEPIOTO TeNa.

OneIThl, JIEMOHCTPUPYIOUIUME 3aBUCHUMOCTh pacTsDKeHHS (fedopmarivin)
MPY>KUHBI OT MPUII0KEHHON CHUIIBI.

OnBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD CHIIbI TPEHHS CKOJIBKEHUS OT CHJIBI
JIABJICHMS M XapaKTepa CONMPUKACAIOIIMXCS TOBEPXHOCTEMN.

Pa3nen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTEl U ra3oB.

Jasnenue. Cuna naBneHusi. CiocoObl yMEHbBIIICHUS U YBEJIMYEHUS JTABJICHUS.
JlaBnenue rasza. 3aBUCMMOCTb JIaBJICHUsI ra3a OT 00bEMa u TemriepaTypsl. [lepegaua
JABJEHUs TBEPIABIMU TElIaMH, KUAKOCTSIMU U razamu. 3akoH [lackans.
[THeBMaTHUECKUE MAIIVHBI.

3aBUCHUMOCTh  JABJIEHHMS  XKUJAKOCTHU  OT  [JIYyOMHBI  MOTPY>KEHUS.
I'mapocratnueckuit  mapagokc. CooOmarommecs cocyabl. ['mapaBnuueckue
MexaHu3Mbl. Vcnosib30BaHME BBICOKMX JIaBJICHUH B COBPEMEHHBIX TEXHOJIOTHSIX.
Y CcTpoKCTBO BOJIOIIPOBO/IA.

AtMocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CylecTBOBaHUS
BO3aymHOW o6osouku 3emuu. Onbir Toppuuemnu. M3mepenue armocdepHOro
JaBJ€HUs. 3aBUCUMOCTbh aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODSL.
[Tpubops! 17151 U13MepeHnss aTMOC(EPHOTO TABJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3aKkoH Apxumesa. Y clioBUE€ BOBHUKHOBEHUS BHITAJIKMBAIOIIECH
(apxumenoBoOIf) cuibl, moaTekanue. [lnaBanue Ten. Bo3nyxomnnaBanue.

Jlemoncmpayuu.

3aBUCHUMOCTbD JABJICHMS ra3a OT TEMIIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

CooOmarorumecs CoCy/bl.

['mapaBauyueckuit mpecc.

[IposiBienue nercTBrsi aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAIKUBAIONIEH CHIIBI OT 00BbEMA MOTPYKEHHON B KUIKOCTb
YacTH TeJIa U IIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITANKUBAIOLIEN CHIIBI BECY BBITCCHEHHOU JKHJIKOCTH.

VYcnoBue naBaHus TEN: IUIABaHUE WK MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOIIICHHMSI INIOTHOCTEN TeJa U >KUJIKOCTH.

Jlabopamopuvie pabomel u onvimel.



HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJIe OT 00BbEMaA MOTPYKEHHOU B
KUJKOCTh YaCTH TeJIa.

OrnpeneneHue BHITAIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH Ha TEJIO, MTOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEMCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT MacChl TeNa.

OnpITel, JIEMOHCTPUPYIOIIME  3aBUCHMOCTh  BBITAJKHBAIOIICH  CHUJIBI,
JICUCTBYIONIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

KonctpynpoBanue apeoMerpa Wi KOHCTPYUPOBAHUE JIOAKH U ONPEACIICHUE
€€ rpy30N0AbEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUsl.

Mexannueckas paboTa JjIsl CUJI, HalPaBJICHHBIX BAOJb JIUHUH TIEPEMEILICHHUS.
MOoOIIHOCTS.

[IpocTbie MeXaHW3MBI: pblYar, BOPOT, OJOK, TMOJUCIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. IIpasuiio
MoMmeHTOB. [IpuMeHeHHe TmpaBWia paBHOBECHsl phluara K OJOKy. «30J10TO€
npaBuio» mMexanuku. KIIJ] mpocteix Mmexanus3moB. IIpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckass dHeprus. KuHeTnueckas W TNOTEHUUAIbHAS DHEPTHS.
[IpeBpallieHre OHOTO BH/IA MEXAaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
Y MIPEBPALICHUS SHEPTUH B MEXAHUKE.

Hemoncmpauuu.

[TIpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimaol.

HccnenoBanue ycioBUl paBHOBECHS pblyara.

N3mepenne KII/] HakKJIIOHHOM MJIOCKOCTH.

N3yuenne npaBuia pbeluara AJisi HOJIBMYKHOTO U HEMOABUXKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBmkHOTO ¥ HEMTOBHIKHOTO OJIOKA.

Omnpenenenne pabOThl CUIIBI YIPYTOCTU MPU MOIBEME TPY30B MPHU MOMOIIU
MOJIBMXKHOTO OJIOKa.

N3ydeHune 3akoHa COXPaHEHUSI MEXAHUYECKON YHEPTHUU.

8 KUIACC

Pa3nea 6. TensioBbIe AIBJIEHUS.

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKyJd. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETHYECKOU TEOPHHU.



Mopenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM maTepuan i HOBBIX
TEXHOJIOTUI. TEXHOJOTUU TMOJYyYeHHUS] HCKYCCTBEHHBIX aiMa3zoB. OObsicHEHUE
CBOWCTB Ia30B, )KUJIKOCTEW U TBEPJBIX TEJ HA OCHOBE IMOJOXKEHUN MOJEKYIAPHO-
KMHETUYECKOW Teopuu. [[OBEpXHOCTHOE HATSKEHUE, CMAaUMBAHUE, KAITWIUIAPHBIC
ABJEHUA. TEIUIOBOE pacClIMpPEHUE U C)KATHE. 3aBUCUMOCTb [IaBJICHUS raza oOT
00BEMa, TeMIEPaTypHhl.

Temneparypa. CBsi3b TeMmepaTypbl CO CpPeAHEH KUHETHYECKOW HHEprueut
TEIJIOBOTO JIBUKEHHS YacTUlLl. TeMIepaTypHbIe IIKAJIbL.

Braytpennsis  sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEH OJHEprUM:
TerJIonepeaya u coBepiieHre padboTel. Busl Temionepenayuun: TemionpoBOIHOCTb,
KOHBEKIIMS, WU3JlydyeHue. Buuapl Temmonepenayd B MNPUPOAE U TEXHHKE.
HeoOGpaTuMocCTh TEIIOBBIX MPOIIECCOB.

KonnuecTtBo TemnoThl. YjenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH u
TeIJI0Boe paBHOBecue. 3akoH HrioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OaslaHca.

[ImaBneHre U OTBEPACBAHUE KPUCTAJUIMYECKUX BEILLECTB. Y IeJIbHAs TEIJIOTA
riaBieHus. [lapooOpasoBanue u konnencanus. Mcnapenue. Kunenue. Y nenpHas
TEIIOTa MapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT aTMOC(HEPHOTO
napiieHus. HachleHHBIN 1 HEHACKIIICHHBIN ap. BaaxHoCTs BO3MyXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0TAa CTOPaHUs.

[Tpununel pabotsl TerioBeix aBurateneit. KIIJ TerioBoro nBurarers.
TeroBple ABUTATEIM M 3alATA OKPYXKAIOWIEH cpeapl. TemninoBble IOTEpU B
TETIOCETSX.

3aKOH COXpPAHEHUS W MPEBPALICHUS SHEPTrUU B MEXAHUYECKHX U TEIIOBBIX
rpoueccax.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

HaGmonenune nuddysuu.

HaGmronenne sBICHUI TMOBEPXHOCTHOTO HATSDKCHMS, CMadydMBaHHUS W
KAWUISIPHBIX SIBIICHUM.

HabnroneHue TemioBoro pacuupeHus Tel.

N3meHeHne naBieHUs raza NpU U3MEHEHUHM 00bEMAa W HarpeBaHUM WM
OXJIKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunbr Tenonepenaym.

OxJtaxieHue Ipyu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.

CpaBHeHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

Hab6nronenue xurenus.



HaGnrogenue nocTossHCTBa TeMITepaTyphl MPH TIaBICHUH.

Moenu TEeIUIOBBIX JABUTAaTEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

OnpITHl IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

W3mepeHne TeMneparypsl py MOMOIIH KUJIKOCTHOTO TEPMOMETPA U JaTYUKA
TEMIEPATYPHI.

OnbITel IO HAOJIOACHHUIO TEIUIOBOTO PACIIMPEHMsI Ta30B, >KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue JaBiIeHUS BO3yXa B OAJIOHE HIIPUILA.

HccnenoBanre 3aBUCUMOCTH JABJIEHUS BO3JyXa OT e€ro oobéma #
TEMIIEPATYPHI.

[IpoBepka TUNOTE3bl JUHEWHOW 3aBUCUMOCTH JIJTMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenne wu3MeHEHUs BHYTPEHHEH DSHEpruM Tela B  pe3yibTaTe
TEeIIonepeayr U padoThl BHEITHUX CUJL.

HccnenoBanue siBieHUS TEIUIOOOMEHA IMTPU CMEIIMBAHUM XOJIOITHOM U TOpsUeit
BOJIbI.

OmnpeneneHne KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOAOW IPH TEIJI0O00OMEHE C
HarpeThiM METAJUIMYECKUM LIJIMHAPOM.

OmnpeneneHre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

Onpenenenue ynenbHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanne nporecca UCIIapeEHNs.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yAenbHON TEMIOTHI MJIABJICHUS JIbJA.

Pazges 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. B3aumopaeincrtaue
3apspKEHHBIX Tell. 3aKoH Kynona.

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro nods. IIpuHuun
CYTIEPIIO3UIINU DJIEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOIHMKHM, HOHUAJIEKTPUKA U TMOJIYNPOBOJHUKH. 3aKOH
COXPAaHEHMS IEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOrO TOKa.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B METAJIaX, KUJKOCTIX U razax.

OnekTpuyeckas nenb. Cuia Toka. DNEKTPUYECKOE HaAIPSIKEHHE. AMIIEPMETP
Y BOJIETMETP B LIENH MOCTOSIHHOTO TOKa. CONMpOTHUBIIEHHE MPOBOJIHUKA. Y IEIBHOE
CONpPOTHUBJIEHUE BemiecTBa. 3akoH Oma juisi yuactka nenu. [locienoBarenbHoe U



napajuielIbHOEe COeAMHEHUE MPOBOAHUKOB. J/]C B lenM MOCTOSHHOTO TOKA. 3aKOH
Oma nns mosHou nienu. [IpaBuma Kupxroda. Pacd€T mpocThIX 3JE€KTpHUECKUX
nerneii. Heauaennbie 3j1eMEHTEL.

PaGota W MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH Jhxoyns-JleHa.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE NOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nojie. MarnutHoe mosne 3eMJIM W €ro 3HauyeHue Ui Ku3HU Ha 3emiie. OnbIT
Opcrena. MarautHoe mojie 3ieKkTpuyeckoro Ttoka. Omnbit Amnepa. [Ipumenenue
AJEKTPOMArHUTOB B TEXHHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
Cuiia Amniepa U onpe/iesIeHUE €€ HallpaBJICHHs. DJIEKTPOJBUIaTellb MOCTOSHHOTO
Toka. Mcrnonp30BaHUE 3JIEKTPOJBUTATENEH B TEXHUYECKHX YCT-pOMCTBAX M Ha
TPaHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarauTHOM MHAYKIuM. [IpaBuno Jlenna.
DNeKTporeHepaTop. Cnioco6bl IIOJTy4YECHUS AIEKTPUUECKOU DHEPIUU.
DNEKTPOCTAHIIMM Ha BO300HOBIISIEMBIX MCTOYHUKAX DHEPIHUHU. DKOJIOTHYECKUE
po0IeMbl SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U SJICKTPOMOOHIIH.

Hemoncmpauuu.

DJeKTpU3aLUs TEJL.

JIBa pozia 3JIEKTpUUYECKUX 3apsAA0B U B3aUMOJCHUCTBUE 3apSKEHHBIX TEJ.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS IEKTPUUECKUX 3aPSAI0B.

MopaenupoBaHue CHIOBBIX JIMHHM JJIEKTPUYECKOTO TMOJISI C IMOMOIIBIO
OyMa)KHBIX CYJITAaHOB.

[TpOBOIHUKH U TUDJICKTPUKHU.

M cToYHMKM TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3mepenue cuiibl TOKa aMIIEPMETPOM.

N3MepeHune 3MeKTpUYECKOTO HAPSKEHUST BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaercTBre NOCTOSTHHBIX MArHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTH PA3CICHUS MTOJI0COB MATHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIEKTPOMATrHUT.

JlelicTBrE MarHUTHOTO TOJIL HA TPOBOJHUK C TOKOM.



DJIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

OnbiTel Dapagnes.

DIIEKTPOTreHEePaTOP NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITel 1O HAOTIOACHUIO DSJEKTPHU3ALMU TEI MPU CONPUKOCHOBEHHUU U
VHIAYKIEH.

HccnenoBanre NEUCTBUS — DJIEKTPUYECKOTO TMOJS HA MPOBOJAHUKH U
JUAJIEKTPUKH.

COopka 1 HCHbITaHUE AIEKTPUUECKON LIETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OMnbITEI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh JJIEKTPUYECKOIO COMPOTUBIICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIA/IA MONIEPEYHOTO CEYEHHS U MaTepuara.

OnpeneneHue y1eapHOT0 CONMPOTUBIEHUS IPOBOAHUKA.

[IpoBepka TmpaBWiIa CJIOKEHUS HANPSOHKEHUM TMIPU  MOCIEI0BATEIIBHOM
COEJIMHEHNH JIBYX PE3HCTOPOB.

[IpoBepka mpaBWiia i CHUJIbl TOKAa NPU MAapauIeIbHOM COEOUHECHHUU
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeINOJIHEHUS 3aK0HA OMa JJ1s OJIHOM 1ENu.

N3ydeHne BOJIbTAaMIIEPHBIX XapPAKTEPUCTUK HEJMHEUHBIX IJIEMEHTOB (J1aMIIbI
HaKaJIMBAHMS WM MTOJYITPOBOJHUKOBOIO TMO/A).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIHOCTH AIEKTPUYECKOTO TOKA, BBIAEISIEMON HAa PE3UCTOPE.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3ziereHu .

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHWJIbl M HampaBJieHUs TOKa B KaTyIIKE W OT HaJIUYUA
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenne KII/] anexkTpoaBuraTeabHON yCTaHOBKH.

OmnbITBI  TIO  WCCICIOBAHUIO  SIBJICHUS DJICKTPOMAarHUTHOW  WHAYKIIUU:
UCCJIeIOBAHNE U3MEHEHUW 3HAUCHHUS U HaIllPaBJIEHUSI UHAYKIMOHHOIO TOKA.

9 KITIACC



Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannyeckoe aBmkeHue. MatepuanbHasi Touka. CrocoObl omucaHus
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIN, rpaduueckuit, ananmutuueckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHSI.

BekTopHbI€ BEIMUMHBI, ONEpALMK C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOP MATEPUAIIBHOW TOYKH, NEPEMENIEHHE Ha IUIOCKOCTH. PaBHOMepHOe
NpsIMOJIMHEWHOE IBKeHne. HepaBHOMepHOE psiMOJIMHEWHOE IBHKeHHE. CpeaHsis
Y MTHOBEHHAs! CKOPOCTh TEJa IPU HEPABHOMEPHOM JBHKEHUH.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBWXKEHUE. Y CKOpEHUE
cB0OOIHOTO MageHus. OnbIThl [anues.

