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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHa Ha OCHOBE TOJIOKEHUN U TpeOOBaHHWI K pe3yiabTaTaM OCBOCHHUS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (enepanbHO paboueilt mporpaMMbl BOCIUTAHUS
u Konuenuuu npenogasanus yueOHoro npeamera «Pusukay.

Conmepxanue mporpaMmbl 1O (DU3MKE HAMPaBICHO HA YIOBJIECTBOPEHHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIHXCS K Oojee TIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUU, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydawmumxca. B mnporpamme mno (Qusuke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpeamera B peanuzanuu TpeboBanuii ®I'OC OO0
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4YeHHUS, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMma o ¢u3MKe ycTaHaBIUBAET paclpeesieHue yueOHoro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUA METOAUYECKOM
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY MPEIMETY.

®uzuka SABISIETCI  CHCTEMOOOPAa3ymoIIMM I €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OWoyiorued, acTpoHOMHUEH U (GU3UYCCKOU
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHY MHpa,
IpeNoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType oOIIero
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢uznku Ha YriayOJE€HHOM YpOBHE TMPEIINoJaracT YBEPEHHOE
BJIaJICHUE CIIETYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIOIUMU
€CTECTBEHHO-HAYUYHYIO I'PaMOTHOCTb:

HAYYHO OOBACHATD SIBJICHUS;

OLICHWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIEIOBAHNS;

WHTEPIIPETUPOBATh JaHHBIC M HCIIOJB30BATh HAYYHBIE JOKA3aTeNbCTBA IS
MOJTyYEHUS BHIBOJIOB.

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



OCHOBHBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Lenu nzydyenust pu3uku Ha yriryOIEHHOM ypOBHE:

pa3BUTHE WHTEpPECa M CTPEMJICHUS OOYYAIOMIMXCS K HAYYHOMY H3YYCHHIO
IPUPOBI, PA3BUTUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (GOpPMHUpPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUEe YMEHUN NPUMEHATHh (U3NYECKUE 3HAHUS U Hay4yHbIC
JI0Ka3aTeNIbCTBA JJIs1 OOBICHEHUS OKPY>KAIOIIUX SIBICHUM;

dbopMHpOBaHUE TIPEACTABICHUA O pONMM (PU3UKK [JIs pPa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cdepax  Oymyuiei
npoecCUOHANLHON  JIEeATEIbHOCTH, CBS3aHHOM C (DU3UKOW, TMOATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HallPaBJICHHH;

dbopMHpOBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHHUIO (HU3WKu Ha
yrayOn€HHOM YpOBHE B paMKax COOTBETCTBYIOIIMX Tpodrield oOydeHHs Ha
YPOBHE CpPeAHETO 00I1Iero 00pa3oBaHuUsl.

JlocTikeHue 3TUX LieNed mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

pUOOPETEHNE 3HAHWUN O JUCKPETHOM CTPOCHHH BEIIECTBA, MEXaHWYCCKHUX,
TEIJIOBBIX, DJICKTPOMArHUTHBIX M KBAHTOBBIX SIBICHHSIX;

nprUOOpETEHNE YMEHUM aHAIM3UPOBATh U OOBSICHATH (PU3MUECKHUE SIBJICHUS HA
OCHOBE M3Y4YEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAUYSCTBEHHBIX 3a/1a4, TPEOYIOTUX
CO3MaHUS W WCIIOJIB30BAHUSA (PH3WYCCKUX MOJENeH, BKIIOYAs TBOPYECKHE W
MPaKTUKO-OPUEHTUPOBAHHBIE 33]1a4H;

pa3BUTHE HCCIIEIOBATEILCKAX YMEHMI: HAOIIOJATh SIBICHUS U H3MEPSTh
bu3nYecKue BEIMYUHBI, BBIIBUTATh TUIIOTE3bl U Mpe/jiaratb SKCIepUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M TIPOBOJUTH OMBITHI, SKCTICPUMEHTAIILHBIC
WCCJICIOBAHMSI, aHAJTM3UPOBATH MTOTYUCHHBIC TAHHBIE U JIeJIaTh BEIBOJIBI;

OCBOCHHME NPUEMOB paboThl ¢ WHpOpMaIHel (U3HNIECKOTO COEp KaHMUS,
BKJTIOYAsi UH(POPMAITHIO O COBPEMEHHBIX JTOCTUKEHUSAX (PU3UKU, MHTEpIIpETAIns U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO cO c(epamu mpodheCCUOHAIBHON ESTEILHOCTH, CBI3AaHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bU3YEeCKON HAYKH.



