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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpamMMbl, MPECTaBICHHBIX
B ®I'OC 00O, a Takxe ¢ yu€TtoMm QenepaibHOl padoueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenogaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIHXCS K Oojee TIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (POPMHUPOBAHWE ECTECTBEHHO-HAYYHOU
IrpaMOTHOCTH oOOywatoniuxcsa. B mporpammMe 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOyudeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXCs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIIM YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX
IPEIMETOB, IOCKOJbKY (PU3NYECKHE 3aKOHBI JIEXaT B OCHOBE IIPOILIECCOB U
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouosiorued, actpoHomMuend u GU3NYECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUpA,
MpPEeNIOCTaBsieT HamOoJiee SICHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOJa
MO3HAHUSA, TO €CTh CII0C00Aa MOTYYEHUs TOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yyenune ¢u3ukum Ha YIIyOJIEHHOM YpOBHE TMPEAIOJiaracT yBEpPEHHOE
BJIJICHUE CIEAYIOIUMH KOMITETEHTHOCTSIMH, XapaKTepU3yIOIMINMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUsI BHIBOJIOB.

[lenn wusyueHuss PU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHBIE  00II€00pa3oBaTEIbHBIC TMPOTPAMMBI, YTBEPXKIAEHHOW pelieHueM



Komnernn Munucrepcrsa npoceienust Poccuiickoii @enepanuu (IpoToKos oT 3
nexadps 2019 r. Ne I[1K-4BH).

[enu nzyuyenust pu3nku Ha yriryOIEHHOM ypOBHE:

pa3BUTHE HMHTEpECa U CTPEeMJICHUs OOyYaroluxcsi K HaAyYHOMY H3YYEHUIO
IPUPOBI, PA3BUTHE WX UHTEIUIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMHpoBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa M3yueHHUsS OCHOB
CTPOEHHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHupoBaHUEe YMEHUW NPUMEHATHh (U3NYECKUE 3HAHUS U Hay4yHBIC
JI0Ka3aTeNbCTBA I OOBACHEHUST OKPY KAIOIINX SBJICHMUIA;

dbopMupoBaHHE TPEACTABICHUA O POJIM (PU3UKK AN Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oynymiei
npodeCCUOHAIBHOW  JAESTETbHOCTH, CBSA3aHHOM C (U3MKOHM, TMOATrOTOBKA K
nanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUN;

dbopMupoBaHHEe TOTOBHOCTH K JaJbHEUIIEMYy H3yuyeHUI0 (U3UKH Ha
yrayOn€HHOM YpOBHE B paMKax COOTBETCTBYIONIMX Mpoduiield oOydeHHs Ha
YPOBHE CpeaHEro 00IIero 0opa3oBaHus.

JlocTxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

npuoOpeTeHne 3HaAHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXAHUYECKHUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;

pruoOpeTeHNE YMEHHUM aHAIM3UPOBATh U OOBSICHATH (PM3UUECKHUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOOB PEIICHUS PACUETHBIX M KAUECTBEHHBIX 3a/1a4, TPEOYIOIIIX
CO37aHUsl W UCIIOJIb30BAaHUSL (PU3MYECKUX MOJENeH, BKIIOYAs TBOPYECKHE W
MIPaKTUKO-OPUEHTUPOBAHHBIE 337a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHW: HAOMIOMATh SIBICHUS M U3MEPATH
(bu3MYeCcKue BEIMYMHBI, BBIIBUTATh THIIOTE3bl U TpPEjIarath SKCIIEPUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M TIPOBOJUTH OMBITHI, SKCTICPUMEHTAILHBIC
WCCJIEIOBAHUSI, AHATTM3UPOBATD MOTYYECHHBIC IAHHBIE U JIeTIaTh BBIBOJIBI;

OCBOCHHME NPUEMOB paboThl ¢ WHboOpMaIeil (U3HUIECKOT0 COMep KaHMUS,
BKJIFOYAsi MH(POPMAITHIO O COBPEMEHHBIX JTOCTHKCHUAX (DU3UKU, MHTCPIIPETAIUS U
KPUTHYECKOE OlleHWBaHWE NHPOPMAITNH;

3HaKOMCTBO CO cpepaMu Mpo(ecCHOHATBHON AESITeTbHOCTH, CBA3aHHBIMU C
GbU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSIX
(bu3MYEeCKO HAYKH.

Ha wusyuenue ¢Qusuku (yrinyOn€HHbIH ypOBEHb) Ha YpPOBHE OCHOBHOIO
obmiero obpazoanus otrBoauTcs 340 yvacoB: B 7 kinacce — 102 gaca (3 ydaca B
Heneno), B 8 kiacce — 102 yaca (3 yaca B HEZENIO)



COJEPXAHUE OBYUYEHUA
7 KUIIACC

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

dusnka — Hayka O npupoje. SBiIeHUS TPUPOJIbI (PJIEMEHTHI COJIEPHKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, DIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BenWyuHbl. PasmepHocTh. Enunuibl (U3HMUECKUX BEIWYUH.
N3mepenne Quanyueckux BeIUYMH. OTaloHbl. Pusudeckue npudopsl. lleHa
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpyaa npu padoTe ¢
7abopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHul. llepeBon
BHECUCTEMHBIX €AUHUI B enuHUIBI CU.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOJY.
EcTecTBeHHO-HAY4YHBIM METOJI TMO3HAHUS: HAOJIOJEHHE, TMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NIeCKUX SBJICHUN ¢ TOMOILBIO MOJIEIEH.

Jemoncmpayuu.

MexaHnueckue, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBJICHUSI.

dusnyeckue TpPUOOpPHI U Tpolleaypa MPSAMBIX HU3MEPEHHIl aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenue 1EHbI eJISHUS IIKaIbl U3MEPUTEILHOTO MTPUOOpa.

N3mepeHne pacCcTOSHUN.

N3mepenue mionaan u oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TENa.

Omnpenenenue pa3MepoB MaibIX Teld. MeTo psAaoB.

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

Paznen 2. IlepBoHayajibHbIEe CBeJeHUS 0 CTPOEHUM BelllecTBA.

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

JBrkeHue dacTtul, BemlecTBa. CBS3b CKOPOCTH JBMIKEHUSI YACTHI[ C
temnepatypoil. bpoyHnoBckoe nBwxenue. Juddysus. BzaumoneiicTBue yacTtuil
BEILIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTaIMyeckux) Tesl. B3auMoCBs3b MEXIy CBOWCTBAMU BEIIECTB 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).

OneIThl IO HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

OnpITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe newxkeHue. I[lyte u  mnepememenue. PaBHOMepHOe w
HepaBHOMEpPHOE JBIKeHHE. CBOOOAHOE MaJeHHE KaK MPUMEP HEPABHOMEPHOTO
nerkeHus teil. CkopocTb. CpenHsisl CKOPOCTh IPH HEPABHOMEPHOM JBHKEHUU.
Pacuér myTu v BpeMeHU ABUKEHHUS.

I'padukn 3aBUCHUMOCTEl BEJIMYMH, ONMCHIBAOIIMX JBWXeHHE. OOmue
NMOHATUSI 00 OTHOCUTENBHOCTH JBUXEHUs. CIoXXeHUE CKOpOCTeHd s Tell,
JBIKYIIHUXCS MapajuieIbHO.

SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTH JBMKEHHUs Tell. Macca Kak Mepa HMHEPTHOCTH Tela B
NOCTYyNaTeapHOM JBWKeHUU. [lmoTHocTh BemiecTBa. CBS3b IUIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHule o0béma BemecTtBa. 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, HANIPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbXEHUS W TPEHHUE IOKOs, BA3KOE TpeHue. TpeHue B NpHUpoAE U
TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro IBUKEHHUS TeNa.

N3mepenne cKkopoCTH NPSIMOJTMHEHHOTO ABUKEHHUSI.

Habmroenue siBleHNs HHEPLHH.

Hab6nronenune n3MeHeHnust CKOPOCTH TPU B3aUMOJICHCTBUU TElL.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEll.

CroxeHune CHJl, HaIllpaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamopuvie pabomel u onvimel.



OnpeneneHne CKOPOCTH PABHOMEPHOIO JBIKEHHUS (IIApUKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jaliee).

OnpeneneHue cpenHed CKOPOCTU CKOJIBKEHUS Opycka WM IIapuKa Io
HAKJIOHHOU INTOCKOCTH.

Onpenenenue IIOTHOCTH TBEPIOTO TeNa.

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

OneITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHIIBI TPEHHSI CKOJIbKEHUS OT
CHUJIBI TABJICHUS U XapaKTEpa CONPUKACAIOLINXCS IOBEPXHOCTEN.

Pa3nen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3os.

Hasnenue. Cuna naBieHusi. CnocoObl yMEHBIIECHUS U YBETUUCHUS JaBICHUSI.
JlaBnenue rasza. 3aBUCHMOCTH JIaBJIeHHS Tra3za OT 0O0bEMa U TEeMIEpaTypBhl.
[lepenaua naBneHus TBEPABIMHU TEIIAMU, KUAKOCTSIMU M razamu. 3akoH [lackais.
[THeBMaTHUECKUE MAIIVHBI.

3aBUCHUMOCTh  JABJIEHHMS  XKUJAKOCTHU  OT  [JIYyOMHBI  MOTPY>KEHUS.
I'mapocratnueckuit  mapagokc. CooOmarommecs cocyabl. ['mapaBnuueckue
MexaHu3Mbl. Vcnosib30BaHNE BBICOKMX JABJICHUN B COBPEMEHHBIX TEXHOJIOTHSIX.
Y CcTpoKCTBO BOJIOIIPOBO/IA.

AtMocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CylecTBOBaHUS
BO3QylmHOW oOosouku 3emin. OnbiTt Toppuuemmu. M3mepenue armocdepHOro
JaBJI€HUs. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U3MepeHus: aTMOC(HEPHOro J1aBJICHHUS.

JlelicTBue XKUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3aKkoH Apxumesa. Y clioBUE€ BOBHUKHOBEHUS BHITAJIKMBAIOIIEH
(apxumenoBoif) cuibl, moaTrekanue. [lnaBanue Ten. BozmyxoriaBanue.

Jlemoncmpayuu.

3aBUCUMOCTB AABJIEHU ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

CooOmaroryecs CoCy/bl.

['mapaBauyueckuit mpecc.

[IposiBnenue nercTBrst aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHON B KUIKOCTb
YaCTH TeJIa U IIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKHIKOCTH.

VYcnoBue nuaBaHus TEN: IUIABaHUE WA MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEN TEJIa U JKUIKOCTH.

Jlabopamopuvie pabomel u onvimel.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJIe OT 00BbEMA IMOTPYKEHHOU 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, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHBAIOIIECH  CHUJIBI,
JIEHCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOU B KHUIKOCTh YaCTH
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

KonctpynpoBanue apeoMerpa Wi KOHCTPYUPOBAHUE JIOAKH U ONPEACIICHUE
€€ rpy30N0AbEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUsl.

Mexannueckas paboTa Jyisi CUJI, HallPaBJICHHBIX BOJIb JIMHUU MIEPEMEILICHHUS.
MOoOIHOCTS.

[IpocTbie MeXaHW3MBI: pblYar, BOPOT, OJOK, TOJUCIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXxaHu3M. MoMeHT cuiibl. PaBHOBecue peruara. IIpasuiio
MomeHTOB. [IpuMeHeHue TmpaBuia paBHOBECHs phluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KIIJ[ mpocteix MexanusmoB. [IpocTeie MeXaHU3MBbI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckass dHeprus. KuHeTnueckas W TNOTEHUUAJIbHAS  DHEPTHS.
[IpeBpailieHre OHOTO BH/IA MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
Y MIPEBPALICHHS SHEPTUU B MEXaHHKE.

Hemoncmpauuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanue ycioBUl paBHOBECHS pblyara.

N3mepenne KII/] HakKJIIOHHOM MJIOCKOCTH.

N3yuenue npaBuia pbeluara Ajisi HOJIBMYKHOTO U HEMOABUXKHOTO OJIOKOB.

Omnpenenenune KIIJI moaBuKHOTO U HETIOABHKHOTO OJIOKA.

Omnpenenenne paboThl CHIIBI YIPYTOCTH MPU TOIABEME TPY30B MPHU TTOMOIIIH
MOJIBMXKHOTO OJI0Ka.

N3ydenune 3akoHa COXPaHECHUSI MEXAHUYECKON YHEPTHUU.

8 KUIACC

Pa3nea 6. TensioBLIe ABJIEHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKyd. 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. TEXHOJOTMM TOJYyYeHHUS HCKYCCTBEHHBIX anMa3oB. OObsACHEHHE
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 KHUHETHYECKOW H3Heprueiu
TEIJIOBOTO JIBUKEHHS YacTUlLl. TeMIepaTypHbIe IIKAJIbL.

Braytpennsis  sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEH OJHEprUM:
TeIIonepeaaya U COBEpLICHUE paboThI. Bunsl TEIJIONEPEAAUH:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3ydeHUEe. Buapl Termonepenayu B NpUpPOAE U
TexHuke. HeoOpaTuMOoCTh TEMIOBBIX MPOIECCOB.

KonnuecTtBo TemnoThl. YjenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH u
TeIJI0Bo€ paBHOBecue. 3akoH HbrioToHa-PruxmaHna. YpaBHeHHE TEIIOBOTO OalaHca.

[ImaBneHne U OTBEpAECBAHUE KPUCTAIUIMYECKUX BEILECTB. Y I€JIbHAsA TEIJI0TA
riaBieHus. [lapooOpasoBanue u konneHcanus. Mcnapenne. Kunenue. Y nenpHas
TEIUIOTa  MapooOpa3oBaHus.  3aBUCUMOCTb  TEMIIEpaTypbl  KUMEHUS  OT
atMocepHoro napiieHus. HachlllleHHBI W HEHACHIIEHHBIA Tap. BraxkHOCTh
BO34yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEIJI0Ta CTOPaHUs.

[Tpuniuner pabotsl TeroBeix asurateneit. KIIJ TemmoBoro nBurarens.
TermioBple ABUTaTEeId M 3alATA OKPYXKAIOWIEH cpeapl. TemnnoBble TMOTEpU B
TETIOCETSX.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPIMU B MEXAHUYECKUX U TEIJIOBBIX
IIpoLECCax.

Hemoncmpauuu.

HaGnronenre OpoyHOBCKOTO ABUKEHUSI.

Hab6monenne nuddysun.

HaGmronenne sBICHUI TMOBEPXHOCTHOTO HATSDKCHMS, CMadyuWBaHHUS W
KAWJUISIPHBIX SIBIICHUM.

HaOmnronenue TenioBoro paciimpeHus Ted.

3meHeHne naBieHUs raza NpU H3MEHEHWHW 00bEMa W HarpeBaHUM WIH
OXJIAXKICHUMU.

[IpaBuia u3MepeHust TEMIIEPATYPHI.

Bunbl Tenonepenaum.

OxJtaXkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.

CpaBHeHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.



HaOmronenne kuneuus.

Habnrogenue nocTossHCTBa TeMIlepaTyphl MPH TIIaBICHHUH.

Moenu TEeIUIOBBIX JABUTAaTEIICH.

Jlabopamopuvie pabomul u onvimul.

OnpITBl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

OMnBITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepeHne TteMieparypbl IPU MOMOIIA KUIAKOCTHOIO TEPMOMETpa H
JATYMKA TEMITEPATYPHI.

OnpITel MO HAOJIOIEHUIO TEIJIOBOTO PACHIMPEHHs] Ta30B, JKUIKOCTEH H
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MINPHUIIA.

HccnenoBanre 3aBUCUMOCTH JABJIEHUS BO3JyXa OT e€ro ooObéma #
TEMIIepaTyphl.

[IpoBepka rUNOTE3bl JUHEUHOW 3aBUCUMOCTHU JIJTMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TEMIIEpaTyphl.

HaGOmronenue uW3MEeHEHHs BHYTPEHHEH »HHEpruM Tela B pe3ysbTare
TEeIIoNnepeayr U padoThl BHEITHUX CHJL.

HccnenoBanre SBJICHUS TEIUIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW U
ropsiuer BOJIBL.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOM MpU TEIIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIMJIUHIPOM.

OmnpeneneHre MOIHOCTHU TEIUIOBBIX MOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue ynenbHON TEINIOEMKOCTH BEILIECTBA.

HccenenoBanne npouecca UCapeHus.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanms Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeincrtaue
3apspKeHHBIX Tell. 3akoH Kymnona.

Onextpuyeckoe mnose. Hanpsok€HHOCTE 3nekTpudeckoro mnosst. IIpuHimn
CYIEPIO3UILINU ANEKTPUUYECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsl.
Crpoennie aroma. IIpoBOIHUKHM, HOHUAIEKTPUKU U TOJIYNPOBOJHUKH. 3aKOH
COXpaHEHUS IEKTPUUYECKOTO 3apsijaa.

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
M cTOYHMKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B METaIIaX, )KUJIKOCTAX U ra3ax.

OnekTpuyeckas nenb. Cumia Toka. DNEKTPUUYECKOE HAIPSIKEHHE. AMIIEPMETP
Y BOJIETMETP B LIENH MOCTOSIHHOTO TOKa. CONpPOTUBIIEHNE NPOBOAHUKA. Y IEJIBHOE



CONpPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napajuielIbHOE€ COeAMHEHUE MPOBOAHUKOB. J/]C B LlenM MOCTOSIHHOTO TOKA. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
uener. HenmnmHelHbIe 3JIEMEHTHI.

PaGota W MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH Jhxoyns-JleHa.
DneKkTpudecKre 1enu U NOTPEeOUTENH IIEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSAHHBIX ~ MAarHWTOB.
MaruutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €r0 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHOoe Tone d3JeKTpudeckoro Ttoka. OnbeIT  Awmrepa.
[IpuMeHEHNE HIEKTPOMArHUTOB B TEXHHUKE. JIEHCTBHE MAarHUTHOTIO IMOJS Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa u omnpefeneHue €€ HanpaBICHUS.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VICMONb30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. Crnioco6bl IIOJTy4YEeHUS AIEKTPUUYECKON DHEPIUHU.
DNEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHKAX SHEPIHHU. IJKOJOTHUYECKHE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC SJIEMEHTHI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DneKTpu3anus Tel.

JIBa pozia 3JIEKTpUUYECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.

Y CTpOMCTBO M AENUCTBUE HIIEKTPOCKOIA.

DJIEKTPOCTATHYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMa)KHBIX CYJITaHOB.

[IpOBOIHUKH U AUBJIEKTPUKH.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeicTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30Bblii pa3psia.

N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSIKEHUST BOJIbTMETPOM.

Peocrar 1 Mmarazud COnpoOTUBIICHUM.

B3aumopaercTBre NOCTOSTHHBIX MArHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3ICICHUS MTOJIIOCOB MAarHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarHuTtHoe 1oje ToKa. DIEeKTPOMAarHHmT.



JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DJIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

OnbiThl Dapajes.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimul.

OneITel 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJl MPU CONPUKOCHOBEHHH H
VHIYKIEH.

HUccnenoBanne JEWCTBUS DJNEKTPUYECKOTO IO HAa NPOBOJHUKUA U
JARJTICKTPUKHU.

COopka 1 UCTBITAHUE JICKTPUUYECKOMN 1IETTH MOCTOSHHOTO TOKA.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA, IPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIpPsHKEHUS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OMNBITHI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh AJIEKTPUUECKOTO COMPOTHUBIICHUS
MIPOBOJHUKA OT €ro JITMHBI, IUIOMIAU MTONEPEYHOr0 CEYEHUS U MaTepHaa.

OnpeneneHue yaeiabHOrO CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBWiIa CJIOXKEHUS HANPSHKEHUM TIPU  MOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia IS CHJIbI TOKAa NPU TMapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenue I/1C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeInOJIHEHUS 3aK0HAa OMa T IMOJTHOM LEIN.

N3ydeHne BOJIbTAMIIEPHBIX XapPAKTEPUCTUK HETMHEUHBIX JIEMEHTOB (JIAMITBI
HaKaJIMBaHUS WIH MOJYTPOBOJHUKOBOIO JIUOJA).

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

Onpenenenne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

W3y4yeHne MarHuTHOTO TMOJISl IOCTOSTHHBIX MAarHUTOB MPU UX O0BETUHEHUU U
pa3ieliCHUH.

HccnenoBanne neMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMNBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS KATYIIIKHU C
TOKOM W MarHuTa OT CWJIbl M HalpaBJjeHUsS TOKAa B KaTylIKe W OT HaJu4us
(OTCYTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yueHne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoHcTpyrpoBaHue u u3ydeHue padboThl AJIEKTPOABUTATEIIS.

N3mepenue KIIJI anmekTpoaBUraTeibHON YCTAaHOBKH.

OmnbITEI  TIO  HWCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIWU:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUEHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKA.



9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe pABwxeHue. MarepuanbHas Touyka. CrocoObl omucaHUs
MEXaHUYECKOTO JABWXECHUS: TaOJIMYHBIN, rpaduueckuit, aHanuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BEMYMHBI, ONEPAIMU C BEKTOPAMU, POCKINHU BEKTOpa. Paanyc-
BEKTOP MATEPUAIBHOW TOYKHM, NEPEMENICHHE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJMHEWHOE JBWKEHUE. HepaBHOMEpHOE NPSAMOJIMHENHOE JIBUXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE MNPSIMOJMHENHOE JBUKEHUE. Y CKOPEHHUE
cB0OOHOTrO naaeHus. OnbITel ['anues.

['paduyeckas uHTEpHpeTalusi YCKOPEHUsI, CKOPOCTH, MPONACHHOTO MYyTH U
IIEpEMELEHHUS IS IPSIMOJIMHEUHOTO JBUKEHUSL.

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

JIBrKeHHe 10 OKPYKHOCTHU. JIMHEHHas CKOPOCTh, YII0Basi CKOPOCTh, IIEPUOJ
Y 4acToTa OOpallleHus NpyU PaBHOMEPHOM JBUKEHUU 10 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIASA CHIIA.

IIepseiit 3ak0H HeroToHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIEpIIO3UIUHN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJbXEHUS, CHIIA
TpEHUs OKos, Apyrue Bubl TpeHus. KoappuuneHt tpenus.

JIBUKEHHE TEN IO OKPY>KHOCTHU MO/ IEVUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu um noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENbHBIC
amnmaparbl, CyJa Ha TMOJABOAHBIX KpPBUIbSAX, AHTHKPBUJIO Ha CKOPOCTHBIX
aBTOMOOWJIsIX. [[BHKeHHE Moe3/1a Ha MarHUTHOW MOAYIIKE.

Cuiia TSHKECTM M 3aKOH BCEMHPHOIO TSATOTEHHUs. J[BM>KEHUE Tel BOKPYT
IPaBUTAIIMOHHOTO IeHTpa (B ToMm uwmcie tiaHer Bokpyr Comnma). Ilepsas
KOCMHMYECKast CKOPOCTb. HeBECOMOCTB M EPETPy3KHU.

PaBHOBecue maTtepuanbHONl TOUKH. AOCOMOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tema. W3menenme wummynsca. HMmnynsc cunbl.  Yipyroe u
HEYIpPyroe B3aUMOJCHCTBUE. 3aKOHbI HM3MEHEHUSI W COXPAHEHHUS HUMITYJIbCA.
PeakTuBHOE IBUKCHHUE.

Mexanudeckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b 3HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
IMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTor npyxunsl. Kunetnueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH M3MEHEHHUS M COXPAHEHUS
MEXAHUYECKON DHEPIUH.



Jlemoncmpayuu.

HabGnrogenne MexaHMYeCcKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HbIX Tel
OTCUETA.

CpaBHeHUE MyTed M TPaeKTOPUW JIBMOKEHUS OJIHOTO M TOTO € Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKoOpoCTH M YCKOPEHUS TPSIMOJIMHEMHOTO JIBUYKEHUS.

HccnenoBanrie Npu3HaAKOB PABHOYCKOPEHHOTO JABUKCHHUSI.

HaOnronenue ABUKEHUS TeJla 0 OKPYKHOCTH.

HaOnronenne MeXaHMYECKUX SIBJICHUM, MPOUCXOASNIMX B CUCTEME OTCUETA
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBH)KEHUM OTHOCHUTEIHHO
KaOuHeTa (GU3UKH.

HabGnronenue paBHOBecus Tell, CBOOOTHOTO MaJieHus1, KoJieOaHUsI MasTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

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

Habnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKEHUH.

[lepenaua umiynbca npu B3aUMOICHCTBUU TEll.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITyJbca MpU a0COTIOTHO HEYITPYTrOM B3aUMO/ICUCTBUMU.

CoxpaHeHre UMITYJIbCa MPU YIPYTrOM B3aUMOJICHCTBUU.

Habnronenue peakTUBHOTO JIBUKEHUS.

CoxpaHeHHEe SHEPTUH MTPU CBOOOTHOM MaJICHHH.

CoxpaHeHue SHEepPruu Mpu ABMKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomel u onvimel.

KoHcTpynpoBaHue TpakTa sl pa3roHa W JalbHEWIIEro pPaBHOMEPHOIO
JIBIDKEHUS [IAPUKA VI TETIEKKH.

OnpeneneHue cpeaHed CKOPOCTH CKOJBXEHUS Opycka WIM JIBUXKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue YCKOpPEHUs Tela MpH PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBIKCHUHU 0€3 Ha4aJIbHOM
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJi HEYETHBIX YUCEII, TO BPEMEHA OJMHAKOBBI.

WccnenoBanre NBIKEHUS TeJla, OPOIIEHHOTO MO YTIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHHMS CKOJBXEHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kod(GUIIEHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.



HccnenoBanue 3aBUCUMOCTU CUJIBI 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 ¢
UCII0JIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

Pa3znen 9. Mexannueckune KoJ1e0aHuS U BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIuTyna. ['apMoHMYeckne KoJjeOaHus. 3aTyXaroniue KoJeOaHus.
Boinyx/1eHHbIE KosieOaHus. PesonaHc.

MaremaTU4eCKuid U TNPYKUHHBIM MasTHUKHU. lIpeBpallieHue SHEpPruu Ipu
K0JIe0aTeIbHOM JBUKCHUU.

Mexannueckue BOaHBL. [IpomonbHble W TIONEpedHble BOJHBL. (CBOWMCTBA
MEXaHUYECKUX BOJH: uHTEephepeHuus u nudpakuus. J{iruHa BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHus. MeXaHU4eCKHUEe BOJIHBI B TBEPJIOM TEJE€, CEHCMHUYECKUE BOJHBI.

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

Hemoncmpauuu.

HaGmionenne koneGanuii Ten MOJA JACUCTBUEM CHJIBI TSXKECTH U CHIIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJIEOaHU U PE30HAHCA.

Pacnpoctpanenuie npo10JibHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).

Hab6mronenue natepdepenninu u audpakiiud BOJIH Ha TOBEPXHOCTU BOIBI.

Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHne 4acTOThI U MEPUO/Ia KoJIeOaHU MAaTEMAaTHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOThI U MEpro/Ia KoJIeOaHU NPYKUHHOTO MasiTHUKA.

HccnenoBanrie 3aBUCUMOCTH Tiepuoja KojaeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTH.

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

[IpoBepka HE3aBUCUMOCTH Tepuoia KoneOaHuil Trpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MAacChl rpy3a.

OMNBITBI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJIeOaHUN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.



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

DJIEKTPOMarHuTHOE  ToJie.  ODJEKTPOMAarHuTHble  BOJMHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana snekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3u. Panmosokanus. Kocmuueckas
CBS3b.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BolIHOBBIE CBOMCTBa
cBeTa: uHTephepeHIus U TUPpaKIus.