['padmueckas mHTEpHIpETalIdsS YCKOPEHUS, CKOPOCTH, MPOUICHHOTO MyTH H
MEPEMENICHUS ISl TPSIMOJIMHEUHOTO JIBUKECHHS.

JIBr>KeHue Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

JIBrKeHue 10 OKpYKHOCTU. JIMHENHas CKOPOCTh, YII0Basi CKOPOCTh, IIEPUOJ
¥ 4acToTa O0pallleHus Mpyu PpaBHOMEPHOM JBUKEHUU O OKPYKHOCTH. CKOPOCTh U
YCKOPEHUE MPH IBUKECHUU 110 OKPYKHOCTH.

Bektop cunbl. PaBHOAEHCTBYIOIIAS CUJIA.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TpPEHUsI OKOs, Apyrue Bubl TpeHus. KoapduuueHt tpenus.

JIBUKEHHE TE IO OKPY>KHOCTHU MOJI IEUCTBUEM HECKOJBKUX CHUJL.

3akoH bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
amraparel, CyJa HAa M[OABOAHBIX KpPbUIbSAX, AHTHKPBUJIO HAa CKOPOCTHBIX
aBTOMOOWISX. J[BMyKeHHE Moe3/1a Ha MarHUTHOM MOTyIIKeE.

Cuna TSKECTM W 3aKOH BCEMHUPHOTO TITOTEHUA. J[BMIKEHME TEl BOKPYT
IpaBUTAIIMOHHOTO IeHTpa (B ToM uwmcie tiaHer Bokpyr Comnma). IlepBas
KOCMHMYECKasi CKOPOCTb. HeBECOMOCTh U EpErpy3KH.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Tejo. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauieHusi. MoMeHT cuibl. L{eHTp TsxecTu.

Nmnynse Tena. M3menenue ummnysnbca. UMIyabe CAIIbL. YIPYTO€ U HEYIIPYToe
B3aMMO/JICHCTBUE. 3aKOHbI M3MEHEHUS M COXPaHEHUs HMIyJibca. PeakTuBHOE
JIBUKCHHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHIIMaIbHAS SHEPTHS Tela, TOAHITOTO Hajl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SJHEPTUs CxKAToW NpyKUHbl. Kunetnueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH HU3MEHEHHS M COXPAHEHUS
MEXaHUYECKON SHEPTHUU.

Hemoncmpauuu.



HaOmroieHne MexaHU4ecKOTo JBM)KEHHUS Tella OTHOCHTENIBHO Pa3HbIX Tel
OTCUETAa.

CpaBHeHUE TyTed W TpaeKTOpPUM JBIKEHHS] OJTHOTO M TOTO JKe Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOpoCTU U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUKECHMUSL.

HccnenoBanre Npu3HaKkoB PAaBHOYCKOPEHHOTO JIBH)KCHHUS.

HaOmronenne nBUKeHUs Tela 1Mo OKPY>KHOCTH.

HaOnronenne MeXaHMYECKUX SIBJICHUM, MPOUCXOASINIMX B CUCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUH OTHOCHUTEIHHO
KaOuHeTa (PU3MKH.

HaOmronenue paBHOBeCHs Tell, CBOOOHOTO MaJACHUs, KOJIeOaHUs MasTHUKA B
HWHEPIIUAJIBHBIX CUCTEMaX Kak IMOJTBEPKICHHUE MPUHITUIIA OTHOCUTEIIBHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U JIEHCTBYIOIIEH HA HETO CUJIBI.

HaOmnronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEIL.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMItysabca Mpu B3auMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TElL.

CoxpaHeHue UMITyJbca MpU a0COTIOTHO HEYITPYTrOM B3aUMO/ICUCTBUMU.

CoxpaHeHre NMITYyJIbCa IPH YIIPYTOM B3aWMOJICHCTBUU.

Hab6mronenune peakTUBHOTO ABUKEHUSI.

CoxpaHeHue SHEePTUU MPU CBOOOTHOM MaICHUH.

CoxpaHeHue SHEPruu Py ABUKEHUU TeJla MO ACHCTBUEM NIPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpyupoBanue TpakTa Jjisi pa3roHa W JalbHEMIIIEro paBHOMEPHOIO
JBM>KCHUS IIAPUKA WIIN TEIEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapruKa
10 HAKJIOHHOM TTIOCKOCTH.

OnpeneneHue YCKOpPEHUs Tejda MNpU PABHOYCKOPEHHOM JBWXKEHUHU TO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBMKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka TUNOTE3bI: €CIY MPU PABHOYCKOPEHHOM JBUKCHUU 0€3 Ha4aJIbHOM
CKOPOCTH IyTH OTHOCSTCS KaK PsiJi HEYETHBIX YHCEII, TO BpEMEHa OJMHAKOBBI.

HccnenoBanre NBIKEHUS Tella, OPOIIEHHOTO MO YTIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGuieHTa TPEHUST CKOJIBKEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanue 3aBUCUMOCTU CUJTBI YIIPYTOCTH, BO3HUKAIOUIEH B MPY>KUHE, OT
CTeNEeHU AeQopMalliy MPY>KUHBI.

Omnpenenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBMIKEHUHU Tella MO
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenne pabOTBl  CHUJBI  YIOPYrOCTH TPHU  TMOABEME Tpy3a ¢
UCIIOJIb30BAHUEM HEIMOABUKHOTO U TMOJBUKHOTO OJIOKOB.

Pa3znen 9. Mexannueckune KoJ1e0aHuS U BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIuMTyna. ['apMoHudeckne KojeOaHus. 3aTyXarolue KoJIeOaHus.
Boinyx/1eHHbIE KosieOaHus. PesonaHc.

MaremaTH4eCKuid U TNPY>KUHHBIA MasTHUKU. [IpeBpallieHue >HEpPruud IMpu
K0JIe0aTeIbHOM JBUKCHUU.

Mexannueckue BOaHBL. [IpomonbHble W TIONEpedHble BOJHBL. (CBOWMCTBA
MEXaHUYECKUX BOJH: uHTepdepeHuus u nudpaxuus. J[JinHa BOJIHBI U CKOPOCTh €&
pacrpocTpaHeHus. MeXaHM4eCKHUE BOJIHBI B TBEPJIOM TeJl€, CEHCMUYECKHUE BOJIHBI.

3Byk. PacnpocTpaneHue u OTpaxeHue 3ByKa. ['pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akycrtuke. WHppa3Byk u ynbrpasByk. HcnonbszoBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Hemoncmpauuu.

HaGmronenne koneOGaHuii Ten MOJ JACHUCTBUEM CHIIBI TSDKECTH M CHIIBI
YIOPYTOCTH.

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Hab6mronenue uaTepdepenniuu u qudpakiiui BOJIH Ha TOBEPXHOCTH BOJIBI.

Habmronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenne 4acTOThl U NMEPUOIa KoJIeOaHU MaTEMAaTHIECKOTO MasiTHUKA.

Omnpenenenre 4acTOThI U MEPUOIa KoJIeOaHUN IPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TepUoja KoJeOaHuil Tpy3a Ha HUTH OT JUTMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH Teproa KoJieOaHUM MPY>KMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoia KoieOaHuil Tpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MAcChl rpy3a.

OMNBITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUOJIa KOJIeOaHUN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaACHMUS.



Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTpOMarHuTHele  BOJIHBL.  (CBoMCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana snekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBA3U. Pagmonokanus. Kocmuueckast CBS3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWMCTBA
cBeTa: uHTephepeHIus U TUPpaKus.

Jemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WuTepdepentus u qudpaxus cBeTa.

Jlabopamopuvie pabomul u onvimol.

N3yyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOHMJIBHOTO
tenedoHa.

[IpoBeneHre ONBITOB 1O HAOIIOACHHUIO UHTEPPEPEHIIMH U TU(DPAKIIMK CBETA.

Pa3znea 11. CBeroBble siBJICHHS.

JlydyeBass MOJenb CBETa W TEOMETPUYECKasl ONTHKA. VICTOYHHMKM CBETa.
[IpssmonnHeliHOE pacnpocTpaHeHue ceeta. 3atMenust CosHua u JIynel. OTpakeHne
ceeta. Ilnockoe 3epkano. 3akoH oTpaxeHus cBera. [locTpoenune nzoOpakeHuUH,
c(hOpMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBeta. 3akoH npesomiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcronb30BaHue MOJTHOTO OTPAXKEHUS B ONITUYECKHUX CBETOBOAAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xom nyderr B JuH3e. @opmyna TOHKOM JMH3BL llocTpoeHue
U300paKkeHnd, CHOPMHUPOBAHHBIX TOHKOM JMH30M. OnTuyeckas cucrema
¢doToanmapata, MHKPOCKONAa M Teneckona. [7ma3, Kak oONTHYEecKas cucTema.
bim30pyKOoCTh M 1abHO30PKOCT.

Paznoxenue Oemoro cBera B crekTp. Onbeitel HetoTona. CroxkeHue
CHEKTpalbHBIX IBETOB. J(Mcnepcus cBeTa.

Hemoncmpauuu.

[IpssmonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300paxxeHui B MIIOCKOM 3€pKaJe.

[Ipenomnenue ceera.

OnTuuecKknii CBETOBO.

Xon mydeil B cobuparomieil JnH3e.

XO0J ny4yelr B pacCeuBaIOIIEH JIMH3E.

[Tonydyenune n300paxeHuii ¢ TOMOUIBIO JIMH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKPOCKONA U TEJIECKOIIA.

Monenp riasa.

Pasnosxenue 6emoro cBera B CEKTP.



[Tonyuyenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onvimel.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

M3yyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yTila MaJeHUsI CBETOBOTIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tomydyenune n300pakeHUH C TOMOIILI0 COOMPAFOIIICH JTNH3HI.

Omnpenenenne (GOKYCHOTO pPACCTOSHUS M ONTHYECCKOW CHIIBI COOMPAFOIICH
JIUH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpIThl MO BOCHPUATHIO IIBETa NPEIMETOB IMPU HX HAOIIOACHUM Yepes3
L[BETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue U noroieHne cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTE. AJb(a-, 6eTa- U ramma-usinydenus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens aromHoro saxapa. HW3oromsl. PaanoaxtrBHBIE
npespanieHus. [lepuon monypacnaga atoMHbIX siaep. JencTBue paguoaKTUBHBIX
M3JIyYEHUW HA )KUBBIE OPraHU3MbL. 3alUTa OT PAIMOAKTUBHOTO U3ITyUYCHUSI.

SnepHble peaknuu. 3aKOHBI COXPaHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p MAacChl W JHEpruu. Peakuun cuHTE3a U
nenenust sapep. Mcrounmku sHeprum ConHua W 3BE3NM. SepHast >HEpreTHKa.
DKOJIOTMYECKHE MPOoOJIeMbl SIAEPHON SHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTp Bogopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTtunka HOHU3UPYIOIINX U3ITYYCHUH.

Perucrpanus nznmydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopusie pabomul u onvimel.

HaOmronenue CrlomHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3TyUYCHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY IYTH
(o dhoTtorpadusam).

N3mepenune paanoakTUBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOMNN MOY/Ih TIPEAHA3HAYEH JISI CUCTEMATH3alUN
1 00001IeHNs TPEAMETHOTO COICPKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO



OpU M3YyYEHUU BCEro Kypca (QU3MKU YIIIyOJIEHHOTO YpOBHS, a Takke s
HOJIFOTOBKH K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 110 (PU3HKE.

B nmpomecce wu3ydeHHs JaHHOTO MOIYJSI PEANU3YIOTCS M IOJIyYaroT
JajbHeWIlee pa3BUTHE Yy4eOHbIE JCHCTBUS, OOECHEUYMBAIOIINE JOCTHKEHUE
OpPEIMETHBIX M METaNpeAMETHBIX pe3ylbTaToB oOydeHus, (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHHE U ONMCAHUE SIBJICHUM Ha OCHOBE
OPUMEHEHUs1 (U3NYECKUX 3HAHUN, MCCIIENO0BATENIbCKUE IEHCTBUS (BBIIBH)KEHUE
TUIIOTE3, MMOCTAaHOBKA LENM U IUIAHMPOBAHUE HMCCIEIOBAaHUS, aHAIW3 JAaHHBIX U
IIOJIyYEHHE BBIBOJOB).

[IpenmoutuTenbHOl  QOpMON  OCBOCHHST MOIYJNSA SIBISETCS TMPAKTUKYM,
IporpamMma KOTOpOro BKJIFOUYAET:

penieHue 3aj1ad, OTHOCSIIMXCA K PasiIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHU, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3JIeJioB;

BBINIOJIHEHHE JTA0OPATOPHBIX PadOT U ONBITOB (BKJItOYast paOOTHI U ONBITHI U3
nepeyHell K paszaenaM Kypca) B YCIOBHUSIX CAMOCTOATEIBHOTO IJIAHUPOBAHUS
IPOBEJICHUS UCCIIEI0BaHMs, BbIOOpa 1 000OCHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MPOOJIEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl O €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUU C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPyNIIOBBIMU WM UHIUBUAYaIbHBIMUA IPOEKTAMU, CBSI3AHHBIMHU C
coJiep>KaHueM Kypca (pU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAONMIETO MOJYJISI MOXET 3aKaHYMBAThCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3aaHdsl Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBIOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTU O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY »JK3aMeHy 10 (u3HMKe, a TaKke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUNA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAMpaBICHO
Ha JIOCTIKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yabTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus
y oOyuaroierocsi 0yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTH:

1) nampuomuueckozo éocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
(bu3MYeCcKOil HayKH;

LEHHOCTHOE OTHOILIEHUE K TOCTHXKEHHSIM POCCUNCKUX YUEHBIX-(PU3HKOB;

2) e2pasncoanckozo u 0yxo8Ho-HpPAGCHIEEHHO20 60CNUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYKIECHUH OOIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUUN
bu3uKy;

OCO3HAHME BAXKHOCTU MOPAIBHO-3TUYECKUX IPUHLMUIIOB B JEATEIBHOCTH
YYEHOT0;

3) acmemuueckozo ocnumanua:

BOCIIPUSITUE ICTETUYECKUX KauecTB (PM3MYECKON HAyKu: €€ TapMOHUYHOIO

MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) yennocmu HayuHO20 NO3ZHAHUA:

OCO3HAaHUE IIEHHOCTH (U3MYECKOW HAyKd Kak MOIIHOTO HMHCTPYMEHTa
IO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAaXXHEWILIEW COCTABIISIOLIEH
KYJBTYPBHI;

OpUEHTalMs B JIEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbL;

pa3BUTHE HAY4YHOM JI0OOO3HATENIbHOCTH, HMHTEpeca K HCCIEeI0BaTENbCKON
NEesATEIbHOCTH;

5) dhopmuposanusa Kynomyput 300p06ba u IMOYUOHAILHO20 ONAZONOYHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro o0pa3a JKH3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXXKHOCTH TpaBUJl OE30MACHOTO TMOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOTax, C OJJIEKTPUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JIOMAIIIHUX YCIIOBUSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pe(IIEKCUU, MPU3HAHUE CBOETO NIPAaBa HA OLIMOKY
Y TaKOT'O € MpaBa y APyroro 4eaoBeKa;



6) mpyooeozo eocnumanus:

AKTUBHOE YYacTHE€ B pELIEHUM NPAKTHUUECKUX 3aJad (B paMKax CEMbH,
o0pa30BaTeNbHON OpraHu3ally, Topoja, Kpas) TEXHOJIOTHYECKONH M COLHMAIbHOM
HANPAaBIEHHOCTHU, TPEOYIOIIUX B TOM YKCIe U (PU3HUUECKUX 3HAHUH;