Ha wusydyenue ¢usuku (yrinyOn€HHBIH ypOBE€Hb) Ha YpPOBHE OCHOBHOIO
obmiero obpaszoanus orBoauTcs 340 uvacoB: B 7 kinacce — 102 ygaca (3 4gaca B
Heneno), B 8 kiacce — 102 yaca (3 yaca B Henmento), B 9 kimacce — 136 ygacos (4
yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

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

®dusnka — Hayka O npupoje. SIBJIeHUS TPUPOIBI (PJIEMEHTHI COJIEpKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBsI3U). DU3MUECKHUE SIBICHUSA: MEXAHUYECKHUE,
TEIUIOBBIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenuyuHbl. PasmepHocTh. Enunuibl (U3HUECKUX BEIWYUH.
N3mepenne Quanyueckux BeaU4MH. OTaloHbl. Pusudeckue npudopsl. llena
nenenus. [lorpemnocTts n3mepenuii. [IpaBuna 6e3omacHoro Tpyaa mpu pabote ¢
nabopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHul. llepeBon
BHECUCTEMHBIX €AMHUIL B enuHUIBI CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOJY.
EcTecTBeHHO-HAy4YHBIM METOJl TMO3HAHMS: HAONIOJCHHE, MOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Jlemoncmpayuu.

Mexanuyeckue, TEIUIOBBIE, JJICKTPUYECKHUE, MAarHUTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

dusnyeckue TpUOOpPHI U TPOLEeAypa MPSIMBIX HU3MEPEHHI aHAJIOTOBBIM U
UU(POBBIM NPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

OmnpeneneHune 1eHbl IeJICHUS MIKaJIbl U3MEPUTEILHOTO TTPUbdOopa.

N3mepeHne pacCcTOSHUIN.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TENa.

Onpenenenue pa3MepoB MaibIxX Teld. MeTo psAaoB.

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

Pa3znen 2. IlepBoHayajibHbIe CBeI€HUA 0 CTPOEHNH BellleCcTBA.

CrpoeHue BemecTBa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U Macchl. OIBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne wyactuil BemecTBa. CBSA3b CKOPOCTH ABWXKEHHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBwxenue. Juddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTamm4yecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabGmronenue sBieHnid, OObACHAIOMMXCS TPUTSHKECHUEM U OTTaJIKWBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Ornenka muaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).

OnpIThl IO HAOTIOJIEHUIO TEIIOBOTO PACIIMPEHUS T'a30B.

OnpITHl IO OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe newxkeHue. [lyte u  nepememenue. PaBHOMepHOe H
HEepaBHOMEpPHOE JBIKEeHHE. CBOOOAHOE MajJeHHE KAaK MPUMEpP HEPABHOMEPHOIO
nerkeHus teil. CkopocTb. CpenHsisi CKOPOCTh IIPH HEPABHOMEPHOM JIBHKECHHUHU.
Pacuér myTu v BpeMeHU ABUKEHHUS.

['padukn 3aBUCHMMOCTEHl BEJIMYMH, OMNMCHIBAIOIIUX JBWXKeHHE. OOmue
NOHATUSI 00 OTHOCUTENIBHOCTH JBWXeHUs. CloXeHUue CKOpOCTed s Tell,
JBIKYIIUXCS MAapajlieabHO.

SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBWJKEHUsA Tell. MaccakakMepauHEpTHOCTUTENA B
noctynareapHoMABWKeHUU. [lmoTHOocTh  BemecTBa. CBsI3b  IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJl B eAuHulEe o00bEéma BemecTtBa. CMecH M CIUIABBL
[loBepxXHOCTHAsA U JIMHEWHAS TIIIOTHOCTb.