Hemoncmpauuu.

CBoiiCTBA PJIEKTPOMATHUTHBIX BOJIH.

WuTepdepentus u qudpaxus cBeTa.

Jlabopamopuvie pabomul u onvimaul.

N3yyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOHJIBHOTO
tenedoHa.

[IpoBeneHue ONbITOB MO HAOMIOAEHNIO HHTEphEepeHIINH U AU(PAKIIUU CBETA.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlydyeBass MOJEenb CBETa W TEOMETpPUYECKass oONTHKA. VICTOYHHMKM CBeETa.
[IpsmonuHeliHOe pacnpocTpaHneHue cBeta. 3atMeHuss ConHnma wu JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHus cBeta. [locTtpoenue
U300pakeHN, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH mpejaomiieHus cBera. [lonHoe oTpaxeHue cBeTa.
Hcnonp30BaHrEe NOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIaX, ONITOBOJIOKOHHAS
CBS3b.

Jlunza, xonm nyderr B JuH3e. Popmyna TOHKOM JmMH3BL llocTpoeHue
U300paKeHUd, CHOPMHUPOBAHHBIX TOHKOM JMH30M. OnrTuyeckas cucrema
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak oOnTHYeckas Ccucrema.
bim30pyKoCTh ¥ 1aIbHO30PKOCTb.

Paznoxenne Oemnoro cBera B crekTp. Omnbitel HbtoToHa. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssmonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxeHuil B IIIOCKOM 3€pKae.

IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xona mydeil B cobuparomieii JnH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JIMH3.

[Tpunun aeiictBus oToanmnapara, MUKPOCKOIA U TEJIECKOMA.

Mogens rnasa.



Paznoxenue 6e1oro cBera B CIEKTP.

[Tonydyenue 6en0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnvie pabomul u onvimaul.

HccnenoBanne 3aBUCHMOCTH yrila OTPA)XEHHS CBETOBOTO Jyda OT Yria
naJICHUs.

N3yyeHue cBONCTB N300pa’keHUS B MIIOCKOM 3epKalie.

HccnenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yTila MaJeHUsI CBETOBOIO
Jly4a Ha TPAHULIE «BO3IYX—CTEKIIO».

[Tomy4yenune n300pakeHNH C TOMOIILI0 COOMPAFOIIICH JTNH3HI.

Omnpenenenne (GOKYCHOTO pPaCCTOSHUS M ONTHYECCKOW CHIIBI COOMPAFOIICH
JIVH3BI.

OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIEKTP.

OnbITEl IO BOCHPHUATHIO IIBETA MPEAMETOB NPU WX HAOIIOJCHUU 4Yepe3
LIBETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMorioiieHre cBera aroMoM. KBaHThI. JIMHEHYaThie CIIEKTPBI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnxpa. Msoromsl.  PannoakTuBHBIE
npeBpaineHus. [lepron momypacnana atoMHbIX saep. [elicTBue paanoakTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbIL. 3alUTa OT PaIMOAKTUBHOTO U3ITyYCHUSI.

SnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apSAJOBOTO WU MACCOBOIO YMCEIN.
DOHeprus CBA3M aTOMHBIX saep. CBsA3b MacChl W SHEpruM. Peakuum cuHTE3a U
nenenust sapaep. Mcrounmku sHeprum ConHua W 3BE3M. SepHast >HEpreTHKa.
DKoJIoTUYeCcKHe MPoOIeMbI SIACPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4eHUS U TTOTJIONIEHUS.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTp BoAopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIOIINX U3ITYYCHUH.

Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomel u onvimel.

Hab6nrofgeHue CrutonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(o dotorpadusam).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpUTENHEHO-0000IIAOIINK MOTYJIb TIPEIHA3HAYEH JJIsi CUCTEMAaTH3aI[IH
U O00OOmIIeHHWsI  TMPEAMETHOTO  COACpXaHUS H  ONbITa  JICITEIHHOCTH,
pUOOPETEHHOTO TMPU M3YYCHHH BCETO Kypca (pu3uKu yriayOiIEHHOTO YpOBHS, a
TaK)Ke IS TIOJITOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHY IO (hH3HKE.

B mpomecce wu3ydeHHss AAaHHOTO MOIYJSI PEATU3YIOTCS W MOJIYYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCIEUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX ¥  METaNpeIMETHBIX pe3yJbTaTOB o0O0ydeHus, (OpMUPOBaHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHUE SIBJICHU Ha OCHOBE
npuMeHeHUsT (QU3UYEeCKUX 3HAHWM, UCCIEAOBATCIIbCKUE JCUCTBUS (BBIIBHKCHUE
TUTIOTE3, MMOCTAHOBKA 1M W TUIAHMPOBAHWE HMCCIICIOBAHUS, aHAIW3 JaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[TpenmoutuTennbHON  QOpPMOM OCBOCHHST MOIYJISA SIBISETCS TPAKTUKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

perieHre 3a7a4, OTHOCSIIUXCSA K Pa3IMdHBIM pa3jieliaM W TeMaM Kypca
(bU3HUKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUIUX COJEP>KaHUE PA3HbIX Pa3JIeiioB;

BBITIOJIHEHUE JIA0OPATOPHBIX PadOT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MepevyHel K pasfenaM Kypca) B YCIOBHUSAX CaMOCTOSTEIBHOTO IJIAHUPOBAHUS
TIPOBEICHMSI UCCIICIOBAHMS, BEIOOpAa 1 00OCHOBAHUS METO/Ia M3MEPEHUS BEIMYNH,
COOPKH IKCIIEPUMEHTAIILHON YCTaHOBKH;

BBITIOJIHEHHE MPOOJIEMHBIX 3a/IaHUM MPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa
(3aaHUsl IO E€CTECTBEHHO-HAYyYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy HaJ TPYIIIOBEIMHU WIM HHIWBUIYATbHBIMH MMPOSKTAMHU, CBSI3aHHBIMHU C
coJiep>KaHUeEM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJIS MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JTMATHOCTUYECKON PadOThl 3a Kypc (DU3UKU YTIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3a/laHusl Pa3HOTO YPOBHS CJIOKHOCTH. Pe3yibTaThl BBITIOJHEHUS
JTUAarHOCTUYECKON padOThl MOTYT TIOKA3bIBaTh CTENICHh TOTOBHOCTH O0YYaOIIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1O (Qu3ukKe, a TaKke
CBUJIETEIIHLCTBOBAThH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOM IPaMOTHOCTH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI' PAMMBI I10 ®U3UKE
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUNA

N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO
Ha JIOCTIKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yabTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzydenust Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus
y oOyuaroierocsi 6yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacCTH:

e I)nampuomuueckozo 6ocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
(bu3NYeCcKoil HayKH;

LEHHOCTHOE OTHOILIEHUE K TOCTHXKEHHSIM POCCUNCKUX YUEHBIX-(PU3HKOB;

e 2)2parxcoanckozo u Oyxo08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJI€HHUU OOIIECTBEHHO 3HAUMMBIX
U ITUYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUMN
bu3uKy;

OCO3HAaHHE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHLHUIOB B JEATEIBHOCTH
YYEHOT0;

e 3)acmemuueckozo 60CNUMAHUA:

BOCIIPUSTUE ICTETUYECKUX KauecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4)uyennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAHHWE IIEHHOCTU (PHU3NYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
ITO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAXXHEWILIEW COCTaBIISIOLIEH
KYJIBTYPBHI;

OpUMEHTalMsd B JIEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBL;

pa3BUTHE HAY4YHOM JIF0OO3HATEIBHOCTH, HHTEpeca K MCCIeA0BATEIbCKOM
NEeSATEIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06va u IMOYUOHATLHO20 O1AZONOIYUUA:

OCO3HaHME IIEHHOCTH Oe3omacHOro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXXHOCTH TpaBUJ OE30MACHOTO TMOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAIIHUX yCIIOBUSIX;

c(hOpMUPOBAHHOCTh HaBbIKa peQIeKCUM, NPU3HAHKE CBOEro TMpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro 4eI0BeKa,;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YyYacTHe B pPEIICHWHM IPaKTHUYECKUX 3ajad (B pamMKax CEMbH,
oOpa3oBaTeILHON OpraHU3alliu, Topoja, Kpas) TEXHOJOTHYECKOH M COIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ PU3NUECKUX 3HAHHMM;

WHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOodeCcCrid, CBI3aHHBIX ¢ (U3UKOI;

e 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs Ha TpPUMEHEHHE (U3NYECKUX 3HAHUN JUIsS pelIeHUs 3a7ad B
00JaCTH  OKpY)KAIOMICH Ccpeipl, IUTAHUPOBAHUS TIOCTYNIKOB H OIICHKA WX
BO3MOXKHBIX MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeJIbl;

OCO3HaHUE TJI00AIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM M MyTell ux
pelieHus;

e 8)adanmayuu K uUBMEHAIOUWUMCA YC1O0BUAM COUUANBHOU U RPUPOOHOU
cpeowl:

MOTPEOHOCTh BO B3aMMOJICCTBUM TPHU BBHIMIOJIHEHUU MCCIECNOBAaHUN U
MPOEKTOB (PU3MUECKOI HAIIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JIPYTHX;

MOBBIIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH 4€pe3 IPaAKTHUYECKYIO
JIEeSITEIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0OBEKTaX U SIBJICHUSX;

OCO3HaHUE JAS(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JlacTH
busuKy;

IJJAHUPOBAHUE CBOETO PAa3BUTHSI B NPUOOPETEHUM HOBBIX (DU3UUYECKUX
3HAHUI;

CTpEMJICHUE aHAJIU3UPOBATh U BBISIBIISTH B3AUMOCBS3HU MPUPOJIbI, OOIIIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUIA;

OIIEHKa CBOMX JICHCTBUH C Y4Y€TOM BJIMSHHMS Ha OKPYKAIOIIYI0 Cpeny,
BO3MOXKHBIX IJ1I00aJIbHBIX TTOCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1mrero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE I03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  y4eOHbIC  JICWCTBHS,  PEryJISTHBHBIC
YHHBEpCAJIbHbIC YUCOHBIC JICHCTBHS.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornueckue aeicTBUA:
BBIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIE MPU3HAKU  OOBEKTOB
(s1BIIEHUIN), KIIACCU(PUITUPOBATH HX;



BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTpUBaeMbIX (akKTax,
JAHHBIX U HAOJIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBJISAITb TPUYUHHO-CIICJICTBEHHBIEC CBS3U IMPU HW3YYEHUU (DU3NYECKUX
SBJICHMA M IPOLIECCOB, J€JaTh BBIBOJbI C HCIIOJIb30BAHUEM JIEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHMH, BBIABATaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3HYECKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMpATh CHOCOO pelieHus yueOHo (u3nyeckod 3amadu
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEIICHUS, BHIOOp HanOoJiee MOIAXOASIIErO C
Y4ETOM CaMOCTOSITEJIBHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTenbCcKHe 1eiiCTBUS:

HCITI0JIb30BATh BOIPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT [TO3HAHMS;

MPOBOJUTH MO CaAMOCTOSATEIHLHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXKHBIM
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHUE (PU3UUECKOTO SIBICHUS;

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIUIO, OTYUYECHHYIO
B XOJI€ UCCJIEOBAHMS W DKCIIEPUMEHTA;

CaMOCTOSITENILHO (POpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, OIIBITA, UCCIIEJOBAHMS,

IIPOTHO3UPOBATh BO3MOXHOE JAJIbHEWIIEeE Pa3BUTHE (PU3HMUECKUX MPOLECCOB,
a TaKKe BBIJBUTaTh MNPEIINOJIOKEHUS 00 MX Pa3BUTHH B HOBBIX YCIOBHSX U
KOHTEKCTaXx.

Pabora ¢ nndopmanueii:

NPUMEHATH PA3IUYHBIE METOJbl, HHCTPYMEHTBl M 3alpOChl NPU TOHCKE H
oTOOpe MH(POPMALIUU WU AAHHBIX C YYETOM MPEASIOKEHHON yueOHOH (hr3MUecKoit
3a/1aui;

aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh W HUHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABIICHNUS,

OLICHMBATh HAIEKHOCTh HMHMOpPMALMU MO KPUTEPUSIM, MPEIIOKEHHBIM
yUUTENEM UIU CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpeACTaBICHUS
uHGOpMaAllMl W WJUIIOCTPUPOBATh peEIIaeMble 3aJaud HECJIOKHBIMH CXEMaMH,
JuarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe TelCTBUS:

B XOJe OOCYXJeHHs ydeOHOTO MaTepuaia, pe3yJbTaTOB JIabOpaTOPHBIX
paboT W TIPOEKTOB 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOH TEMBI H
BBICKA3bIBaTh WJCH, HAIlCJCHHBIC Ha pCIICHWE 3aJadyd W IOJIep)KaHUe
01aroxeaTeIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOU CYXKIICHUSI C CYXIACHHUSIMU JAPYTHX YYACTHHKOB JHAIIOTA,
OoOHapYy>KHUBaTh Pa3IMUNE U CXOJCTBO MO3UITHI;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTaBIATh PE3YJIbTaThl BBIIOIHEHHOIO (PU3MYECKOTO OIIbITA
(9KCHIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

INOHMMATh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYIECKOM MPOOIEMBI;

NPUHUMATh LEIN COBMECTHOM NEATEIbHOCTH, OPIraHU30BBIBATh JEHUCTBHUS I10
e€ JMOCTWKEHUIO: pacHpelesiaTh poJid, OOCYXAaTb MPOLIECCHl M PEe3yNbTaThl
COBMECTHO pab0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJEH;

BBIIIOJIHATh CBOKO YacTh padOTHI, OCTUTas Ka4eCTBEHHOIO PE3yJIbTaTa IO
CBOEMY HANpaBJICHUID U KOOPAUHUPYS CBOM JEHCTBHUS C APYTMMHU YJIE€HAMU
KOMaH/Ibl;

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

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusamnus:

BBISIBJISITH IIPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYyalUsX, TPEOYIOMUX JIs
perieHus pU3NIECKUX 3HAHMIM;

OPUEHTUPOBATbCA B  PAa3IUYHBIX  MOAXOAAX  MPUHATHS  PEIICHHM
(MHIUMBUYaJIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUN rPpyIIo);

CaMOCTOSITEJIbHO COCTAaBJISATh AJITOPUTM pelleHHs] (PU3NYECKON 3ajauu WIn
IUIaH HCCIEJOBaHUS C YYETOM HUMEIOIIHUXCA 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  JOCTUXKEHUS  (HEIOCTMIKEHHUS])  PEe3ysbTaToOB
NEesATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIITOJHEHHUS
(U3NYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEJBCTB,
M3MEHUBILIUXCS CUTYallUi, yCTAHOBJICHHBIX OIMOOK, BOSHUKIINX TPYTHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEJIU U YCIOBUSAM.

CTaBUTh c€0s1 HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WIHM JUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JIPYroro.

npU3HaBaTh CBOE MPABO Ha OLIMOKY MPH PEIICHUU (PU3NYECKUX 3a]ad WM B
YTBEPKJICHUSIX HA HAyYHbIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHity 00y4yeHus ¢ 7 kaacce npeIMETHbIE pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE M XMMHUYECKHUE SIBJICHUS, HAOJI0IEHNUE,
HKCIIEPUMEHT, MOJIElb, THUIOTE3a, €IUHMIIBI (U3HMUECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBWKCHUE (pPaBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIHMHEHHOEC),
TpPaeKTOpHsI, PaBHOACHCTBYIOMAas cuj, aedopmarnus (ympyras, TUIaCTHYECKas),
HEBECOMOCTbH, COOOIAIOIINUECS COCY/IbI;

YBEpPEHHO pa3nuyarh siBiieHus (AudQy3us, TEMIOBOE ABUKEHUE YaCTHUIL
BCII[ECTBA, PABHOMEPHOE JBIDKEHHWE, HEPAaBHOMEPHOE MBWKCHHUE, WHEPIHS,
B3aMMOJICUCTBHE TEJ, PABHOBECHE TBEP/IBIX TEJN C 3aKPETUIEHHONW OCHIO BpaIEeHUS,
nepeaada JaBlieHUs TBEPIBIMU TeEJIaMH, KHAKOCTSIMHU W Ta3aMH, aTMoc(epHOe
JIaBJICHUE; TIaBaHUE TeJ, IPEBPAIICHUS MEXaHUYECKOM SHEPTUH ) TTO OMUCAHUIO UX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
(bu3HUECKOe SIBJICHHUE;

pacmo3HaBaTh  MPOSBICHWE  M3YYEHHBIX  (PU3WYECKUX  SBJICHHA B
OKpYyXaroleM Mupe (B TOM uucie (Qu3ndecKkue SBICHUS B MPUPOJIE: MPUMEPHI
JBIDKEHUS C PA3IMYHBIMU CKOPOCTSIMH B JKMBOM W HEXHBOW MpHUPOE, JEHCTBUE
CWJI TSDKECTU, TPEHHUsI, YIPYTOCTH B MPUPOJIE€ U TEXHUKE, BIUSAHUE aTMOCHEPHOTO
JABJICHUS Ha JKUBOW OpraHW3M, TUIaBaHHWE PHIO, phlYard B TeJie YEIIOBEKa), MpHU
ATOM TIEPEBOJUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIACIATH CYIICCTBCHHBIE
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell W (U3MYECKUE SBICHUSA, UCIOJIb3YS
bu3ndeckue BenUUMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpPEMs, ITyTh,
CpEIHSsI CKOPOCTh, CHJIA YNPYTOCTH, CHJIa TSDHKECTH, BEC Tella, CHiIa TPEHUS,
JaBjieHUuE TBEPIOTO Tena, JAABJICHUE CTOJI0a JKUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MeXaHHuYecKass padoTa, MOIIHOCTb, IIJIEYO CHJIBbI, MOMEHT CHJIBI, KOX(PHUIMEeHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETUUYECKas M TIOTCHIIUAJIbHAS SHEPTHsI ), TIPU
OMMCAHWH TIPABHJIBHO TPAKTOBATh (PU3UYECKUN CMBICIT HCIIOJIB3YEMbIX BEIIMYHH,
uX O0OO3HAUCHHUS W EIUHUII (U3UYCCKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMHU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHS U IPOIIECCHI,
UCIIOJIb3Ys MPAaBWJIA CIOKEHUSI CUJ (BIOJb OJHOM MIpsiMOii), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, MPaBUIO paBHOBEeCHs pblyara (0i0Ka), «30J0TOe
MPaBUJIO» MEXAaHWKH, 3aKOH COXPAHEHUS MEXaHWYECKOW JHEPruu, IMPU STOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCBHIBATh €T0 MAaTeMaTHYECKOE
BBIPKCHHUC;

CTPOUTH TMPOCTBIC (PU3MUECKHEC MOJEIN pPealbHBIX OOBEKTOB, MPOIECCOB U
SBJICHWM, BBIJCIATh IMPU OTOM CYIICCTBEHHBIE M BTOPOCTEIICHHBIC CBOHCTBA
00BEKTOB, ITPOIIECCOB, SIBICHUMN, MPUMEHATh (PU3HUESCKHIE MOJICTH JIJIs OOBSICHCHHS
(bU3MYEeCKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;



OOBSACHATHh (PU3NYECKUE SBJICHUS, MTPOLIECCHl U CBOMCTBA TEJN, B TOM YHUCJE B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KaueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIUE YKMCICHHOTO OLICHUBAHUS
XapaKTepHBIX 3HAYCHUM (PU3NYECKUX BEIWYUH, MPU 3TOM BBIOMPATH aE€KBATHYIO
(Gu3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICCTBEHHBIC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY pacCykJCHHl ¢ Omopod Ha U3Yy4YEHHBbIE CBOMCTBa
bu3nuecKux sBICHUM, (PU3nyeckue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IEIH;

pemaTth pacdy€THble 3aauu (B 2—3 ACHCTBUS) MO M3ydyaeMbIM TeMaM Kypca
¢u3uky, BeIOMpas aeKBaTHYIO (PU3UUECKYIO MOJIENb, C UCIIOIb30BAHHEM 3aKOHOB
U GOpMyIl, CBA3BIBAIOIINX (PU3NYECKUE BEIMYUHBI, 3aMHUCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIIECHUE 3a/aud, BBISBIATH HEAOCTAIOIIME WM U30BITOUHBIE
JaHHBIE, OOOCHOBBIBaTH BBIOOp METOJa pEHIeHUs 3aJaud, HCIOJIb30BaATh
CTHpaBOYHBIE JaHHBIC, MMPOBOJUTH MaTeMAaTUYECKHUE MPEOOpa3OBaHUS U PACUETHI,
OLICHWBATh PEAIMCTUYHOCTh TOJYYECHHOTO 3HAYeHUs (PU3MYECKOW BEITMYUHBI H
OIPENENATh Pa3MEPHOCTh (PU3MUECKON BEIMYMHBI, MOJYYEHHOM NpHU pPELICHUU
3aJlaui;

pacno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOULIH
bu3nyecKuX METOAOB, W MpeIjaraTb OPUEHTHPOBOYHBIA CIIOCOO pelIeHHs, B
ONMCAaHWU  HUCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(TUMoTe3y), UHTEPIPETUPOBATD MOJTYUCHHBIN PE3yNbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DPU3UUECKUX SIBICHUN WK (HU3MUIECKUX
cBOMCTB Ten (nuddysus, TEIIOBOE PACHIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJCUCTBUU TeJN, Mepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEHCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ysbTaTax HaOMIOJCHUN, CAMOCTOSTEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

IPOBOAUTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MUECKHX BEITUYHUH
(paccTosiHUE, TIPOMEXYTOK BPEMEHH, Macca Tesa, 00bEM Tella, Chila, TeMIeparypa,
IUIOTHOCTh JKUIKOCTH M TBEPAOTO Tela, CUla TPEHMUS CKOJIbKEHHS, JaBJICHUE
BO3JlyXa, BBITAJKUBAIONIAS CHJIA, JEUCTBYIOIIAs Ha TMOTPYKEHHOE B KHUIKOCTh
TeNno, KOAI(PPUIMEHT TOJIE3HOTO  JIEUCTBUSA  MPOCTBIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aAHAJIOTOBBIX U LU(PPOBBIX MNPUOOPOB, 0OOCHOBBIBATH BHIOOD
MeTOoJla M3MepeHus, (UKCUPOBATh IMOKa3aHHs NPUOOPOB, HAXOAUTH 3HAUEHHUE
U3MEPSEMON BETMYHUHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OILICHWBAThH MOTPEIIHOCTh U3MEPEHUH;

MIPOBOJNTH HECIOXKHBIE JKCIIEPUMEHTAIbHBbIC HCCIEAOBAHUS 3aBUCUMOCTEH
bu3nyecKuX BETWYHH (3aBHCHUMOCTH IMyTH PAaBHOMEPHO IBIKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tela, CUJIbI TPEHUS CKOJBXEHUS OT CHIJIBI HOPMaJbHOTO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEM Tel W HE3aBUCUMOCTH CHUJIbI



TPEHUsI OT IUIOLIAAM CONMPUKOCHOBEHUS TEJ, CUJbl YNPYTOCTU OT YAJUHEHUS
NPY>XKUHBI, BBITAIKUBAIOUIEH CHJIBI OT 00bEMa MOTPYXKEHHOW 4YacTU Tejla M OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHUCHUMOCTU OT IIOTHOCTH TeJa, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TENO, YCIOBUI IJIaBaHUS TEJ, YCIOBHM pPaBHOBECHS pbluara
U OJIOKOB): COBMECTHO C yuuTeneM (GOpMyIupoBaTh 3adadyy U THUIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIbHO
coOupaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY C UCIIOJIb30BAaHUEM HWHCTPYKIIUH,
MPECTaBIISITh MOJTYYCHHbBIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUJE TAOJHUIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI IO pe3yJbTaTam
UCCJIEI0BAHNUS;

coONIoaTh TpaBuia TEXHUKM Oe30mMacHoro Tpyna Impu paboTe cC
Ja00paTOPHBIM 000PYI0BaHUEM;

YKa3bIBaTh IPUHIUIIBI JEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOMIAIOUIMECS  COCYIbl, OapoMeTp, pblyar,
MOJIBMO)KHBINA Y HEMOABMXKHBIN 010K, HAKJIIOHHAS IJIOCKOCTH;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYECHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmHcaHus (B TOM
Yyucie: NOJIMIHUKH, YCTPOWCTBO BOJONPOBOAA, TUAPABIMUECKHUI TIpecc, CU(OH,
MaHOMETpP, BBICOTOMEpP, MOPUIHEBON HACOC, apEOMETP), HMCIOJIb3Yys 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (PU3UUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

WCIIOJIB30BaTh CXEMbl MU CXEMATUYHBIE PUCYHKH H3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MPH
pEIIeHUH YYeOHO-TTPaKTUYECKHUX 3a]1ay;

MPUBOJAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KWU3HH I OOECriedeHUs
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM 3KOJOTUYECKOrO TOBEACHHS B
OKPY’KAIOIIEH CPEE;

OCYIIECTBJIATH OTOOP UCTOUYHUKOB MH(MOPMAITU (PU3UIECKOTO CONECPKAHUS B
WuTepHere, caMoCTOSTENbHO (HOPMYNIHpYsl TOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIIUXCS 3HAHUM W MyTEM CpPaBHEHUS PaA3JIMUHBIX HCTOYHUKOB BBIJICIATH
uHpopMaIuIo, KOTOpas SIBISETCA MPOTUBOPEUYMBOM WM  MOXKET  OBITh
HEJ0CTOBEPHOM;

WCIIOJIb30BaTh TIPH BBIMOTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTrO COAepKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WUuTepHeT, BianeTb NpuéMamMu KOHCIEKTUPOBAHUSI TEKCTa, NpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3NYECKOTO COJICpPKaHHsS, B TOM UHCIE



nyOJMYHO JeNlaTh KpaTKue COOOIIEHHSI O pe3yJibTaTax MPOEKTOB WIM Yy4eOHBIX
UCCJIEIOBAHUM, TMPU 3TOM TPAMOTHO HCIOJIb30BaTh H3YUYEHHBIM TMOHATUWHBIN
anmnapar Kypca (GU3MKH, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAILINECH;

IpPU BBINOJHEHUM YUYEOHBIX MPOEKTOB W HCCIEAOBAHHUI pacIpenesTh
00513aHHOCTH B TPYIITNIE B COOTBETCTBUU C MOCTABJICHHBIMH 3aJ]a4aMU, CICIUTH 3a
BBITIOJIHEHUEM IUTaHA JACHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKIIAJ B
NEeATEIbHOCTh TPYMIBI, BBICTPAUBATH KOMMYHUKATHUBHOE B3aUMOICHCTBUE,
YUYUTHIBASE MHEHUE OKPYKAIOIIUX.