UHTEpEeC K MPAKTHUECKOMY U3YUCHHIO PO eccHil, CBSI3aHHBIX ¢ (DU3UKOI;

7) 3KON02Uu4ecK020 60CRUMAHUA:

OpUEHTALUsS Ha MPUMEHEHHE (PU3MUECKUX 3HAHUM AJi1 pElleHus 3a1ad B
00J1acTH OKpY’KaloIeH cpe/ibl, INTAHUPOBAHMSI TOCTYIIKOB U OLEHKU X BO3MOXHBIX
MOCITICACTBHM SISl OKPY>KAIOIIEH CpeIbl;

OCO3HaHHUE TJI00AIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM U MyTell ux
pelIeHus;

8) adoanmavyuu K uzmenalOWUMCA YCTI08UAM COUUATILHOLL U RPUPOOHOTL
cpeowl:

NOTPEOHOCT, BO B3aWMOJICUCTBUM TIPU BBITIOJIHEHUH HCCIEAOBAHUNA U
IPOEKTOB (PU3UYECKON HAIIPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

NOBBIUICHHE YPOBHSA CBOEM KOMIIETEHTHOCTH Ue€pe3 IMPaKTHUUYECKYIO
JESITEIIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
UJIeH, TOHSTHS, TUIIOTE3bI O QU3NUYECKUX 0OBEKTAX U SIBICHUSAX;

0CO3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEN B 00sacTu
busuKy;

IUTAHUPOBAHUE CBOETO PAa3BUTUS B MPHOOPETEHUH HOBBIX (PHUIUUECKUX
3HAHUI;

CTpEMJICHHE aHAJTN3UPOBAThH U BISIBISITH B3AUMOCBSI3U MTPHUPOJIbI, 00IIIeCTBA U
HYKOHOMHUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKa CBOMX JEMCTBHHM C Y4YE€TOM BIMSHHUS Ha OKPYKAIOLIYIO Cpeny,
BO3MOJKHBIX TJI00ATBHBIX TIOCTIEICTBUN.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBOeHUS MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocsi OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YIeOHbIE ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YIeOHbIC ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3zoBble Jlornueckue aelcTBUA:
BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbBIE TPU3HAKU OOBEKTOB (SIBJICHUH),
KJIacCU(PUIIMPOBATH UX;



BBISIBJIITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOJIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBJISAITb TPUYUHHO-CIICJICTBEHHBIEC CBS3U IMPU HW3YYEHUU (DU3NYECKUX
SABJICHUM M TPOIECCOB, JI€JIaTh BBIBOJBI C HCIOJIb30BAHUEM JICAYKTUBHBIX U
WHJIYKTUBHBIX  YMO3aKJIIOYEHUM, BBIJBUIAaTh TUIOTE3bI O  B3aUMOCBS3AX
(bU3HYECKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMpATh CHOCOO pelieHus yueOHo (u3nyeckod 3amadu
(cpaBHEHHE HECKOJBKMX BApHWAHTOB PEIICHUS, BHIOOP Hambojee MOIXOJSIIEIO C
y4ETOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebckne AeCTBUS:

HCITI0JIb30BATh BOMPOCHI KaK MCCIIE0OBATEIbCKUI HHCTPYMEHT MTO3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIHLHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXKHBIM
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCTEOBAHUE (PU3HUUECKOTO SABICHUS;

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIINIO, MTOTYYCHHYIO
B XOJI€ UCCJIEIOBAHUS UJIU SKCIIEPUMEHTA;

CaMOCTOATENLHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaibHelIee pa3BUTHE (GU3NIECKUX MPOLIECCOB,
a TaK)Ke BBIJBUIaTh MPEINOJIOKEHUSI 00 WX pPAa3BUTHUU B HOBBIX YCJIOBHUSX M
KOHTEKCTax.

Pabora c nnpopmanueii:

MPUMEHSTh PA3IUYHBIE METOJbl, MHCTPYMEHTHI M 3aIllpOChl MPU TOUCKE U
otOope nH(pOpMaIIMKU WU JAHHBIX C YUETOM NPEIJIONKEHHON yueOHOM (pu3niecKon
3a/1aui;

aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH HH(OPMAIIUIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABIICHNUS,

OIICHUBATh HAAEKHOCTh HMHPOPMAIMU TIO KPUTEPUSIM, MPEAJIOKEHHBIM
yuHUTENeM WU CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (OpMY  TPEACTABICHHUS
uHOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
JTuarpaMMamu, MHOM TpaduKkoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKATHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eHCTBUS:

B X0/JI¢ 00CYXJIeHHs y4eOHOT0 MaTepuaa, pe3yJibTaToB Ja0OpaTOPHBIX padboT
Y TIPOEKTOB 33J1aBaTh BOIPOCHI IO CYIIECTBY 00CYXTaeMOM TEMbI M BBICKA3bIBATh
WJICH, HAICJIICHHBIE Ha pEIICHHE 3a/Jayd W TOoJJep)KaHHe OJaroenaTeIbHOCTH
OOIICHMS,

COTIOCTaBJISATh CBOU CYXKIICHUSI C CYXACHUSIMU JAPYTHX YYACTHHKOB JHAIIOTA,
OoOHapYy>KHUBaTh Pa3JIMUNE U CXOJICTBO TO3UITUH;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTaBIATh PE3YJbTaThl BBINOJIHEHHOTO (PU3UYECKOTO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

INOHMMATh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI IPH PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LEIN COBMECTHOU JEATEIbHOCTH, OPraHU30BBIBAThH JAEUCTBUS IO
e€ JMOCTWKEHUIO: pacHpelesiaTh poJid, OOCYXAaTb MPOLIECCHl M PEe3yNbTaThl
COBMECTHO pab0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJEH;

BBIIIOJIHATh CBOKO YacTh pPadOTHI, TOCTUIas KAa4E€CTBEHHOIO Pe3yJibTaTa IIo
CBOEMY HANpaBJICHUI0 U KOOPAUHUPYS CBOM JCHUCTBUA C APYTHMMH YICHAMH
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHUSL.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBHS
Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOIUX AJis
perieHus pU3NIECKUX 3HAHMIM;

OPUEHTUPOBATbCA B  PAa3IUYHBIX  MOAXOAAX  MPUHATHS  PEIICHHM
(MHIUBUYaJIbHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATUE PELICHUH rPYIIIOoi);

CaMOCTOSITENIBHO COCTAaBJISITh AJITOPUTM pElICHUs (U3NYECKOM 3a7aud Win
IUIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIPeIjiaraéMble BAPUAHThI pEICHUM;

nenaTb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHHS],

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHS)  PE3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIIOJIHEHUS
(U3NYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEJBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEJIU U YCIOBUSAM.

CTaBUThH ce0sl HA MECTO JIPYroro 4eyloBeKa B XOJ€ CIOopa WM JAUCKYCCUHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JIPYroro.

npuU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKJICHUSIX HA HAYyYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIily 00y4yeHus ¢ 7 Kaacce npeaMeTHbIE pe3ybTaThl Ha YIIIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE U XUMHUUYECKHUE SIBJICHUS, HaOII0IeHUE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €IUHUILIBI (PU3UYECKUX BEIIMYUH, aTOM, MOJIEKYJIa,
arperaTHble  COCTOSIHMsSI  BemiectBa  (TBEpAOE,  KHUAKOE, Tra3000pa3Hoe),
MEXaHMYECKOE JBIKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHEUHOE),
TPaeKTOpHsi, PaBHOACHCTBYIOMAs cui, aedopmanus (ympyras, TUIacTHYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEPEHHO pa3nuyarh siBlieHus (Auddys3us, TEIIOBOE ABMXEHHE YaCTHUIL
BCILIECTBA, PABHOMEPHOE [IBIDKCHUE, HEPABHOMEPHOE JIB)KEHUE, WHEPIU,
B3aMMO/ICHCTBUE TEJl, PABHOBECHUE TBEP/IBIX TEJ C 3aKPEIJIEHHON OChIO BpalleHUs,
nepeaada JaBlieHUs TBEPIBIMHU TeEJIaMH, KHAKOCTSIMHU W Ta3aMH, aTMOC(epHOe
JIaBJICHUE; TIaBaHUE TeJl, IPEBPAIICHHs] MEXaHHUUECKOM SHEPTHUH ) MO OMUCAHUIO X
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
(bu3HUECKOe SIBICHHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SIBICHUN B OKPYKAIOIIEM
Mupe (B TOM 4ucie (QU3UYecKHe SBJICHUS B MPUPOJIC: MPUMEPHI JBMKCHHS C
Pa3IMYHBIMU CKOPOCTSIMU B KUBOW M HEKUBOU MPHUPOJIE, IEUCTBUE CUIT TSHKECTH,
TpPEHUS!, YIPYrOCTH B MPUPOJEC U TEXHUKE, BIUSHHE aTMOCHEPHOrO JABJICHUS Ha
YKWBOW OpraHu3M, IJIaBaHuE PbIO, phluary B TeJie YeJI0BeKa), MPU 3TOM MEPEBOIUTH
MPaKTUYECKYIO 3a1a4y B yUeOHYIO, BBIJICNIAThH CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKH)
bu3NYeCKUX SBICHUI;

ONKCHIBATh HM3YyUYEHHBIE CBOMCTBA Tell W (DU3UYECKUE SIBICHUS, UCIOJIb3YS
(dbu3nYecKe BEIMUUHBI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMS, YTh, CPEAHSIS
CKOpPOCTh, CHJIa YIPYrOCTH, CHUJIa TSDKECTH, BEC Teja, CUjla TPEHUs, JaBJICHUE
TBEPJIOTO TeJa, TABJICHUE CTOI0A )KUIKOCTH, BBITAJIKUBAIONIAS CUJIa, MEXaHUYECKas
paboTa, MOIIHOCTb, IUICYO CHJIBI, MOMEHT CHJIbI, KO3(M(HUIIMEHT IOJIE3HOTO
JEUCTBUS MEXaHU3MOB, KHHETHYECKas U MOTCHITMAIbHAS SHEPTHUS), IPU OMUCAHUN
MPaBWIbHO TPakKTOBaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbBIX BEIUYMH, HX
o0O3HaueHUsT W eAUHUIBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (OpMyIbI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIHMYMHY C IPYTUMU BETUYHMHAMHU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTEePU30BaTh CBOMCTBA TeJ, PU3NUYECKUE SIBJICHUS U MPOIECCHI, HCTIONb3YS
MpaBUJia CIOKEHUS CUII (BJIOJIb OJHOM MpsiMoit), 3akoH ['yka, 3akon [lackains, 3akoH
ApxumMena, IpaBUIO paBHOBeCHUs pbluara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXPAHEHUS MEXAHUYECKOW DSHEPruu, MpPU HTOM J1aBaTh CIIOBECHYIO
(GbOpMyITMPOBKY 3aKOHA U 3alMCHIBATH €T0 MATEMATHUYECKOE BHIPAKCHHE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH peallbHbIX OOBEKTOB, MPOIIECCOB U
SBJICHUHM, BBIJEIATH IPH HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, ABICHUMN, MPUMEHATH (PU3MUECKHE MOJICTH JIJIsi OOBSICHEHUS
(bU3MYEeCKUX MPOIIECCOB U PEIICHUS yUeOHBIX 3a]1a4;



OOBSACHATH (PU3NYECKUE SBJIICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHCIIE B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KaueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIUE YKMCICHHOTO OLICHUBAHUS
XapaKTepHBIX 3HAYCHUN (PU3UYECKUX BEIMYUH, MPU STOM BBIOUPATH aJIEKBATHYIO
($u3NYECKYI0 MOJEIb, BBIABISATH MPUUHMHHO-CIICACTBEHHBIC CBSI3U M BHICTPAUBATh
JIOTUYECKYIO IIEMOYKY pacCykJCHHl ¢ Omopod Ha U3Yy4YEHHBbIE CBOMCTBa
bu3nuecKux sBICHUM, (PU3nyeckue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IEIH;

pemaTth pacdy€THble 3ajauu (B 2—3 ACHCTBUS) MO M3y4yaeMbIM TeMaM Kypca
¢uzuku, BeIOMpas afeKBaTHYIO (PU3NUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U popMyJI, CBI3BIBAIONINX (DU3HUECKHUE BEJITMUUHBI, 3aIMUCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE PEIICHHE 3a/1a4H, BBISIBISATH HEIOCTAIONIUE WIIM U30BITOYHBIEC JAHHBIE,
00OCHOBBIBaTh BBIOOpP MeETOJA pEIIEHUs 3a7auyd, MCIOJIb30BATh CHPABOYHBIC
JaHHBIE, TPOBOJUTh MAaT€MAaTHYECKHE MpeoOpa3oBaHUs M Pacy€Tbl, OLEHUBATH
PEANTMCTUYHOCTD TOJIYYEHHOTO 3HA4YeHHs (PU3NYECKON BEJIIMYUHBI U ONPENEISATh
pa3MepHOCTh (PU3UYECKON BETMYMHBI, TOTYYEHHON PU PEILICHUH 33/1a4U;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PELINTH IPU TOMOIIN (PU3NYECKUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO peUIeHHs, B OINUCAHUU
UCCJIEIOBAHMUS  pAcloO3HaBaThb IPOBEPSIEMOE  MPEANOJOXKEHHE  (THUIOTE3Y),
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOIIOACHUIO (DU3UUECKUX SIBICHUN WK (HU3MUYECKUX
cBOMcTB Ten (Auddys3us, TEIUIOBOE pACLUIMPEHUE TIa30B, SBJICHUE WHEPLUH,
WU3MEHEHUE CKOPOCTH MPU B3aUMOJICUCTBUM TEJl, epeada IaBJICHUs KUIKOCTHIO U
ra3oM, MpOSIBICHUE JCHCTBUS aTMOC(PEPHOro AaBJICHMS, AEHCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOJIOKEHUE (TUMOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOIBI;

IPOBOJAUTH TPSMbIE M KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHMH
(paccrosiHue, IPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, cuiia, TeMIlepaTypa,
IJIOTHOCTh JKUJKOCTH M TBEPAOTO Tella, CUJa TPEHHUS CKOJBXKCHHUS, IaBJICHHUE
BO3]lyXa, BEITAIKUBAIOIIAS CUJa, ICHCTBYIOIIAs Ha MOTPYKEHHOE B )KUJIKOCTh TEJO,
KOO (PUIIMEHT MOJE3HOTO JEHCTBUSI MPOCTHIX MEXAaHU3MOB) C HCIIOJIb30BAaHUEM
aHAJOrOBBIX M LHU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHMUS,
(buKcUpOBaTh NMOKAa3aHUs MPUOOPOB, HAXOJUThH 3HAUECHUE U3MEPSIEMON BEJIMUMHBI C
NOMOILBIO YCPEAHEHUS PE3YJIBTATOB CEPUU U3MEPEHHUI U OLIEHUBATH MOTPEIIHOCTh
U3MEpPECHU;

MPOBOJIUTH HECIIOKHBIE IKCIIEPUMEHTAIbHBIE UCCIEIOBAHUS 3aBUCUMOCTEH
(bu3MYecKuX BEIWYUH (3aBUCHUMOCTH MYTH PABHOMEPHO JBHXKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tela, CUJIbI TPEHHUS CKOJBXEHUS OT CHJIbBI HOPMAaJbHOTO
JaBJICHUS, KauecTBa 00paOOTKH MOBEPXHOCTEH T€I U HE3aBUCUMOCTH CHJIbI TPEHHUS