Cuila Kak XxapakTepucTuKa B3aumojeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHIla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX M0 OJHOM NpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXEHUS W TPEHHUE IOKOs, BA3KOE TpeHue. TpeHue B NpUpOAE U
TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro IBUKEHHUS TeNa.

N3mepenre cKopoCTH NPSIMOJITUHENHOTO ABUKEHHUS.

Habmroienue siBleHus HHEPLHH.

Hab6nronenmne n3MeHeHnus: CKOPOCTH MPY B3aUMOJICHUCTBUU TEIL.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEll.

CroxeHue CHJl, HaIllPaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopuvie pabomel u onvimel.



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

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapuka IIo
HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

OneIThl, JIEMOHCTPUPYIOUIUME 3aBUCUMOCTh pacTsDKeHHs  (fedopmarivin)
MPYKUHBI OT MIPUII0KEHHOUN CHUIIBL.

OnebITHI, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTh CHIIBI TPEHHSI CKOJIBKEHUS OT
CHUJIBI TABJICHUS U XapAKTEpa CONPUKACAIOLINXCS IOBEPXHOCTEN.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

Hasnenue. Cuna naBieHusi. CrnocoObl yMEHbIIECHUS U YBETUUCHUS JaBICHUSI.
JlaBnenue rasza. 3aBUCHMOCTh JaBJICHHMs Traza OT 00bEMa U TeMIEpaTyphl.
[lepenaua naBneHus TBEPABIMHU TEJIAMU, KUAKOCTSIMHU M razaMu. 3akoH [lackais.
[THeBMaTHUECKUE MAIIVHBI.

3aBUCUMOCTh  JABJIEHHMS  KUJAKOCTH  OT  [JIYyOMHBI  IMOTPY>KEHUS.
I'mapocratnueckuit  mapagokc. CooOmarommecss cocyabl. ['mapaBnuueckue
MexaHu3Mbl. VICnoyib30BaHUE BBICOKMX JIABJICHHWH B COBPEMEHHBIX TEXHOJIOTHSIX.
Y CcTpoKCTBO BOJIOIIPOBO/IA.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3aylmHOW oOosouku 3emin. OnbiT Toppuuemnu. M3mepenue armocdepHOro
JaBJI€HUS. 3aBUCUMOCTh aTMOC(EPHOTrO aBIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBue KUOAKOCTH U ra3a Ha NOTPY:KEHHOE B HHUX TeEJO. BrITankuparomas
(apxumenoBa) cuiia. 3aKkoH Apxumesna. Y CIOBUEBO3HUKHOBEHUSBBITAIKMBAIOIIEH
(apxumenoBoif) cuibl, moaTrekanue. [lnaBanueren. Bo3ayxormnaBanue.

Jemoncmpayuu.

3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHus )KUJIKOCTBIO U Ta30M.

CooOmaroruecs CoCy/bl.

['mapaBauyueckuit mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCMMOCTh BBITAIKMBAIOMIEH CHIIBI OT 00BEMA MOTPYKEHHOW B KUIKOCThH
YacTH TeJIa U IIIOTHOCTH YKHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcnoBue naBaHus TeN: IUIABAaHUE WA MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIa U JKUIKOCTH.

Jlabopamopuvie pabomel u onvimel.



HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJIe OT 00BbEMA MOTPYKEHHOU B
XKUJKOCTh YaCTH TeJIa.

OrnpeneneHue BBITAIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH Ha TEJIO, TOTPYKEHHOE
B JKUJKOCTb.

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

OnpITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKHBAIOIIEH  CHUJIBI,
JEUCTBYIONIEH Ha TEJIO B KUJKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

KonctpyupoBanue apeoMerpa WK KOHCTPYUPOBAHUE JIOAKH U ONPEACICHUE
€€ rpy30n0AbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIHsl.

Mexannueckas paboTa JjIsl CUJI, HalPaBJICHHBIX BAOJb JIUHUM TIEPEMEILICHHUS.
MOoOIHOCTS.