K koHiy oOyueHus ¢ 8 knacce mpenMeTHbIE pe3yJbTaThl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUIA:

UCITIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHUS BEUIECTBA, KPUCTAJUIMYECKHE U
amop(HbIe Tena, HACBIIIEHHBI W HEHACBHIINICHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW SHEPruM, »JJIEMEHTAPHBIA DSJIEKTPUUYECKUM 3aps, MPOBOJIHHKH,
MOJIYNPOBOJHUKH, TUAIEKTPUKHU, UCTOYHUKH MTOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE MOJsl, ONTHUYECKas CHCTEMA) MU CHUMBOJMYECKHHN S3bIK (DU3HKU TPHU
pPELICHUH YYEOHBIX U MPAKTUYECKUX 3a/a4;

YBEPEHHO pa3inyaTh SIBICHUS (TEIUIOBOE pacIIMpeHHe (CKaTHE), TEMIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBAHHUE, KANWUISIPHBIC SIBIICHUS,
UCIIapeHue, KOHAEHCAlUs, IUIaBICHUE, KPUCTAILIM3ALMS, KUIIEHHUE, CIOCOObI
TeIIonepeaaun (TemIoNpOBOAHOCTb, KOHBEKIIMS, U3TyYEHNUE), TEIUIOBbIE MTOTEPH,
ANEKTpU3aLUs TEJ, B3aUMOJCHCTBUE 3aps/iOB, JACHCTBUS SJEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/JICHCTBUE MAarHUTOB, AEHCTBHE MarHUTHOIO TOJIS Ha
MPOBOJTHUK C TOKOM) IO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OMBITOB, IEMOHCTPUPYIOLIUX JAHHOE (DU3UUECKOE SIBJICHUE;

pacno3HaBaTh  MPOSIBIIEHWE  W3YYEHHBIX  (PU3WYECKUX  SABJICHHM B
OKpyXkatomeM wmupe (B TOM uncie ¢GU3HUYECKUE SBICHHS B TPHUPOJIE:
MMOBEPXHOCTHBIE W KaNWJUISIPHBIE SIBIICHHUS B MNPHUPOJE, KPUCTALIBI B MHPHUPOJE,
uznyyenue ColiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TymMaHa, WHEs, CHEra, JJICKTPUYECKHE SBJIIEHHUS B arMmocdepe, 3IEKTPUYECTBO
YKUBBIX OpPraHW3MOB, MAarHUTHOE T0JIe 3eMJId, Apeid MOJIIOCOB, POJIb MArHUTHOIO
nojisl g KU3HU Ha 3emiie, TOJSIPHOE CHUSIHUE), TMPU HSTOM NEPEBOAUTH
MPAKTUYECKYI0 3aJadyy B Y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOWCTBA
(npu3HaKu) GU3NUECKUX SIBICHHI;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell W (PU3UYECKUE SIBICHUS, UCIOJIb3YS
dbu3nyeckue BEIWYMHBI (TeMmIepaTrypa, BHYTPEHHSII DSHEpPrusi, KOJUYECTBO
TEIJIOTHI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAENbHAs TEIIoTa
TUIaBJICHUS, YJENbHAs TEIUIoTa MapooOpa3oBaHUs, YAelbHas TEIUIOTa CrOpaHUs
TOIUIMBA, KOA(DPUIIMEHT MONE3HOTO EUCTBUS TEIJIOBOM MAaIllMHBI, OTHOCUTEIbHAS



BJI&KHOCTh  BO3[yXa, OJEKTPUYECKUN 3apsll, CHUJIa TOKa, DIIEKTPUYECKOE
HaIpsKEHUE, CONPOTUBIIEHUE MNpoBOoAHMKA, DJC B IenM MOCTOSHHOTO TOKa,
AIEKTPUUECKOE YEJIbHOE COMPOTUBJICHUE BEIIeCTBa, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU OMHMCAHNUHU MPABHIBHO TPAKTOBATH (GU3UUYECKUN CMBICT
WCIIOJIb3YEMbBIX BEJMYMH, WX OOO3HAYEHUS M CIUHUII (DU3UYSCKUX BEIIMYMH,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH IpadKi U3yYECHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUNH;

XapaKTepu30BaTh CBOMCTBAa Ten, (U3MUECKHE SBJICHHUS U TPOIIECCHI,
WCIIOJIb3Ysl OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsina, 3akoH KylloHa, NpUHLMN CYNEPNO3ULIUU 3JIEKTPUUECKUX MOJIEH, 3aKOH
Owma nnst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHON 11enH, 3aK0H
JIxoynsa-JleHna, 3aKOH COXpaHEHWs JHEPrUH, IPU ITOM PA3IUYaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BbIPAKEHUE;

CTPOUTH NPOCTbIE (PU3MUECKUE MOJENIU PEAIbHBIX OOBEKTOB, MPOLIECCOB U
SABJICHUM, BBIJACHATH IPU HSTOM CYIIECTBEHHbIE W BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, MPOLIECCOB, SIBJICHUM, MPUMEHATh PUZNUECKUE MOJIETH 1JIs1 OOBICHEHUS
(U3MYECKUX MPOIIECCOB U PEIICHUS YUYEOHBIX 3a/1aY;

OOBSACHATHh (PU3UYECKUE SIBJICHUS, POLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 3a7]aud, B TOM 4YHCIE TPEOYIOIMUE YHCICHHOTO OLICHUBAHUS
XapaKTePHbIX 3HAYCHUN (PU3MYECKUX BEIMYMH, IPU 3TOM BHIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUYUHHO-CIICICTBEHHBIE CBS3M M BBICTPAUBATh
JOTMYECKYI0 LEMOYKY PACCYXIAECHUM C ONOpOM Ha W3YyYEHHBIC CBOWMCTBA
bu3nUecKuX SBICHUM, (PU3NUecKrue 3aKOHbI, 3aKOHOMEPHOCTH ¥ MOJIEIIH;

YBEPEHHO pelaTh pacy€THbIe 3amauu (C omopod Ha 2—3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (PU3UKH, BHIOMpas aJieKBaTHYIO (DU3UYECKYI0 MOJAEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HDOpPMYJ, CBA3BIBAIOIUX (PU3MYECKHE BEIUMYMHBI,
3alUChIBaTh KPaTKOE YCJIOBUE M pa3BEPHYTOE pEIICHUE 3aJadyd, BBISBIATH
HEJIOCTAOIINE WJIM U30BITOUHBIE JTAaHHBIE, 00OCHOBHIBATH BHIOOP METOA PEIICHUS
3a/1aud, HWCMOJb30BaTh CIPABOYHBIE JaHHBIE, NPUMEHATh METOAbl aHAJIN3a
pa3MepHOCTEH, UCIONb30BaTh rpa)UuecKre METOAbl PElICHUs 3a]ay, MPOBOJIUTH
MaTeMaTU4YecKhe MpeoOpa3oBaHUs W pacy€Thl, OLEHUBATH PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs (U3NYECKON BEIMYMHBI W OMPENETSTh Pa3MEPHOCTh
(bU3UYECKON BEIMUNHBI, TOTYYECHHOM MPU PEIICHUH 33/1a4K;

pacno3HaBaTb NpOOJEMBbI, KOTOPhIE MOXHO pEUIUTh MpPU  [MOMOIIU
bu3MUecKuX METOJIOB, M TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO peElIeHus, B
OMMCAaHWW  HWCCIEOOBAaHMS  pACIO3HABATH  MPOBEPSIEMOE  MPEIAINOTI0KEHUE
(rumotesy), UHTEPNPETUPOBATH MOJIYUEHHBIN pe3ybTaT;



MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WM (U3MUYECKUX
CBOMCTB TeJ (KamWJUISIpHBIE SIBJICHUSA, 3aBUCHMOCTbH JABJIEHUS BO3JyXa OT €ro
o0bEéMa W TeMIeparypbl, CKOPOCTH IIpollecca OCThIBaHUS (HArpeBaHus) MpH
U3Jy4EHUH OT LBETa H3JIydarouledl (IOIJIOMIAroneil) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs] BOJBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAAU €€ IMOBEPXHOCTH,
AIIEKTPU3ALMS TET U B3aUMOJICHCTBUE AJIEKTPUUECKUX 3apsJ/iOB, B3aUMOJICHCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJU3alllsl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEUCTBHAS. MAarHUTHOTO TOJIA HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUTATENS TOCTOSHHOTO TOKA): (OpMYyIUPOBATH MPOBEPSEMOE
npeanosiokeHne  (TUIOTe3y) O  BO3MOXKHBIX — pe3ylibTaTaX  HaOJIOJCHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY W3 HM30BITOYHOrO Habopa o0OpymoBaHWS,
OIMKCHIBATH XOJI OBITA U (DOPMYIUPOBATH BHIBOJIBI;

IPOBOJUTH TMPSAMbIE W KOCBEHHBIE HW3MEPEHHsI (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3JyXa, CHJIa TOKa, HAaIpPSIKEHUE,
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 3HAYEHUE MU3MEPSEMOM BEIIMYMHBI C TOMOILIBIO YCPEIHEHUS
PE3YyIBTATOB CEPUH U3MEPEHHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOJNUTH HKCIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKHUX
BEJIMYMH (3aBUCUMOCTH JABJIECHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WU
OXJIQXKJICHHUS, UCCIIEOBAaHUE SIBJIEHUS TEIJI000MEHA IPH CMEIIUBAHUH XOJIOJHOUN U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAN TOMEPEYHOr0 CEYEHHS] M YAEJIbHOIO COMPOTHBJIEHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, UCCIIEIOBAHHUE IOCIEAOBATEIBHOIO U IMAPAJUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (QOPMYyIHpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIBHO
coOupaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY C HCIOJIb30BAHUEM HWHCTPYKLHUH,
IPEJCTaBIATh MMOJTYYEHHbIE 3aBUCUMOCTU (PU3MUECKUX BEJIMYUH B BUJAE TAOJIUL U
rpaMKoB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI [0 pe3yJibTaTaM
UCCJIeI0BAHNUS;

coOoaTh mpaBuia 0O€30MacHOrO TpyJaa Ipu padoTe C J1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHLHUIBI TEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
YHClie: CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUUK DJIEKTPUUECKONU DHEPTUH, AJIEKTPOOCBETUTEIbHBIE TPUOOPHI,
HarpeBaTeNbHBIE  AJIEKTPONPUOOPHl  (NIpUMEpBI), MPEAOXPAHUTENIM U HX
OpUMEHEHHe B OBITY W TEXHHUKE, IPUMEHEHHE IMOCTOSHHBIX MAarHHUTOB,



AJIEKTPOMArHUTOB, 3JEKTPOJBUIATENb MOCTOSHHOIO TOKA), MCIIONb3Yys 3HAHUS O
CBOMCTBaX (PU3MUECKUX SBJICHUN, HEOOXOAuUMble (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOWCTBA U  HU3MEPUTEIIbHBIE
npuOOpsl MO CXeMaM M CXEMaTHYHBIM PHCYHKaM (KUIAKOCTHBIA TEPMOMETP,
TEPMOC,  IICUXPOMETpP, TMIPOMETP, JBUrareilb BHYTPEHHETO  CrOpaHus,
AJIEKTPOCKOI, ~ PEOCTaT), COCTaBISATh CXEMbl DJIEKTPUYECKUX LENned ¢
NOCJIEIOBATENbHBIM W NApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUEHUS IIIEMEHTOB AJIEKTPUUYECKUX IIETICH, NCIOJIb30BATh CXEMBI
U CXEMaTHYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX
npuOOpPOB U TEXHOJIOTHUYECKUX IPOLIECCOB MPHU PEHIEHUH Yy4€OHO-IIPAKTUYECKUX
3ajay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KMU3HHU A1 OOECreYeHUs
0e30MacHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsi U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO TIOBEJICHUS B
OKPY>KAIOIIEH CPELE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B UutepHere,
CaMOCTOATENBbHO (OPMYJIHPYST TOHCKOBBIM 3ampoc, HAa OCHOBE HMMEIOIIUXCS
3HaHUW M CpPaBHEHUS JIOMOJHUTENIbHBIX HCTOYHHMKOB BBIIACNATH HH(OPMALHUIO,
KOTOpasi SIBJISIETCSI IPOTUBOPEUMBOI MIIM MOKET ObITh HEJOCTOBEPHOM;

UCITIOJIb30BaTh NPHU BBINOJIHEHUM YYEOHBIX 33aJaHUi HAyYHO-NOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTepHalbl, PECYPChl CETU
WuTepHeTr, BianeTb NpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3zoBaHUs
nH(pOpMaIMKu U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHbMEHHBIE M KpaTKHWE YCTHBIE COOOILEHUS,

00001112 nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUECKOr0 COAEpkKaHUs, B
TOM  4uciae  MyOJIMYHO  MPEACTaBIATh  Pe3yJbTaTbl  MPOEKTHOM WU
VCCJIEI0BATENBCKON NEATEIbHOCTH, ITPH 3TOM I'PAMOTHO MCHOJIb30BATh H3yYEHHBIN
NOHATUMHBIM  ammapar  Kypca  (U3MKH,  CONPOBOXIATh  BBICTYIUICHUE
IIPE3CHTALUEN;
IIPU BBIIIOJIHEHUH Y4€OHBIX MPOEKTOB M HMCCIIEIOBAaHUN (PU3MUYECKHX MPOLECCOB
pacnpenenarb OOS3aHHOCTH B TpYIIEe B COOTBETCTBUM C IOCTaBJICHHBIMU
3aJlayaMy, CJIEIUTHh 32 BBIIIOJIHEHHEM IUIAHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJIeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIaJ B  JACATENbHOCTb TPYIIIHI,
BBICTpaMBaTh KOMMYHUKATUBHOE B3aUMOJCUCTBUE, TMPOSBISSI T'OTOBHOCTh
paspemarh KOHMIUKTHI.

K konmy oOyuenuss ¢ 9 knacce mpenMeTHbIE pe3yJdbTaThl Ha YriyOJIeHHOM
YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:



UCIIOJIb30BAaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTEIBLHOCTh MEXAHHUUECKOTO
JIBUKEHHUS, HEBECOMOCTh U TMEPErpy3KH, LEHTP THKECTHU, MEXaHUYECKUE BOJHBI,
3BYK, MH(Pa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTIEHOBCKOE
U3Iy4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCIYCKAaHUSl M TMOTJONIeHus, anb(da-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, siIEpHAas U TEPMOSICpPHAs SHEPreTHKa) U CUMBOJUYECKUN
A3BIK (PU3UKHU TP PEIICHUU YUEOHBIX U IPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iuyaTh  SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
OpSIMOJIMHEMHOE JIBIDKEHHE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KEHUE,
cBOOO/IHOE TMaJleHUuEe TeJ, JBIKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE Tel,
paBHOBECHE MaTE€pUAIbHOW TOYKH, PEAKTHUBHOE JBUWXKEHHE, HEBECOMOCTb,
KojebarenbHOe JABWKEHUE (TapMOHHMYECKHE, 3aTyXalolllhe, BbIHYXKJICHHbIE
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PAacCIpOCTpaHEHUE M OTpaKeHHE
3ByKa, UHTEephepeHus U Tudpakiys BOJH), MPSIMOJIUHEHHOE paclpoCTpaHEHHUE,
OTPaXEHHWE M IMPEIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTpPAXECHHE CBETa,
pasnokeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPAJIbHBIX I[BETOB,
€CTECTBEHHAasl  paJMOaKTUBHOCTb, BO3HMKHOBEHHME JIMHEMYaTOro  CIEKTpa
U3Iy4YeHHUs) TI0 OMHCAHWIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacro3HaBaTh  NPOSBICHHE  M3YYEHHBIX  (U3MYECKUX  SIBJICHUH B
OKpy’KarolleM Mupe (B TOM yHciie (PU3NUECKHUE SBICHUS B MPUPOJAE: HMPUIUBBI U
OTJIUBBI, JBMKEHHE TUaHeT CONIHEYHON CHUCTEMBI, PEAKTUBHOE JIBIKEHHUE >KUBBIX
OpPraHHW3MOB, BOCTIPUSITUE 3BYKOB KHUBOTHBIMH, 3€MIIETPACEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, I[[BETa TeJl, ONTHYECKUE SABIICHUS B MPUPOJIE, OMOIOTHUECKOe
JeHCTBUE BUIAMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  M3JIY4YECHMH,
€CTECTBEHHbII paJUOaKTUBHBIA (OH, KOCMHMYECKHE Jy4yHd, pPaTUOAKTHUBHOE
U3IyYeHUE MPUPOTHBIX MHUHEPAJOB JCWCTBHE PAJAMOAKTUBHBIX H3IIy4€HUH Ha
OpPraHH3M 4YeJOBeKa), MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHI;

OINKCHIBaTh U3y4YCHHbIE CBOMCTBA Tel W (U3NUYECKUE SIBJICHUS, HUCIOJIb3YS
¢usznyeckue BeNWYMHBI (CpelHsAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM BMKCHHH, YCKOPEHHE, MEepeMelIeHHe MNP PaBHOYCKOPEHHOM
OPSIMOJIMHEHOM  JIBMOKCHHH,  YIJIOBask  CKOPOCTh,  IEHTPOCTPEMHUTEIHHOE
YCKOpEHUE, CHJIa TPEHHUsI, CUJIa YIIPYTrOCTH, CUJjla TSAKECTH, YCKOPEHHUE CBOOOIHOTO
naJIeHus, BEC Tela, LIEHTP TSKECTH TBEPJOTO Teja, UMITYJIbC Tella, UMITYJIbC CHIIbI,
MOMEHT CHJIbI, MEXaHH4YeCcKasi paboTa U MOIIHOCTh, TOTCHIIMATbHASI DHEPTHS Tela,
MOJTHSATOTO HAaJl TOBEPXHOCTHIO 3€MJTH, MOTCHIIMATBLHAS YJHEPTHSI COKATOU MPYKUHBI,
KUHETUYECKass DHEPrus, IMOJIHAS MEXaHW4eCcKas JHEprus, MepHoJ M YacToTa
KOJIeOaHM, MepHuOI MaTEMAaTUUECKOTO U MPY>KUHHOTO MAsITHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTa TOHAa, CKOPOCTb CBETa, IMOKa3aTedb MPETOMIICHUS



Cpensl), TMpH ONHWCAHWW TPABUIBHO TPAKTOBaTh  (PU3UYECKHH  CMBICI
UCTIONIb3YEMBIX BEIUYHMH, WX OOO3HAYEHUS WU CIUHUIBI (U3UYECKUX BEITHYHH,
HaXOAWTh (HOPMYJIbI, CBS3BIBAIOIINE JaHHYIO (PU3UYCCKYIO BETUYHMHY C JPYTUMHU
BEITMYMHAMHU, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEH (DU3UIECKUX BEIIMUNH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3WYECKUE SIBICHUS U  IPOIECCHI,
UCTIONB3YS 3aKOH COXPaHEHUS YHEPTUH, 3aKOH BCEMHUPHOTO TITOTCHHSI, TPUHITUI
CYNEPTO3HUIIMA CHJI, TPHUHIUII OTHOCHUTENbHOCTH ['ammies, 3axkoHsl HproTOHAa,
3aKOH COXpAHEHUs HMMITYJbhCa, TEOPEMY O KHHETHYECKOW SHEprud, 3akoH ['yka,
3aK0H bepHyu, 3aKOHBI OTpaXKEHUS W TPEIOMIICHHS CBETa, (POPMYITYy TOHKOU
JIMH3BI, TUTAHETAPHYIO MOJICNIb aTOMa, HYKJIOHHYIO MOJIETThb aTOMHOTO S/Ipa, 3aKOHBI
COXpaHEHHs 3apsIOBOTO W MACCOBOTO YHCEI MPHU SISPHBIX PEAKIHAX, MPU ITOM
pa3nuyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €T0 MaTeMaTHIECKOE BRIPAKEHUE;

CTPOUTH (DU3UYECKHE MOJCIN PEaThbHBIX OOBEKTOB, MPOIECCOB W SIBICHHM,
BEIICNIATh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3WYECKUE MOJENTU Il OOBSICHEHUS
(bu3MYeCcKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSCHATH (PU3NYECKUE SIBJICHHUS, MPOIIECChl U CBOMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE CHUTyallMii MPaKTUKO-OPHUCHTHPOBAHHOTO XapakTepa, W pelaTh
KaueCTBCHHBIC 3a7aud, B TOM UYHCJIE TPEOYIOIMHNE YHCICHHOTO OICHUBAHUS
XapaKTePHbIX 3HAYECHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMpPAThH aJ€KBATHYIO
(bU3UYECKYI0 MOJIENb, BBISBIATh MIPUYMHHO-CICICTBEHHBIC CBA3M U BHICTPAUBATh
JIOTUYECKYIO0 LEMOYKY pACCYXAEHUW K3 2—3 IIaroB € OMOpPOM HAa M3YYCHHBIE
CBOMCTBA (PU3UUECKUX SIBICHHH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH;

YBEPEHHO peliaTh PacuETHBIC 3a/1aud M0 M3y4aeMbIM TeMaM Kypca (U3UKH,
BBIOWpAst aJeKBAaTHYIO (PU3UYECKYIO MOJIeTh, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI1, CBA3BIBAIOMINX (PU3NYECKUE BEIUYMHBI, 3aMUCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pEIICHHWE 3a7adyd, BBIABIATH HEIOCTAIONNE WA H30BITOYHBIC
JTaHHBIC, OOOCHOBBIBaTH BBIOOP METOJA PEIICHHWS 3aJaud, WCIOIb30BaTh
CIIPaBOYHBIE JaHHBIC, MPUMEHATh METOJbI aHAIM3a Pa3MEPHOCTEH, MCIOIb30BATh
rpaguueckue  METOAbl  peIIeHWs  3a7]ad, MPOBOJUTH  MaTeMaTHYECKUE
npeo0pa3oBaHus U Pacu€Thl, OLICHUBATH PEATUCTUYHOCTD MOJYYEHHOTO 3HAYCHUS
(GU3MYECKOW BEIMYUHBI W OMPEISIATh Pa3MEPHOCTh (PH3NYCCKON BEITMYMHEI,
TIOJTYYCHHOMU TP PEIICHNUH 3a]1a4u;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPH  TTOMOIIU
bu3MYeCKuX METOJIOB, M TpeajiaraTh OPUEHTUPOBOYHBIM CMOCOO pEIIeHUs, B
ONMCAaHWU  UCCICIOBAHMs  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(ruroTe3y), OICHWBATh MPABHIBLHOCTh IMOPSAKA IPOBEACHUS HCCICIOBAHUS,
WHTEPIPETUPOBATH TOJYUCHHBIN PE3yJIbTaT;

MPOBOJIUTH OTBITHI 0 HAOIIOACHUIO (DU3UYECKUX SIBICHUN WM (U3UIECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HprOTOHA, 3aKOHA COXpaHEHHs YHEPTHUH,



3aKOHA COXPaHEHWs UMITyJbCa, JEUCTBUE 3aKOHA bepHY/UIM M BO3HMKHOBEHHUE
NOABbEMHOM CHJIBI KpbUIa, 3aBUCUMOCTb IEpUOAa KOJIEOaHUN MPYKUHHOTO
MasTHUKa OT MAacChl Ipy3a M KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJbIX KOJeOaHUW, MPSMOJUHEMHOE paclpoCTpaHEHUE CBETA,
pas3ioxeHue Oeoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300paXEHUS B MJIOCKOM
3epKajie 1 CBOMCTB M300pa)KeHUs MpeaMeTa B COOMparoIiel JIuH3e, HaOI0eHue
CIUIOUIHBIX M JIMHEHYATBIX CIEKTPOB U3IydeHHUs): (HOpMyIUpOBaTh MPOBEPSIEMOE
NpeanosjokeHue (rumore3y) O  BO3MOXHBIX — PE3yJIbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIFHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHMUS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

MPOBOJUTH TPU HEOOXOAMMOCTU CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaeiss
CpellHee 3HAYCHUE U3MEpPSIeMOM BEIMYMHBI M  ONPENENsisi IOrPEUIHOCTb
pe3yJAbTAaTOB MPSIMBIX HU3MEPEHUM, OOOCHOBBIBATH BBIOOP cClOCOOa H3MEpPEHUs
(M3MepUTEIHLHOTO IPUOOpPa);

IPOBOJNTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpEHHE Tejla IpPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOpPEHHE CBOOOJIHOTO
najeHus, KECTKOCTb  MPYXKUHBL, KOA(POUUUEHT TPEHUS  CKOJBbKEHHS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj  KoJeOaHui
MaTEeMaTHYeCKOTO0 W TNPYXHHHOTO  MAasATHUKOB, (OKYCHOE  pacCTOsSHHUE
cobuparomieil JMH3BI U €€ OoNTUYecKas Cuila, paJuOaKTUBHBIM (QOH) cC
UCIOJIb30BAaHUEM aHAJIOTOBBIX M LM(POBBIX HPUOOPOB: OOOCHOBBIBATH BBIOOP
METOJla HW3MEpEHUs, IUTAHUPOBAaTh H3MEPEHHS, CaMOCTOATEIBHO COOHMpaTh
OKCMEPUMEHTAIbHYI0O  YCTAaHOBKY, BBIYHMCIATH  3HAYCHHE  BEIUYMHBI U
aHAJIM3UPOBATh MOJNyYECHHBIE PE3yJbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOAUTH HKCIEPUMEHTAJIbHbIE UCCIIEOBAHUS 3aBUCUMOCTEH (PU3NUYECKUX
BEJIMYMH (3aBHCHUMOCTh IIyTH OT BPEMEHH NPHU PAaBHOYCKOPEHHOM JBIXEHHH 0O€3
HAYaJlbHOW CKOPOCTH, 3aBUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHIIBI
HOPMaJbHOIO JABJICHUS, MEpUoJia KoJieOaHMM MaTeMaTHYeCKOro MasiTHUKa OT
JUIMHBI HWUTH, OIpeleJeHHE YCKOPEHHs CBOOOAHOIO NaJEHHUs, HUCCIIEJOBaHUE
U3MEHEHHUsl BEJIMYMHBI U HaIpaBJiICHUsS MHAYKIIMOHHOTO TOKa, 3aBUCHUMOCThH yIJia
OTpaXEHHUs CBeTa OT yria TMaJCHHUsA, yria MNPEIOMJICHHS OT YIjia MaJcHHUs
CBETOBOTO JIy4a, HCCIEAOBAaHHWE TPEKOB: HM3MEPEHHWE JHEPTrUU YAaCTHUIBI IO
TOpMO3HOMY MyTH (10 ¢doTOrpadusiM)): COBMECTHO C yuuTeaeM (OpMyITHpPOBATH
3aJa4y ¥ TUIIOTE3y MCCIIEeIOBAaHUS, CAMOCTOSTEIBHO MJIAaHUPOBATh HCCIEAOBAHNUE,
CaMOCTOSITENIFHO COOMpPATh OKCIEPUMEHTAIBHYIO YCTaHOBKY, TIPEICTaBIIAThH
MOJTyYEeHHBIC 3aBUCHUMOCTH (PU3WYECKUX BEITUYMH B BUJE TaONHIl U TpaduKoB,
OLIEHWBATh MOTPEITHOCTH, JETATh BBIBOBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOI0aTh MpaBwiia Oe30macHoro Tpynaa mnpu padbote ¢ 1abopaToOpHBIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPUHIIUIBI JEHCTBUSI U3yUYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOIECCOB C OMOPOM Ha MX OmucaHus (B TOM
YUCJE: COUAOMETpP, AATUMKUA IIOJIOKEHHUS, PACCTOSHUS W YCKOPEHMS, paKerTa,
9XOJIOT, OYKH, MEPUCKOIN, ¢oToanmapar, MHUKPOCKOI, TEJIEeCKOM, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibCcoHa), UCHOJIb3ys 3HAHUSA O
CBOMCTBax (hPU3MYECKUX SIBIICHUNA U HEOOXOJMMbIE (hPU3NYECKUE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl M CXEMAaTHYHbICE PHUCYHKHM M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTENIbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
peleHH y4eOHO-IPAKTUYECKUX 3a/]a4, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300pKEHHUI B TNIOCKOM 3€pKaJie U COOMparomeit JTMH3E;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KWU3HM HJIA OOecriedeHUs
0€30MacHOCTH MPU OOpAIllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 3I0pOBbS U COONIOACHUS HOPM 3KOJOTMYECKOrO TOBEJCHHS B
OKPY’KAIOIIEH CPELE;