OT IUJIOIIAU COMPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS MPYKUHBI,
BBITAJIKMBAIONIEH CUJIBI OT 00BbEMA MOrpyKEHHOM YacTH Tela W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TJIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH IIJIaBaHUS TeJ, YCIOBUNM PaBHOBECHUS pblyara u 0JOKOB):
COBMECTHO ¢ yuuTeneM (GOpMyJIHpoBaTh 3aJady M THIOTE3y HCCIeI0BaHus,
CaMOCTOATENIbHO  IUIAHUPOBATh  HMCCIENOBAHUE, CaMOCTOSITENIbBHO  COOUpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY C MCHOJB30BAHHEM HWHCTPYKIIMH, MPEIACTaBIAThH
MOJyYEHHBIE 3aBHUCHUMOCTH (PU3WYECKUX BEIMYMH B BUJEC TaOnuil U TpaduKoB,
OLICHMBATh MOTPEIIHOCTH, JI€JIaTh BBIBOABI IO PE3yJIbTaTaM UCCIIEI0BAHNUS;

coOmofaTh TpaBWJIa TEXHUKA O€30MacHOro Tpyna mnpu pabore ¢
Ja00paTOPHBIM 000PYTI0BaHUEM;

yKa3bIBaTh MPUHIIUIBI IEUCTBHUS TPUOOPOB U TEXHUUECKUX YCTPONCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETP, phIUar, MOABUKHBINA
Y HENOJIBM>KHBIN OJIOK, HAKIIOHHAS MIJI0CKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJOTMUECKUX MPOLIECCOB € OMOPOI HAa UX ONMUCAHUS (B TOM YHUCIIE:
NOJUIMITHUKY, YCTPOICTBO BOJONPOBOAA, THJIPAaBIMYECKUM Tpecc, CHUQOH,
MaHOMETp, BBICOTOMEpP, MOPIIHEBOM HACOC, apeoMETp), HUCHOJIb3ysd 3HAHHS O
CBOMCTBax (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCITOJIB30BaTh CXEMbl M CXEMATHYHBIE PUCYHKM H3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTENIbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
pEIIeHNH YYeOHO-TPaKTUYECKHX 3a]1ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW MXU3HU Uil OOecnedeHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBJISATH OTOOP UCTOUYHUKOB MH(MOPMAITNU (PU3UIECKOTO CONECPKAHUS B
HuTepHere, caMOCTOSTENbHO (HOPMYIHpYsT TMOHCKOBBIM 3ampoc, Ha OCHOBE
UMEIOLINXCA 3HAHMM M TMyTEM CpPaBHEHUS pPAa3jIMYHBIX HCTOYHUKOB BBIIEIATH
uH(popMaIMIo, KOTOpas SBISETCA MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
auTepaTtypy (pusmdeckoro cojaepiKaHus, CIpaBOYHbIE MaTepHajbl, PECYpChl CETH
WuTepHeT, BianeTb npuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBbIE KpAaTKHE€ MUCHbMEHHBIE U YCTHBIE COOOUIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(POpMalUU (PU3HUECKOTO COJAEp>KaHUS, B TOM UYHCIE



nyOJUYHO JeNlaTh KpaTKhe COOOIIEHHS] O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
UCCJIEIOBAHUM, TMPU 3TOM TPAMOTHO HCIOJIb30BaTh H3YUYEHHBIM TMOHATUWHBIN
anmnapar Kypca (GU3MKH, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAILINECH;

IpPU BBINOJHEHUM YUYEOHBIX MPOEKTOB W HCCIEAOBAaHUU pacHpeeisTh
00S13aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJlauaMu, CIECIUTH 3a
BBITIOJIHEHUEM TUTaHA JCHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKIJIAJ B
NEeATEIbHOCTh TPYMIBI, BBICTPAUBATH KOMMYHUKATHUBHOE B3aUMOICHCTBUE,
YUYUTHIBASE MHEHUE OKPYKAIOLIUX.

K koHity oOyuenus ¢ 8 knacce npeIMeTHbIE PE3yJIbTaThl HA YTIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJB30BaTh MOHATUA (Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE IBUKECHHE
aTOMOB M MOJICKYJI, arperatHbleé COCTOSHUSI BEIIECTBA, KPUCTAIIIMYECKUE U
amop(HbBIe Tena, HACBIIIEHHBI W HEHACBHIINICHHBIA Iap, CHOCOObl M3MEHEHUS
BHYTPEHHEW SHEPruM, »JJIEMEHTAPHBIA DSJIEKTPUUYECKUM 3apsj, MPOBOJIHHKH,
MOJIYNPOBOJHUKH, JUAIEKTPUKH, UCTOYHUKH MTOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MAarHuTHOE MOJis, ONTHYECKas CUCTeMa) M CHUMBOJIMYECKUN S3bIK (DU3UKHU TpHU
pelIeHrnH YYeOHBIX U MTPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE pacUIMpeHHe (CKaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHUE, CMAYMBAHUE, KAWUISIPHBIC SIBIICHUS,
UCIIAapEeHUE, KOHJEHCAIMS, IUJIABJIICHUE, KPUCTAIUIM3AIUs, KUIICHUE, CIIOCOObI
Teronepeaayu (TErIonpOBOIHOCTb, KOHBEKIUS, U3yUYCHHE), TEIUIOBBIE TTOTEPH,
AIEKTpU3AIUs TEJI, B3aUMOJICUCTBUE 3apsiOB, ACHUCTBUS AJICKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/JICHCTBUE MAarHUTOB, AEHCTBHE MarHUTHOIO TOJIS Ha
MPOBOJHUK C TOKOM) IO ONMHCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SIBIICHUN B OKPYKAIOIIEM
Mupe (B TOM uyucie (U3MYECKUEe SBICHUS B MPUPOJIC: TOBEPXHOCTHBIE U
KalWUISIPHBIC SIBJICHUS B MPUPOJE, KPUCTAUIBI B Mpupone, uzinyuenue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa,
AIIEKTPUYECKUE SIBJIEHUS B aTMocdepe, 3JIEKTPUUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE MoJje 3eMiH, APeid MoIH0COB, POJIb MArHUTHOTO MOJIS IS KU3HU Ha
3emie, MOJAPHOE CHUSHHE), MPU HTOM MEPEBOAUTH MNPAKTUYECKYIO 3a/1adyy B
y4eOHYI0, BBIICISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX SBICHHIM;

OMUCHIBATh MU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIIONB3YS
dbu3nYecKe BEIMUYUHBI (TEMIIepaTypa, BHYTPEHHSIS SJHEPT U, KOJTUYECTBO TEIIOTHI,
pabota raza, ynenbHas TEIJIOEMKOCTh BEIIECTBA, YIEJIbHAs TEIUIOTa IUIABJICHMS,
yaelbHas TEeIJIoTa Mapoo0pa3oBaHUsA, yJeldbHas TEIUIOTa CTrOpaHusl TOILIUBA,
KOO (PUIIMEHT TONEe3HOTO JEHUCTBHUSI TEIMJIOBOM MAIIWHBI, OTHOCUTEIbHAsS
BJIQXHOCTh BO3AYyXa, DJEKTPUYECKHM 3apsii, CcuUjla TOKa, DJIJIEKTPUUYECKOe



HaIpsKEHUE, CONPOTHUBIIEHUE MpoBoAHMKA, DJIC B I1enM MOCTOSHHOIO TOKa,
AIEKTPUUECKOE VY/AEJIbHOE COMPOTUBJICHUE BEIIECTBa, pabdOoTa U MOIIHOCTh
AIIEKTPUUECKOTO TOKA), MPU OMUCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKUN CMBICI
WCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M CIUHUII (DU3NYECKUX BEIIMYMH,
HaXOJUTh (OPMYJIBI, CBA3BIBAIONINE MaHHYIO (PU3UYECKYIO0 BEIUYHHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH IpaKi U3yUYECHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIMYNH;

XapaKTepru30BaTh CBOMCTBA Tell, (PU3NUYECKUE SIBJICHUS U ITPOLIECCHI, UCTIOJIb3YSI
OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO OajaHca, 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3apsiia, 3aKOH
Kynona, npuHIMI CYNEPHO3UIIUU SJIEKTPUUECKUX MoJiel, 3akoH Oma JiJ1sl yyacTka
uenu, npasuia Kupxroda, 3akon Oma s nmonHo# uenu, 3akoH [xoyns-Jlenia,
3aKOH COXpaHEHUs SHEPIruH, MPU TOM pas3vyaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCThIC (HU3NUECKUE MOJIECTU pPeallbHbIX OOBEKTOB, MPOILIECCOB U
ABJICHUM, BBIJAECIATH IPU HSTOM CYIIECTBEHHBIE U BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh (U3MUECKUE MOJCIHU JJIsl OOBSICHEHUS
(bu3HYEeCKUX MPOIECCOB U PEIICHUS YUYEeOHBIX 3a]1a4;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHI U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 3a7]aud, B TOM 4YHCIE TPEOYIOIUE YHMCICHHOTO OLIEHUBAHUS
XapaKTEPHbIX 3HAYCHUN (PU3NYECKUX BEIIMYUH, IPU ITOM BBIOUPAThH aJ€KBATHYIO
(U3UYECKYI0 MOJIEJb, BBISBIISITh MPUYUHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JOTMYECKYI0 LEMOYKY PACCYyKIECHUM C ONOpOM Ha HW3YyYEHHBIC CBOWMCTBA
buznyeckux siBJICHUM, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTU U MO/IEIIH;

YBEPEHHO peliaTh pacy€THbIe 3afauu (C Oomnmopod Ha 2—3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BHIOMpas aJeKBaTHYIO (HU3UYECKYIO MOJECIb, C
UCIIOJB30BaHUEM 3aKOHOB W (POpMYJ, CBSI3bIBAIOIIUX (DU3NYECKUE BEJIIMYUHBI,
3aMUChIBaTh KPaTKOE YCJIOBHME U Pa3BEPHYTOE PEIICHUE 3a/1aud, BBISIBISATH
HEJIOCTAOIINE WM U30BITOUHBIE JTaHHBIE, 00OCHOBBIBATH BHIOOP METOA PEIICHUS
3a/1aud, HWCMOJb30BaTh CIPABOYHBIE JAHHBIE, NPUMEHATh METOAbl aHAIIN3a
pa3MepHOCTEH, UCIONIBb30BaTh TpaduuecKre METOAbl PEIICHUs 3aJ]lay, MPOBOIUTH
MaTeMaTH4YeCcKhe TpeoOpa3oBaHUsl U Pacy€Thl, OIEHUBATh PEATUCTUUYHOCTD
MOJIYYEHHOTO0 3HA4YeHHUS (PU3NUECKON BEIWYMHBI U OMNpEeNesTh Pa3MEpPHOCTh
(bU3UYECKON BEIMYNHBI, MOTYYECHHOU MPU PEIICHUH 33/1a4K;

pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU TOMOITH (PU3UUECKUX
METOJI0OB, M TMpeajaraTb OPUEHTUPOBOUHBIA CIIOCOO pelieHusl, B ONHCAHUU
HCCIICJIOBAHUSI  paclo3HaBaTh  IPOBEpsieMOe  MPEAINoyioKeHue  (THUIIOTE3Y),
WHTEPIIPETUPOBATH MOTYyUCHHBIA pe3yJibTar;



MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WM (U3MUYECKUX
CBOMCTB TeJ (KamWJUISIpHbIE SIBJICHUS, 3aBUCHMOCTH JABJIECHUS BO3JyXa OT €ro
o0béMa W TeMmIeparypbl, CKOPOCTHU IIpollecca OCThIBaHUS (HArpeBaHus) MpH
U3Jy4EHUH OT LBETa H3JIydarouledl (IOIJIOMIAroneil) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs] BOJBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAAU €€ IMOBEPXHOCTH,
AIIEKTPU3AIUS TEJT U B3aUMOJICHCTBUE AJIEKTPUUECKUX 3aps0B, B3aUMOJCIHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJU3alllsl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEUCTBHAS. MAarHUTHOTO TOJIA HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUTATENS TOCTOSHHOTO TOKA): (OpMYyIUPOBATH MPOBEPSEMOE
NpEeAnosjokeHne (rumoredy) O  BO3MOXHBIX — pe3yibTaTax  HaOJIOIECHUM,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY W3 HM30BITOYHOrO Habopa o0OpymoBaHWS,
OIMKCHIBATH XOJI OBITA U (DOPMYIUPOBATH BHIBOJIBI;

IPOBOJUTH TMPSAMbIE W KOCBEHHBIE HW3MEPEHHsI (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3JyXa, CUJAa TOKA, HaIpPSKEHUE,
ylenabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHHE IPOBOJHUKA, padboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJA U3MEPEHUs, (PUKCUPOBATH IOKa3aHUS
puOOPOB, HAXOAUTh 3HAYEHHUE M3MEPSEMOM BEJIMYMHBI C MTOMOILBIO YCPEIHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOJUTH HKCIEPUMEHTAJIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTH JAaBJIEHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WUIIU
OXJIQXKJICHUSI, UCCIIEAOBAaHUE SIBJIEHUS TEIJIO00OMEHA IPU CMEIIMBAHUU XOJOIHON 1
ropsiueii BoJibl, 3aBUCUMOCTh COIPOTHUBIICHHS POBOJIHUKA OT €r0 JJIMHBI, IJI0IIAI1
MOMNEPEYHOT0 CEYEHUS U YJIEIbHOIO CONPOTUBIIEHUS BEIIECTBA TPOBOIHUKA, CHIIBI
TOKa, IPOTEKAIOLIEr0 4Yepe3 IPOBOJHHUK, OT HANPSIKEHWS HAa NPOBOIAHUKE,
UCCJIEJOBaHKE TIOCIIEI0BATENBHOIO U MapajlIeIbHOIO COEAMHEHUN MPOBOIHUKOB):
COBMECTHO € yuuTeneM (OpMyIUpOBaTh 3aJadyy M TUIOTE3y HCCIEIOBaHUS,
CaMOCTOATENIbHO  IUIAHUPOBATh  HMCCIEIOBAHUE, CaMOCTOSITEIbBHO  COOMpPATH
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C MCIOJb30BAHMEM HWHCTPYKLHH, MPEICTABIATH
MOJIYYCHHBIC 3aBUCUMOCTH (PU3NUYECKHX BEIWYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JI€JIaTh BBIBOBI IO pE3yJIbTaTaM UCCIIEI0BAHNS;

coOoaTh mpaBuia O0€30MacHOro TpyJla Ipu padoTe C J1abopaTOPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB ¥ TEXHOJIOTHYECKUX IIPOLIECCOB C OMIOPOM HA UX OMHUCAHUS (B TOM YHCIIE:
CUCTEMA OTOIUICHHS JOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIEPMETP, BOJIbTMETP,
CUETUMK  DJIEKTPUYECKOM  DSHEPruM,  DIEKTPOOCBETUTENbHBbIE  MPHUOOPHI,
HarpeBaTelIbHbIE 3JIEKTPOIPUOOPHI (TPUMEPHI), TPEAOXPAHUTENN U UX TPUMEHEHUE
B OBITY M TEXHUKE, NMPUMEHEHHE IMOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,