[IpocTbie MeXaHM3MBI: pblYar, BOPOT, OJOK, TOJUCIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. IIpasuio
MoMeHTOB. [IpuMeHeHMe TmpaBuja paBHOBECHsS pblyara K OJIOKYy. «30J10TOe
npaBuio» mexanuku. KIIJ[ mpocteix Mexanus3moB. IIpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexannueckass dHeprus. KuHeTnueckas W TNOTEHUUAJIbBHAS  DHEPTHS.
[IpeBpallieHre OHOTO BH/IA MEXAHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
Y MIPEBPALICHHS YHEPTUU B MEXAHHKE.

Hemoncmpauuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccnenoBanue ycioBUN paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM MJIOCKOCTH.

N3yuenue npaBuia pbeluara AJisi HOJIBHXKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenue KIITJI moaBuKHOTO U HEMTOABH)KHOTO OJIOKA.

Omnpenenenue paboThl CUIIBI YIPYTOCTU MPU MOIBEME TPY30B MPHU MOMOIIU
MOJIBM)KHOTO OJI0Ka.

N3ydenune 3akoHa COXpPaHEHUSI MEXAHUYECKON YHEPTHUU.

8 KUIACC

Pa3nea 6. TensioBbIe AIBJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOEHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB U MOJEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETHYECKOU TEOPHHU.



Mopenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM maTepuan aJjii HOBBIX
TEXHOJIOTUI. TEeXHOJOTUM TMOJYyYeHHUS HCKYCCTBEHHBIX aiMa3oB. OObsSCHEHUE
CBOMCTB T'a30B, KXUJAKOCTEH U TBEPABIX TEN HA OCHOBE IOJIOKEHUHW MOJIEKYJIAPHO-
KMHETUYECKOW Teopur. [I0BEpXHOCTHOE HATsKEHUE, CMAadMBaHUE, KAIWUIIPHBIC
ABJCHUA. TEIUIOBOE pacCIIMpPEHUE U C)KATHE. 3aBUCUMOCTb JIaBJIEHUSA ras3a OT
00BEMa, TeMIIEPATYPHI.

Temneparypa. CBsi3b TeMmepaTypbl CO CpPeAHEH KUHETHUYECKOW HHEprueut
TEIUIOBOTO IBM>KEHUS YACTHUIL. TeMnepaTypHbIe IIKAJIbI.

Buytpennsis  sHeprus. CmnocoObl HW3MEHEHHMS BHYTPEHHEH OSHEpTHUu:
TeIIonepeaaya U COBEpLICHUE paboTHI. Bunsl TEIUIONEpE 1avuu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3NTydeHUEe. Buapl Temionepenayn B MpUpoAe U
TexHuke. HeoOpaTuMOCTh TEMIOBBIX MPOIECCOB.

KonuuecTBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TeI10Boe paBHOBecHe. 3akoH HproToHa-Puxmana. YpaBHeHue TemoBoro OanaHca.

[InaBieHre U OTBEpAEBAaHNE KPUCTAIUIMUYECKUX BEILECTB. Y IEJIbHAS TEIIOTa
miasnieHus. [lapooOpazoBanue u konaencauus. Mcnapenue. Kunenue. Y nenpHas
TEIJIOTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEPATypbl  KUIEHUS  OT
atMochepHoro napiieHus. HachlllleHHBI W HEHACHIIEHHBIA Tap. BraxxHocTh
BO3/yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniunel pabotsl TeroBeix asurateneit. KIIJ TemmoBoro nBurarens.
TennmoBple ABUTATENM M 3alIUTa OKPYXKAOLIEHW cpeabl. TennoBele MOTEpU B
TEIUTOCETSX.

3aKOH COXPAaHEHMSI U NPEBPALLCHHS SHEPTHUM B MEXAHUYECKUX M TEIIOBBIX
IIpoLECCax.

Hemoncmpauuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

Hab6monenne nuddysun.

HaGmronenue siBlIeHUH TOBEPXHOCTHOTO HATSKEHMs, CMauyMBaHUs U
KAWUISIPHBIX SIBIICHUM.

HabGnronenue TemioBoro pacupeHus Teil.