OCYILECTBIATh MOUCK HH(pOpManu pu3ndeckoro conaepxkanus B HTepHere,
CaMOCTOSITENILHO (OPMYJIUPYsl MOUCKOBBIN 3allpoc, HaXOIUTh MYTH OIpENEICHHUS
JIOCTOBEPHOCTH TOJIydEHHONH HWH(OpMAIMKM HAa OCHOBE HMEIONIUMXCA 3HAHUU U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TIPHU BBIMOTHEHUH YYEOHBIX 3aJlaHUi HAyYHO-TOMYJSPHYIO
JauTepaTypy (pU3MUecKoro coaepiKaHus, CIPaBOYHbIE MaTepUaibl, PECYPChl CETU
WuTepHeT, BiaaeTh NpuU€MaMH KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJJHON 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 HCIMOJb30BAaTh HM3YYECHHBIM NOHATUWHBIA anmapar H3y4acMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIJIEHUE TMPE3CHTAlMEe C y4E€ToM
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM (uudposBbie)
Ne /it Konrpoannsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0 MUpa
1.1 ®du3nka — HaykKa O IpupoJie 2
1.2 ®uznuecKue BEITUUYUHbI 4 3
1.3 EcrecTBeHHO-Hay4HBIN METOJI TO3HAHMS 2
Htoro no paznemny 8
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BellleCcTBa
2.1 CtpoeHue BelecTBa 2 1
JIBH>KeHue U B3aUMOJICHCTBUE YaCTHI]
2.2 4 2
BEIIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Hroro no pazneny 7
Paspnen 3. /IBukeHne U B3auMoIeiicTBHE TeJl
3.1 Mexanuyeckoe IBHKEHUE 10 2
3.2 HNuepuus, Macca, IIIOTHOCTH 9 1
3.3 Cuia. Bune! cun 15 1 3
Hroro no pazneny 34
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
4.1 Hasnenue. llepenaya naBiaeHus TBEPABIMU 5 2




TCJIaMHU, XUJKOCTAMU U ra3daMu

4.2 JlaBieHue KuJKOCTU
43 ATMochepHoe 1aBJICHHE 5 1
44 HGI/ICTBITI.G KHUJKOCTHU U Ta3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Hroro no pazgeny 28
Paszgea S. Pabora u MOIIHOCTH. JHEPrust
5.1 Pabora u MomiHOCTH 6 1
5.2 [IpocThie MexaHU3MBbI 2
5.3 MexaHuueckasi JHEpIrust 1
Wroro no pazgeny 19
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpUTENBEHO-0000IIAIOIINN MOTYITH 6
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 23




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. TenJioBble siBJIeHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 6
1.2 TenuioBbIe MpoLECCHI 33 1 6.5
Wroro no pasaeny 39
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tea 9 |
' U UX B3aHMOJICHCTBUS
2.2 IToCTOSIHHBIN JIEKTPUUYECKUIN TOK 31 1 10
2.3 MarsuTtHbIe SIBICHUS 11 2 4
24 DIIeKTpOMarHuTHask UHIYKIUS 7 1
Hroro no pazgeny 58
Pa3nea 3. [loBTOpuTe1bHO-0000 1AM MOAYJIb
3.1 [ToBTOpHUTENBHO-0000IIAIOIITIIT MOTYITb 5
Hroro no paszneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KUIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne n/m Kourpoububie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Mexanuyeckue siBJIEHUS
MexaHnyeckoe JBUKEHHE U CLIOCOOBI ero
1.1 30 1 4
OnucaHus
1.2 B3aumoneiictBue Ten 18
1.3 3aKOHBI COXPAHECHHS 15 1 2
Hroro no pazneny 63
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
22 MexaHnueckne BOJIHBI. 3BYK 10 3
Hroro no paszneny 18
Pa3nes 3. DinekTpoMarHuTHoe noJie U 3J1eKTPOMATrHUTHBIE BOJIHBI
31 DJIEKTPOMAarHUTHOE MOJE U 6
) 3JIEKTPOMAarHUTHBIE BOJIHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI paCIIPOCTPAHEHHUs CBETA 8 2
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI

4.3 Paznoxxenue 6emnoro cBera B CIEKTP




Wroro no pazueny 16
Pa3gen 5. KBanToBbI€ IBJICHUS
5.1 Hcnyckanue v morjomnieHue cBeTa aToMoOM 1
5.2 Crpoenue aTOMHOrO siApa
5.3 SnepHbie peakuuu
Hroro no pazgeny 16
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IIMIT MOAYJIb
6.1 Mexanuueckue siBJIeHHS (TIOBTOPUTEIHHO- 6 3
) 00001IaI0ITNIT MOTYITh)
62 TennoBbie siBIeHUS (IOBTOPUTEIBHO- 3
’ 00001IarOIIUI MOTYJIb)
6.3 DIIEKTPOMAarHUTHBIC SIBJICHUS 3 |
) (TTOBTOPUTETHHO-0000IAOIIHI MOYIIb)
6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- | |
' 00600IIAOIINI MOTYITH)
6.5 [ToBTOpHUTENBHO-0000IIAIOIIIIT MOTYITH 4
Hroro no paszueny 17
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 26.5




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®dusuka — HayKa o npupoze. SBnenus
IIPUPOJIBI

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

duznueckue ABICHUS
®dusznyeckue BeJIMYuHbl. Pa3MepHOCTD.

Oduznyeckue npudbopsl. [lorpenrHoctu mpu
MPSIMBIX U3MEPEHUSAX

VYpok-uccnenosanue "M3mepenne
JUHEHHBIX pa3MepOB TEJ U MPOMEKYTKOB
BpeMEHH"

JlaGopaTtopHast pabota "H3mepenue
00BbEMa KUIKOCTH U TBEpAOTO Temna"
JlaGopatopHas pabota "OnpezneneHue
pa3MepoB Maibix Ted. Merop psiioB”
Metoap! HaydHOTO TTO3HaHUsA. OnrcaHue

(bU3HYECKUX SIBICHUHN C TTOMOIIIBIO
mMoaenen

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: JAbHOCTD MOJIETA IIApHKa,
MYIIEHHOT0 FOPU30HTAJIBHO, TEM OOJIbIIIE,
yeM OoJibliie BhICOTA ITycKa"

Crtpoenue BemecTBa. OMBITHI,




10

JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BELIECTBA

JlaGopaTtopHnas pabora "OrneHka 1uamerpa
aToOMa METOJIOM PSIOB (C UCTIOJIB30BAaHUEM
dotorpaduii)"

11

Ypok-uccnenoranue "Hadmonenue
TEIJIOBOTO paciupeHusi ra3oB. ONbITHI 11O
0OHapyXEHHIO IeUCTBUS CUIT
MOJIEKYJIIPHOTO IPUTSKEHUS"

12

13

14

JBmxxenne gactuil Bemiecta. duddysus.
bpoyHOBCKOE IBH>KEHHUE
VYpok-uccnenosanue "Habmroaenue n
00BbsICHEHHE OPOYHOBCKOTO JIBUKEHUS U

g dyzun"
B3anmozelicTBue yacTull BemecTna:
NPUTSKEHUE U OTTAIIKMBAaHUE

15

ArperaTHbIe COCTOSIHHSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBI

16

17

18

Mexannueckoe asuxenue. 11yrts,
TPAeKTOPUS, IEPEMEILICHHE
PaBHOMEpHOE U HEPAaBHOMEPHOE
nBuxeHne. CKopocThb

Haxoxnenne ckopocTH, yTH U BPEMEHN
IIPY paBHOMEPHOM IPSAMOJIMHENHOM
JBUKEHUHU

19

JlabopaTtopHast pabota "Onpeznenenue
CKOPOCTH PaBHOMEPHOTO JBUKEHUS"




['paduku npsAMOTUHEHHOTO PABHOMEPHOTO

20
JIBIKCHUS

)1 Pemenue 3anad no treme "Pacuer cpenneit
ckopocth"
JlaboparopHuas pabota "OnpeneneHue

22 CpeIHEel CKOPOCTH CKOJIBKEHUs OpycKa
WJIM 1IapyKa 110 HAKJIOHHOM miockocTy"

3 OTHOCHUTEILHOCTD ABMKCHHS. CI0KCHHE
CKOpOCTE MpH NapaJIeITbHOM JIBUKEHUN
[Tomyuenue u ananu3s rpauKoB

24 3aBUCHUMOCTH MYTH U CKOPOCTHU ABMKECHUS
OT BPEMCHH
Pemenue rpadguueckux 3aaad mo Teme

25 "Mexanuka. PaBHoMepHOE
MPSMOJIMHETHOE IBUKEeHUE"

26 SBnenue nHepuMH. 3aKOH HHEPLIUU
BzaumopencTeue Ten Kak npuurMHa

7 M3MEHEHUs1 CKOpoCcTU. Macca Tena Kak
Mepa UHEPTHOCTH Teja Mpu
MOCTYIATEeILHOM JABUKCHUHU

)3 Ypok-uccnenosanue "CpaBHeHHE Mace 10
B3aMMOJICHCTBHIO Tea"

29 IInmoTHOCTE BemiecTBa

30 JlaGopatopHas pabota "OnpezneneHue
IJIOTHOCTH TBEpAOTO Tena'

31 Pemenne 3amau mo teMe "Macca Tea.
IImorHOCTH BemecTBa"

32 Cwmecu u ciniaBbl. [loBepxHOCTHAS 1




JIMHEMHAS IIOTHOCTh

[ToaroroBka K KOHTPOJILHOU paboTe MO
teme "duznka — HaykKa 0 IpUpoJe.

33 [TepBoHavanbHBIE CBEICHUS 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHHUHU BEIIECTBA.
Mexanuka"

KonTtponbHas padora no teme "®duznka —

34 Hayka o npupoje. [leppoHavdaibHbIC
CBeZIeHHs 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHUU BeniecTBa. Mexanuka"

35 Cuina. SIBnenune tsarorenus. Cujia TSHKECTH

36 N3o0paxenue cwit. Pemenne 3amay mo
teme "OnpeneneHre CUibl TsoKecTr"

37 Cuna ynpyrocru. 3akoH ['yka

38 Bec tena. U3mepenune cui. Jlunamometp
Ypok-uccnenoBanue "Habmonenue

39 M3MEHEHUS CKOPOCTH IIPU
B3aMMOJICHCTBUU TEI"

40 Pemenue 3amau mo reme "Cuiia ynpyroctu.
Bec Tena"

JlaGopaTtopHas pabota "OMBbITHI,

41 JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTh
pacTspkeHus (aeopmariu) NpyKUHbI OT
MIPUIIOKEHHOM CHIIBI"

42 Cuna tpenus

43 Cnoxenue cui. PaBHonelcTByomas cuia

44 Pemenne 3amau no teme "CiiokeHue CHUIL.

PaBHoxeiicTByromas cria"




Penrenue 3amau mo teMe "B3aumMmonelicTeue

45
ten. Cuibl B MeXaHuKe"
Pemenue 3anaud no teme "Cuna tpenus'.

46 Ypok-uccienoBaHue 1o Teme
"NccneqoBaHue 3aBUCUMOCTH CHJIBI
TPEHUS OT IUIOIIAU COTPUKOCHOBEHUS"
JlaboparopHas pabota "OnBITHI,
JIEMOHCTPHPYIOLIUE 3aBUCUMOCTh CHITBI

47 TPEHUS CKOJILKEHUS OT CHJIBI JIABJICHHUS 1
XapakTepa CONMPUKACAFOITNXCSI
MoBepxHOCTEH"

43 Pemenue 3agau mo teme "B3aumMopeiicTBue
tes. Cuibl B MexaHuke"

49 KonTtponpsHast pabora o Teme
"BzaumoneiictBue Ten"

50 JlaBneHne TBEPIABIX TEN

51 Ypoxk-skcnepumenT "CrocoObl
ompeiesIeHus JaBJIeHUs TBepaoro Tena'

57 VYpok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHUS ra3a oT TeMIepaTypsl”

53 JlaByieHne KUJIKOCTEH U Ta30B. 3aKOH
[Tackans

54 [IneBMaTH4eCcKne yCTpOKCTBa

55 3aBUCHUMOCTbD JaBJICHUS KUIKOCTH OT
II1yOUHBI

56 [M'uapocTaTdeckuii mapamaokc

57 VYpoxk-nipoekT "U3yuenne cooOmaronmxcs

cocynoB"




Ypok-koubepenmus "I uapaBindeckue

58 |
MEXaHU3MBbI

59 Hcnonp30BaHre BHICOKUX JaBICHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemenue 3agau nmo treme "JlaBnenue
KUIKOCTH"

61 Atmocdepa 3emin ¥ MPUUYUHBI €€
CYILLECTBOBaHUS

62 VYpok-uccnenosanue "l[IposiBinenue
JercTBus atMocepHoro naBiaeHus"

63 Wzmepenune atMmochepHOro naBiIeHuUS.
OneitT Toppuuennu
3aBUCHUMOCThH aTMOC(HEPHOTr0 JaBICHUS OT

64 BBICOTHI HaJl ypoBHEeM Mops. [Tpubopsr st
U3MEpEHUS aTMOC(HEPHOTO JTaBIICHUS

65 bapometp-anepoun. AtmochepHoe
JIABJICHUE Ha PA3JIMYHBIX BBICOTAX

66 BritankuBaromas cuna. 3akoH Apxumesa

67 Pemenne 3agau no teme "3akoH
Apxumena"
Ypok-uccnenoBanue

63 "JKcrepUMeHTaIbHOE OOHApYyKEeHHE
JIEMCTBHUS )KUJIKOCTHU U Ta3a Ha
NOTPYKEHHOE B HUX TeNO0"
JlaGopaTtopHas pabota "Onpenenenue

69 BBITAJIKMBAIOIEH CHIIBI, IEUCTBYIOIIEH HA

TEJO0, IOIPY>KEHHOE B JKUJKOCTb"

70

[1naBanue Ten




JlaGopaTtopHast pabdota "HcciaenoBanue

71 3aBHCUMOCTH Beca Tea B BOJe OT o0bema
NOTPYKEHHOMN B KHUIKOCTb 4acTu Tesa"

72 BosnyxonnaBanue. [1naBanue cygoB

7 Pemenne 3agad mmo teme "3akoH
Apxumena. YciaoBus niaBaHus ten'"
Pemenwne 3agau mo Teme "JleiicTBue

74 JKUJIKOCTH U T'a3a Ha OTPY>KEHHOE B HUX
Teno"
Vpok-npoekt "KoHctpynpoBanue

75 apeoMeTpa WM JIOJAKU 1 OTpeIeTICHUE
rpy30M0abEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO

76 teme "JlaBieHue TBEPIbIX TEJ, )KUAKOCTEH
1 ra3oB"

77 KonTponbHas pabora no teme "JlaBienue
TBEPJIBIX TeJ, )KUIKOCTEH U Ta3oB"

78 Mexanuueckasi paboTa

79 MoIHoCTh

20 Pemenue 3a1ay Ha onpenenenue paboTh U
MOIIIHOCTH

81 PaGota cuibl TSKECTH M CUITBI TPEHUS

20 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH,
pa3BHBaEMOM MPHU MOIBEME O JTECTHHIIE"

83 [IpocTbie MexaHU3MBI

84 MowmeHnT cusl. [IpaBnino MOMEHTOB

25 JlaboparopHas pabota "M3ydeHnue npaBuia

pbrdara ajist moABUKHOT'O U HCITOABUKHOT'O




86

0JIOKOB"

"3o10TOE MPaBUIIO" MEXAHUKHU

87

88

89

Pentenue 3amau mo teme "3010T0€
npaBuiio Mexanuku" / Beepoccuiickas
npoBepouHas pabora

Pemenue 3amay o teme "Pabora cuibl
TSDKECTH U cuJIbl TpeHus" / Beepoccuiickas
npoBepouHas pabora

Vpoxk-npoekt "[IpoexkTupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU MapaMeTpaMu”

90

Ypoxk-koudepenuus "[IpocTsie
MEXaHU3MBI B OBITY, TEXHUKE, )KUBBIX
opranuzmax"

91

92

Koaddurment nose3noro neicTBust
MPOCTBIX MEXaHNU3MOB

JlaGopatopHas pabota "OnpezneneHue
KIIJI moaBM>XKHOTO M HEIOABHKHOTO
0710K0B"

93

Mexannueckas sHeprus. Kunernueckas u
MOTCHIUAIbHAs DHEPTUs

94

95

96

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

VYpok-3KcnepuMeHT "IKCnepuMEHTAIbHOE
onpeJieJICHuE U3MEHEHUS! KHHETUYECKOU U
MOTEHIUATBHON SHEPTUH MPU CKaThIBAHUHU
TeJla MO HaKJIOHHOM MIOCKOCTH"

[ToxroroBka K KOHTPOJILHOU paboTe 1Mo
teme "Pabota u MOImHOCTh. DHEeprus"




KoHnTtpoinbhas padora mo teme "Pabora n

97 1
MOIIIHOCTb. DHEprus"
Pabora c Tekcramu 1o Teme

98 1
"MexaHndeckoe aBrKeHue"

99 Pabora ¢ Tekctamu o Teme "CtpoeHue 1
BelecTna”

100 Pa6ota ¢ Tekctamu 1o Teme "Cuiibl B 1
npupoze"

101 Paﬁiom C TEKCTaMH I10 TciMe "JlaBieHue |
TBEPABIX TEJ, KUAKOCTEH U ra3oB"”

102 Pabora ¢ Texkctamu no Teme "OHeprusi. 1
[IpocTsie MexaHu3mMbI"

OBUIEE KOJIMYECTBO YACOB I10 102 73

I[TPOT'PAMME




8 KUIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fll3yqemm :)Iﬁljl;l;OBaTeﬂbele
padoThI padoThI pecypenI
OcCHOBHBIE TI0JIO’KEHUS MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIC 1
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopenu TBepaOro, KUAKOTO U |
ra3o00pa3HOro COCTOSIHUH BEIIeCTBa
Ypok-koHpepenmnus "Kpucraimndeckue u
4 amop¢useie Tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aiMa3oB"
5 CmauuBaHue ¥ KanWIISIPHOCTD. |
[ToBepXHOCTHOE HATS)KEHUE
TemoBoe paclIupeHue U CxaTtue 1
TennoBoe neukenue. Temmeparypa 1
TemnepaTypHble HIKaIbI 1
9 BuyTpeHHsIs1 3Heprus u cnocoObl eé |
MU3MEHEHUS
10 Buns! Tennonepenaun 1
Vpoxk-koupepennus "McrnonpzoBanue
11 TEIUIOBBIX CBOWCTB BEIIECTB U MAaTEPUAJIOB B 1
LesiX dHeprocoepexeHus"
12 KonuuecTBo TeminoTel. Y aenpHas 1

TCIIJIIOEMKOCTD




13

14

15

VYpoxk-uccienosanue "[IpoBepka runoresbl
JTUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA
KUJKOCTU B TEPMOMETPUUIECKOMN TPyOKE OT
TeMneparypol"

YpaBHEeHUE TEIIOBOTO OanaHca.
TennooOMeH U TEIUIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

JlaGopaTtopHast padota "HccinenoBanue
SBIICHUS TETNIOOOMEHA MPU CMEIIMBaHUU
XOJIOJIHOW U ropstyeit BobI"

16

Pemenue 3amau no reme "TemioooMeH u
TEIJIOBOE paBHOBecHE"

17

18

19

JlabopaTtopnast pabora "Onpeznenenue
KOJIMYECTBA TEIUIOTHI, IIOJTYYCHHOTO BOJIOMN
IIPH TEII00OMEHE C HarpeThIM
METaJUTMYECKUM IIWIHHAPOM"

[TnaBrneHue u OTBEpAECBaHHE
KPUCTALTMYECKHUX BEIIECTB. Y AeNbHAS
TEIUIOTA TUIABJICHUS

Pemienne 3amad mo teme "[InaBneHue u
OTBCPACBAHUC KPUCTAJUIMYCCKUX Ten"

20

JIaOopaTtopHas padora "Omupeneinenue
paTop p p
yIEIbHON TEIJIOTHI TUTaBJICHHS Jiba"

21

22

VYpok-uccnenoBanue "CpaBHEHHE MPOLIECCOB
IJIAaBJICHHUA KPUCTATINIMYCCKUX TCI U
pa3MsArdeHus Mpyu HarpeBaHUU aMop(HBIX

Tex"

[TapooGpazoBaHue U KOHJEHCAIUS.




Ucnapenue

Kunenue. Y nennHag Temwiora
napooOpa3oBaHus. 3aBUCUMOCTh

23 TEMIEPATYpPbl KUIIEHUS OT aTMOC(HEpHOTro
JTaBJICHUS

24 Pemenue 3amau mo Teme "TlapooOpa3oBanue
U KureHue"
VYpok-uccnenosanue "OO0bsicHEHUE

25 3aBUCUMOCTH TEMIIEPATypbl KUIIEHUS OT 1
naBieHus"

26 HacpineHHbIH 1 HEHACHIIIEHHBI ap.
BrnaxHocTs Bo3ayxa
BitasxxHOCTB BO311yXa U €€ U3MEPEHHUE.

27 JlaboparopHas pabota "Onpenenenue 0.5
OTHOCHUTEJIbHOM BJIAXXKHOCTHU BO3ayXxa"

28 Pemenne 3amau nmo reme "BiaaxHocTs"
Pemenue 3anau v ananus cuTyamuu,

29 CBSI3aHHBIX C SBICHUSMU HCTIAPEHUS U
KOHJICHCAIIUU

30 DHeprus TOmIuBa. Y ieibHas TeraoTa
CrOpaHus

31 [IpuHMIBl pabOTHI TETIOBBIX ABUraTeNIed

1 [TapoBas TypOuHa. /[Burarens BHyTPEHHETO
CrOpaHus

33 KIIJI TenmoBoro aBuraress

34 Pemenue 3agau no reme "KIIJ TermioBoro
nsurareis"”

35 Ypok-koHpepenus "TemnnoBsie qBUTATETN




Y 3aluTa OKpysXaroieu cpeabl”

36 TenioBble OTEPHU B TEIIOCETSX

37 3aK0H COXpaHEHUs U MIPEBPAILCHHS YSHEPTUU
B MEXAHWYECKUX U TEIUIOBBIX MPOIECccax
[ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME

38 "TeruoBkle ABICHUA. M3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'
KonTtponsHast padora o Teme "TemmoBbie

39 sIBJICHHS. VI3MEHEeHHe arperaTHbIX
COCTOSIHM BelrecTna"

40 DnekTpusanus Tei. [[Ba pona 3apsioB
VYpok-uccnenosanue "Mccnenopanue

41 CIoco0O0B pa3IUYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCA"

42 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
Onektpuueckoe nojie. Hanpspk€HHOCTD

43 anekTpudeckoro noss. [Ipunuun
CYMEPIIO3UITUH IJIEKTPUUECKHUX MO

44 Hocurenu snekTpuyeckux 3apsioB.
DneMeHTapHbIi 3apsia. CTpoeHune aroma

45 3aKOH COXpaHEHUs ANEKTPUUECKOTr0 3apsaa

46 [IpoBOIHUKY, TUDTIEKTPUKH U
MOJTYITPOBOTHUKH

47 Ypok-koHpepeHIus "DneKTpu3anus B
MMOBCEAHEBHOM KU3HN"

43 Pemenue 3amad mo Teme "3akoH coXpaHEHUS

ANEKTPUUECKOro 3apsiaa’




DnekTpuyeckuii Tok. MICTOUHUKH

49 1
AIEKTPUUYECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JICUCTBUS JICKTPUUYECKOTO MOJISI Ha 1
MPOBOJHUKYU U JUAIEKTPUKHU"

51 DNEeKTpUYECKUM TOK B MeTa/lIax 1

52 DJIEKTPUUYECKUI TOK B )KMAKOCTAX U razax 1

53 DJeKTpuyecKas 1erb 1

54 Cwuiia Toka. AMriepmerp 1

55 DnekTpuueckoe HanpskeHue. Boinbtmerp 1
JlaGopaTtopHas padora "COopka u

56 UCIBITaHUE 3JIEKTPUUECKOH 1eH 1
MOCTOSTHHOTO TOKa"

57 3aBUCHUMOCTh CHJIBI TOKA OT HaIPSHKCHHUS. |
3akoH OMa aJid yyacTka 1enu
JlaGopaTtopHast pabora "HccnenoBanue

53 3aBUCHMOCTH CUJIbI TOKA, TPOTEKAIOLIETO |
yepe3 pe3ucTop, OT HAMPSKEHUs Ha
PE3UCTOPE U CONIPOTUBJIEHUS pe3ucTopa’

59 DNEeKTPUUECKOe COIIPOTUBIICHHE. Y AETbHOE |
COTIPOTHUBIICHUE

60 JlaGopaTtopHast pabota "Onpezaenenue |
YAEIBHOIO CONIPOTHUBIICHHS IPOBOAHUKA"

61 Pemenue 3amgau o reme "DiekTpruecKkoe |
COIPOTHBIIEHHUE. Y IEIbHOE CONIPOTUBIIEHUE"

62 Pemenne 3amay mo treme "3akox Oma" 1

63 [TocnenoBarenbHOE U apalIEIbHOE |

COCAUHCHUA ITPOBOAHUKOB




64

65

66

JlaGopaTtopHas pabota "IIpoBepka npaBuia
CJI0’KEHHUsI HANIPSKEHUN NTpU
MOCJIEIOBATEILHOM COCIMHEHUH JIBYX
pe3uctopoB”

Penrenue 3amad mo reme
"[locnenoBaresibHOE M TapaIeIbHOE
COEIMHEHUS IPOBOIHUKOB"

JlaGopaTtopHas pabota "IIpoBepka npaBuia
JUTSL CUJIBI TOKA MPU HapasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

Pemenue 3a1ay Ha npumeHeHue 3akoHa OMa
JUTSL pa3JIMYHOTO COSAMHEHUS TPOBOTHUKOB

68

69

70

O/1C u BHyTpEeHHEE CONPOTUBIICHHUE
MCTOYHMKA TOKA. 3akoH OMa JiJ1sl TOJIHOU
enu

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

JlaGopatopHas pabota "Onpeanenenne S/C
Y BHYTPEHHETO COMPOTUBJICHHS HCTOYHHUKA
ToKa"

71

72

73

[IpaBuna Kupxroga

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"

Ypok-uccnenosanue "M3ydyeHne BoJIbT-
aMIIEPHBIX XapaKTEPUCTUK HEITMHENHBIX
DIIEMEHTOB"

74

PaGora snexrpuyeckoro Toka. MouiHocTh




75

OJICKTPHUYCCKOI'0 TOKa

JlaboparopHas pabota "OnpeneneHue
paboThI U MOIITHOCTH AJIEKTPHUYECKOTO TOKA"

76

77

78

79

3akon [[xoyns-Jlenna. ITorpeburenn
AIIEKTPUYECKOro Toka. KopoTkoe 3ampIkanue

Ypok-koupepenmus "OObsiCHEHUE U
NPUHIUI JSHCTBUS JOMAITHUX
3IIEKTPOHArpeBATEIbHBIX TIPUOOPOB"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena
U UX B3auMonencTus. I1ocTOSIHHBIN
SJIEKTPUYECKUM TOK"

KonTtponpsHast pabora o Teme
"DneKTpuuecKue 3apsabl. 3apsyKEHHbIE Tella
U UX B3aumonencTsus. I1ocTOSHHBIN
3JIEKTPUYECKUN TOK"

80

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

81

82

83

Ypok-uccnenosanue "Mzydenne
MarHUTHOT'O TOJISl TOCTOSIHHBIX MarHUTOB
P UX O0BbEIMHEHUH U Pa3/IeIICHUN.
Buszyanu3anus mosst HOCTOSHHBIX MAarHUTOB"

OmneiT OpcTena. MarauTtHoe nose
JJIEKTPUYECKOr0 TOKa

OneiT AMniepa. MarHuTHOE 10JI€ KaTyIIKH C
TOKOM. [IpuMeHEHNE ANEKTPOMAarHuToB B
TEXHHUKE

84

Cwita Amriepa u onpeniesieHue eé




HaITpaBJICHHUA

Pemenue 3amgau no reme "Cuiia Amnepa u

85 onpezesneHue €€ HanpaBiaeHU"
ONEeKTpOABUTaTEIb OCTOSIHHOTO TOKA.