ANIEKTPOJBUTATENb IOCTOSIHHOTO TOKAa), WCIHOAb3Yys 3HAHUA O CBOMCTBax
bu3nUecKux sIBICHUI, HEOOXOUMbIE (PU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIE TPUOOPHI
0 CXeMaM M CXEMAaTHYHBIM PUCYHKaM (GKHIKOCTHBIH TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JIBUraTreib BHYTPEHHETO CrOpaHusi, 3JIEKTPOCKOIL,
peocTarT), COCTaBIATh CXEMbl DJIEKTPUYECKHUX IIeNe ¢ MOocIeoBaTeIbHbIM |
napajyieIbHbIM COCJAMHEHUEM DJIEMEHTOB, pa3jidyasi YCIOBHbIE O0O3HAYCHUS
AJIIEMEHTOB 3JIEKTPUYECKHX LIETIEH, NCIIOJIb30BATh CXEMbl H CXEMATHYHBIE PUCYHKH
W3YYCHHBIX  TEXHUYECKHX  YCTPOWCTB, HW3MEPUTEIBHBIX  TPHOOPOB U
TEXHOJIOTHYECKHX MTPOLIECCOB MPHU PEIIEHUN y4eOHO-IIPAKTUYECKUX 3a]a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAILIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KMU3HU HJid OOecriedeHus
0€30MacHOCTH MPHU OOpAaIlllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS M COOJIOACHHS HOPM 3KOJOTUYECKOrO TOBEACHHUS B
OKPY’KAIOIIEH CPELE;

OCYHIECTBJIAThH MOUCK UH(MOpMaIuu Gpu3nyeckoro cojepxanus B UutepHere,
CaMOCTOATENHHO (OPMYIIUPYS TOMCKOBBIH 3aMpoc, HA OCHOBE UMEIOIINXCS 3HAaHUI
W CpPaBHCHHUS JOMOJHUTEIHHBIX HCTOYHUKOB BBIICIATh WH(OpMAIHio, KOTOpas
SIBIISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;

UCIIOJIb30BaTh TP BBINOTHEHUM YYEOHBIX 3aJlaHUi HAyYHO-TOMYJISPHYIO
JUTEPATypy (PU3NYECKOro coAeprKaHus, CIPaBOUYHbIE MaTEpHAIbl, PECYPChl CETU
WuTepHeT, BiaaeTb NpuéMaMH KOHCIEKTHPOBAaHUS TEKCTa, NpPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE IMCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
00001as nHGOPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COEpKaHUs, B
TOM  YWCle MyOJNMYHO  MPEJACTaBISATH  Pe3yJlbTaTbl  MPOEKTHOW WU
MCCJIEI0BATENbCKON AEATEIbHOCTH, IPU 3TOM IPAMOTHO MCHOJIb30BATh U3yUYEHHbIN
MOHATUHHBIN armmapaT Kypca (pU3uKu, COMPOBOXKAaTh BRICTYIIJICHUE TIPE3CHTAITUCH;

MIPU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB W HMCCIIEOBAHUN (PU3UUECKHUX MPOIECCOB
pacnpenensaTh OOf3aHHOCTM B TPYyINIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3aJlayaMu, CJIEIUTh 32 BBITIOJIHEHHEM IUTaHA JEUCTBUI U KOPPEKTUPOBATH €TO,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIQ/ B ACATEIHHOCTD IPYIIIBI, BEICTPAWBATh
KOMMYHUKATUBHOE  B3aWMOJICHCTBUE, TPOSBISIL TOTOBHOCTh  pa3peliaTh
KOH(DITUKTHI.

K xonIty 00yuenus 6 9 knacce npeIMeTHbIC PE3yIbTaThl HA YIITYOJIEHHOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:
UCIIOJIB30BaTh MOHSTUS (CHUCTEMA OTCUYETA, OTHOCUTEIBLHOCTh MEXAaHUYECKOTO
JIBU>KEHUSI, HEBECOMOCTh U TMEPErpy3KH, LEHTP TKECTH, MEXAHUYECKHE BOJIHBI,
3BYK, HMH(QPa3ByK U YJIbTPa3BYK, DJIEKTPOMArHUTHBIE BOJHBI, PEHTTEHOBCKOE



U3Iy4YeHHe, MIKala IEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI MCITyCKAaHUSI M TOTJIONIeHus, anb(pa-, 6eta- u ramma-
U3ITy4eHUS, U30TOMBI, SiACpHAs U TEPMOsICpHAs YHEPreTUKAa) U CUMBOJIMYCCKUIN
S3BIK (DU3WKY TIPH PEIICHUH YUSOHBIX U IPAKTUICCKUX 3a71aY;

YBEPEHHO  pa3juyarh SBJICHUS (paBHOMEpPHOE H  HEPaBHOMEPHOE
NPSIMOJIMHEHHOE JIBIDKCHHE, PaBHOYCKOPEHHOE TMPSIMOJMHEHHOE JBIIKCHUE,
cBOOO/IHOE TMaJleHUEe TeJ, NBIDKEHUE IO OKPY)KHOCTH, B3aUMOJICHCTBUE Tel,
paBHOBECHE MAaTEpPHAIBHOW TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
KojebaTenbHOe JABMKCHHE (TapMOHHMYECKHE, 3aTyXalolllhe, BBIHYKICHHbBIC
Koyie0aHus), PE30HAHC, BOJHOBOE ABM)KEHHE (PacIpOCTpaHEHHUE M OTpaKECHHUE
3ByKa, HHTepGEpEeHIUS U TUPPAKIUSA BOIH), MPSMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpOKECHHWE W TPEIIOMIICHHE CBETa, TOJHOE BHYTPEHHEE OTPAKCHHE CBETa,
pa3joxeHne Oelnoro cBeTa B CIEKTP U CIOXKEHHE CIEKTPAIbHBIX IIBETOB,
CCTECTBEHHAsI  PAJUOAKTUBHOCTh, BO3HMKHOBEHHWE JIMHEHYATOrO  CIEKTpa
U3IIy4YEeHUs) TI0 OINHUCAHUIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B OKPYKAIOIIEM
Mupe (B TOM umnciie (U3UYECKUE SBIICHUS B TPHUPOJC: TPUIUBBEI M OTIUBHI,
newkeHrne 1iaHeT COJHEYHOW CHCTEMBI, PEAaKTHUBHOE JIBIDKCHHE >KHBBIX
OpraHU3MOB, BOCHPUITHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPSICEHUE, CEMCMHYECKHE
BOJIHBI, IIyHAMH, 9XO0, [IBETa TEJI, ONTUYECKUE SBJICHUS B IPUPOJIE, OMOJIOTUYECKOE
JNEHCTBUE BUIUMOTO, VIBTPA(PHOIETOBOTO W PEHTTEHOBCKOTO HW3ITyYCHHH,
CCTECTBEHHBIN PAaJIUOAKTHBHBIA (OH, KOCMHYECKHE Jy4d, PaAHMOAKTHBHOEC
U3ITydCHHE TPHUPOJHBIX MHUHEPAJIOB JCUCTBHE DPAJIWOAKTHBHBIX H3JIYYCHHH Ha
OpraHU3M YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/a4y B YUYEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

ONKMCHIBATh M3yYEHHBIC CBOWCTBA TeN W (U3MYCCKUE SBICHUS, HCTIOJIB3YSI
bu3MYecKue BENWYMHBI (CpeAHSAsS W MTHOBEHHAas CKOPOCTh Tella TIpH
HEPaBHOMEPHOM JIBIDKCHHMH, YCKOpPEHHUE, TMepeMelieHHue MPU PaBHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBIDKCHHH,  yIJoBasi  CKOPOCTh, IIEHTPOCTPEMHTEILHOE
YCKOPEHHE, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CUJIA TSHKECTU, YCKOPEHHE CBOOOTHOTO
MajICHUs, BEC Tella, IEHTP TSHKECTH TBEPIOTO TENa, MMITYJILC TeJla, UMITYJIbC CHUTHI,
MOMEHT CHJIbI, MEXaHH4YeCKasi paboTa W MOITHOCTh, TIOTCHIIMAJIbHAS YHEPTHUS Tea,
MOTHSITOTO HAaJl TOBEPXHOCTHIO 36MJIH, TTOTEHITUATbHAS YHEPTHUS CKATOU MPYKUHBI,
KMHETHYECKasi DHEeprus, TMOJIHAs MEXaHW4YecKas OJHEprusi, MEepHoJ W YacToTa
KOJICOaHMM, ITeprUOT MaTEeMaTHUECKOTO U MPY>KMHHOT'O MAasTHHUKOB, JIJTMHA BOJIHEI,
I'POMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETA, IMOKa3aTeNIb IMPEIOMIICHUS
CpeIibl), IPH ONMCAHNUU TTPaBUIILHO TPAKTOBATh (DU3UIECKUI CMBICIT UCIIOJIB3yEeMBIX
BEITUYMH, X 0003HAUCHUS U SUHUIIBI PU3NUECKUX BEITUYNH, HAXOAUTH (POPMYIIHI,



CBSI3BIBAIOLIUE JTAHHYIO (PU3MUECKYIO BEJIMUUHY C JAPYTUMHU BEJIMYMHAMU, CTPOUTH
rpaKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUYECKUE SBJICHUS U IPOLIECCHI, UCIIONb3YS
3aKOH COXpaHEHUs SHEPruH, 3aKOH BCEMHUPHOIO TIATOTEHUS, NPUHLIUI
CYINIEPIIO3ULIN CUJI, TPUHIIUI OTHOCUTENBbHOCTH ["anuies, 3akonbl HproTOHA, 3aK0H
COXPAaHEHUSl UMIIYJIbCA, TEOPEMY O KMHETHMUECKOM SHEpruM, 3akoH ['yka, 3akoH
bepHysun, 3aKOHBI OTpa)K€HUSI M MPEOMIICHUSI CBeTa, (POPMYJy TOHKOM JIMH3BI,
IUIAHETApHYI0 MOJEIb aTOMa, HYKJIOHHYIO MOJENb AaTOMHOIO s1pa, 3aKOHbI
COXpaHEHMs 3apsiI0BOIO0 U MACCOBOI'O YHMCEN IPH SAEPHBIX PEAKLMAX, IPH ITOM
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE BBIPAXKEHUE;

CTPOUTH (PU3UUECKHE MOJENIN PEATBHBIX OOBEKTOB, MPOLIECCOB U SIBICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHWH, NPUMEHATh (PU3NYECKHE MOJAEIU Il OOBSICHEHUS
(U3MYECKUX MPOIIECCOB U PEIICHUS YYEOHBIX 3a/1a4;

OOBACHATh (PU3NYECKHUE SIBICHHUS, IPOLIECCHl U CBOMCTBA TEJN, B TOM YHUCIIE B
KOHTEKCTE CHUTyalluii IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyIOIIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAYECHUU (PU3NYECKHX BEJIUYHUH, [IPU STOM BBIOMpATH aJIEKBATHYIO
(U3UYECKYI0 MOJENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBA3M U BBICTPAMBATh
JIOTUYECKYIO LENOYKY pACCYXKACHUU K3 2—3 IIaroB C ONOpPON Ha HU3y4YCHHBIC
CBOMCTBA (PU3MUECKUX SIBJICHUMN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO peIlaTh Pacu€THBIC 3a/layd MO0 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aIcKBaTHYIO (PU3HUYECKYIO MOJIENb, C HCIIOIb30BAaHUEM 3aKOHOB U (POPMY!I,
CBSA3BIBAIOIIMX (DM3MYECKUE BEJIIMYMHBI, 3alMChIBATh KPaTKOEe YCIOBUE W
pa3BEPHYTOE PEILICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOIIUE WU N30bITOYHBIE TaHHBIE,
00OCHOBBIBaTh BBIOOp METO/JA pEIICHUs 3aJayd, HCIOIb30BaTh CIPABOYHBIC
JaHHBIE, TPUMEHSATH METOJIbI aHAJIM3a Pa3MEPHOCTEM, UCIIOJIb30BaTh rpaduyecKue
METO/Ibl PELIEHUS 3a/1a4, IPOBOJAUTh MATEMATUYECKHE MPE0OPa30BAHMS U PACUETHI,
OLIEHUBATh PEAIMCTUYHOCTh MOJYYEHHOTO 3HaueHus (PU3MUEeCKOM BEIMYMHBI U
OTPENENATh Pa3MEPHOCTh (PU3NUECKOW BEIWYUHBI, MOITYYEHHOH MpH pPEIIEHUU
3aJ1a4u;

pacno3HaBaTh NPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU NOMOIIY (PU3NYECKHUX
METO/IOB, M TMpeJyiaraTb OPUEHTHUPOBOYHBIM C€MOcO0 pelleHus, B OMNHCAHUU
UCCJIEIOBAHMS  paclo3HaBaThb  IPOBEPSIEMOE  MPEANOJOXKEHHE  (THIOTE3Y),
OLICHMBATh NMPABWJIBHOCTH MOPSKA IPOBEIECHUS UCCIIEI0BAHNS, UHTEPIIPETUPOBATh
MOJIyYeHHBI PE3yNbTarT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (U3MUYECKUX
CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXPaHEHWs MMIIyJIbCa, JIEUCTBUE 3aKOHAa BepHyIIM M BO3HUKHOBEHHE



NOAbEMHOM CHJIBI KpbUIA, 3aBUCUMOCTb IE€pUOAa KOJIEOAaHUN MPYKUHHOTO
MasiTHUKA OT MAaCChl Ipy3a U )KECTKOCTH MPY>KUHBI K HE3aBUCUMOCTH OT aMILTUTY bl
MaJibIX KoJeOaHu, MpsIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, Pa3jioKeHue 0eIoro
CBETa B CIEKTpP, U3yUEHHUE CBOICTB M300pakeHUs B IUIOCKOM 3€pKajie M CBOMCTB
W300pKECHHUST TIpeIMeTa B COOMpArOIIe JMH3e, HAOIIOJECHUE CIUIOIIHBIX |
JMHENYaThIX CIIEKTPOB U3ITy4YEHHUS): dbopmynupoBath IpoBepseMoe
npeanosjoxkeHue (TUMOTe3y) O  BO3MOXKHBIX — Pe3ysbTaTax  HaOJIIOJCHUMH,
CaMOCTOSITENIFHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrOo Habopa o0OpynOoBaHUS,
OIMHMCHIBATH XOJI OIBITA U (DOPMYITHUPOBATH BHIBOIHI;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, Onpeaenss
CpellHee 3HaYCHUE U3MEPSIEMOU BETMYMHBI U OTIPEIETIsisl HOTPEIIHOCTh PE3yIbTaTOB
NPSMBIX U3MEpPEHUH, 000CHOBBIBATH BHIOOP crioco0a u3MepeHus: (M3MEpPUTETHLHOTO
npudopa);

IPOBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKIX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tejla IpU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOpPEHHE CBOOOJIHOTO
najieHus, )KECTKOCTh IPYKUHBI, KOADDUIIMEHT TPEHUS CKOJIbKEHHUS, MEXaHUYEeCKast
paboTa M MOIIHOCTh, YacTOTa W TEPHOJ KOJeOaHUH MaTEeMaTHYECKOTO U
NPYKUHHOTO MAasTHUKOB, (POKYCHOE pacCTOsiHME coOOMparomeid JMH3bl U €€
ONTHUYECKasi CHJIa, PaJUOAaKTHBHBIA (JOH) C HCIOIH30BAHUEM AaHAJIOTOBBIX H
M(POBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA M3MEPEHUS, TUIAHHUPOBATH
U3MEPEHMS, CaMOCTOSATENbHO COOUpPAaTh  HKCHEPUMEHTAJIbHYIO  YCTAHOBKY,
BBIUMCIIATh 3HAYEHUE BEJIMYMHBI W aHAIM3UPOBATH IOJYYCHHBIE PE3yJIbTaTHlI,
OLIEHWBAS MOTPEIIHOCTh PE3YJIbTATOB KOCBEHHBIX U3MEPEHUH;