W3MmeHeHue AaBiieHHs] raza MpU U3MEHEHUM O00bEMa M HArpeBaHUM WIIU
OXJIQXKCHUU.

IIpaBuita nu3MepeHus TeMIIEpaTypsl.

Bubl Teronepenaum.

OxJtaXkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BEILECTB.



HaOmronenne kuneuus.

HabGnrogenune noctosiHCTBA TeMIlepaTyphl MpH MJIaBJICHUU.

Moenu TEeIIOBBIX JABUTAaTEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpITBl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OMnBITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepeHne TteMieparypsl IPU MOMOIIMA KUIAKOCTHOIO TEPMOMETpa H
JATYMKA TEMITEPATYPHI.

OnpITel MO HAOJIOJEHHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUIAKOCTEH H
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUS BO3AyXa B OaJIOHE MIMPHUIIA.

HccnenoBanre 3aBUCMMOCTH JaBJIEHUS BO3JyXa OT e€ro oo0béma #
TEMIIepaTyphl.

[IpoBepka TUMOTE3bl TUHEHHONW 3aBUCUMOCTH JIJTMHBI CTOJOMKA >KUIAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGOmtonenue wW3MeHEHHs BHYTPEHHEH »HHEpruM Teina B  pe3ysbTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

HccnenoBanue SBJICHUS TEIIOOOMEHA MPU CMELIMBAHUU XOJIOJHOM H
ropsiuer BOJIBL.

Omnpenenenre KOIMYECTBA TEIUIOTHI, IOTYYEHHOTO BOAOW MpPH TEIII00OMEHE
C HArpeThIM METAJUIMYECKUM LIJIMHIPOM.

OmnpeneneHre MOIHOCTY TEIUIOBBIX NMOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue ynenbHON TEINIOEMKOCTH BEILIECTBA.

HccenenoBanne nporecca UCIIapeHNs.

Onpenenenne OTHOCUTEIBHON BIAKHOCTH BO3yXa.

Omnpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanms Ten. J[Ba pona 3JEKTpUYECKHX 3apsalaoB. B3aummopeincrtaue
3apspKeHHBIX Tell. 3akoHKyroHa.

Onextpuyeckoe mnose. Hanpsk€HHOCTH 3nekTpuueckoro mnosd. [IpuHnmn
CYIEPIO3UILINU ANEKTPUUECKUX M0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snektpuyueckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAN 3aps.
Crpoenne aroma. IIpOBONHMKH, IHUDJIEKTPUKA M TOJYIPOBOJAHUKH. 3aKOH
COXPaHEHUS IEKTPUUECKOTO 3apsijaa.

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJNEKTPUUECKUI TOK B METaJIaX, )KUJIKOCTAX U ra3ax.

OnekTpuyeckas nenb. Cuia ToKa. DINEKTPUUECKOE HAINPSIKEHUE. AMIIEPMETP
Y BOJIETMETP B LIENH MOCTOSIHHOTO TOKa. CONpPOTUBIIEHNE NPOBOAHUKA. Y IEIBHOE



CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napasuielIbHOe coequHEHUE MPOBOAHUKOB. J/]C B lenM MOCTOSIHHOTO TOKA. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
uenen. HenmnmHelHbIe 3JIEMEHTHI.

PaGota W MOIIHOCTH DJEKTPUUYECKOTO TOKa. 3akoH Jhxoyms-JleHra.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[ToctostHHBIE ~ MarHuThl.  B3anMoOAEHCTBHME  TMOCTOSHHBIX ~ MAarHHUTOB.
MaruutHoe nosie. MarHuTHOE 1ojie 3€MJIM U €r0 3HAUYCHUE JJISl )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHOe Ton€ d3JIeKTpUdeckoro Toka. OnweiT  Awmrepa.
[IpuMeHEHUE HIEKTPOMArHUTOB B TEXHHUKE. JIEHCTBHE MAarHUTHOTIO IMOJS Ha
npoBOAHUK ¢ TokoM. Cumia Awmmepa U  omnpeneneHue €€ HamnpaBICHUS.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONMb30BaHUE 3JEKTPOJABUTATENCH B
TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIeKTpOoreHepaTop. Crnioco6bl ITOJTy4EHUS AIEKTPUIECKOU DHEPIUHU.
DNEKTPOCTAHIIMM Ha BO300OHOBIIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJIOTHUYECKHE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC SJIEMEHTBI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DneKTpu3anus Tel.