86 Hcnonp3oBanue a51eKTpoABUraTeNIel B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

87 Bcepoccuiickas mpoBepouHas pabota

88 Bcepoccuiickas mpoBepouHas pabota

29 JlaboparopHas pabota "M3yuenue nerictBus
MarHUTHOTO TI0JIs Ha MTPOBOJIHUK C TOKOM"

90 Ypok-koHpepenus "[Ipaktudeckoe
MIPUMEHEHHUE 3JIEKTpOABUraTeiein"

01 JlaboparopHas padota "KoHcTpyrpoBaHue u
u3y4deHue paboThl dJEKTpoABUTaTENA"

90 JlaGopaTtopHnas padora "U3zmepenne KI1]]
AJIEKTPOJIBUTATEIHLHON YCTAHOBKH"

93 OnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOM
nHaykuuu. Ipasuno Jlenna
VYpoxk-uccnenosanue "Mccnenopanue

94 W3MEHEHUH 3HAYEHUs U HAIIPaBIICHUS
WHIYKIIMOHHOTO TOKa"

Pemenue 3amau no reme "3akoH

95 3JIEKTPOMAarHUTHOM MHAYKInuU. [IpaBuio
Jlenma"

96 Onextporeneparop. CriocoObl MOTyYeHUs
AIEKTPOIHEPT U

97 Vpoxk-koH(pepeHtus "IneKTpOCTaHITUN Ha

BO300HOBJISIEMBIX UCTOYHUKA OHCPTHHU.




[TpoGaemsbl 3xosoruu. TormmBHBIE
AJIEMEHTBHI U AJIeKTpoMoOmIn"

KoHnTtposnbHast pabora "DneKTpoMarHuTHbIC

98 " 1
SIBJICHUSA

99 Pabora ¢ Tekcramu 1o Teme "TeroBeie |
sBJIeHHS"
PaboTa ¢ TekcTaMu Mo TEME

100 "DnekTpuueckue 3apsabl. 3apsLKEHHbBIE Tela 1
1 UX B3auMojencTaue"

101 Pab6orta ¢ TexcTtamu 1o TeMe "ITocTOSHHBINA |
SJIEKTPUYECKUM TOK"

102 Pabota ¢ TexcTamu 110 TeMe "MaruuTHEIC |
SIBJICHUS M DJIEKTPOMArHuTHast MHAYKIUs"

OBILIEE KOJIMYECTBO HACOB I10 102 5

[NPOT'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Mexanuyeckoe nBuxeHrne. MarepuajibHas
Touka. CriocoObI onucaHus
MEXaHUYECKOTO JBUKEHUS

Cucrema orcuera. OTHOCUTEIILHOCTD
MECXAaHNYCCKOI'O IBUXKCHUA

BGKTOpHHe BCJIMYHHBI, OIICPAalH C
BCKTOpaMH, IIPOCKIHUHN BEKTOPOB

Paanyc-BekTop MarepuaibHOM TOYKH,
[IEpEMEILIEHUE HA IIJIOCKOCTH

PaBHOMEpPHOE IPAMOIIMHEWNHOE JBUKEHUE

Pemenue 3anau no teme "PaBHOMEpHOE
IPSIMOJIMHENHOE ABMKEHNE"

HepaBHOoMepHOE NpsAMOIMHENHOE
nBuxkeHue. CpeaHsisi © MTHOBEHHas
CKOpOCTH T€JIa ITPU HEPABHOMEPHOM
JBHKEHUU

JlaGopaTtopHast pabota "Ornpezenenue
CpeHeN CKOPOCTH CKOJIbKEHUs OpycKa
HJIN ABUXXCHUSA HIapuKa I10 HaKJIOHHOH
IIJIOCKOCTH"

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE
JIBIOKEHUE. Y CKOpEHUE




10

11

12

CKOpOCTh PaBHOYCKOPEHHOTO
npSAMOJIMHEHHOTO NBHXKeHus. [ paduk
CKOpOCTHU

Pemenue 3agaud no reme "CKopocTh
PaBHOYCKOPEHHOTO MPSAMOJUHEHHOTO
nBmxeHus"

[lepemenienue npu paBHOYCKOPEHHOM
IPSAMOJIMHEHHOM JIBUXKEHUHU

13

14

15

16

17

JlabopaTtophast pabora "Onpeznenenue
YCKOpPEHUS Tella IPH PAaBHOYCKOPEHHOM
IBIOKEHUHU 110 HAKJIOHHOM IUI0CKOCTH"

Pemenne 3amau o reme "llepemenienue
MIPU PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM
IBIKeHun"

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

['paduueckas UHTEpIIpeTALMs YCKOPEHHUS,
CKOPOCTH, IPOUJIEHHOTO ITyTH U
NepEMELICHUS U1 IPSIMOJIMHEHHOTO
JBUKCHUS

Pemenue 3anau no teme "I'papuyeckas
MHTEPIIPETALNS YCKOPEHUsI, CKOPOCTH,
IIPONJEHHOTO IIyTU U MEPEMEIIECHUS IS
IPSIMOJIMHENHOTO JBUKEHUS"

18

VYckopenue cBo001HOTO nafeHus. OMbITHI
lNanunes




Pemenue 3amau o teme "Yckopenue

19
cBOOOAHOTO TIaAcHUS"

20 JIBmkeHue Tesa, OpOIIeHHOTO MO/ YIJIOM K
TOPU30HTY

)1 Pemenue 3agau mo teme "J[BuxkeHue Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"
JlaGopaTtopHast pabdota "HcciaenoBanue

22 JBUKCHHUS TeJla, OPOIIICHHOTO TIOJT YIJIOM K
TOpU30HTY"
Pemenue 3amau mo reme "JIBrukeHue o

23 JEHCTBUEM YCKOPEHUS CBOOOTHOTO
naneHusa"

24 JIBHKEHHE 110 OKPYKHOCTH

)5 JluneitHast u yrioBas CKOPOCTh, IEPUOJ U
4acToTa

26 CKOpOCTh U YCKOPEHHUE MPU ABUKEHUU 11O
OKPY>KHOCTH

7 Pemenne 3agau mo treme "J[BrmkeHue mo
OKpYy>kKHOCTH"
Ypok-koH(pepenus "PacnoznaBanue u

28 npUOIMKEHHOE ONTMCAHKUE Pa3IMUHbIX
BUJI0B MEXaHUYECKOTO ABIKEHUS"
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

29 TeMme "MexaHn4ecKkoe JIBUKEHUE U
CrocoObl ero onucaxus"
KonTponbhas pabota no teme

30 "MexaHU4YecKoe IBUKEHHUE U CITIOCOOBI €r0

onucauus"




31 ITepBriii 3akoH HptoTOHA. BEKTOp CHITBI

1 Bropoii 3akon Herorona.
PaBHopelicTByOIIAsA c1iia

33 Tpertunit 3akon Hetotona. Cynepno3unus
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3anau no teme "Cuna
ynpyroctu"
JlaboparopHnas pabota "Hccrnenoanue

36 3aBUCHUMOCTH CHUJIBI YIIPYTOCTH,
BO3HHKAIOIIIEH B MPY>XKUHE, OT CTEIIEHU
neGopManuu IpyKUHb"

37 Cuna tpenus. Koadpduument tpenus

18 JlabopaTtopnast pabora "Onpeznenenue
Kod(duUIIMeHTa TPEHUS CKOIbKCHHS "
JlabopaTtopHast pabora "HccnenoBanue

39 3aBUCHUMOCTH CHJIbI TPEHUSI CKOJIbKEHUSI OT
CHJIbI HOPMAJIBHOTO J1aBJICHUs "

40 JIBu>keHue Ted M0 OKPYKHOCTHU O]
JIECTBUEM HECKOJIBKUX CHII

41 3axkoH bepHymu u noxbEMHas cuiia Kpblia
VYpok-koHpepenus "CoBpeMeHHbIE
JeTaTeabHbIE annaparkl, cya Ha

42 TOJIBOAHBIX KPBUIbSX, aHTUKPBIIO Ha
CKOPOCTHBIX aBTOMOOUJISX. J[BIKeHHE
1oe3/1a Ha MarHUTHOM MOyIIKe"

43 Cuna TsKeCcTH ¥ 3aKOH BCEMHPHOTO

TATOTCHUA




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

4 ueHTpa. IlepBas kocMudeckasi CKOpoCTh

45 HeBecoMocTs u neperpy3ku

46 PaBHOBecue maTepuaJbHONW TOYKHU.
AOGCOIIOTHO TBEPOE TEIIO

47 MowmenT cuibl. [IpaBuino MOMEHTOB

43 VYpok-uccnenosanue "Ornpezaenenue
LEHTpa TSKECTU pa3IMUHBIX Ten"
Hmnynsc Tena. MIsMeHeHne uMITyIbea.

49 HNmnynec cunsl. YIpyroe u Heynpyroe
B3aWMO/ICICTBUE

50 3aKOHbBI U3MEHEHUS U COXPAHEHUS
UMITyJIbCa

51 PeaktuBHOE NBHXKEHUE
Pemenue 3amau no teMe "3akoH

52 COXpaHEHHUs UMITyJIbCca. PeakTuBHOE
nBrxeHue"

53 Mexannueckas paboTa U MOIIIHOCTb

54 PaGora cuibl TsKECTH, CHITBI YIPYTOCTH U
CHUJIBI TPEHUS
JlaGopatopHas pabota "OnpezneneHue

55 paboThI CUJIBI TPEHUS TPU PAaBHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTATbHON
oBEepXHOCTH"

56 CBs3b 2HEPTUH U pabOTHI
JlabopaTtopHast pabota "Onpeznenenue

57 paboThI CUJIBI YIIPYTOCTH MIPH MOABEME

Tpy3a € UCITIOJIb30BAHUCM HCTIOABHUIKHOT'O U




58

[IOABMKHOTO OJIOKOB"

[ToreHunanbHas s3Heprus

59

60

Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEPrUu

3aKOH U3MEHCHUS U COXpaHCHUA
MEXaHUYEeCKOH OHEPIrun

61

Pemenue 3amau no reMe "3aKOHEBI
W3MEHEHUS U COXPAHEHUsI MEXaHUYECKOU
sHeprun"

62

63

64

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
teme "B3auMojeiicTBue Tell. 3aKOHBI
coxpaHeHus"

KoHTpoinbHast pabota 1o Teme
"B3anMonencTBHE TEI. 3aKOHBI
coxpaHeHus"

KonebarenbHoe npuxkenne. OCHOBHEIC
XapaKTePUCTUKHU KoJeOaHUil: epuo/,
4acToTa, aMIUTUTYAa

65

MareMaTH4ecKuil U Npy>KUHHBINA
MasTHUKH. JJabopaTopHas paboTta
"HccnenoBaHue 3aBUCMMOCTH IIEPUOAA

KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH"

0.5

66

JlabopaTtopHast pabora "HccnenoBanue
3aBHCUMOCTH TIEpHO/Ia KOoJIeOaHui
MPYXKHHHOTO MasiTHUKA OT Macchl rpy3a"

67

68

[Mapmonnueckne konebaHus

JlaGopatopHas pabota "H3mepenue
yCKOpeHusi CBOOOAHOTO naieHus"




69

70

3aryxaromue Kojaebanus. BeiHyK1eHHbIe
koJieOanusi. Pe3onanc

[IpeBparnieHue SHEPrun Ipu
KoJIe0aTeIbHOM JBHIKEHUHU

71

VYpok-uccinenosanue "[IpoBepka
HE3aBUCHMOCTH NIeproJia KoJaeOaHHi
rpys3a, MOJIBEIIEHHOTO K JICHTE, OT MacChI

rpysa"

72

73

74

MexaHn4yeckue BOJIHBL: IPOAOJIBHBIE U
IIOIIEPEYHBIE

CBolicTBa MEXaHUYECKUX BOJIH. JlJIMHA
BOJIHBI U CKOPOCTh €€ pacrpoCTpaHCHUS
VYpok-uccnenosanue "Habnronenue
uHTepdepeHINY U TUPPAKIIUHA BOJTH Ha
MOBEPXHOCTU BOJIbI"

75

VYpok-koHpepenus "MexaHnuueckue
BOJIHBI B TBEpAIOM Teie. CelicMuyeckue
BOJIHBI"

76

7

3Byk. Pacripoctpanenue u orpaxxeHue
3ByKa
Pemenwue 3anau no teme "3Byk"

78

Ypok-uccnenoBanue
"JKcrnepuMEHTAIbHOE OIpeIeIeHHE
TpaHUIl 4YaCTOThI CJIBIIIMMBIX 3BYKOBBIX
Kosiebanui"

79

80

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe3oHaHC.

Ypok-uccnenoBanue "Habmonenue u




00BsICHEHHE aKyCTUYECKOro pe3oHaHca"

Wndpassyk u ynprpa3Byk. Kondepenmus

81 "Hcnonb30BaHuE yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUSX"

20 DJIEKTPOMArHUTHOE TMOJIE U
AJIIEKTPOMATrHUTHBIE BOJIHBI

83 CBolCTBa 2JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepennus "Llkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue

84 3JIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM
cBs3u. Paguonoxkanus. KocMuueckas cBsizb
"

25 Pemenue 3a1ay Ha onpeesieHne 4acTOTh
U ITTUHBI SJIEKTPOMArHUTHOM BOJTHBI

26 DneKTpOMarHuTHast IPUPO/ia CBETA.
CxopocTh cBeTa

37 BousiHOBBIE CBOJICTBaA CBETA:
uHTephepeHIMs U AUdpaKIus

28 JlyueBas MoJienb CBETa U TeOMeTpUYeCcKas
onTuka. lcTouHnKu cBeTa

29 [IpssMonuHENHOE pacIpOCTPAaHEHHE CBETA.
3armenus Connia u JIyHsl

90 3akoH oTpaxeHus cera. Ilnockoe 3epkaio

91 [TocTpoenune n3o0pakeHui,
c(hOopMUPOBAHHBIX 3€PKATIOM

9 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS
cgeta. [lonHoe oTpakeHue ceTa.

93 JlaboparopHnas paboTta "Hccrnenoanue




3aBUCUMOCTH yIJIa IPEJIOMIIEHHUS OT yria
[aJICHUs CBETOBOI'O JIy4a Ha FPaHULIC
«BO3.1yX-CTEKIO»"

VYpoxk-uccienopanue "Ananus u

o4 00BSICHEHHE ONTUYECKOT0 MUpaxa"
Ypok-koHpepennus "Vcnons3oBanue

95 IIOJIHOTO BHYTPEHHETO OTPAXKECHMUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

96 JIun3a, xox aydeil B TUH3E

97 ®dopmysia TOHKOH JIMH3BI
JlabopaTtophast pabora "Onpeznenenue

98 (OKYCHOTO pacCTOSIHUS M ONTHYSCKON
CHJIBI COOMPAIOIICH JTUH3BI"

99 [Toyuenue n300pakeHUii ¢ TOMOIIbIO

coOuparoliel U pacceuBarolel JINH3
Ypok-konpepennus "[Ipunnmn neiicTBus

100 ONTUYECKUX MPHOOPOB (MUKPOCKOTI,
Teseckor, ¢poroanmnapar)"

I'ma3 kak onTuueckast CHCTEMA.

101 bnn3opyKkocTh U JaJIbHO30PKOCTh
Paznoxenue 6enoro cBera B CIIEKTP.

102 OneiTel HetoToHa. CnoxxeHue
CHEKTpaJIbHBIX 1[BETOB. /lucnepcus ceeta
VYpoxk-npaktukym "Habmtonenue u

103 00BSICHEHUE OMBITOB MO PA3II0KEHHIO

6enoro csera B criekTp. [lonyuenue 6emnoro
[[BETA MPH CJIIOKEHUHU 1IBETOB"

104 OmnsiThl Pesepdopaa u muianerapHast




MOJIEJIb aTOMa

105 ITocrynarer bopa. Moaens aroma bopa.
Hcnyckanue U MorionieHue CBeTa aTOMOM.

106 KBantsl. JIuHeiuaTsie CIEKTPBI
Ypok-npaktukym "Habmronenue

107 CIUIOLIHBIX U JMHEHYAThIX CIEKTPOB
U3JIy4€HHS U UCITyCKaHus"

108 PagnoakTuBHOCTE. Anb(da-, 6era- u
raMmma-u3J1y4eHHs

109 Crtpoenue atoMHoro siapa. Hykinonnas
MOJI€JIb aTOMHOTO Sipa

110 PaanoaktuBHbIE TpeBpaiieHus. M30Tombl

111 [Iepnon nmonypacnana
Ypok-kondepennus "Jleiictpue

112 PaANOAKTUBHBIX U31yYECHUN HA KUBbIE
OpraHU3MBI. 3allUTa OT PAIMOAKTUBHOTO
u3nyyeHus"

113 S nepHble peakunu. 3aKOHbI COXPAHEHUS
3apsII0BOTO U MacCOBOT'O YUCEI

114 OHeprus cBA3M aTOMHBIX siziep. CBA3b
MacChl M DHEPTUU

115 Pemenue 3amau mo reme "SnepHbie
peakuuu. JHEeprus CBsizu"

116 Peakuuu cunTesa u eneHus saep.
Wcrounuku sneprun ConHua v 3BE311
VYpoxk-koupepennus "AnepHas

117 SHEpreTukKa. JKOJIOrHYeCcKHe MPOoOIeMbl
AIEPHON PHEPIETUKU "




[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

118 teme "Konebanus u BosiHbl. CBETOBBIE U
KBaHTOBBIE sIBIcHUA"
Kontposnbhas padora mo teme "Konebanus

119 1 BoJIHBEI. CBETOBBIC 1 KBAHTOBBIE
SIBJICHHS"

120 Pewienne pac4eTHbIX 110 TEME
"MexaHndeckoe ABrKeHue"

121 Pemienne pacyeTHBIX U KaYE€CTBEHHBIX
3aja4 1o reme "B3aumMopeiictBue ten"
Pemrenne pacyeTHBIX M KAYECTBEHHBIX

122 3a7a4 Mo TemMe "3aKOHbI COXPaHECHUS
SHEPruM U uMIyinca'

123 JlaGopaTopHbie pabOTHI 110 TEME
"MexaHndeckoe aBrKeHue"

124 JlaGopaTopHbie pabOTHI 110 TEME
"B3aumoneiictaue Tea'"

125 Jlaboparopubie paboTsl 1o Teme "IIpocThie
MEXaHU3MbI"

126 Pemienne pacueTHBIX U KAUECTBEHHBIX
3azna4 no teme "Temnossle mpoueccs”

127 Pemienne pacyeTHBIX M KaYECTBEHHBIX
3a7a4 no reMe "BiaxaocTs"
Pemenne pacueTHBIX U KAY€CTBEHHBIX

128 3ama4 no teme "KIIJ[ TernoBsix
nBuraresei”

129 Pemienune pacdeTHBIX U KAY€CTBEHHBIX

3a71a4 10 TeMe ""3aKOHBI HOCTOSIHHOT'O




TOKA"

Pemenne PACUCTHBIX U KAUCCTBCHHBIX

130 3aaa4 no teme "KII/] snexkTpoycTanoBok" !

131 JlaboparopHbie pabOTHI 110 TeMe "3aKOHBI 1
MMOCTOSIHHOTO TOKa"

132 JlaGopaTopHbie pabOTHI 110 TEME |
"CpeToBbI¢ sIBICHUS"

133 PabGora ¢ Tekcramu 1o Teme "3aKOHBI |
COXpaHEHHUs B MEXaHHUKe"

134 Pabota ¢ Texctamu 1o Teme "Konebanus u 1
BOJIHEI"

135 PaGora ¢ Tekcramu 1o Teme "CBeTOBEIC 1
SIBIICHUS"

136 PabGora ¢ Texcramu o Teme "KBaHTOBas u |
snepHas puzuka"

OBUIEE KOJIMYECTBO YACOB I10 136 245

[NPOTPAMME




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]101"0 06pa303a}mﬂ

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pas3iinuaTth ABJICHHA IIO OIMMCAHHUIO MX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC q)HSquCKOG SABJICHHUC

1.3

pacno3HaBaThb  IPOSIBJIEHWE  HM3YYEHHBIX  (U3NYECKUX  SBICHUM B
OKpY’KalolleM MHUpE, B TOM 4Hclie (U3UYECKUE SIBICHHUS B MPHUPOJE, MPH
9TOM TMEpPEBOJUTh MPAKTUYECKYI0 3aJady B Yy4eOHYIO, BBLAEIATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUMN

1.4

OIKCHIBATh M3yUYCHHBIE CBOWCTBA TelI W (U3WYECCKHE SBICHUS, HCIOIB3YS
¢usznueckue  BEJIWYMHBI, [PU  ONUCAHUM MPaBWIbHO  TPAKTOBATh
(Gu3NYECKUN CMBICI UCIIOJIb3YEMbIX BEIMUYMH, X 0003HAYEHUS] U €AMHUIIBI
¢U3NUeCKUX BEIWYHMH, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYTMMH BEIMYUMHAMHU, CTPOUTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (prU3MUeCcKUX BEINYMH

1.5

XapaKkTepU30BaTh CBOWCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTOJNB3ysl  M3YYEHHBIE 3aKOHBI, TMpPHU OSTOM JIaBaTh  CJOBECHYIO
(GOpMYITUPOBKY 3aKOHA U 3aMHCHIBATH €70 MATEMATHYECKOE BhIPAKEHUE

1.6

O0BSICHATh (hU3NYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHCIE U
B KOHTEKCTE CUTYaIlil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYecKux
niaroB ¢ omnopoi Ha 1 — 2 W3y4eHHBIX CBOICTBa (DU3MUECKUX SIBICHUH,
(bu3NYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHele 3amaud B 1 — 2 [eHCTBUSA, UCHOJB3YyS 3aKOHBI U
dbopmysbl, CcBA3BIBaIONME (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHalIM3a
yCIIOBUS 3ajaud 3allMChIBaTh KPaTKOE YCIOBUE, MOJCTABIATH (hU3HUECKUE
BEJIMYMHBI B (OPMYNIbI M TPOBOAUTH Pacu€Thl, HAXOIUTh CIPAaBOUYHbIE
JaHHbIe, HEOOXOJUMBIE ISl peUIeHHs 3ajad, OLEHUBAaTh PEaTUCTUYHOCTh
MOJYYEHHOM (hrU3NYECKON BETUUHUHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO pEIIUTh MpPH OMOIIU
(bu3NYECKUX METOOB, B ONMUCAaHUM HCCIEA0BAaHUS BBLACIATH MIPOBEPSIEMOE
MpeNIoNIoKeHNe (TUIOTe3y), pa3iinyaTh U HHTEPIPETHPOBATH MOTYYECHHBIN
pe3ysbTaT, HaXOAuTh OMIMOKM B XOJE OIbITa, JE/laTh BBIBOJBI MO €ro



pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOJIUTH OTBITHI [0 HAOIOJCHUIO (PU3UUYCCKUX SBICHUH W (PU3HUYSCKUX
CBOMCTB Tel: (hOPMYJIMPOBATH IPOBEPSIEMbIC IMPEAIOI0KCHUS, COOMPATh
YCTAHOBKY M3 MPEIOKEHHOTO0 000pYI0OBaHMUs, 3alIUCHIBATh XOJ OIbITa U
(GhopMyITUPOBATH BEIBOIBI

BBIIIOJIHATh IPSAMBIE H3MEPEHUs C UCIOJIb30BAHUEM AHAJIOIOBBIX U
IUGPOBBIX MPUOOPOB, 3alUCHIBATh IOKa3aHUs MPUOOPOB ¢ Y4ETOM
3aJJaHHOH a0COIIOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOAUTH HCCIIEAOBAHNE 3aBUCUMOCTU OAHOW (PU3UUECKON BEIIMYMHBI OT
Ipyrol ¢ HCIOJNb30BAaHHUEM NPSIMbIX H3MEPEHHH, y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOro  HcCCleloBaHUs, coOupaTrb YCTAaHOBKY U
BBIMOJHATh HM3MEPEHHUS, CIIeysd MpeIoKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yNnbTaThl TMOTYYCHHOW 3aBUCUMOCTH (DH3UYECKMX BEIMYMH B BHJE
MPEIUIOKEHHBIX TA0MHII W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTam
MCCJIEIOBAHMUS

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKMX BEIMYUH, CIERys
NPEUIOKEHHONM MHCTPYKLUM: IPU BBIIOJHEHUH W3MEpPEHHH CcoOHpaTh
DKCIIEPUMEHTAJIBHYI0 YCTAHOBKY UM  BBIYMCIISITH 3HAYE€HHE HCKOMOU
BEJINYUHBI

co0IroAaTh MpaBuja TEXHUKHA OE30MaCHOCTH MpH paboTe ¢ J1ad0paTOpHBIM
o0opynoBaHruEeM

yKa3bIBaTh MPUHIMIIBI JEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu3oBaTh  MPHHIUIBI  JCHCTBUS  M3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOILBIO UX OMMCAHUS, UCHOIb3Yys 3HAHHS O
CBOMCTBaX ()M3MYECKHUX SIBIEHUN M HE0O0XOAuWMBble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

NPUBOANUTE  TPHUMEpPHl  (HAXOAWTh  HWHMOpMAIMIO O  MPHMEpax)
NPAaKTUYECKOI0 HCMOJb30BaHUS (PU3NYECKMX 3HAaHUM B MOBCEIHEBHOI
KHU3HHU Ui oOecrieyeHus: 0e30MacHOCTH MpU OOpalleHuu ¢ npubopamu M
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHMs 3[J0POBbs M COOJIOACHUS HOPM
HKOJIOTMYECKOTO MOBEIEHHS B OKpY:Karollel cpee

OCYIIECTBIISATh OTOOp MCTOYHMKOB HHGpopManuu B cetu HHTepHeT B
COOTBETCTBUH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIINUXCS
3HAaHMM W TNYTEM CpPaBHEHMS pa3IMYHBIX HMCTOYHMKOB  BBIIEIATH
UHPOPMALIMIO, KOTOpasi SBJISIETCS NPOTUBOPEUUBONHMIM MOXKET OBbITh
HEJ0OCTOBEPHOI

UCIIOJIb30BaTh IPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HayYHOMOIYJSPHYIO
JUTEpaTypy (PU3MUYECKOrO COJECpkKAaHUS, CIIPAaBOYHBIE MAaTE€PUAIIbI, PECYPChHI
cetu HMHrepHer, Bnaaerb NpUEMAMHM  KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3oBaHus HHGOPMAIIUK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHbIE KpaTKHE NMUCbMEHHBbIE U YCTHBIE COOOLIEHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(POpPMAIMHN (PU3NYECKOTO COAEPKAHUS, B TOM



qrciie MyOJIMYHO JeNaTh KpaTKhe COOOMIEHUS O pe3yIbTaTax MPOEKTOB MU
y4eOHBIX MCCIEOBAaHUMN, MPU ATOM TPAMOTHO HCIOJIB30BAaTh M3YYCHHBIN
MOHATUWHBIN ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHUE
Mpe3eHTaluein