MPOBOJNUTH IKCIEPUMEHTAIbHBIC MCCIEIOBAHUS 3aBHUCHUMOCTEN (PU3NUECKUX
BEJTUYMH (3aBUCHUMOCTh MYTHU OT BPEMEHH MPHU PaBHOYCKOPEHHOM JBIKEHUU O€3
HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTH CHJIbI TPEHHUS CKOJBKEHHUS OT CHIIBI
HOPMaJBHOTO JaBJICHHUS, MEpHOJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT
JUIMHBI HWTH, OIpENeJICHHEe YCKOPEHUs CBOOOJHOTO TMAaJCHUS, HUCCIIECIOBAHHE
W3MEHEHUS! BEJIMYMHBI M HAMpaBlIeHUs WHAYKIIMOHHOTO TOKAa, 3aBUCHUMOCTH yTiia
OTpaXEHUS CBETA OT YIJIa MaJeHUs, yIJia IPEeJIOMJICHHS OT YIJia aJeHUsI CBETOBOTO
Jdyd4a, UCCJIEeI0BaHUE TPEKOB: U3MEPEHHUE SHEPTUH YACTHIIbI IO TOPMO3ZHOMY ITYTH
(mo ¢otorpadusim)): COBMECTHO C yuuteseMm (GOpMyJIUpOBaTh 3aJauy U THUIOTE3Y
WCCIICIOBaHMsI, CaMOCTOSTEIHHO ITUITAHWPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh  JIKCMEPUMEHTAIBHYIO  YCTAHOBKY, TMPEACTABIATH  IOJTy4YEHHBIC
3aBUCUMOCTH (U3MUYECKUX BEJIWYWH B BHUJE TAOIUI] U TpadUKOB, OIICHUBATH
MOTPEIIHOCTH, JETIaTh BBIBOBI MO PE3yJIbTaTaM MCCIEAOBAHNUS;

coOoaTh mpaBuia O€30MacHOrO TpyJda Ipu padoTe C J1abopaTOpPHBIM
000py10BaHUEM;



XapaKTepU30BaTh MPUHIIUIBI JEHCTBUSI U3yUYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJIOTUYECKHUX MPOLECCOB C OMOPOM HA UX ONMUCAHUS (B TOM YHCIIE:
CIIUJIOMETP, NaTUYMUKH MOJIOKEHUS, PACCTOSHUSI U YCKOPEHUSI, PAKeTa, 3XO0JIOT, OUKH,
nepuckorn, (oToanmapar, MHUKPOCKOM, TEJIECKOM, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOM, JO3UMETpP, Kamepa BuibcoHa), UCHoOJb3ys 3HAHUS O CBOMCTBax
bu3nueckux SABJICHUM W HEOOXOIUMble  (U3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJB30BaTh CXEMbl M CXEMAaTHYHbICE PHUCYHKHM M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTENIbHBIX IMPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB IpHU
peleHH y4eOHO-IPAKTUYECKUX 3a/7a4, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300pKEHHI B TNIOCKOM 3€pKaJie U coOUparomeil JMH3e;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAILIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HHU Mg OOecriedeHUs
0€30MacHOCTH MPU OOpAIllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUsI 370pOBbS M COOJIIOACHHS HOPM 3KOJOTUYECKOrO TIOBEACHHUS B
OKPY’KAIOIIEH CPELE;

OCYILECTBIIATh MOUCK UH(pOpMaMu pU3NYecKoro cojepxkanus B HTepHere,
CaMOCTOSITENILHO (OPMYJIUPYsl MOUCKOBBIN 3allpoc, HaXOIUTh MYTH OIpENEICHHUS
JIOCTOBEPHOCTH MOJYyYEHHONM HWH(GOpMAIMM HA OCHOBE HMMEIOLIUXCS 3HAHUWA U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TOMYJISPHYIO
JauTepaTypy (pU3MUecKoro coaepiKaHus, CIPaBOYHbIE MaTepUaibl, PECYPChl CETU
WuTepHeT, BiaaeTh NpuU€MaMH KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIbKUX MCTOYHUKOB (PU3UUYECKOTO COJEPKAHUS, IMyOJIMYHO
IIPEACTABIIATH PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKOM AEATENBHOCTH IIPU
OTOM TPAMOTHO HCIMOJb30BaTh HM3YyYECHHBIM NOHATUWHBIA anmapar M3y4aeMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIJIEHUE TMPE3CHTAlMEe C y4E€ToM
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ie/ioB U TeM (uudposBbie)
Ne n/m Kourtpoasnbie Ilpakruueckue
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAOLIEr0 MUpa
1.1 ®du3nka — HaykKa o Ipupojie 2
1.2 DOHU3NYECKUE BETUYNHBI 4 3
1.3 EcTtecTBeHHO-Hay4YHBIN METO]] IO3HAHUS 2
Wroro no pazaeny 8
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CtpoeHue BelecTBa 2 1
JIBM>KeHue U B3aUMOJICHCTBUE YaCTHIL
2.2 4 2
BEIIeCTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Hroro no pazneny 7
Paspnen 3. /IBukenne u B3auMoIeiicTBHE TeJl
3.1 MexaHH4ecKoe JBHKCHHE 10 2
3.2 HNuepuus, Macca, INIOTHOCTH 9 1
3.3 Cuia. Bune! cun 15 1 3
Uroro no pazaeny 34

Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB




41 Hasnenue. llepenaya naBnenust TBEPAbLIMU 5 )
' TEJaMH, KUJIKOCTSIMH U Ta3aMH
4.2 JlaBieHune KUIKOCTH
4.3 ATMocdepHOe aBIcHHE 5 1
44 HeﬁCTBIiI.C YKUJIKOCTH M Ta3a Ha 12 3
MOTPpYXEHHOE B HUX TEJO
Uroro no pazaeny 28
Pa3znen 5. Pabora u MOIIHOCTL. JHeEpPrus
5.1 Pabora u MmomtHOCTH 6 1
5.2 [IpocTeie MexaHU3MBbI 2
53 MexaHuueckasi JHEpIrust
Hroro no pasneny 19
Pa3nea 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 ‘ IToBTOpPUTENBEHO-00001IAIOLINI MOTYITH 6
Uroro no pazaeny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. TenioBble siBIeHUSA
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 6
1.2 TenuioBbIe MpoLIECCHI 33 1 6.5
Hroro no pasneny 39
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
)1 DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tea 9 |
' U UX B3aHMOJICHCTBUS
2.2 IToCTOSAHHBIN JIEKTPUUYECKUIN TOK 31 1 10
2.3 MarsuTtHbIe SIBICHUS 11 4
2.4 DNeKTpOMarHuTHask UHIYKIUS 7 1
Uroro no pazneny 58
Pa3nea 3. [loBTopuTe1bH0-0000 110N MOAYJIb
3.1 [ToBTOpHUTENBHO-0000IIAIOIITNIT MOTYITH 5
Hroro no paszneny 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/m Kourpoubnbie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Mexanuveckne siBJeHUSA
MexaHnyeckoe JBUKEHHE U CIIOCOOBI ero
1.1 30 1 4
OTHCAHUS
1.2 B3aumoneiictBue Ten 18
1.3 3aKOHBI COXPAHECHHS 15 1 2
Utoro no pazneny 63
Pa3gen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
2.1 ‘ MexaHnueckue KoJieOaHus 8 3.5
2.2 ‘ MexaHnueckne BOJIHBI. 3BYK 10 3
Hroro no paszneny 18
Pazjen 3. DiieKTpoMarHuTHoOE 10Ji€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHuTHOE MOJE U 6
' 3JIEKTPOMAarHUTHBIE BOJIHBI
Uroro no pazneny 6
Pasnen 4. CBeToBble IBJICHUS
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA 8 2
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI

4.3 Paznoxxenue 6enoro cBera B CIEKTP




Hroro mo pazaeny 16
Pa3pgen 5. KBaHTOBbBIE AIBJIEHUS
5.1 Hcnyckanue v morjomnieHue cBeTa aToMoM 1
5.2 Ctpoenue aToOMHOrO siApa
5.3 SnepHble peakuu
Uroro no pazaeny 16
Paspen 6. IloBTopuTe1bHO-00001IA0IIUIT MOAY/Ib
6.1 MexaHnueckue sBIeHUS (IIOBTOPUTEIIBHO- 6 3
' 00001IaI0ITNIT MOTYITh)
60 TerutoBbie siBIICHUS (TIOBTOPUTEITHHO- 3
' 00001IaOIIUI MOTYJIb)
6.3 DIIEKTPOMAarHUTHBIC SIBJICHUS 3 |
' (TTOBTOPUTETHHO-0000IAOIINI MOYIIb )
6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- | |
' 00600IIAOIINI MOTYITH)
6.5 [ToBTOpHUTENBHO-0000IAIOIITNIT MOTYITH 4
Hroro o pazaeny 17
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 26.5




ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne uudgpoBbie
w/n Tema ypoka Beero Kontpoabnubie IIpakTuyeckue 06pAI0OBATEBHELE
padoThI padoThI pecypes:
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1
MOITBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Mopenu TBep0Tro, KHUAKOTO U Ta3000pa3HOro |
COCTOSTHUI BeIllecTBa
Ypok-koHpepenmus "Kpucramnndeckue u
4 amopdueie tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aiMa3oB"
5 CmaunBaHue U KallWUISIPHOCTb. |
[ToBepXHOCTHOE HATS)KEHUE
TennoBoe paclIMpeHne U CxKaTUue 1
7 TennoBoe neukenue. Temmeparypa 1
TemnepaTypHbIe HIKabl 1
9 BuyTpeHHsIst sHeprus u cnocoObl eé 1
WU3MEHEHUs
10 Buasl Tenonepenaun 1
VYpok-koHdpepenuus "McnonabzoBanue
11 TEIUIOBBIX CBOMCTB BEILIECTB U MAaTEPUAJIOB B 1

LeIsAX dHeprocoepexeHus"




12

13

14

KonnuectBo TeIwioTel. Y aenbHasa
TEIUIOEMKOCTD

VYpoxk-uccienosanue "[IpoBepka rumnoresbl
JMHEHHON 3aBUCUMOCTH JUIUHBI CTOJIONKA
KUJKOCTU B TEPMOMETPUUYECKOM TpyOKe OT
Temneparypsl"

YpaBHeHue TerioBoro 6ananca. TermiooOMeH

Y TEIUIOBOE paBHOBecue. 3akoH HproToHa—
Puxmana

15

JlabopaTtopnast paborta "HcciaenoBanue
SIBJICHHS TETNIOOOMEHA TPU CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boas!"

16

17

18

Pemenue 3amau no reme "TemioooMeH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMUECTBA TETLIOTHI, MOJIYY€HHOTO BOJIOM
pH TETI000MEeHe C HarpeThIM
METaJUTMYECKUM ITWIHHAPOM"

[TnaBrneHue U OTBEpAECBaHHE

KPpHUCTATNINYCCKUX BCHICCTB. Y aenpHas
TCIJIOTA IIJIaBJICHUSA

19

Pemenue 3amau nmo treme "IlnaBiaenne u
OTBEp/IEBaHUE KPUCTATUINYECKUX TeT"

20

21

JlabopaTtopHnas pabota "Onpeznenenne
YAEIBHOM TEIJIOTHI TUIaBIEHUS JIbaa"
Vpok-uccnenosanue "CpaBHEHHE POLIECCOB
TUTABJICHUS] KPUCTAIUTMYECKHUX Tell U




pa3MArdeHus Mpyu HarpeBaHUuu aMop(HBIX

"

TCI

[TapooOpazoBaHue U KOHICHCALIUS.

22
Ucnapenue
Kunenue. Y nenpHas Temiora

3 napooOpa3zoBaHus. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT aTMOC(HepHOTo
JIaBJICHUS

24 Pemenwue 3amau o teme "TlapooOpa3oBanue u
Kunenue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHMOCTH TEMIIEpaTypbl KUIIEHUS OT 1
maBieHUS"

26 HacpImeHHbIif 1 HEHACHIIICHHBIN map.
BrnaxnocTs Bo3ayxa
BiraxxHOCTB BO311yXa U €€ U3MEPEHHUE.

27 JlabopaTtopHast pabora "Onpeznenenne 0.5
OTHOCHUTEIILHOM BIAKHOCTH BO3ayXa"

28 Pemenne 3amau nmo teme "BiaxkHOCT"
Pemenue 3ana4 v ananus cutyamuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCIIAPEHUS U
KOHJICHCAIIHU

30 DHeprus TOTMBa. Y IeJbHas TEIIoTa
CropaHus

31 [IpuHIMIBEI PaOOTHI TETIOBBIX IBUTATENICH

B [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CropaHus

33 KIIJI TenmoBoro aBuraress




Pemenwne 3agau o Teme "KIIJ] TemmoBoro

34 "
JIBUTATEJIS

35 Ypok-koHpepenius "TermioBbie ABUTATENN U
3alMTa OKpy»Xaromieu cpeabl”

36 TenioBble OTEPHU B TEIIOCETSX

37 3aKOH COXpaHEeHHMsI U MIPEBPALICHHS SHEPTUU B
MEXaHMYECKUX U TEIUIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

38 "TeruioBblie siBJIeHUS. MI3MeHeHne arperaTHbIX
COCTOSIHHM BelrecTna"
KonTtponsHast padora o Teme "TemmoBbie

39 ABJIeHUs. VI3MeHeHne arperaTHbIX COCTOSHUN
BeniecTa"

40 DnekTpusanus Tei. [[Ba poaa 3apsioB
Ypok-uccnenoanue "MccnenoBanue

41 CHoCco0O0B pa3INYHbIX BEIIECTB
Ha’3JIeKTPU30BbIBATHCA"

42 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
DnekTpuueckoe nose. HanpsxEéHHOCTh

43 anekTpudeckoro noss. [Tpunnun
CYTIEPIO3UINH IEKTPUUECKUX TOTEH

44 Hocurenu snekTpuyueckux 3apsiioB.
DneMeHTapHbIi 3apsaa. CTpoeHue aroma

45 3aK0H COXpaHEHUs AMEKTPUIECKOTO 3apsiaa

46 [IpoBOgHMKY, TUITEKTPUKH U

MOJTYTIPOBOIHUKH




Ypok-koHbepeHIus "IaeKTpu3anms B

47 . " 1
MOBCETHEBHOM KU3HU

43 Pemienue 3amad no teme "3akoH COXpaHEHUs 1
3JIEKTpUYECKOro 3apsaa”

49 OnekTpuueckuil Tok. lctTouHuku 1
ANEKTPUUYECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JIEMCTBUSI SJIEKTPUUYECKOTO TOJIS Ha 1
MIPOBOJIHUKH M TUDJIEKTPUKH"