JIBa pozia 3JIEKTpUUYECKUX 3apsSa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.

Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DIJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMaKHBIX CYJITAaHOB.

[IpOBOIHUKH U AUBIEKTPUKH.

M cTouHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUUECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue Cuiibl TOKa aMIIePMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSKEHUST BOJIBTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopercTBre NOCTOSTHHBIX MArHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTU Pa3CICHUS MOJII0COB MAarHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarHuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.



JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DJIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

OnbiTel Dapajes.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OneiTel 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJI MPU CONPUKOCHOBEHUH H
VHIAYKIEH.

HUccnenoBanne OEWCTBUS JJNEKTPUYECKOTO IO HA NPOBOJHUKUA U
JARJICKTPUKHU.

COopka 1 UCTIBITAHUE JICKTPUUECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, IPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OMNBITBI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh AJIEKTPUUECKOTO COMPOTHUBIICHUS
MIPOBOJAHUKA OT €ro JITMHBI, IUIOMIAIU MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

OnpeneneHue yaeiabHOr0 CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBWiIa CJIOKEHUS HANPSHKEHUM TP  MOCIEI0BATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia IS CHUJIbI TOKAa NpPU TMapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenue 3/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Tposepka npasuin Kupxroda.

[IpoBepka BeInoOJIHEHUS 3aK0HA OMa T IMOJTHOM LEIN.

N3ydeHne BOJIbTAaMIIEPHBIX XapPAKTEPUCTUK HETMHEUHBIX JIEMEHTOB (JIAMITBI
HaKaJIMBaHUS VI MOJYIPOBOJHUKOBOIO JIUOJA).

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIUTHOCTH JIEKTPUUYECKOTO TOKA, BBIICISIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3y4yeHne MarHuTHOTO MOJISt IOCTOSTHHBIX MAarHUTOB MPU UX OO0BETUHEHUU U
pa3ieliCHUH.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KATYIIIKHU C
TOKOM W MarHuTa OT CHWJIbl M HalpaBJjCHUS TOKAa B KaTylIKe W OT HaJu4us
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yueHne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoncTpyrpoBaHue u u3ydeHue padboThl JJIEKTPOABUTATEIIS.

N3mepenue KIIJI anmekTpoaBUraTeibHON YCTaHOBKH.

OnbITBI  TIO  HWCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIWU:
UCCIIEIOBAaHUE N3MEHEHU 3HAUEHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKA.



9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanndeckoe aBwxkeHue. MarepuanpHas Touka. CHocoOBbI ONMHMCAHWS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduueckuit, aHamuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BENMYMHBI, ONEPAIMU C BEKTOPAMU, MPOCKINU BEKTOpa. Pagnyc-
BEKTOP MATEpUAIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpSAMOJMHENHOE JBHKEHUEe. HepaBHOMEpHOE NPSAMOIMHENHOE JIBUXKEHUE.
CpenHsast 1 MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOJMHENMHOE JABHKEHUE. Y CKOPEHHUE
cBOOOAHOTO mageHus. OnbIThl ["anues.

['paduyeckas uHTEpHpeTaldsi YCKOPEHUsI, CKOPOCTH, MPOUACHHOTO MyTH U
IepEMELICHHUS IS MTPSIMOJIMHEUHOTO JBUKEHUS.

JIBr>KeHue Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY.

JIBHKeHHe 10 OKPYKHOCTU. JIMHENHas CKOPOCTh, YII0Basi CKOPOCTh, IIEPUOJ
Y 4acToTa o0pamieHus Mpyu paBHOMEPHOM JBHKEHHUU M0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPY>KHOCTH.

Bekrop cuibl. PaBHOI€MCTBYIOIIASA CUIIa.

ITepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyTIEpIIO3UIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TpPEHUsI MOKOs1, Apyrue Bubl TpeHus. KoappuuneHt tpenus.