1.19

8 KVIACC

Kon
NpoBEPsIeMOro
pe3yJbTara

1.1

1.2

OpY BBIOJHEHUHM YYeOHBIX IPOEKTOB U HCCICIOBAHUN paCHpEAeysTh
00s3aHHOCTU B TpYIIIE B COOTBETCTBHUM C IIOCTABJIECHHBIMU 3aJa4aMu,
CIEIUTh 3a BBIIOJIHEHUEM IUIAHA JIEMCTBUM, aJEeKBaTHO OLECHUBAaTh
COOCTBEHHBIM  BKJIaJ B  JEATEIIBHOCTh  IPYMIbl,  BBICTPAaUBaTh
KOMMYHHUKAaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsI MHEHHE OKPYXKAIOILINX

HpOBepﬂeMble NnpeaMeETHLbIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmbl OCHOBHOI'O 061]161"0 06pa30BaHI/Iﬂ

HCIIOJB30BaTh IMOHATHA

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/I‘IeCKOG SABJICHHUC

1.3

pacno3HaBaTb  IPOSIBIIEHUE  M3YyYEHHBIX  (U3NYECKUX  SBICHUM B
OKpY’KalolleM MHUpE, B TOM 4Hclie (U3UYECKUE SIBICHHUS B MPHUPOJE, MPH
TOM [EPEBOJUTh MPAKTUYECKYIO 3ajadyy B Yy4eOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONMCHIBATh M3YyUEHHBIE CBOICTBA Tel U (PU3UYECKHE SBIICHUS, UCIOJB3YS
¢usznueckue  BEJNWYMHBI, T[PU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(Gu3NYECKUN CMBICI HCIIOJIb3YEMBIX BEJIWYMH, O00O3HAUYEHUS MU €IUHUIIBI
¢u3NYeCKUX BEIMYMH, HAXOOUTh (OPMYJbI, CBS3BIBAIOLIME JAaHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BeIMYUMHAMHU, CTPOMTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (prU3MUECKUX BEINYNH

1.5

XapaKkTepu30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTOJB3ysl  M3YYEHHBIE 3aKOHbBI, TMpPH OTOM J1aBaTh  CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA U 3aMUCHIBATh €70 MATEMATHYECKOE BBIPAKEHUE

1.6

OOBSACHATh (PU3NYECKUE MPOLIECCHl M CBOWCTBAa Tel, B TOM YHUCIE U B
KOHTEKCTE CHTyalud MPAaKTUKO-OPHUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYMNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHNE U3 | — 2 TOTHYEeCKUX
1aroB ¢ moMoImbio 1 — 2 HM3ydyeHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,
bu3nYeCcKUX 3aKOHa WU 3aKOHOMEPHOCTHU

1.7

pemate pacy€THblE 3agayd B 2 — 3 JACHCTBUS, HMCHOJIB3YS 3aKOHBI U
dbopMysbl, CBsA3bIBalONME (U3MYECKUE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 3aJa4d 3alMCBIBATH KPATKOE YCIIOBHE, BBIABIATH HENOCTATOK
JaHHBIX [ peleHus 3aJayd, BbBIOMpATh 3aKOHBI U (OPMYJIBL,
HeoOXoauMble il €€ pelieHus, NPOBOAUTH pPAcUYEThl M CpPaBHUBATh



MOJIY4YCHHOC 3HAUCHUC (1)I/ISPI‘I€CKOI>'I BCJINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPHIE MOXXHO pEIIUTh MpH MOMOIIU
(UBHYECKUX METOOB, HCIOJB3YyS OINKMCAHUE WCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEAINOJIOKEHHUE, OLEHUBATh IPABWIBHOCTh  MOpPSJIKA
MIPOBE/ICHUS UCCIIEIOBAHUS, JIEIaTh BBIBOIbI

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MUYECKUX SABICHUH WIN (PU3HUYCCKUX
CBOMCTB Tell: (OPMYJHUPOBATH MPOBEPSEMbIC MPEANONIOKEHHS, COOUPATH
YCTAHOBKY W3 MPEIJIOKEHHOTO0 00OPYJIOBaHUS, OMMCHIBATH XOJ OIBITA W
(bopMyITUPOBATH BBIBOIBI

BBITMOJHATH MPSMbIE U3MEPEHUS C UCIOJB30BaHUEM aHAJIOTOBBIX MPUOOPOB
U J1aTYNKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YyJIbTaThl U3MEPEHUN C
yu€TOM 3a/1aHHOM a0COIFOTHOM MOTPENIHOCTH

IPOBOJNTH MCCIIECAOBAaHUE 3aBUCHMOCTH OJHOM (pM3MYECKOH BEIUYMHBI OT
JIpyrol ¢  UCIOJNB30BaHMEM  TNPSAMBIX  U3MEPEHHUIl:  IUIaHUPOBAThH
UCCcie0BaHHe, COOMpaTh YCTAHOBKY W BBINOJHATH HM3MEPEHUS, CIEAys
NpeAIoKEeHHOMY — IUIaHy,  (UKCHpOBaTh  pe3ynbTaTbl  HOJYYEHHOM
3aBUCHMOCTH B BHJE TaOIMIl ¥ Tpa(uKOB, 1eaTh BBIBOJBI 110 PE3yJIbTaTaM
UCCIICTOBAHHS

IPOBO/INTh KOCBEHHBIE W3MEPEHMs (HU3MYECKUX BEIMYWH: IUIAHHPOBATH
U3MEpEeHUs, COOMpaTh  HKCIEPHUMEHTAIBHYIO  YCTaHOBKY,  CIEIys
NpeI0KEHHON HHCTPYKIIUH, ¥ BEIYUCIISTH 3HAUCHUE BEITHYMHBI

coOIIro1aTh MpaBMiia TEXHUKH 0€30IMacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
o0opynoBaHruEM

1.14

XapakTepU30BaTh  MPUHIMIBI  JIEUCTBUS  U3YYCHHBIX TNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OIMUCAHMS, UCIIONB3YS 3HAHUS O
CBOMCTBAax  (pU3MYECKUX  SBJICHUA ©  HEOOXOoIuWMble  (U3UYECKUE
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA M HU3MEPUTEIIbHBIC
HpI/I60pBI mo cxeéMaM H CXCMATHYHBIM PUCYHKAaM, COCTaBJISATb CXCMBI
ANEKTPUUECKUX  LEMed ¢  MOCJIENOBaTeIbHBIM W NapaluieIbHbIM
COETMHEHUEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE O0O3HAYEHHS 3JIEMEHTOB
ANEKTPUYECKUX LETIeH

1.16

OPUBOANUTH  NpUMepbl  (HAXOAMTh  HMH(OpManMio O  NpUMepax)
MPAKTUYECKOTO MCIONb30BaHUsI (U3NYECKUX 3HAHUNW B IOBCEIHEBHOM
JKU3HU Ui ofOecriedeHus 0e30MacHOCTH MpU OOpallleHUuH ¢ MpudbopamMu u
TEXHUYECKUMHU yCTPOHMCTBAMHU, COXPAaHEHUS 370POBbsl U COOIIOACHUSI HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKaIOLIEeH cpejie

1.17

1.18

OCYIIECTBIISATh MOUCK HH(MOpMaUU (UINYECKOTO COAEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JOTIOTHUTEIbHBIX UCTOYHUKOB BBIICNSATh UH(POPMALIHIO, KOTOpast SBIISETCS
MIPOTUBOPEUMBOM UM MOXKET OBITh HEOCTOBEPHOI

HCIIOJI30BAaTh IIPH BBINIOJIHCHUHN y‘-Ie6HBIX 3aJjaHui HAayYHO-TIOITYJIAPHYIO




JAUTEpaTypy (PU3MUYECKOTO COACpPKAHUA, CIIPAaBOYHBIC MAaTEPUAIIbI, PECYPChHI
cetu HMHrepHer, Biagerb NpuUéMaMH KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC NHCHMEHHBICE M KPAaTKHUE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO H3 HECKOJIbKUX HCTOYHUKOB (U3UYECKOTO
COJICpKaHUs, B TOM YHCJIC MyOJIMYHO MPEACTABIATh PE3yJIbTaThl IPOCKTHOM
WK UCCIICIOBATEIBCKOM JAEATSIBHOCTH, IPU STOM I'PAMOTHO HCIIOJIb30BaTh
U3yJYCHHBIA TOHATUHHBIA ammapaT Kypca (U3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIIMEH

1.20

OpU BBHINOJHEHHH YYEOHBIX NPOCKTOB U HCCIEJOBAHUN (PU3UUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHHU C
IIOCTABJICHHBIMU 3aJa4aMH, CICIUTh 3a BBIIOJIHEHUEM IUIaHA JCUCTBUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBaTh COOCTBEHHbIN BKJIAJ B
JEATEIIBHOCTD I'PYIIBI, BHICTPAUBATh KOMMYHHUKaTUBHOE B3aWMOJEHCTBHE,
HPOSIBIISIS TOTOBHOCTD Pa3peliaTh KOH(IMKTbI

9 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

1.4

1.5

1.6

pa3nuyaTh SBJICHUS MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUUECKOE SIBJICHUE

pacrio3HaBaTh  NpOSIBICHHE  M3YYEHHBIX  (pU3MUYeCKMX  sSBIEHHHA B
OKpY’KalollleM MHUpe, B TOM 4uciie (U3UYeCKue SIBICHUS B MPHUPOJE, MPH
TOM TEPEBOJUTh MPAKTUYECKYI0 3ajadyy B Yy4eOHYyI0, BBIIEIATh
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUZNUYECKUX SIBJICHUN

OTKCBHIBATh M3y4YEHHbIE CBOMCTBA Tel U (PU3NYECKHE SBJICHUS, MCIOB3YS
¢u3nyeckue  BEIMYUHBI, NpPU  ONMCAHUU NPAaBWIBHO  TPAaKTOBAThb
(¢u3nUecKuil CMBICT HCIIOJIb3YEMbIX BEJIMYMH, O0O3HAYEHHUS U EJUHMIIBI
¢u3NYeCKUX BEIMYMH, HAXOOUTh (OPMYJIbI, CBS3BIBAIOLIME JAaHHYIO
bu3nyecKyl0 BEIUWYHHY C JAPYTUMU BEJIWUYUHAMH, CTPOUTH TIpaduxu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH

XapaKTepu30BaTh CBOWCTBA TeN, (U3MUYECKHE SIBICHUS U MPOIECCHI,
WCIIOJb3Ysl  HU3YYEHHBIE 3aKOHbI, IPpU OTOM  J1aBaTb  CJIOBECHYIO
(GhOpMYITUPOBKY 3aKOHA U 3aMHCHIBATh €T0 MATEMATHYECKOE BhIPAKEHUE

0OBACHATH (I)I/I3I/I‘-ICCKI/Ie mponeccol u CBOMCTBaA TCJI, B TOM 4YHUCIC U B

KOHTCKCTC CI/ITyaL[I/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BBIABJIATH
MPUIUHHO-CIICACTBCHHBIC CBsA3U, CTPOUTH 00BsicHEHHE U3 2 — 3 JTOTHYECKUX



IaroB C MOMOMLIBI0 2 — 3 HW3YYEHHBIX CBOMCTBAa (h)M3UYECKHUX SBJICHUH,
(U3NYECKUX 3aKOHA UIIM 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3aJadyd (OonMparoluecs Ha cucremMy u3z 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PHU3UUECKUE
BCJIMYMHBI: Ha OCHOBC aHAJIM3a YCIOBUA 3aJadyd 3allMChbIBATL KPATKOC
YCJI0OBHUC, BBIABJIATH HCAOCTAIOIHC WU M30BITOYHEIE JaHHBIC, BBI6I/IpaTB
3aKOHBI M (H)OPMYIIBI, HEOOXOIUMBIE ISl PEIICHHs], TPOBOIUTH PACUETHl U
OLICHMBATh  PEAIUCTUYHOCTh TIOJYYEHHOTO  3HA4YEHUs  (HU3MYECKOM
BEJINYMHBI

1.8

pacrio3HaBaTb MpOOJEMBI, KOTOpPBIE MOXHO pEHIMTh MpPHU MOMOIIU
(U3UUECKUX METOJ0B, HCIOJIb3Yysl OINHCAHUE WCCIEIOBAHUS, BBLICIATH
IpOBEPAEMOE  NPEANOJI0KEHNEe, OLEHMBATh IPAaBWIBHOCTh  MOpSAAKA
IPOBEIECHUSI  UCCIIEAOBAaHMs, J€laTh  BBIBOJBL,  HMHTEPIPETUPOBATDH
pe3yibTaThl HAOIIOAECHUHN U ONBITOB

1.9

IMPOBOAUTDH OIIBITHI 110 Ha6JIIOl[€HI/IIO (1)I/I3I/I‘-ICCKI/IX SIBIICHUM WIIN (1)I/I3I/I‘-I€CKI/IX
CBOMCTB Te€JI: CAMOCTOSATEIbHO COOMpPATh YCTAHOBKY W3 H30BITOYHOIO
Habopa 00opynOBaHMs, ONHUCHIBATH XOJ OIBITAa W €ro pe3ysbTaThl,
(bopMynHpOBaTh BHIBO/IBI

1.10

IPOBOJIUTHh NPU HEOOXOAMMOCTH CEPHIO NPSAMBIX HW3MEPEHUH, ONpeness
CpeHee 3HaueHue u3MepseMoll BeaMuuMHbI ((POKYCHOE paccTOsHuE
coOuparomield  JUH3bI), OOOCHOBBIBATH BBIOOp CIOCO0a HM3MEpEHUS
(M3MepuTeIHHOTO MPUOOpa)

1.11

NPOBOJIUTH  HCCIENIOBAaHHE 3aBHCHUMOCTEH (M3WYECKHX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHHWH: IJIaHUPOBaTh MCCIIEI0BaHUE,
CaMOCTOSITENILHO ~ COOMpaTh  YCTAHOBKY, (DUKCHUPOBaTh  pe3yIbTaThl
MOJIyYUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpauKoB, JeNIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEJOBAHUS

1.12

MMPOBOAWUTL KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIIMYHH: IIJIAHWPOBATH
HN3MCPCHUA, CO6I/IpaTI) OKCIICPUMCHTAJIIBHYIO YCTAHOBKY H BBIIIOJHATH
HU3MCPCHUSA, CICAYyA HpGI[J'IO)KGHHOfI HUHCTPYKIIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYMHBI U AHAJIM3UPOBATH IMOJIYYCHHBIC PE3YJIbTATHI C y‘léTOM 3aIlaHHOI7I
MOTrpeIIHOCTHU I/I3MepeHI/II>'I

1.13

1.14

1.15

coOnroaaTh MpaBuja TEXHUKU O€30MAacCHOCTH MpHU paboTe ¢ J1ab0paToOpHbIM
00opyI0BaHEM

pa3ianyaTh OCHOBHBIE TMPU3HAKH M3YyYEHHBIX (U3UYECKUX MOJIEINeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TENO, TOYCYHBIH HCTOYHHK
CBeTa, JIy4, TOHKas JINH3a, [JIaHeTapHas MOJIeNIb aToMa, HyKJIOHHAsi MOJIEb
aTOMHOTO sipa

XapakTepu3oBaTh MPUHLUIBI  JEHCTBHS  W3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOPOMl HA WX OMMCAHMS, MCIOJNb3ys 3HAHUA O
cBOWcTBaX  (U3MYECKUX SBJICHMH M  HeoOXonumble  (pusnueckue
3aKOHOMEPHOCTHU




1.16

HCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3YyUYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTETHHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnrd  y4eOHO-IPAaKTHUYECKUX 333y, ONTHYECKHE CXEeMbl s
MOCTPOCHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparouieit TuH3e

1.17

OPUBOJIUTH  TpUMEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIONIBb30BaHUS (U3MUYECKUX 3HAHWW B TOBCEIHEBHOM
JKU3HHU I oOecriedeHnss 0€30MacHOCTH MPpU OOpalieHuu ¢ MpuOopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbsI M COOIOICHUS HOPM
9KOJIOTUYECKOTO IMOBE/ICHUS B OKPYKAIOIICH cpelie

1.18

OCYILECTBIISATh TMOMCK WHGpOpMANUU (PHU3HUECKOTO COACPKAHUS B CETH
WuTepHer, caMOCTOATENbHO (POPMYTUpPYST MOMCKOBBIA 3alpoC, HAXOIHUTh
MyTH ONpEeNIeHUs JOCTOBEPHOCTH MOJIYYeHHOH HMH(GOpMaluu Ha OCHOBE
MMEIOIINXCS 3HAHUHM U IOIIOJIHUTENIbHBIX HICTOYHUKOB

1.19

UCTIOJIB30BaTh MPH BBIOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy (pU3MUECKOro CoAepKaHHs, CIIPAaBOYHBIE MAaTE€PHAJIbl, PECYPCHI
cetu HMHrepHer; Biagerb NpuéMaMM  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO371aBaTh COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIIMM W3 HECKOJIBKUX HWCTOYHUKOB (PH3UUIECKOTO COJCpIKAHUS,
MyOJIUYHO TIPEACTABIATh PE3YyJIbTaThl MMPOCKTHON WM MCCIIEI0BATEIbCKON
JIEATEIIbHOCTH, IIPX 3TOM I'PaMOTHO HCIOJIb30BAaTh U3YYEHHBIN MOHSITUHHBINA
anmapar Hu3y4yaeMoro pasziena (U3MKH U CONPOBOXIATh BBICTYIJICHUE
npe3eHTaluel ¢ y4éToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPH  BBIOJIHEHUH YUYEOHBIX TPOCKTOB M HCCICAOBAaHUN (DU3HUCCKHUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpyIIEe B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ[a4aMH, CIEAUTh 32 BBITIOJIHEHUEM IUIaHa JIEHCTBUU U
KOpPPEKTUPOBaTh €ro, aJeKBaTHO OICHMBaTh COOCTBEHHBIH BKIaJ B
JESTENIbHOCTh TPYIMIBI, BHICTPAUBaTh KOMMYHHKATUBHOE B3aMMOCHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon Kon
pasaesia  3JieMeHTa

®U3UKA U EE POJIb B TIO3HAHUM OKPYXAIOIIEI'O MHUPA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

®usuka — Hayka o npupogne. SAsnenus npupoxast. Pusnyeckue
1.1 SBJICHUS: MEXaHUYECKHE,  TEIUIOBBIE,  JJIEKTPUYECKHUE,
MarHuTHBIE, CBETOBbIE, 3BYKOBBIC

®dusnueckue BeIMUUHBL [3MepeHHe (U3NYECKUX BEJIUYMH.
1.2 Puznueckue puOOpHI. ITorpemnocTs U3MEPEHUM.
MexyHapoiHasi cuCTeMa €IMHULL
EcrecTBeHHOHay4HBIi ~ METOJ]  MO3HAHMs:  HaOJIIOJCHMUE,
[IOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBMKEHHE THUIOTE3,

! 1.3 AKCIIEPUMEHT 10 MPOBEPKE THIIOTE3, 00BsACHEHHE
Ha0JII0J1aeMOT0 SIBJICHUS
1.4 Onucanne PU3NYECKHUX SBJICHUM C MIOMOIIBIO MOIEIIeH
[TpakTuyeckune pabOTHI:
N3mepenne paccTOsTHUN.
15 N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.

Omnpenenenne pasMepoB MaJbIX TEJ.
W3mepenue TteMmeparypsl MpH IOMOIIM KUAKOCTHOTO
TEPMOMETPA U JIaTYHUKA TEMIIEPaTyphl

[NEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEILIECTBA

CTpOCHI/Ie BCIICCTBA: aTOMbI U MOIJICKYJIbI, UX pPa3MCPhI.

2.1
OnbIThI, TOKa3bIBAIOLINE TUCKPETHOE CTPOEHHUE BEILIECTBA

I[BI/I)KCHI/IC JacTull BCIICCTBA. CBs3b CKOPOCTH ABUIKCHUA

2.2
4acTHIl ¢ TeMIeparypoil. bpoyHoBckoe aBrkenue, 1uddysus

23 BSaHMOﬂeﬁCTBHG YacCTul BCUICCTBA: IIPUTAKCHUC U

OTTAJIKUBAaHHUEC

2 AFpePaTHBIC COCTOsIHUA  BCIICCTBA: CTPOCHHUC Ta30B,
24 JKUJIKOCTEH U TBépI[BIX (KpI/ICTaHHI/I‘-IeCKI/IX) Ten. B3anMocBs3b

MCXKOY CBOMCTBaMH BCIICCTB B PA3HBIX arp€raTHbIX COCTOSHHAX
N UX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

[TpakTiueckue pabOTHI:
2.6 Onenka  jamamMeTpa  aroMa  METOJAOM  psaoB  (C

ucrnonb3oBanueM pororpadmii).



OnbITh IO HAOJIOAEHUIO TETIJIOBOTO PACIIMPEHUS ra30B.
OnbITEl O OOHAPYKEHUIO ACUCTBUS CHUJI MOJIEKYJSPHOTO
IIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanuueckoe IBHKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE
JIBUKCHUE

3.2

33

34

Cxopoctb. CpenHsii CKOpOCTb IIpU HEPABHOMEPHOM
JIBWKeHUH. Pacu€T myTH U BpEMEHU JABUKECHUS
SBnenue uHepIMU. 3aKOH MHEpLMH. B3anmoaeiicTBue Ten Kak
MPUYMHA U3MEHEHHS CKOPOCTHU JBUXKEHUS Tel. Macca kak mepa
WHEPTHOCTH TeJa
ITnotHocTh BemiecTBa. CBSA3H MIOTHOCTH C KOJHMYECTBOM
MOJIEKYJI B €IMHUIIC 00BhEMA BEIIECTBA

3.5

3.6

Cuita Kak XapakTEepUCTHKA B3aUMOICUCTBUS TEJ

Cuna YIIPYroctu U 3aKOH FYKa I/I3MepeHHe CHJIBI C IIOMOIIBIO
JAWMHaAMOMCTpa

3.7

SIBienne TAroTeHHWs M cuia TsokecTd. CHila TSOKECTH Ha
Ipyrux mianerax. Bec tena. Hesecomocts

3.8

3.9

Cuna tpenusi. TpeHne ckoibkeHHs U TpeHUEe Tokod. TpeHue B
MIPUPOJIE U TEXHUKE

ClokeHue CuJjl, HampaBJICHHBIX II0 OJHOM MpPsIMOM.
PaBHopelicTByIOIAs CHIT

3.10

3.11

3.12

[IpakTuyeckune paboOTHI:

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIapuka B
KHUJKOCTH, MOJICIIN JIEKTPUIECKOTO0 aBTOMOOWIIS M TaK Janee).
Omnpenenenne cpeqHeld CKOPOCTH CKOJIBXEHHS Opycka WIn
HIapuKa Mo HAKJIOHHOHM miiockocTH. OmnpeaeneHue MIOTHOCTH
TBEpAOro Tena. OMBITH, JEMOHCTPUPYIOLIHE 3aBHCUMOCTD
pacTspkeHHs (1eopMaIiy) IPYKUHBI OT MPUIOKEHHOW CHIIBL.
OmnbIThI, JEMOHCTPUPYIOIIUE 3aBHCUMOCTb CHJIBI  TPEHUS
CKOJIXKEHHS OT Beca Tella W XapakTepa CONPUKACAFOIIHXCS
MTOBEPXHOCTEN

dusnueckue sBICHUSA B INPUPOAE: INPUMEPBHl IBHKEHHUS C
pPa3IMYHBIMM CKOpPOCTSIMM B JKMBOM M HEXHUBOH IpUPOJE,
JIEICTBHE CUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

TexHuueckue yCTpOﬁCTBaZ JAUHaAMOMCTpP, MOAIIUITHUKN

TIABJIEHME TBEPIBIX TEJI, )KUIKOCTEI 1 TA30B

Hasnenne TBEpmoro Tema. CrnocoObl  yMEHBIIEHHS U

41 YBEJIMUEHUS TaBIICHUS

49 JlaBnerme rta3a. 3aBUCHMOCTH JaBJICHUS Tra3a OT o00BEMa,
' TEMIIEpaTyphl

4.3 Ilepenaua naBneHus TBEPABIMU TE€IAMH, )KUAKOCTIMU U Ta3aMH.




3akoH [lackang. [ITueBMaTryeckre MaIInHbl

4.4

3aBUCUMOCTH aBIICHUS JKUJIKOCTH oT TJTyOUHBI.
I'uapocratuveckuii  mapagokc. CooOmIaronIMecss  COCYIbI.
['uapaBnuyeckre MeXaHU3MbI

4.5

Atmocdepa 3emnum u armochepHoe pasneHue. I[IpuumHbI
CyIIECTBOBaHUSl  BO3AYIIHOM  000jouku  3emun.  OnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JaBIEHUS OT
BBICOTHI HaJl YPOBHEM MODPS

4.6

4.7

4.8

Wsmepenne  armocdepHoro  mapneHus.  [lpubopsl  mis
U3MEpEeHHs aTMOC(HEPHOTO AaBJICHUS

JlelicTBHe XHMIKOCTH M Ta3a Ha MOTPYKEHHOE B HHUX TEJIO.
BrrTankuBaromast (apxumMenioBa) cuiia. 3akoH Apxumesna

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

4.10

4.11

[TpakTuyeckune pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa
NOTpYyXKEHHOW B KUAKOCTh dactu Tena. Omnpenenenue
BBITAJIKUBAIOLIEH CHUJIbI, JEMCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE
B JKUJKOCTh. [IpoBepKa HE3aBUCUMOCTH BBITAJIKUBAIOILIECH CUJIBI,
JICUCTBYIOLLIEH HA TEJNO B XKUIAKOCTH, OT Macchl Tena. OnbIThL,
JEMOHCTPHUPYIOLIME 3aBUCUMOCTh  BBITAIKMBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TENO B KHUAKOCTH, OT 00bEMa NOTPYKEHHOHN B
JKUJKOCTh 4acTM Tella W OT IUIOTHOCTH  KUJKOCTH.
KoHcTpynpoBanue apeoMmerpa WM KOHCTPYUPOBAHUE JIOAKUA U
OIpeNIeNIEHUE €€ TPY30IT0XbEMHOCTH

dusnueckue sBIEHHS B MPUPOJE: BIUSHHE aTMOCHEPHOro
JABJICHUSI HA KUBOW OpraHU3M, MJIaBaHUE PHIO

TexHuueckue YCTpOMCTBA: coo01aronuecs COCYIBI,
YCTPOMCTBO BOJOIIPOBOJIA, TUAPABIMYECKUI IIPECC, MAHOMETD,
OapoMmeTp, BEICOTOMEp, MOPIIHEBOM HACOC, AapEOMETP

PABOTA, MOIIIHOCTbB, DHEPT UA

5.1 Mexanunueckas pabota

5.2 Mexanuueckasi MOIIHOCTb

53 [TpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.