51 DIIEKTPUUYECKUI TOK B METaJLJIaX 1

52 DIIEKTPUUECKHUI TOK B )KHJIKOCTSIX U ra3ax 1

53 DJIeKTpUYecKas 1enb 1

54 Cwuiia Toka. AMriepmeTp 1

55 DIIEKTpUUYECKOE HarpshkeHue. BonbTmeTp 1

56 JlaGopaTtopnast pabota "COOpKa 1 UCTIBITAHUE |
AIIEKTPUYECKON LIEMU MOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTH CHJIBI TOKA OT HAMPSKCHMUS. |
3akon Oma aJig y4acTka 1enu
JlaboparopHnas pabota "Hccrnenoanue

53 3aBUCHMOCTH CUJIbI TOKA, TPOTEKAIOLIETO |
yepe3 pe3ucTop, OT HANPSKEHUs Ha
pe3uCTOpe U COMPOTUBIIEHUS pe3nucTopa”

59 DIIEKTPUUECKOE COMPOTUBIICHUE. Y ENbHOE |
CONPOTHUBIICHUE

60 JlabopaTtopHas pabota "Onpezaenenne 1
yII€IBbHOTO CONPOTUBIEHUS TPOBOJHUKA"

61 Pemienue 3amgau o reme "DiekTpruecKoe ]

COIPOTHBIIEHHUE. Y IEIbHOE CONIPOTUBIIEHUE"




62

63

Penrenue 3amaud mo teme "3akod Oma"

IlocnenoBarenbpHOE U napaujiCJIibHOC
COCINMHCHUA IIPOBOIHHUKOB

64

JlaGoparopnas pabota "IIpoBepka npasuia
CJIO’KEHHUsI HANIPSKEHUN ITpU
MOCJIEIOBATEIILHOM COCTUHEHNUH JIBYX
pe3ucTopoB”

65

66

67

Pemenue 3amau no teme "IlocienoBareabHoe
U TIapajuieIbHOE COETUHEHUS IPOBOIHUKOB"

JlaboparopHas paboTta "IIpoBepka npaBuna
JUTSL CUJIBI TOKA MPU NapasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

Pemenue 3a1ay Ha npumeHeHue 3akoHa OMa
JUTSL pa3JIMYHOTO COSIMHEHUSI IPOBOTHUKOB

68

69

70

71

O/1C u BHyTpEeHHEE CONPOTUBIICHNUE
MCTOYHHKA TOKA. 3aKk0oH OMa /15 TOJTHOU
nenu

Pemenne 3amgau no reme "OJ[C, BHyTpeHHEe
COTMPOTHBIIEHNE UCTOYHHKA TOKA. 3akoH OMa
JUIS TIOJIHOH mernn”

JlaGopatophas pabota "Onpeanenenue 3/C u
BHYTPEHHETO CONPOTUBIICHUS UICTOYHHKA
ToKa"

[TpaBuna Kupxroga

72

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"




73

74

VYpoxk-uccinenosanue "M3yuenue BoJIbT-
aMITEPHBIX XapaKTEPUCTUK HETUHEHHBIX
3JIEMEHTOB"

Pa6oTa OJICKTPHUYICCKOI'0 TOKA. MOHIHOCTB
OJICKTPHUYCCKOI'0 TOKa

75

JlaboparopHnas pabota "Onpenenenue paboThI
Y MOIIIHOCTH 3JEKTPUYECKOTO ToKa"

76

77

78

3akon [[xoyns-Jlenna. ITorpeburenu
BIIEKTPUYECKOro Toka. KopoTkoe 3amMbpIkaHue

Ypok-koHpepenius "OO0bsiICHEHUE U TPUHITUT
JEHCTBUS TOMAIIHUX
3JIEKTpOHArpeBaTeNIbHbIX MPHOOPOB"

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DneKTpuuecKue 3apsabl. 3apsKEHHBIE Tella U
UX B3auMoaeucTBus. I10CTOSHHBIH
3JIEKTPUYECKUN TOK"

79

KonTponbHas padbora no teme
"DnekTpuueckue 3apsaabl. 3apsHKEHHBIE Tella U
ux B3aumoaeucTBus. IlocTosSHHBIN
3JIEKTPUYECKUN TOK"

80

81

82

ITocTosiHHBIE MAarHUTLI. MarHuTHOE MOJIE
3eMiId U €ro 3HadeHue U KU3HU Ha 3eMIIe

Ypok-uccnenosanue "M3yueHrne MarHUTHOTO
M0JIs1 TOCTOSTHHBIX MarHUTOB MPH UX
o0beIMHEHNH U pa3nieneHny. Busyanuzanus
TIOJIS1 TOCTOSIHHBIX MarHUTOB"

OmneiT OpcTena. MaruuTtHoe nosie
IIEKTPUYECKOTO TOKA




OnbiT AMniepa. MarHuTHOE 10JI€ KaTYIIKHU C

83 ToKOM. [IpMeHeHNEe ANeKTPOMaruuToB B
TEXHUKE

84 Cuna AMriiepa u onpejeneHue e
HaIpaBJICHUS

25 Pemenue 3anau no teme "Cuna Amnepa u
omnpejeneHue e¢ HanpaBiIeHUs"
ONEeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.

86 Hcnonp3oBanue aneKkTpoaBUraTesieid B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE

g7 JlaboparopHas pabota "M3yuenue aerictBus
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM"

28 Ypoxk-koudepennus "[IpakTuueckoe
MIPUMEHEHHUE 3JIEKTpOABUraTeiein"

29 JlaboparopHas padota "KoHCTpyrpoBaHue U
n3ydeHue paboThl dIEKTpoABUTATENA"

90 JlaGopatopHas pabota "NU3mepenue KII1/]
3JIEKTPOJIBUTaTEIbHON yCTaHOBKU"

01 Omnprtel @apazest. 3aKOH JIEKTPOMArHUTHON
nHaykuuu. [pasuno Jlenna
Ypoxk-uccnenosanue "Mccnenopanue

92 W3MEHEHUH 3HAYEHUs U HAIIPaBIICHUS
WHIYKIIMOHHOTO TOKA"

Pemenne 3agau no teme "3akoH

93 AIIEKTPOMArHUTHON MHAYKIMU. [IpaBuiio
Jlenma"

94 OnextporeHeparop. CriocoObl Moay4eHUs

SJICKTPOIHCPTHUN




Ypok-koHpepeHus "DAEKTPOCTAHITUN Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTHUU.

95 1
[Ipo6semsbl sxosioruu. TOMIUBHBIE 3JIEMEHTHI
U 3IIeKTpoMoomn"

96 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe |
"DeKTPOMarHUTHbBIC SIBJICHUS"

97 KontponsHast pabora "DneKTpoMarHuTHbIE 1
sBeHUS"

08 Pa6ota c rexkctamu 1o Teme "TernoBsie 1
siBICHUS"
PaGora ¢ TekcTamu o Teme "DIeKTpUUECKUe

99 3apsiibl. 3apsSKEHHBIE Tella U UX 1
B3auMojieiicTBue"

100 Pa6ota c Texcramu 1o Teme "IlocTossHHBIN 1
SJIEKTPUYECKUM TOK"

101 Pabota c Texkctamu 1o Teme "MarauTHbIe |
sBACHUS"

102 PaGora ¢ TekcTamu mo Teme 1
"DneKTpoMarHuTHas MHIyKus"

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 22.5




9 KUIIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

Mexannueckoe aBuxkenue. MarepuanbHas
Touka. CrlocoOBI OMUCAHHS MEXAaHUYECKOTO
JBUKCHUS

Cucrema orcuera. OTHOCUTEIILHOCTD
MCEXAaHNYCCKOI'O IBUKCHUA

BGKTOpHHe BCIIMYHHBI, OIICPAalHU C
BCKTOpaMH, IIPOCKIUHN BEKTOPOB

Paanyc-BekTop MarepuanibHOM TOYKH,
[IEpEMEILEHUE Ha IIJIOCKOCTH

PaBHOMEpPHOE IPAMOIIMHEWNHOE JBUKEHNE

Pemenue 3anau no teme "PaBHOMEpHOE
IPSIMOJIMHENHOE ABMKEHNE"

HepaBHOMepHOE NpsAMOIMHENHOE
nBuxkeHue. CpeaHsisi © MTHOBEHHas
CKOpOCTH TeJIa ITPU HEPABHOMEPHOM
JBHKEHUN

JlaGopaTtopHast pabota "Onpeznenenue

CpeHel CKOPOCTH CKOJIbKEHUs OpycKa Win

JOBHUXXCHUSA mapHKa 110 HaKJ'IOHHOI\/’I
IJIOCKOCTH"

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE
JIBIOKEHUE. Y CKOpEHUE




10

11

12

CKOpOCTh PaBHOYCKOPEHHOTO
npSAMOJIMHEHHOTO NBHXKeHus. [ paduk
CKOpOCTHU

Pemenue 3amaud no reme "CkopocTh
PaBHOYCKOPEHHOTO MPSAMOJUHEHHOTO
nBmxeHus"

[Tepemenienue npu paBHOYCKOPEHHOM
MPSAMOJIMHETHOM JBUKCHUU

13

14

15

16

17

JlabopaTtopHast pabota "Ornpezenenne
YCKOpEHUS Tella IPU PAaBHOYCKOPEHHOM
IBIDKEHUHU 10 HAKJIOHHOM IUIOCKOCTH"

Pemenne 3amau o reme "llepemenienue
IIPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
IBKeHun"

JlaGopatopHas pabota "HccnenoBanue
3aBUCUMOCTH IIyTH OT BPEMEHHU ITPU
PaBHOYCKOPEHHOM JIBM)KEHHH 0e3
HavaJpHOM ckopoctu"

I'paduueckas UHTEpIIpeTaLMsl YCKOPEHHUS,
CKOPOCTH, IPOUJIEHHOTO ITyTH U
NepeMELIEHMS U1 TPSIMOJIMHEHHOTO
JIBUKECHUS

Pemenue 3anau no teme "I'papuyeckas
MHTEPIIPETALNS YCKOPEHUSI, CKOPOCTH,
IIPONJEHHOIO ITyTU U MEPEMEIIECHUS IS
MPSIMOJIMHEMHOTO JIBH>KEHHS"

18

VYckopenue cBo0o1HOTO TafeHus. OMbIThI
lanunes




Pemenue 3amad no teme "Yckopenue

19
cBOOOAHOTO TafACHUS"

20 JIBm>keHue Tesa, OpOIIeHHOTO MO/ YIJIOM K
TOPU30HTY

)1 Pemenue 3agau mo teme "JIBukeHue tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"
JlaGopaTtophast pabdota "HcciaenoBanue

22 JBUKCHHS TeJla, OPOIIICHHOTO TIOJT YIJIOM K
TOpU30HTY"
Pemenue 3amau mo reme "JIBukeHue o

23 JEHCTBUEM YCKOPEHUS CBOOOTHOTO
naneHusa"

24 JIBH>KEHHE 110 OKPYKHOCTH

)5 JluneitHast u yrioBas CKOPOCTb, IEPUO U
4acToTa

26 CKOpOCTb U YCKOPEHHUE MPU ABUKEHUU 110
OKPY>KHOCTH

7 Pemenne 3agau mo treme " J[BrmkeHue mo
OKpYy>kKHOCTH"
Ypok-koHpepenus "PacrioznaBanue u

28 npUOIMKEHHOE ONMCAHKUE Pa3IMUHbIX BUIOB
MEXaHHYECKOTO JIBUKCHUS"
[ToaroroBka Kk KOHTPOIBHOM paboTe MO TeMe

29 "MexaHU4YecKoe TBUKEHHUE U CITIOCOOBI €r0
onucanus"
KonTponbhas pabota no teme

30 "MexaHU4eCKOe JIBUKEHUE U CIIOCOOBI €ro

onucauus"




31 ITepBriii 3akoH HproTOHA. BEekTOp Cuiibl

0 Bropoii 3akon HeroTona.
PaBHopelicTByOIIAsA cHila

3 Tpertunit 3akon Hetotona. Cynepno3unus
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pewmenue 3anau no teme "Cuna ynpyrocru"
JlaboparopHnas pabota "Hccrnenoanue

36 3aBUCHUMOCTH CHJIBI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTENICHU
neGopManuy IpyKUHb"

37 Cuna tpenus. Koadpduument tpenus

18 JlabopaTtopHast pabora "Ornpeznenenue
KOd(pUITMEHTA TPSHUS CKOJbKCHHS "
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCHUMOCTH CHUJIbI TPEHUSI CKOJIbKEHUSI OT
CHJIbI HOPMAJIBHOTO J1aBJICHUS "

40 JIBr>KeHME TeI 110 OKPYKHOCTH 0]
JIECTBUEM HECKOJIBKUX CHII

41 3axoH bepHymu u noxbEMHas cuiia Kpblia
VYpok-koHpepenuus "CoBpeMeHHbIE
JeTaTeabHbIE alnaparkl, Cy1a Ha

42 TOJIBOAHBIX KPBUIbSX, aHTUKPBIIO Ha
CKOPOCTHBIX aBTOMOOUIISIX. [IBUkeHue
1oe3/1a Ha MarHUTHOM MOyIIKe"

43 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO

TATOTCHUA




I[BI/I}KCHI/IG TEJI BOKPYT I'paBUTAlUOHHOI'O

44
ueHTpa. IlepBas kocMudeckas CKOpoOCTb

45 HeBecoMocTh u neperpysku

46 PaBHOBecue maTepuaJIbHONW TOYKHU.
AOGCOIIOTHO TBEPOE TEIIO

47 MowmenT cuibl. [IpaBuino MOMeHTOB

43 VYpok-uccnenosanue "OrnpeaesieHne HEHTpa
TSKECTH pa3IN4HbIX Ten"
HNmnynsc Tena. FisMeHeHne uMItyIbea.

49 HNmMnynec cunsl. YIpyroe u Heynpyroe
B3aWMO/ICICTBUE

50 3aKOHbBI U3MEHEHUS U COXPAHEHUS
UMITyJIbCa

51 PeaktuBHOE NBHXKEHUE

5 Pemenue 3aga4 no teme "3akoH COXpaHEHUS
umnyisca. PeaktuBHoe nBuxeHue"

53 Mexannueckas paboTa U MOIIIHOCTb

54 PaGora cuinbl TsKECTH, CHITBI YIPYTOCTH U
CHWJIBI TPEHUS
JlaGopatopHas pabota "OnpezneneHue

55 paboThI CUIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTaTbHON
oBepXHOCTH"

56 CBs13b 5HEPTUM U pabOTHI
JlaGopaTtopHas pabota "Onpenenenne

57 paboThI CUJIBI YIIPYTOCTH MPH MOABEME

rpy3a C HCIOJIb30BAaHUEM HEITOIBIKHOTO H
[MOABWYKHOTO OJIOKOB"




58

59

HOTeHHI/IaHBHaﬂ OHEpPIus

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUuu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIrUn

Penrtenue 3amau mo teMe "3aKOHEI
W3MEHEHUS U COXpaHEHHUs MEXaHUYECKON
sHepruun"

[TonroroBka Kk KOHTPOJIBHOU paboOTeE MO TeMe

"B3anMonelCcTBHE TEI. 3aKOHBI
coxpaHeHus"

63

KonTtponpHast pabora o Teme
"B3aumopeiicTBue Te. 3aKOHbI
coxpaHeHus"

64

65

66

67

Konebarensnoe nmxenne. OCHOBHBIE
XapaKTepUCTUKHU KoJieOaHUil: epuo/,
4acTOTa, aMIUTATY/1a

MareMaTU4eCcKUi U IPYKUHHBIN MassTHUKH.