' [TpaBuio paBHOBECHUS pbluara

54 [TpuMeHeHHe paBuiIa paBHOBECHS pbluara K OJIOKy
«3o0m0T0€E TpaBmwiIO» MexaHuku. KoaddumueHnt mnomae3Horo

55 neiictBus MexaHusMmoB. IIpocTeie MexaHuU3Mbl B OBITY U
TEXHHUKE

5.6 [ToTeHuumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunernyeckas sneprus

58 ITonHass MexaHWyecKkass »DJHEpPrus. 3akOH H3MEHEHHA U

COXpPaHCHUA MEXaHUYIEeCKOM OHEpPTIrUun




59

[TpakTuyeckue paboOTHI:

Onpenenenre paboThl CHIIBI TPEHUS MpPHU PaBHOMEPHOM
JBUKEHUM  TejJa 10  TOPU3OHTAJIBHONM  IIOBEPXHOCTH.
Uccnenoanue ycnoBuid paBHoBecus pwiuara. Msmepenne KII
HAaKJIOHHOM  IUIOCKOCTH. M3yyeHWe  3akoHa  COXpaHEHHUSA
MEXaHUYECKOM SHEeprun

5.10

5.11

duznueckue sIBJICHUS B IPUPOJIC: PhIUAry B TEJIe YEIOBEKa
TexHnuueckue YCTpOMCTBA: phlyar, MOJIBH>KHBIN u

HCHO,I[BH)KHBIFI 6J'IOKI/I, HaKJIOHHas  IINIOCKOCTb, IIPOCTBIC
MEXaHU3MBbI B 6BITy

8 KVIACC

Kon
pa3aena

Kon
JIeMeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

TEIIVIOBBIE ABJIEHUA

6.1

6.2

OCHOBHBIE TOJOKECHUS MOJ'ICKy.]'IHpHO—KHHCTH‘ICCKOfI TCOPUU
CTPOCHHA BCHICCTBA. Macca u pa3MEepbl  MOJICKYII. OHLITBI,
MMOATBCPIKAAOIINC OCHOBHBEIC ITOJIOKCHUA
MOHCKynSIpHOKI/IHeTH‘leCKOﬁ TCOPUHU

Mopnenu TBEPAOro, XUAKOTO U Ta3000pa3HOrO COCTOSHUMN
BemlecTBa. Kpucramimyeckue u amopgHsble Tena

6.3

6.4

OObsicHEHHE CBOWCTB Ta3oB, XHUAKOCTEH M TBEPIBIX TEJN Ha
OCHOBE ITOJIO’KEHUH MOJIEKYISIPHOKUHETUIECKON TEOPUH

CmaunBaHue 1 KalmWJISIPHBIC ABJICHUA

6.5

6.6

6.7

TennoBoe pacmMpeHne U cxKaTue

Temneparypa. CBsi3p TeMIiepaTypbl €O CKOPOCTBIO TEIJIOBOTIO
JIBYDKEHUS YaCTHIL

Buytpennsas osHeprus. CnocoObl H3MEHEHHUs BHYTpEHHEH
SHEPIUu: TeIrjionepeaaya U CoBepIIeHre padoThl

6.8

6.9

Bunel  Temsonepenauu: — TEMJIONPOBOJHOCTb,  KOHBEKIIHS,
U3Iy4YeHUe

KonnuecTBO TEIIOTHL. VY aenpHas TemI0€MKOCTh BEIIESCTBA

6.10

TermiooOMeH W TEIJIOBOE paBHOBECHE. YPaBHEHHE TEIJIOBOIO
OanaHca

6.11

6.12

[[naBneHne u OTBEpJEBaHHE KPUCTAUIMUECKHX BEIICCTB.
VY nenpHast Teru10Ta TUIABICHUS

Hap006pasoBaHHe N  KOHACHCAIU. I/ICHapCHI/IC. Kunenne.

YV nenbHas TCIJIOTa r[apoo6pa3OBaHI/151. 3aBUCHMOCTD
TEMIICPATYPhbI KUIICHUA OT aTMOC(I)CpHOI“O JaBJICHUA




6.13 BnaxxHocTs Bo3ayxa

6.14 DOHeprus TOIMBa. Y IeJIbHAas TEII0Ta CrOPaHUs

[Tpunmunsl paboTsl TemnoBbix asurareneit KIIJ teruoBoro
6.15 aBurarens. TemioBble JBUTAaTeNM M 3allUTa OKpYKaroleu
cpenbl
3aKOH COXpaHEHUs W MPEBPALICHUS HDHEPrUM B TEIUIOBBIX

6.16
nporeccax

[TpakTrueckue paboTHI:

OnbITEl 110 0OOHAPYKEHHUIO ACHCTBUS CHUJI MOJICKYJISIPHOTO
NPUTSHKCHUS.

OnbITHl MO BBIPAIIMBAHUIO KPHUCTAVIOB MTOBAPEHHOM COJIU
WJIU caxapa.

OnbITH 10 HAOIOIEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B,
JKUJIKOCTEN U TBEPABIX TEll.

OmnpeneneHue NaBICHAS BO3IyXa B OaJUIOHE IIIPUIIA.

OnbITel, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  JIABJIICHHS
BO3/lyXa OT €ro 00bEMa U HArpeBaHUS WA OXJIAKICHHUS.

IIpoBepka rumote3bl JUHEHHONW 3aBUCUMOCTH JIJIMHBI

6.17 CTONOWKA JKUIKOCTH B  TEPMOMETPUUYECKOH TpyOKe OT

TEeMIIepaTyphl.

HaGnronenne u3MeHEHHs BHYTPEHHEW SHEpPrUHM Teja B
pe3ynbTaTe TeIionepeaaun U padoThl BHEITHUX CHJL.

UccnenoBanue siBneHUs TEIUIOOOMEHA MPU CMEIIMBAaHUU
XOJIOJHOW U ropsiuei BOABI.

OrnpeneneHne KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOM
IIPH TETJIO0OMEHE C HarpeThIM METAJUTMYECKUM ITUITHHIPOM.

Ornpenenenne yAaelnbHOU TEMIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca uCrapeHusl.

OrnpesiesieHre OTHOCUTENBHOM BIIaXKHOCTH BO3/TyXa.

Ornpenenenne yAeIbHON TEIJIOTH TUIABICHUS JIbJIA.

du3nyeckue SBICHUS B npupoac: MOBCPXHOCTHOC HATSAKCHUC U
6.18 KalMWJUIPHBIC SABJICHUSA B IMPUPOAC, KPUCTAJIBI B MPUPOJL,
’ H3JTy4YCHUC COJ'IHI_Ia, 3aMEp3aHnC BO,Z[OéMOB, MOPCKHEC 6pI/IBI>I;

o0Opa3oBaHHE pOCHI, TYMaHa, UHEs, CHETa.

TexHuueckue yCTpoOiiCcTBa: KaIuJuIsiphl, pUMEPBI
MCIIOJIb30BaHUsl KPUCTAJJIOB, KUJIKOCTHBI TEPMOMETP, JaTUYUK

6.19 TEMIIEPATYpbl,  TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOuHa, JIBUTATENb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpu3zanus Ten. /[Ba posia aNeKTpU4ecKuX 3apsiioB

79 B3aumopeiictBue  3apsbkeHHbIX  Ten.  3akoH — Kymona
’ (3aBHCHMOCTh CHJIBI B3aMMOJICHCTBHS 3apsDKEHHBIX Tel OT



BEJIMUMHBI 3apsJI0B U PACCTOSHUS MEXY TEJIaMHU)

OnekTpuueckoe nojie. HanpspkEHHOCTh AIEKTPUYECKOTO TMOJIA.

1.3 [lpyHumn  cynmepmo3uuuM  DJIEKTPUYECKHX  Mmojied  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenn ANEKTPUYECKUX 3apsA10B. DneMeHTapHbIN
7.4 anektpudyeckuil 3apsia. Crpoenue artoma. IlpoBomHukM
JUAJIEKTPUKH
7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DJIEKTPUUYECKU I TOK. YcnoBus CYILIECTBOBAHUS
’ AIIEKTPUYECKOT0 TOKa. MICTOUHHKY MOCTOSIHHOTO TOKa
77 JleficTBUSL 3JNEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHUYECKOE,
’ MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax
7.8 OnekTpuueckas nuenb. Cuiia Toka. IIEKTPUIECKOE HANPSIKEHUE
79 ConpoTuBjieHre TPOBOJHUKA. YAENbHOE COMPOTUBJIICHHE
) BEILECTBA
7.10 3akon OMa aJ1s yyacTKa Lenu
7.11 [TocnenoBarenbHOE U MapaliieIbHOE COSTUHEHUE POBOTHUKOB
712 PaGoTa u MOIIHOCTH 3JEKTPUUYECKOTO TOKA. 3akoH Jxoyms —
' Jlenna
713 DJeKTpUUYECKUe LEMU U MOTPEOUTENN INEKTPUUECKON SHEPTUU
' B ObiTy. KOpOoTKO€ 3ambIKaHue
714 [TocrossHHble ~ MarHUTBHL.  B3aumojeiicTBHe  MOCTOSIHHBIX
' MarHuTOB
715 MarnutHoe none. MarautHoe nojie 3eMJId U €ro 3HaYeHHUe AJis
' KHM3HU Ha 3emiie
716 OnbiT Opcrega. MarHuTHOe 1oOJie 3JIEKTPUYECKOTO TOKa.
' [IpuMeHeHne 371eKTPOMarHiTOB B TEXHUKE
[elicTBe MarHUTHOTO TMOJs HA TMPOBOJAHMK C TOKOM.
717 ONeKTpoABUTaTENb  IMOCTOSIHHOTO  Toka.  Mcmonbp3oBaHue
' ANIEKTPOJIBUraTesell B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIopTe
718 Onpitel ®apanes. SIBneHue >IEKTPOMArHUTHOM MHIYKIIMH.
' [TpaBwuiio Jlenia
Onektporedeparop. CmocoObl TOMYyYEHHUS]  AIEKTPUIECKOM
7.19 SHEPTUH. DJIEKTPOCTAHIIMM HA BO30OHOBISEMBIX HCTOYHHKAX
SHEPTUH
[TpakTudeckue paboTHI:
OnbITH IO HAOMIOIEHUIO DIIEKTPU3ALMU Tell UHAYKIUEH U TpU
7.20 CONPUKOCHOBEHUH.

Uccnenoanue neicTBUA SJIEKTPUUYECKOTO OIS HAa MPOBOIHUKA
U JTUDJICKTPHKH.




COopka 1 mpoBepKa padOTHI NEKTPUIESCKON LEMH MTOCTOSHHOTO
TOKa.

N3mepenne u perynmpoBaHUe CUIIbI TOKA.

N3MmepeHne u perynmpoBaHUe HAIPSIKEHUS.

HccnenoBanue 3aBUCHUMOCTH  CWJIBl  TOKa, HAYLIETO 4epes
pPE3UCTOP, OT CONPOTHUBIIECHUS PE3UCTOpPAa U HANPSOHKEHUS Ha
pe3ucrope.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTbh JJIEKTPUUECKOTO
CONPOTHUBIICHHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAIU
IIONIEPEYHOI0 CEYEHUS U MaTepHraa.

IIposepka rpaBuia CII0KEHUS HaNpsHKEHUN npu
IIOCJIEIOBATEIIbHOM COEJUHEHUN ABYX pe3ucTopoB. [IpoBepka
npaBwia Uil CWIbl TOKa NpPU MMAPAJUIEIBHOM COECIUHEHUH
pesuctopoB. OrmpenenaeHue pabOThl AJIEKTPUYECKOTO TOKa,
uaymero — yepe3  pesucrop.  OmpeneneHue  MOILIHOCTH
ANIEKTPUYECKOTO  TOKa,  BBLACIAEMOW  HAa  pPE3UCTOpeE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HAYLIETO 4epes
JAMIIOUKy, OT HampsbkeHuss Ha Hei. Omnpenenenue KIIJ]
Harpesarens. lccnenoBaHWe€ MArHMUTHOTO —B3aMMOJICHCTBUSA
MOCTOSIHHBIX ~ MAarHUTOB.  M3ydyeHWe  MarHMTHOrO  IOJA
MOCTOSIHHBIX MAarHUTOB NPH UX OOBEAMHEHUU WU Pa3CICHUMU.
HccnenoBanue A€MCTBUSA 3JIEKTPUUYECKOIO TOKA HA MAarHUTHYIO
cTpeniky. OmbIThl, JA€MOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI
B3aUMOJICHCTBUS KATYIIKKA C TOKOM U MarHuTa OT CUJIbl TOKa U
HalpaBJ€HUsT TOKa B  Karymke. M3ydyenwe  neilctBus
MarHUTHOTO MOJII HAa MPOBOJIHHUK C TOKOM. KOHCTpynpoBanue u
u3ydeHue pabotel dnekTpoasuratens. Wsmepenwe  KIIJ
AJIEKTPOJIBUTATEIBHON YCTaHOBKH. OTMBITHI 1O HCCIIEIOBAHUIO
SBJICHUS ~ DJIEKTPOMArHUTHOM  MHAYKUHMH:  HUCCIEJOBaHHE
W3MEHEHUH 3HAYCHUS U HAPABJIECHUS UHAYKIIMOHHOI'O TOKA

@u3NYEeCKUe SBICHHUS B MPUPOJEC: DJICKTPUUYECKHUE SIBIICHHUS B
atMocdepe, SJIeKTPUUECTBO KUBBIX OpPraHU3MOB, MarHUTHOE

9 KIIACC

72 nosie 3emyid, Apeid TMOIOCOB, POIb MATHUTHOTO TOJIS JUIst
JKU3HU Ha 3eMJie, MOJISIPHOE CUSTHUE
TexHuueckne  yCTpPOMCTBA:  DIJIEKTPOCKOI,  aMIEpMETD,
BOJITMETP, PEOCTaT, CYETYUK DIIEKTPUUYECKOW DHEPIuH,
799 AIIEKTPOOCBETUTENbHbBIE puoopsI, HarpeBaTelbHbIe
' AIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKHE
MpelOXpaHUTENH, AIIEKTPOMAarHur, 3JIEKTPO/IBUraTellb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKA



Kon

Kox anmementa

[IpoBepsiemble 37IEMEHTHI COAEPIKAHUS

paszznena
MEXAHWYECKMUE ABJIEHUA

2.1 Mexanuueckoe aBuxkeHue. MatepuanbHas Touka. Cucrema
' orcuéra

8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHIKEHHS

8.3 PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE

8.4 HepaBnomepnoe mnpsimonuHeiiHoe aBmxkeHue. CpenHss u
' MIHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBUKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE MPAMOJIUHENHOE ABUKEHHUE

8.6 CBoboanoe nagenue. OnbiTel ["anunes

PaBHOMepHOE gBMKEHME 1O OKpyxHoCcTH. [lepuox wu
8.7 yactora oOpauieHus. JIuHeliHass M yrjioBas  CKOpPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 [TepBerit 3akon HeroToHa

8.9 Bropoii 3akon HeroTona

8.10 Tperuii 3akon HeroTroHa

8.11 [IpuHIHMI cynepno3unuu cui

8.12 Cuna ynpyroctu. 3akoH ['yka

213 Cuna TpeHus: cujga TPEHUS CKOJBXEHUS, CHUa TpPEHUs

g ' IIOKOSI, IpYTHe€ BUJIbI TPEHUS

2 14 Cuna TsKecTH ¥ 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpEHHE
’ CBOGOIHOTO TIaICHUS

215 JBuxenne muaHer Bokpyr Comnua. IlepBas kocMuueckas
’ ckopocTb. HeBecoMocTh 1 neperpysku

8.16 PaBHOBecue maTepranbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO

8,17 PaBHOBecue TBEpHOro Tena € 3aKPEIUIEHHOM  OCBIO
’ BpaieHuss. MoMeHT cuibl. LIeHTp TskecTH

8.18 Nmnynec Tena. MI3Menenue ummynbca. IMnynbce cuiibt

8.19 3aKOH COXpaHEHMsI UMITYJIbCA

8.20 PeakTtuBHOE ABMXEHKE

8.21 Mexanunueckast paboTa U MOIIHOCTb

222 PaGora cun Tskectu, ympyroct, TpeHus. CBsi3b SHEpPruu u
’ paboThI

293 [loTenunanpHas 3Heprusi Teja, MOAHITOrO HaJ IMOBEPXHOCTHIO
' 3emiu

8.24 ITorenumanpHas YHEPTUs CKATOU MPYKUHBI

8.25 Kunernueckas sHeprus. Teopema 0 KHHETUYECKON SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH

8.27 [IpakTuueckue padbOTHI:



OmnpeneneHue cpeaHE CKOPOCTH CKOJBXKEHHS OpycKa WIH
JBIDKEHUS IIapHKa MO HAKJIOHHOW IockocTu. OmpenencHue
YCKOpPEHUsI Tella TpPU PABHOYCKOPEHHOM JBIDKEHHH 10
HAaKJIOHHOH IUIOCKOCTH.

HccnenoBanme  3aBUCMMOCTH NOYyTH OT  BPEMEHH  IPHU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0e3 HaualbHOW CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIAM MPH PABHOYCKOPEHHOM JIBUYKEHUU
0e3 HavyalbHOM CKOPOCTH MYTH OTHOCSTCS KaK psi HEYETHBIX
yHucel, TO  COOTBETCTBYIOIME  MPOMEXYTKH  BpPEMEHU
OJTMHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKEHHS OT CHIIBI
HOopMainibHOTO AaBneHus. Ompenenenne kod(p(uUIMeHTa TPEeHUS
CKOJIB)KEHUSI. Onpenenenue KECTKOCTH MPY>KUHBL.
Omnpenenenue pabOThl CHJIBI TPEHUS TPU PAaBHOMEPHOM
IBUKEHHUM ~ Tella MO0  TOPU3OHTAIbHOM  TMOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIPYTOCTH HPHU MOABEME Tpy3a C
HCIIOJIb30BAaHUEM HEMOIBUKHOTO U TIOJIBUYKHOTO OJIOKOB

duznyeckue SIBICHUS B npupoac: IMPUIMBbBI W OTJIHMBBI,

8.28 nBrkeHue TiaHeT CoTHEYHOM CHCTEMBbI, pEaKTUBHOE JBHXKCHUE
JKUBBIX OPTaHH3MOB
8.0 TexHuuecKkrue YCTpPOMCTBA: CHUJIOMETP, JATYUMKHU ITOJOKECHUS,

pacCTodaHnA U YCKOPCHUS, paKCThI

MEXAHUWYECKUE KOJIELAHMA 1 BOJIHBI

Konebarenbnoe  nBukeHue. OCHOBHBIE  XapaKTEPUCTUKHU

o1 KoJIeOaHU: TIepuo/I, YacTOTa, aMILIUTY1a
9.2 MareMatnueckuii ¥ TpPYXKUHHBIM MasTHUKH. [IpeBpamenue
' SHEPTUU MpU KoIeOaTeIbHOM JIBUKEHUU
9.3 3aryxaromue kojnedanus. BoiHyxieHHbIe KoaeOanus. Pezonanc
Mexannueckue BoiHbL. CBOHCTBA MEXaHWYECKHUX  BOJIH.
9.4 [IpononbHbIe U MONEpeyYHbIE BOJIHBI. J[1HA BOJIHBI U CKOPOCTh
' e€ pacrpocTpaHeHHs. MexaHU4ecKHe BOJHBI B TBEPIOM TeEIE,
CENCMUYECKHUE BOJIHBI
9.5 3Byk. [’ poMKOCTb 1 BbICOTa 3BYKa. OTpaskeHue 3ByKa
9.6 WHudpa3Byk u yabTpa3ByK
[IpakTuueckue padbOTHI:
Ompenenenne 4aCTOTHI ¥ TIEPHO/Ia KOJICOaHUT MaTeMaTHIECKOTO
MasiITHUKA.
OmnpeneneHue 4acToThl U Tepuojia KoyieOaHWN MPYKUHHOTO
9.7 MAasiTHUKA

UccnenoBanue 3aBUCUMOCTH nepuojaa KojeOaHuit
MOABEUIEHHOT0 K HUTH Tpy3a OT UIMHBI HUTH. VccienoBaHue
3aBHCHMOCTH Tepuojia KoyieOaHUil MPYKUHHOTO MasTHUKA OT
Macchl Tpy3a. I[IpoBepka HE3aBHCHUMOCTH Iepuoaa KoJieOaHU




rpy3a, MOJBEIIEHHOT0 K HUTH, OT MAacChl Ipy3a M KECTKOCTU
npyxuHbl. M3Mepenne yckopeHus CBOOOHOTO MaIeHUS
Ousnyeckue SABICHUS B MPHUPOJAE: BOCIPUSATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHYECKHE BOJHBI, I[yHAMHU,
9X0
9.9 TexHnueckue ycTpoicTBa: 3X0JI0T, UCIOJIb30BaHUE YIbTPa3ByKa
' B OBITY U TEXHUKE
OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHbBI
101 DNEeKTpOMarHuTHOE  MoJjie.  ODJEKTPOMAarHUTHBIE  BOJIHBIL.
’ CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHas npupoza csera. Ckopocts cBera. BoiaHoBbIe
’ CBOICTBA CBETA
10 [IpakTuueckue pabOTHI:
104 N3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIbIO
MOOWIBHOTO TenedoHa
10.5 dusnyeckue SBICHUS B MpUpoJe: OHOJIOTrMYEcKoe JIeicTBHE
’ BUJIMIMOTO, YIBTPa(UOJIETOBOTO U PEHTIE€HOBCKOTO M3ITydeHHIt
10.6 TexHuyeckue ycTpOHCTBA: UCHOJIB30BAHUE DIIEKTPOMATHUTHBIX
' BOJIH JIJIsl COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
11.1 JlyueBas mozenb cBeta. IcTOUHUKY cBETa
11.2 [IpsimonHeHOE pacpoCTpaHEHUE CBETa
11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpakKeHHS CBETa
114 [Ipenomnenue cBera. 3akoH mpenomiieHus cBerta. [lomHoe
’ BHYTPEHHEE OTPAXKEHUE CBETA
11.5 JIunza. Xop myyel B JIMH3E
11.6 Ontuyeckas cucteMa ¢oTroarnmnapara, MUKpOCKOIA U TeJIECKoIa
117 I'maz  xak  onTtudeckas  cucreMa.  bimsopykocts m
. ) JaTbHO30PKOCTh
118 Paznoxxenne Oenmoro cBera B crnekTp. OmnbiTel HproToHA.
' CrnosxeHue cieKTpaJbHBIX IBETOB. Jlucnepcus ceeTta
[IpakTudeckue pabOTHI:
UccnegoBanue 3aBUCMMOCTH yIila OTPAKEHHSI CBETOBOTO
Jy4ya OT yIJia MajeHusl.
N3yuenne xapakTepUCTUK H300paXeHUs TMpeaMeTa B
11.9 IJTOCKOM 3€pKalie.
HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIIEHHUS] CBETOBOTO
Jy4da OT yIJia MaJIeHHusl Ha TPaHULE «BO3AYX — CTEKJION.
[lonyyenne wu300pakeHU ¢ TMOMOLIbIO COOUparoIeH
JIMH3BL.




Omnpenenenre GOKYCHOTO PACCTOSIHUSI U OTITUYECKOW CHITBI
coOuparoIe JTMH3HI.
OmnBITH IO PA3TIOKEHHUIO OETOT0 CBETA B CHEKTP.
OneIThl 1O BOCHPHUATHIO IIBETA MPEAMETOB MpPU UX
HaOJII0JICHUN Yepe3 IIBETOBbIC (PUITBTPHI
®dusnueckue siBleHus B npupoje: 3atmenus Conuua u JlyHsl,
11.10 I[BeTa TEJ, ONTHYECKHE sIBICHUA B armocdepe (uBer HeOa,
pedpakmus, pagyra, MUPax)
111 TexHuyeckue ycTpoicTBa: OUYKH, MEpHCKol, QoToanmnapar,
' ONTUYECKUE CBETOBObI
KBAHTOBGBGIE ABJIEHUA
2.1 OmnbiTel Pesepdopna u mianerapHas Mojens atoma. Mojenb
' aroma bopa
122 Hcnyckanne w©  moryiomieHue cBeta aroMoM. KBaHTHL
’ JIuHenyaTsie CIIEKTPhI
12.3 PamnoaktuBHOCTE. Allb(a, OeTa- U raMMa-u3TydCHUS
124 Ctpoenue aToMHOTO sipa. HykinoHHas Mojens aTOMHOTO sipa.
' W3oTormsl
12.5 PanuoakTtuBHbIe nipeBpamienus. [lepuos momypacnaga aTOMHBIX
) aaep
12.6 SAnepuble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOIO U
’ MacCOBOTO YHCEIl
12.7 DHeprus CBA3U aTOMHBIX sifep. CBsi3b MacChl U SHEPTUU
12 2.8 PeaK"HI/II/I cuHTe3a u aenenusd saep. Ucrounnku sueprun ConHIa
U 3BE3]
12.9 SAnepHas sHepreTtuka. JlelicTBre paMOaKTUBHBIX U3JIyYCHHUM Ha
' ’KUBBIC OPTAaHU3MBI
[IpakTudeckue pabOTHI:
Habmroienne CrIONIHbIX U IMHEHYAThIX CIIEKTPOB U3JIyUEHUS.
12.10 HccnenoBanue TpeKOB: H3MEPEHUE DHEPrUM  YACTHULIBIIIO
TOPMO3HOMY IyTH (TI0 (hoTOrpadusim).
N3mepenue pagnoakTuBHOTO oHA
duznueckue SIBIICHUS B pUpo/IE: €CTECTBEHHBIN
1211 paAMOaKTUBHBIN (OH, KOCMUYECKHE Iy4d, paAHOAKTUBHOE
' W3JIy4eHUE NPUPOAHBIX MUHEPAJIOB, ACHCTBUE PaJMOAaKTHUBHBIX
M3JIy4€HU Ha OPraHUu3M YeJIOBeKa
12.12 TexHuueckue YCTpPOMCTBA: CIEKTPOCKOI, HWHAUBUIYaTbHBIN
' JI03UMETp, KaMmepa Busnbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM 0a30BOI0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKU B HAy4YHOM KapTHHE MUpPa; CHOPMUPOBAHHOCTD
0a30BBIX TMpPEACTABICHUN O 3aKOHOMEPHOW CBA3M U II03HABAaEMOCTH
ABIIGHUW  TPUPOJB, O  POJIM  OKCIepuMeHTa B  (usuke, O
cuctemooOpasyronie pond (QU3MKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 IBOMIONUHN (PU3NYECKHX 3HAHUNH M UX POJIM B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHPA, O BKJIAJE POCCUHCKUX H
3apyOeKHBIX yUEHBIX-(QU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHUE MPOIIECCOB
OKpPY’KaloIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHus O BHJIAX MaTepuu (BELIECTBO M IOJIE), O JBWKEHMU KakK Crocode
CYIIIECTBOBAaHHUS MAaTepuH, 00 aTOMHO-MOJIEKYJSPHOH TEOPUH CTPOCHHUS
BEIIECTBA, O (PU3NYECKOH CYNIHOCTH SIBJICHUN NPHPOIBI (MEXaHUYECKHX,
TEIUIOBbIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE pa3jinyaTh SIBICHUS
[I0 ONWMCAHUI0 HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JlaHHOE (PU3NYECKOE SBJICHUE; YMEHHUE pPaclo3HaBaTh
IPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SBJICHUH B OKpYKAIOUIEM MMpeE,
BBIJIEJISASA UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU)

Biianenne ocHOBaMM MOHATHUHHOIO amnmnapara ¥ CHMBOJIMYECKOIO S3bIKA
GU3MKM M UCHOJB30BaHUE HUX JJs pelIeHHs Y4eOHBIX 3a/Jay; yMEHHE
XapakTepu3oBaTh CBOWCTBAa TeJ, (U3MYECKUE SBICHHUS M IPOLECCHI,
UCTIONB3Ys PyHIaMEHTAIbHBIE U SMIUPUUYECKHUE 3aKOHbI

YMeHrne OmnuChIBaTh HM3yUYEHHBIE CBOMCTBA TEN W (PU3UUYECKHE SBICHUS,
UCIIONB3Ys PU3HUECKUE BETUUMHBI

Bnanenue ocHOBaMH METOJOB HAay4YHOTO MO3HAHHS C Y4ETOM COOIIOICHUS
paBuII OE30MACHOTO Tpy/Aa: HabmoIeHue PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSATEIBHO COOHMpATh SKCIICPUMEHTAILHYIO YCTAaHOBKY U3
JTAaHHOTO Ha0opa 00OpYAOBaHUS MO WHCTPYKIIMHU, OMUCKHIBATH XOJI OMBITA U
3aMMChIBaTh €r0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOIbL;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX HSMepeHI/Iﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  M3MEPEHHs,  CaMOCTOATENBbHO  COOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY IO HWHCTPYKIIUH, BBIYUCIATH 3HAUYCHHE
BEJIMUMHBI M aHAJIN3UPOBATh MONYUYEHHBIC PE3YNIbTATHI C YUETOM 3a/aHHOM
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

IMPOBEACHUC HECIIOXKHBIX OKCIICPUMCHTAJIBHBIX HCCHG}IOB&HHﬁ;
CaMOCTOSITEIILHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY W IPOBOIUTH
HCCIICOOBAHUC IO HWHCTPYKIHHU, NPEACTABIIATH IMOJYYCHHBIC 3aBUCHUMOCTHU




¢u3uueckux BEIMYMH B BUAEe TaOMMI W TpauKOB, YYUTHIBAThH
HOTPEITHOCTH, JIeNIaTh BBIBOJIBI IO Pe3yJIbTaTaM MCCIICIOBAHHS

[TonnManne XapakTEpHBIX CBOWCTB (M3WYECKHX MOJeNeil (MaTepuabHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJEIU CTPOCHUS ra3oB, >KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHasi MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOI'O
Apa) U yMEHUE IPUMEHATH UX JJIs1 00BbsCHEHNS (PU3NIECKUX MPOLIECCOB

VYMeHHne 00BICHATh (PU3NUECKHE MPOLECCHl U CBOIMCTBA Tell, B TOM YHCIE U
B KOHTEKCTE CHTyallUd NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISABJIIATD IPUYNHHO-CJICICTBCHHLIC CBA3HU n CTPOUTH
O0O0BSICHEHHE C OMOpOW HAa M3yYCHHBIE CBOWCTBAa (PU3UYECKUX SIBJICHHUH,
¢du3nveckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJICITH

YMeHue pemath pacuéTHble 3a1aun (Ha 6aze 2 — 3 ypaBHEHUI), HCTIOIB3YS
3aKOHBI U (POPMYIIBI, CBSA3BIBANOIINE (PU3UYECKHE BEIIMYUHBI, B YaCTHOCTH,
3alUChIBaTh KPaTKOE YCJIOBHE 3aJaud, BBISBISATH HEAOCTAIOIIME TaHHEBIE,
BEIOMpaTh 3aKOHBI W (OPMYJbI, HEOOXOMUMBIC i €€ peuieHus,
WCIIOJIb30BaTh CIPABOYHBIC JaHHBIC, MPOBOJUTH PACUEThl M OIICHUBATH
PEATMCTUYHOCTh MOJTYYEHHOTO 3HAYeHHs (PU3MUECKON BEIUYUHBI, YMEHUE
OTpEeAeNATh Pa3MEPHOCTh (U3MUYECKON BEIMYUHBI, MOJYYEHHOW MpHU
peIlIeHnH 3aa9u

YMeHHe XapakTepu30BaTh MPUHIIMIIBI IEHCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHUCJIe OBITOBBIX NPUOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTHUYECKHX
IPOLIECCOB 10 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3UYECKUX
SBJICHUN U HEOOXOAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH

10

YMeHne UCIoNb30BaTh 3HAHUS O (PU3UYECKUX SBICHHUAX B MOBCETHEBHOMN
KU3HU g oOecrieyeHus O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
npuOopaMi M TEXHUYECKHMHU YCTPOMCTBAMH, COXPAHEHHS 3/10pOBbS U
COOJIIOJIEHHsI HOPM HKOJIOTMYECKOT0 MOBEJEHHS B OKpY)KAOLIEH cpee;
NOHUMaHHEe HEOOXOAUMOCTH TPUMEHEHUS JIOCTHXKEHUH (U3UKU WU
TEXHOJIOTHH JUIsl pallMOHAIBHOTO MIPUPOJIOIIOIb30BAHUS

11

OnelT  moMcka, MpeoOpa3oBaHHUSs W TPEACTaBlIeHUs UHGOpMaLUU
¢u3nUeckoro - coiepKaHMs €  MCIOJb30BaHMEM  HH(pOPMAIMOHHO-
KOMMYHHUKAaTHBHBIX TEXHOJIOTHH; YMEHHE OLEHUBAaTh JOCTOBEPHOCTh
NOJYy4eHHOM MHQOpMalMM Ha OCHOBE MMEIOLIMXCA 3HAaHUM W
JOTIOJIHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BATh IPH BBHINOJIHEHUN
y4yeOHbIX 3aJaHMi  HAy4YHO-TIONMYJSIPHYIO  JIUTepaTypy (U3NYECKOro
coJiep’KaHusl, CIpaBOYHbIe MaTepuaibl, pecypchl ceTd VHTepHeT; BianeHue
06a30BbIMH HaBBIKaMU IMpeoOpa3oBaHUs MHPOpPMAIMK U3 OJHON 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co037aBaTb COOCTBEHHbIE NHCbMEHHBIE U
YCTHBIE COOOILIEHHS Ha OCHOBE MH(OPMALIUU U3 HECKOJIBKMX HCTOYHUKOB



HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

MexaHudeckoe JBHXKCHUC. MaTepI/IaJ'II)HaH Touka. Crucrema orcuéra. OTHOCHUTEIHLHOCTD
JABHKCHUA

1.1

PaBHOoMepHOe W HepaBHOMepHOe aBrkeHHe. Cpemnsis ckopocTh. Dopmyna s
1.2 BBIYMCIIEHMS CpEIHEH CKOPOCTH: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXKXCHUC. 3aBHCUMOCTh KOOPpAUHATLI TCJIa OT BpEMCHU
B CJIydac paBHOMCPHOI'O HpﬂMOJ’IHHGfIHOFO JABUOKCHUA:

L3 x(f)=x,+vt

I'paduxkn 3aBUCUMOCTH OT BpEeMEHM Il TPOEKIUH CKOPOCTH, IPOEKIHUH
IIEPEMEIECHMS, IIyTH, KOOPIUHATHI IPY PABHOMEPHOM NPSIMOJIMHEHHOM JABUKECHUU

3aBUCHUMOCTh KOOPJAMHATBl Tejla OT BPEMEHM B Clyya€ pPaBHOYCKOPEHHOI'O
IPSIMOJIMHENHOTO ABUKEHUS:

Sl =v,, #i+a,*

(] [

DopMyibl Ui MPOEKLUUH IEPEMELLEHUs, IPOCKLUN CKOPOCTH U MIPOCKLUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

EL2
1.4 -Sx(i‘]=v‘}x'?+ﬂx'3.
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(bI/IKI/I 3aBUCUMOCTHU OT BPEMCHHU JISI INPOCKIHUHN YCKOPCHUA, IPOCKIUN CKOPOCTH,
NpoeKIru IICPpEMCHICHUA, KOOPAUWHATHI IIPpU PABHOYCKOPECHHOM HpHMOHHHeﬁHOM
JBHXXCHHUH

CBobonHoe mnanenue. dopmynbl, omMchBaOUMe CBOOOJHOE TaJE€HHE Teia MO0
|5 | BepTHKam (IBU)KeHUE Teja BHU3 WJIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BPEMEHHM JJISl IPOCKIIMU YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpJAUHATHI ITPpU CBOGOI[HOM MaaCHUU TCJia IO BEPTUKATIN

CKOpOCTh PaBHOMEPHOTO JIBMKCHHS TeJia 10 OKPYKHOCTH. HarpaBiieHre ckopocTH.
1.6 @opMmyna I BBIYMCIEHUS CKOPOCTH 4Yepe3 paguyc OKPYKHOCTH M TEPHOL
oOpareHus:




LenTpoctpemurenbHoe yckopeHue. HampaBieHne HeHTpOCTPEMUTEIBLHOTO YCKOPEHUS.
®opmyra /7151 BBIYUCIICHHS] YCKOPEHUS:

_u
“WSR
dopmyra, CBSI3bIBAIONIAS IEPUO]] M YACTOTY OOpaIeHHUS:
vl
T

Macca. ITnotHocTh BemecTBa. Popmyiia JIJ1sl BBIYUCICHUS TTIOTHOCTH:

_m

1.7 V
1.8 | Cuna — BekropHas ¢pusuueckas Bennunna. CIokeHUe CUIT
1.9  SBnenue unepuuu. Ilepsiii 3axkoH HproToHa
Bropoii 3akon HeroToHa:
1.10 F=m-a
CoHanpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOPa CUJIbI, IEHCTBYIOIIEH Ha TEIO
B3anmopencrtsue ten. Tperuit 3akod Herorona:
1.11 F p _P-l—}E
TpeHne mokos M TpeHHE CKOJIbKeHUs. PopMyrna JUisl BBIYMCICHUS MOIYJS CHIIBI
TPEHMSI CKOJIbKEHHUS:
F_=n-N
1.12 p=H
Hedopmanus tena. Yopyrue u Heynpyrue aepopManuu. 3aKoH yrnpyroi aeopmanuu
(3akoH I'yka):
1.13 F=k-Al
1.14 = BcemupHOe TAroTeHHE. 3aKOH BCEMUPHOT'O TATOTEHUS:



F-G. my -in:
'L
Cuna Tsxectd. Y ckopeHre cBOOOIHOTO MaIeHusl.
dopmyiia A5 BBIYUCICHUS CHIIBI TSKECTH BOIM3H oBepxHocTH 3emiu: F = mg.
JBuxenue nmnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u
Heperpy3Ku

Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
1.15 p=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMiynbsce cuiibl

3akoH COXpPAaHCHUA UMITYJIbCa JJIA 3aMKHYTOﬁ CUCTCMBEI TCII:
1.16  p=nyU +in,U, =const

PeakTuBHOE ABM)KCHHUE

Mexannueckas pabota. @opmyia st BEBIYUCICHHS paOOThI CHITHL:

A=Fsooso
MeXaHI/I‘leCKaﬂ MOIIHOCTH:
1.17
=24

y

Kunernueckas u MMOTCHIHMAJIbHAA 9HCPI'Hs. CDOpMyJ'Ia JJI BBIYUCIICHUA KUHETHYCCKOMN
OHCPIUM:

J'HUE

B
118 Teopema o knHeTHUECKOU dHeprun. Popmyra I BBIYUCICHUS TOTCHIMAIBHON
' SHEPIUHM Tella, IOJIHATOrO

HaI 3eMIIEH:

E,= mgh

Mexann4ueckas OHCPIru-i:

E:Ek'l'Ep

1.19 .
3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opmyiia sl 3aKOHA COXPAHEHUS

MEXaHWYECKON IHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYMH CUIIBI TPEHHUS.

[IpocThie MexaHU3MBI. «30JI0TO€ TIPABHIIO» MEXAHUKH.
1.20 | Ppruar. Moment cunel: M - Fl.

VYcioBue paBHOBECHS pbluara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O0710KK. KITJ] mpocThIx MeXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
dopmyna s BBIYMCIICHMS TaBJICHUs TBEPIOIO Tena:
F
pP= ch
JaBnenue raza. ATMocgepHoe AaBlICHHE.
FI/II[pOCTaTI/I‘IeCKOG AAaBJICHUC BHYTPU KUIKOCTHU.
d)opMyJIa AJI BBIYHUCJIICHUA JAaBJICHUS BHYTPH KU AKOCTH:

p=pgh+p_,

1.22

1.23

3axoH [lackans. I'mapaBauueckuii npecc

3akoH Apxumena. @opmyia Uil ONPEAESICHUs BBITAJKUBAIOIIEH CUIIbL, AEHCTBYIOIIECH
Ha TeJo, MOTPYXEHHOE B KHUAKOCTh WM Ta3:

Fap =PEV

Ycnosue ninaBanus Tena. [InaBanue CYAOB U BO3AYXOIJIAaBAHUC

1.24

1.25

Mexannueckue kosieOaHusa. AMIUIMTYAQ, MEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIASl YACTOTY U MEPUO/1 KOJIeOaHUH:

voL
T

Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKMA. [IpeBpamieHue dHepruum  Ipu
K0JIeOaTeIbHOM JIBUKEHUU

1.26

3aryxaromue konebanus. BelnyxxneHHble konebanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBL. [Ipo1osibHbIC U TIONIEPEYHbBIC BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacrpoCcTpaHeHHUs BOJHBI:

h=v-T

3Byk. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IpaHULE JBYX
cpea. MHdpa3ByK U yIbTpa3ByK

1.29

IIpakxmuueckue pabomoi

W3mepenue cpeHel MIOTHOCTH BEIIECTBA; apXUMEI0BON CUJIBL; KECTKOCTU MPYKUHBL,
K03 pULIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CUIIbI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEN
CKOpOCTH JBIJKEHHSI OpycKka MO HAaKJIOHHOM IIOCKOCTH; YCKOpEHHs Opycka IpH
JBIDKEHUM 110 HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M  Hepuoja  KoJjeOaHHi
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHI U MEpHoia KojJeObaHuil MpyKUHHOTO MasTHUKA;




MOMEHTa CHIIbI, ACHCTBYIONIETO Ha pbIYar; paOdOThl CHIIBI YIPYTOCTH TMPHU MOABEME
rpy3a ¢ MOMOIIBIO HETIOABIKHOTO 0JIOKA; paOOTHI CHITBI YIIPYTOCTH MIPH MOIBEME TPy3a
C TIOMONIBIO MOIBHYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIIOBOM CHIIBI OT 00bhEMa MOTPY)KEHHOW YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOI'O JABJICHUA U OT poOJa MOBCPXHOCTH,
CWJIBl YIPYrOCTH, BO3HUKAMOIICH B MPYKUHE, OT CTEHCHH ne(OpMalud MPYKUHBL
YCKOpEHUsi OpyCKa OT yria HaKJIOHA HANPAaBIIONISH; Mmeproja (4acTOThl) KoJeOaHMid
HUTAHOI'O MasiTHUKa OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MPY>XUHHOI'O MasATHUKaA OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TIEpHOAA
KOJICOAHWH HUTSHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka yciOBUSI paBHOBECHS
pblvara

Qusuueckue A61eHUs 6 npupooe. MPUMEPbl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B
JKUBOW U HEKUBOW MPUPOJE, ACUCTBUE CUIIbI TPEHUS B IPUPOJE U TEXHUKE, IPUITUBBI U
OTIUBBI, JBHXKEHUE IUIaHET COJIHEYHOH CUCTEMBI, PEAKTHBHOE IBUXCHHME JKUBBIX

1.30 OpPraHU3MOB, pblUaru B TeJle YeJIOBEKa, BIMSHUE aTMOC(QEpPHOro JaBJICHUs HA JKUBOU
OpraHusM, IIJJaBaHWE pbIO, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHUE,
ceificMu4eckue BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoiicmea: CIAJOMETpP, JaTYUKH IIOJIOKEHHS, pAcCTOSHUSA U
YCKOPEHHUs, AMHAMOMETD, MOJIIIUITHUKY, PAKEThl, pbluar, MOJIBUKHbIN 1 HEMOIBUKHBIN

1.31  On0KH, HAKJIOHHAs IUIOCKOCTh, IPOCTbIE MEXaHU3MbI B OBITY, COOOIIAIOLINECS COCYIBI,
YCTPOMCTBO BOZOIPOBOJIA, TMPABIMUYECKUH IIpecc, MaHOMETp, GapoMeTp, BBICOTOMED,
HOPILHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

2 TEIUUIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKONH TEOpUU CTPOCHMS BEILECTBA.

2.1 = Mopenu  TBEpAOro, KUAKOTO U  Ta3000pa3HOr0  COCTOSIHMM  BellecTBa.
Kpucrammyeckne n amopgHbIe TEIa

5 JIBmxkenue dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUXKEHHS YacTUI[ C TeMIepaTypoil.

' bpoyHoBckoe nasmxenue, iuddysus

2.3 = CmauuBaHME U KallWUIAPHBIE SIBJICHUS

2.4 | TemnnoBoe paclIMpeHUE U CKATHE

2.5  TemioBoe paBHOBECHE

26 Buytpennsist sneprus. Pabota u Teruionepeaya kak crocoObl HN3MEHEHHs BHYTpEHHEH

' SHEPruu

2.7 Bwuasl Temonepeaayn: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyUYeHUE
HarpeBanue u oxiaxaenue tei. KonndecTBo TEIUoTH. Y enpHas TeIUI0EMKOCTb:

* o=em(ty-1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEIUIOBOro OaaHca:

29 Ql +Qg 1 =0

2.10  Hcnapenue u KOHIeHcauus. MI3MeHeHHe BHYTpEHHEN 3HEPruM B MpOIecce UCIapeHus




U KoHJeHcaruu. Kunenue xuakocTu. Y ienbHas TeruioTa napoodpasoBanus: L = Q/m

2.11  BrnaxHOCTb BO3ayXa
[InaBnenue m xpucrammszanus. M3smMeHeHHe BHYTPEHHEH SHEPruM NP IUIABICHUHU U
KpUCTAJIIM3aluu. Y IebHAs TEIUI0Ta TUIaBICHUS:
2.12 0
- m
’ 13 BHyTpeHHss dHeprus cropaHus TOIIMBA. Y IeJbHAs TEIUIOTA CTOPaHUS TOIUIMBA: g =
' O/m
2.14  Ilpunnumnel paboTs! TermaoBsix Asurateneid. KIITJ[ TermoBoro aeurarens
Ilpakxmuueckue pabomul
W3mepenue ynenpHOM TEIUIOEMKOCTH METAUIMYECKOTO LWIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515 | XOTOPYiO omymleH HarpeThli IWIMHAP; KOJIWYECTBA TEIUIOTHI, OTJAAHHOIO HAarpeThiM
’ LWIMHIPOM, TI0CJIE€ OIyCKaHMs €ro B BOJAY KOMHATHOM TeMIEpaTypbl; OTHOCUTEIBHOM
BJIQXKHOCTH BO3/yXa; YACIBbHOM TEILIOTHI IUIaBIEHUS JbJa. MccnenoBanne n3MeHeHus
TEMIepaTypbl BOJAbl IpPHU Pa3IUYHBIX YCIOBMSX; SIBJICHMS TEIUIOOOMEHA IpH
CMEIIHMBAHUU XOJIOIHOM U rOpsiueld BOABI; IIPOLECCA UCIIAPEHHUS
Qusuueckue a61eHUs 8 npupode. TOBEPXHOCTHOE HATSHDKEHNUE U KalIWJUIPHbBIE SBJICHUS
2.16 B mpupone, Kpucramibl B npupone, uzinydeHue ConHLa, 3amMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, HHesl, CHera
Texnuyeckue ycmpoticmea: KanWUISpbl, NPUMEPbl HCIOJIb30BAaHUS KPHUCTAIUIOB,
2.17  KUAKOCTHBII TEPMOMETp, AATYUK TEMIEPATYpbl, TEPMOC, CUCTEMA OTOIJICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBast TypOMHA, IBUTaTEIb BHYTPEHHETO CTOPaHuUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 = Dnekrpuzauus ten. [[Ba BUAa MEKTPUUECKUX 3apsAI0B
3.2 = BsaumopelicTBuE 3apsKeHHBIX Tel. 3akoH Kynona
3.3 | 3akoH cOXpaHEHUs DJIEKTPUYECKOro 3apsaaa
34 Onektpuueckoe  mone. Hampsok€HHOCTh — anekTpuueckoro  mosid.  [lpunHnmn
' CYTNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn oanexktpuyeckux  3apspoB. [IelCTBHME  DIIEKTpUYECKOrOo MO  HA
' JJIEKTpUYECKHUE 3apsiabl. [[pOBOTHUKN U AUDIEKTPUKHU
[TocTostHubIN 2nekTpuueckuii Tok. JleWcTBUs anekTpudeckoro Toka. Cuiia ToOKa.
3.6 = Hampsxenue.
I=q/t,U=A/
37 DNEKTPUUECKOe COMPOTUBIICHHE. Y AETbHOE IEKTPUUECKOE COMPOTUBIICHHUE:
' R =pl/S
3.8 = 3akon Oma s yuacTka anektpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COETUHEHHE POBOIHUKOB:
3.9

1, =1, U=U,+U,. R=R,+R,




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUA:

U=Ug:I=1+I;R=2.
= = >

F

CMenaHHbIe COCAUHCHU IMTPOBOAHUKOB

3.10  Pabota u MOITHOCTH 3JeKTprUyecKkoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 Rt
312 OnbiT Dpcrena. MarHuTHOE MoJie MPSIMOTO MPOBOJHHMKA C TOKOM. JIMHUM MarHUTHOM
’ UHIYKIHN
3.13 ' MarauTHoe 10Jj€ NOCTOSIHHOIO MaruuTa. BzanmoielicTBHe MOCTOSHHBIX MATHUTOB
3.14 | JleiicTBMEe MarHUTHOI'O MOJISl HA IPOBOJIHUK C TOKOM
3.15  Omnsitsl @apanes. SABieHue yieKTpoMarHuTHOW nHAyKuuu. [Ipasuiio Jlenna
Ipaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPHUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BO3HUKAIOLIETO B MPOBOJHHUKE (PE3UCTOPHI,
316 JAMIIOYKa), OT HAMPSHKEHUSI Ha KOHIAX MPOBOJAHHUKA; 3aBUCUMOCTH COMPOTUBIICHHS OT
' JUIMHBL ~ TIPOBOJIHMKA, IUIOMIAM €ro  IOMNEPEYHOr0 CEYEHUs U  YIEIbHOTO
COMPOTHUBIICHUS.
[IpoBepka mpaBmia [UIsi SJIEKTPUUYECKOTO HAMPSOKEHUS TIPU  IOCIEI0BATEILHOM
COCIMHCHUU TMPOBOJAHUKOB; TMpaBWia JUIsI CHJIBI DJEKTPUYECKOrO0 TOKa IMpH
napauieTbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUKA)
Qu3zuueckue A6leHUs 6 Npupode: DICKTPUYECKHUE SBICHUS B aTMmocdepe,
3.17  2JIeKTpUYECTBO >KMBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMiid, JAper( MOICOB, POJIb
MarHUTHOTO TIOJIS JJIs )KU3HU Ha 3eMiie, TIOJISIPHOE CUSTHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUUK
318 ANEKTPUYECKON  DHEPTrUU, DJIEKTPOOCBETHTENIbHBIE MPUOOpHI, HarpeBaTeIbHbIE
' ANEKTPONPUOOPHI  (TIPUMEPHI), DIEKTPUUYECKUE MPETOXPAHUTETH, IIIEKTPOMArHUT,
AJIEKTPOJIBUTATEh TOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
3.19  DnextpomarauTHbie BOJHBL [llKkana 3meKTpoMarHUTHBIX BOJTH
3.20 | JlyueBas mojenb cBeta. [IpsmonuHeliHoe pacpocTpaHeHue CBeTa
3.21  3axoH otpaxeHnus csera. [Inockoe 3epkano
3.22  lIpenomieHue cBeTa. 3aKOH MPEITOMIIEHHS CBETa
3.23 | ucnepcus cBeTa
394 JIunza. Xop nydeit B nmunH3e. DokycHoe paccTosiHie NUH3bL. OnTHYecKas CUila JIMH3bIL:
’ D=1/F
3.25 I'ma3 kak ontuyeckas cucreMa. Onruueckue npruOopbl
396 Ipaxmuyeckue pabomul

W3mepeHne onTuyeckoi Cuilbl coOuparomeil JHH3bI; (OKYCHOTO PpacCTOSHHS



coOuparomield JUH3BI (10 CBOMCTBY PaBEHCTBA pPa3MEpPOB MpEAMETa U H300paKeHWS,
KOTI'Jla IpeIMeT pacloJio’KeH B ABOMHOM (oKyce), MoKa3aTes IpeJoMICHHUS CTEKIIa.
HccnenoBanue cBoiicTBa M300pakeHHUs, MOJTYYEHHOTO C IMOMOIIBI0 COOMparoleit
JIMH3bI, U3MEHEHHSI (POKYCHOTO PACCTOSHUS IBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTHU yTja
MPETIOMIICHUSI CBETOBOTI'O JIy4a OT YIJla aJIeHUs Ha TPaHUIle «BO3AYX — CTEKIION

Dusuueckue sA61eHUS 8 npupode.‘ 3aTMCHUA COJIHI.[a n .HyHBI, OBETa TCJI, OIITHUYCCKUC

3.27
sBJICHHS B aTMocdepe (BeT Heba, pedpakius, pagyra, MUPaK)
3.28 | Texnuueckue ycmpoucmea: 09KH, MEPUCKOT, (hOTOANapaT, ONTUISCKUE CBETOBOIBI
4 KBAHTOBBIE SABJIEHUA
4.1  PaamoakTuBHOCTH. Anb(a-, OeTa-, ramMma-u3nydenus. Peakuuu anbda-u 6era-pacmnaga
4.2 | OmsiTel Pezepdopmaa mo paccessHuto anbda-vactuil. [lnanerapuas Moaens atoma
4.3  Cocra aromMHOro sigpa. M3oTormnsl
4.4  llepuon momypacmnajaa aTOMHBIX sIEp
4.5 | SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3aPsI0OBOTO U MaCCOBOTO YMCEI
Qusuueckue s61eHUs 6 Npupooe: eCTeCTBEHHBIM pPaJMOaKTUBHBIN (POH, KocMUYECKUE
4.6  Inyud, palMOaKTUBHOE M3IyYCHHE NMPUPOIHBIX MUHEPAJIOB, NEHCTBUE PATUOAKTUBHBIX
M3JIy4CHU Ha OPraHU3M YeJIOBEKa
47 Texnuyeckue ycmpoticmea: CHEKTPOCKOI, HWHAMBHIYaIbHBIM 103UMETpP, Kamepa

BI/IJ'IBCOHa, sAACpHad 9HCPreTuKa



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duznka: HHXEHEPHI OyIyIero: 7-i Kiacc: yriyOJeHHbIH YPOBEHb: YUCOHUK:
B 2-X yacTax; 1-e uznanue bemnara B.B., Boponuosa H.H., JlomauenkoB N.A. u
np.; nox penakmnueit [TaneOpariepa FO.A. AKIIMOHEpHOE 0OIIIECTBO
«3narensctBo «IIpocBemenue»

» Ou3nkKa: HHXKEHEpbI Oyaymiero: 8-if Kjacc: yriayOJIeHHbIH YPOBEHD:
y4eOHUK: B 2-X yacTsax; 1-e uznanue benara B.B., Boponnosa H.I.,
JlomauenkoB U.A. u np.; nox penakuueit [Tanedpatiesa FO.A. AkiinonepHoe
obmectBo «M3marenscTBO «IIpocBemieHne»

» dus3nka: HHXKEHepHl OyayIero: 9-i kimacc: yriayoJeHHBI YPOBEHbD:
y4eOHUK: B 2-X yacTsax; 1-e uznanue benara B.B., Boponmosa H.I.,
JlomauenkoB U.A. u ap.; nox penakuueit [laneGpatiena FO.A. AkuinonepHoe

obmectBo «M3narensctBo «IIpocBeiienney

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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