JlaboparopHnas pabota "Hccrnenoanue
3aBUCHMOCTH TIEpHOJia KoJIebaHuii rpy3a Ha
HUTH OT JJIWHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH NepHoja KoneOaHun
IIPY’KNHHOT'O MasATHUKA OT Macchl Irpy3a”

FapMOHI/ILICCKI/IC KoJIeOaHMs

0.5

68

JlabopaTtopHast pabota "M3mepenne
YCKOPEHHSI CBOOOTHOTO TajeHus"




3aryxaromye Kojaebanus. BeiHyK1eHHbIE

69
Kosiebanus. Pezonanc

70 [IpeBparienue sHepruu Npu KoiedaTeIbHOM
JBUKCHUHI
VYpok-uccnenosanue "[Ipoepka

71 HE3aBHCHUMOCTH IePHOJia KOJIeOaHmii rpy3a,
MO/IBEIICHHOTO K JICHTE, OT Macchl rpy3a"

7 MexaHu4ecKkue BOJIHBI: MPOJOIbHbIE U
HOTIepEYHbBIE

73 CBolicTBa MEXaHUYECKUX BOJH. [{nnHa
BOJIHBI 1 CKOPOCTh €€ pacpOoCTpaHeHUs
VYpok-uccnenosanue "HabnroneHue

74 uHTEepPEepeHINN U TU(PAKIUK BOJTH Ha
MOBEPXHOCTU BOJIbI"

75 Ypok-koH(pepenmus "MexaHn4eCKrue BOJTHBI
B TBEpI0M Tene. CelicMuieckre BOTHBI"

76 3Byk. PacnipocTpaneHue u oTpaxeHue 3ByKa

77 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC.
VYpok-uccnenoBanue "Habmonenue u

73 00BsICHEHUE aKyCTUYECKOTO pe3oHaHca'";
"JKcrepUMEeHTAIbHOE OIpe/IesIeHIE IPaHHIL
YaCTOTHI CIBIIIIUMBIX 3BYKOBBIX KoseOaHMit"
Wndpa3Byk u yiabTpazByk. Kondepenmus

79 "Hcnons30BaHNE yIbTPa3ByKa B

COBPEMEHHBIX TEXHOJIOTUSIX"




:‘)J'IeKTpOMaFHI/ITHOC oJIE U

80 AJIEKTPOMArHUTHEIE BOJIHBI. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJH
Ypok-koudepenmus "[lkana

81 3JIEKTPOMArHUTHBIX BOJIH. Mcnonbs3oBanue
3JIEKTPOMArHUTHBIX BOJIH Ui COTOBOM
cBsa3u. Paguonoxanus. Kocmuueckas cBsspb "

2 Pemenue 3aa4 Ha onpeziesieHUe YaCcTOTHI U
JUTMHBI 3JIEKTPOMArHUTHOMN BOJTHBI

23 DneKTpOMarHuTHast IPUPO/ia CBETA.
CxopocTh cBeTa

84 BonnoBble cBolicTBa cBeTa: HHTEpdepeHIHs
U udpakaus

85 JlyyeBast MoJieNb CBETa U T€OMETpUYECKAs
onrtuka. Mlcrounuku cBera

26 [IpssMonuHENHOE pacIpOCTPAaHEHHE CBETA.
3armenus Connia u JIyHsl

87 3akoH oTpaxeHus cera. [nockoe 3epkaio

28 [TocTpoenue nuzobpaxeHui,
c(OPMHPOBAHHBIX 3€PKATIOM

29 [Ipenomnenne cBera. 3aKoH NPEIOMIICHUS
cgeta. [lonHoe oTpakeHue ceTa.
JlaGopatopHas pabota "HccnenoBanue

90 3aBUCHUMOCTH yTJja NpeoOMJICHUS OT yria
MaJIeHUs1 CBETOBOI'O Jyya Ha TPaHUIIe
«BO3IYX-CTEKIJIO»"

01 VYpok-uccnenosanue "AHanusz u

00BsICHEHHE ONTHYECKOTO MUpaxa"




92

93

Ypok-koupepenmus "Mcnonp3oBanue
MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

JIvH3a, X0 Tydeil B IuH3E

94

95

96

Dopmyiia TOHKOU JIMH3BI

JlaGopaTtopHast pabota "Onpezaenenue
(OKYCHOTO paCCTOSTHUS U ONITUYECKOM CHIIBI
cobuparoniei TuH3b1"

[Toryuenue n300pakeHUii ¢ TOMOIIbIO
coOMparoIel U pacCEUBAIOIICH JTUH3

97

Ypok-koHpepennus "[IpuHmmn neicTBus
ONTUYECKUX NMPUOOPOB (MUKPOCKOIIL,
Teseckor, ¢poroarnmapar)"

98

99

100

['ma3 kak onTuyeckas cucremMa.
bau3opykocTh U JaIbHO30PKOCTh

Paznoxenue 6enoro cBera B ciekTp. OMBITHI
HeroTona. CnoxeHue cneKkTpagbHbIX
1BeToB. Jlucnepcus cBera. Y poK-MpakTUKyM
"HaOmroaenue u 00bICHEHUE OIBITOB I10
pa3IoXKEeHUIO OETOTo CBEeTa B CIIEKTP.
[Tomyuenue 6emoro 1BeTa MPH CIOKEHUN
1BETOB"

OmnsiThl Pesepdopaa u muianerapHas MoJiesb
aToma

101

102

[Toctynatel bopa. Monens atoma bopa.
Hcnyckanue 1 NOTJIOUIEHHE CBETa aTOMOM.

KBanTsl. JInHelyaTbie crieKTpEI




Ypok-nipaktukym "HabiroieHue CIuTonHbIX

103 U JINHENYaThIX CIIEKTPOB U3JIY4YECHHUS U
UCITyCKaHus"

104 PannoaktuBHOCTh. Anb(a-, 6eTa- U ramMmma-
U3Iy4eHUs

105 Crpoenue atoMHoro siapa. Hykinonnas
MO/JI€Ib ATOMHOTO sJIpa

106 PanuoaxTuBHbIE IpeBpatieHus. M30Tomnbl

107 [lepuon nonypacnana
Ypoxk-koudepenuus "/leiictBue

108 PaAMOAKTUBHBIX U3JIyYEHUHN Ha JKHUBbIE
OpraHu3Mbl. 3alUTa OT PaJOaKTUBHOIO
u3nyyeHus"

109 SnepHble peakuy. 3aKOHbI COXPaHEHUS
3apsI0BOr0 U MAaCCOBOI'O YHMCET
OHeprus CBA3U aTOMHBIX siiep. CBsA3b MaCCHI

110 U sHepruu. Pemenue 3aaad mo reme
"SI nepHble peakuuu. DHEPrus CBA3U"

11 Peakuuu cunTe3a u neneHus saep.
Hcrtounuku sHeprun ConHLa U 3BE37
Vpok-koHpepenmus "AnepHas sHepreTuka.

112 DKOJIOTHYECKHUE TTPOOIEMBI SIEPHON
SHEpreTuKu"

[TonroroBka Kk KOHTPOJIBHON paboOTe MO TeMe

113 "Konebanus 1 BosnHbl. CBETOBBIE U
KBAaHTOBBIE SIBJICHUS "

114 KonTtponbHas padora no teme "Konebanus

U BOJIHBL. CBETOBBIE Y KBAHTOBEIE ABICHUAA"




115

HroroBast koHTpoIbHAs paboTa

116

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

116

23,5




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

o ®usuka. 7 knacc. bazoBeiit ypoBeHb. Yueonuk. M. M. [lepoimkun, A. U.
NBanoB, Mockaa, [Ipocsemenue, 2023.

o ®wusuka. 7 kmacc. Yueonnk. A.B. Ilepsimkun, Mocksa, [poda, 2018.

o ®wusmuka. 8 kmacc. Yueonuk. A.B. [lepeimkuna, Mocksa, Jpoda, 2018

e ®usuka. 9 knacc. Yueonuk. A.B. Ilepoimkun, E.M. I'yTHuk, Mockga,
Hpoda, 2019

o ®usuka. 9 knacc. Yueouuk V.M. Ilepoimikun, A.W. VBanos, E.M.

['yrauk, Mocksa, [Ipocsemenne, 2023.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

®usuka. 8 kiacc. Yuebnuk (aBrop A. B. Ilepbiukun).

®usuka. Pabouas terpaap. 8 kiacc (aBtop T. A. XanHaHOBa).

®usuka. Pabouas terpaasp. 8 kiacc (aBTopel: B. A. Kacesinos, B. @. /Imutpuena).

Ousuka. Terpans mist 1aboparopHsix padoT. 8 kiace (aBropel: H. B. ®unonosuy, A. T
Bockansin).

®dusnka. Metonuueckoe nocodue. 8 kinacc (aprop H. B. ®unonosuy).

®usuka. Tectsl. 8 kinace (aBrop H. U. Cnennera).

®usnka. CamMocTosSTENbHBIE U KOHTPOJIbHBIE PaboThI. 8 Kiacc (aBTopsl: A. E. Mapos, E. A.
Mapomn).

Ousnka. Jnnaktnaeckue matepuansl. 8 kiacce (aBropsl: A. E. Mapown, E. A. Mapon).

®usnka. Jlmarnoctudyeckue padbotsl. 8 kiacc (aBTopel: B. B. [llaxmarosa, O. P. [lledep).



®usuka. COopHHUK BONPOCOB U 3anad. 8 kinacc (aBTopsl: A. E. Mapon, E. A. Mapos, C. B.
[Tozotickmi).

®dusuka. 9 kinacc. Yueonuk (aBropsl: A. B. [leppimikun, E. M. I'yTHUHK).

®usuka. Pabouas terpaap. 9 kinace (aBropel: E. M. I'ytauk, U. I'. Bnacoga).

®usuka. Pabouas terpaap. 9 kiace (aBtopel: B. A. KacesHoB, B. @. /IMutpuesa).
®usuka. Terpanp 1ist 1abopatopHbIx padoT. 9 kiace (aBTopel: H. B. @unonosuy, A. T
Bockansn).

®usuka. Metonuueckoe ocodue. 9 kmacc(asropsl: E.M. I'ytauk, O. A. YUepHukoBa).
®usuka. Tectol. 9 knacce (aBrop H. U. CnenHea).

®usuka. Jlmnaktuyeckue matepuansl. 9 kirace (aBropsl: A. E. Mapown, E. A. Mapon).
®uszuka. COopHUK BOIPOocoB U 3a1a4. 9 knace (aBTopsl: A. E. Mapow, E. A. Mapos, C. B.
[Tozotickmi).

DOnekTpoHHbIe (POPMBI y4EOHUKOB.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

but6mmoreka IIOK https://m.edsoo.ru/7t416194

bu6mmoreka [IOK https://m.edsoo.ru/7f4181ce

bu6mmoreka IIOK https://m.edsoo.ru/7t41a4a6

Poccuiickas anexktponHas mikoina https://resh.edu.ru/subject/28/

Komneknus LIOP http://school-collection.edu.ru

Komneknus «EcTecTBeHHOHAYUHBIE SKCIIEPUMEHTHI: (pu3nka http://experiment.edu.ru

Mup ¢uzuku: puzndeckuit sxkcnepuMenT http://demo.home.nov.ru

Cepgep kadenps oomeit pusuku gusdpaka MI'Y: puzndeckuii IpakTUKyM U JEMOHCTpALUN

http://genphys.phys.msu.ru

dusuka B auumarmax http://physics.nad.ru

WuTepuer ypoku http://www.interneturok.ru/distancionno

®du3nka B OTKPHITOM KoJuiemke  http:// www.physics.ru



I"azera «®usukay NU3narensckoro noma «llepBoe centsiOps» http://fiz.1septe

mber.ru

Komnexnust «EcTecTBeHHO-HAYYHBIE SKCIIEPUMEHTB»: (pu3nKa http://experiment.edu.ru

BupTtyanbHblii MeTOqUYECKHI KaOMHET yuuTels GU3UKU U aCTPOHOMUU

http://www.gomulina.orc.ru

3anmaun o ¢usnke ¢ pemeHussMu http://fizzzika.narod.ru

3anumarenbHas (PU3MKa B BOIIPOCAX M OTBETaX: CalT 3aciykeHHoro yuurtess PO B. Enbkuna

http://elkin52.narod.

3aouHas pu3uko-rexHudeckas mkona npu MOTU http://www.school.mipt.ru

Kabuner ¢pusuku Cankr-IleTepOyprekoii akageMun NOCTAUITIOMHOTO TIEIarOrnYeCKOro

obpazoBanus http://www.edu.delfa.net

Kadenpa u naboparopus ¢puzuxku MUOO http://fizkaf.narod.ru

KBant: HayuHO-OnynsipHBIN (U3MKOMaTeMaTHUECKHid KypHai http://kvant.mccme.ru
WNHdopMannoHHbIE TEXHOJIOTHH B MpenoaaBanun ¢pusuku: cait W. S. Gumunmosoit

http://ifilip.narod.ru

Knaccnas gusuka: caifit yunrens ¢pusuxu E. A. bangunoii http://class-fizika.narod.ru

Get[IClass — ¢u3uKa B ONbITaX U SKCIIEPUMEHTAX: OecIIaTHbIE 00yYarole ypoku mo Gpusuke u

MmareMatuke https://www.getaclass.ru/course/fizikav-opytah-i-eksperimentah

PELIY EI'D: o6pa3oBarenbHbli HOpTAJ I MOATOTOBKU K 3k3ameHaMm ['yiuna https://phys-

ege.sdamgia.ru

BcecuOupckas oTKpbITast OMMIIMAJA HIIKOJIBHUKOB https://sesc.nsu.ru/vsesib /

Kpatkuit cnpaBounuk no ¢usuke http://www. physics.vir.ru

Mup usuku: pusnueckuii skcriepuMenT http://demo.home.nov.ru

Ob6pa3oBarenbHblii cepep «Ontuka» http://optics.ifmo.ru

OO0yuaroriue TpeXypoBHEBBIE TecThl IO ¢usnke: caiit B. . Perensmana http://www. physics-
regelman.com

Ownnaitn-ipeoOpazoBatesb eAMHUI] H3MepeHus http:// www.decoder.ru

PernonanbHbIi LIEHTP OTKPBITOrO (hruznyeckoro oopazoBanus puznueckoro paxkynabrera CII6IY
http://www. phys.spb.ru

Ceepx3anaua http://sverh-zadacha.ucoz.ru

Cepsep kadeapsr oomieit puzuku pusdaxa MI'Y: usnpakTukym u 1eMOHCTpaIuU
http://genphys. phys.msu.ru

dusuka B anuManuax http://physics.nad.ru

®usuka B UnTepuere: xypHan «Jlaitmkect» http://fim.samara.ws




®dusnka BOKpyr Hac http://physics03.narod.ru

®uszuka g yaureneit: caiit B. H. Eroposoii http://fisika.home. ov.ru

OusmKa.py: CaT A ydamuxcs U npenogasareneit pusuku http://www.fizika.ru

®dusuka CTyIeHTaM U MKoJIbHUKaM: caiiT A. H. Bapruna http://www.physica.ru

®u3MKOMII: B TOMOIIb HaYnHarImeMy ¢hu3uky http://physicomp.lipetsk.ru

DIeKTpoAMHAMUKA: YUeHUE ¢ yBiieueHueM http://physics.Sballov.ru

DNEMEHTHI: TIOMYJISIPHBINA CalT 0 (yHIaMEeHTAIBHON Hayke http://www.elementy.ru

Opynut: buorpaduu yueHsIX B u3o0perateneii http://erudit.nm.ru
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