JIBUKEHHE T IO OKPY>KHOCTHU MO/ IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
ammaparbl, CyJa HAa TMOABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWISX. J[BMyKeHHE Moe3/1a Ha MarHUTHOM MOTyIIKeE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. JIBM>KEHUE TEel BOKPYT
IPaBUTAIIMOHHOTO IeHTpa (B ToMm uwmcie tiaHer Bokpyr Comnna). Ilepsas
KOCMHUYECKasi CKOpOCTb. HeBECOMOCTD U EpErpy3KH.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

NUmnynsc Tena. M3meHenue wummnynbsca. MMnoynbc cuibl. Ynopyroe u
HEYIpPYyroe B3aUMOJECHCTBUE. 3aKOHbI HM3MEHEHHUSI W COXPAHEHHUS HUMITYJIbCA.
PeakTuBHOE IBHKCHHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEpPruu. 3aKOH W3MEHEHHS U COXPAHECHUS
MEXAHUYECKON DHEPIUH.



Jlemoncmpayuu.

HabGnrogenne MexaHMYeCKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HBIX Tel
OTCUETAa.

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

N3mepenne cKoOpoCTH M YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUSI.

HccnenoBanrie Npu3HAKOB PABHOYCKOPEHHOTO JABUKCHHUSI.

HaOnronenue ABUKEHUSI Tella 0 OKPYKHOCTH.

HaOnronenne MeXaHMYECKUX SIBICHUMN, MPOUCXOASIIMX B CUCTEME OTCUETA
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBUDKEHUU OTHOCHUTEIIBHO
KaOuHeTa (QPU3UKH.

HabGmronenue paBHoOBecus Tell, CBOOOTHOTO MaJieHusl, KoJieOaHUsI MasTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

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

Habnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpu YCKOPEHHOM JBUKECHUU.

[lepenada umiynbca npu B3auMOICHCTBUU TEll.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITyJIbca Mpu a0COTIOTHO HEYITPYTOM B3aUMO/ICUCTBUMU.

CoxpaHeHre uMIyJibca Ipyu YIPyroM B3aUMOJICHCTBUH.

HabGnronenune peakTUBHOTO ABUKEHUS.

CoxpaHeHHE SHEPTUH [TPU CBOOOTHOM MaICHHH.

CoxpaHeHue SHEePruu Mpu ABUKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpynpoBanue TpakTa il pa3roHa W JajJbHEWIIEro pPaBHOMEPHOTO
JIBIDKEHUS [IAPUKA VI TETIEKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS Opycka WM JIBHKEHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue YCKOpPEHUs Tela MpPH PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre NBIKEHUS Tella, OPOIICHHOTO MO YTJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CHJIBI  TPEHHMS CKOJBXKEHUSI OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUS CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCMMOCTH CHIIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKHUHE, OT
CTeNeHU JAePopMalliy MPY>KUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU TeJa 110
TOPU30HTAJIBbHOM MOBEPXHOCTH.

Omnpenenenve pabOTBl CUJIBI  YOPYrOCTH MpU  TMOABEME Tpy3a C
UCIT0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebatenbHoe aBmkenrne. OCHOBHBIEC XapaKTEPUCTUKU KOJIeOaHUM: IEpHO,
4acToTa, aMIuMTyna. ['apMoHudeckne KojeOaHus. 3aTyXarolue KoJIeOaHus.
Boinyx/1eHHbIE KosieOaHus. PesonaHc.

MaremaTU4eCKUd U TMPYKUHHBIM MasTHUKHU. lIpeBpallieHue SHEpPruu Ipu
K0JIe0aTeIbHOM JBUKCHUHU.

Mexanuueckue BOaHBL. [IpomonbHble W TIOnNEpedyHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJH: uHTepdepeHuus u nudpaxuus. J[JinHa BOJIHBI U CKOPOCTh €&
pacnpocTpaHeHus. MeXaHn4eCcKHUe BOJIHBI B TBEPJIOM TeJI€, CEHCMHUYECKUE BOJHBI.

3Byk. PacnpocTpaneHue u OoTpaxeHue 3ByKa. ['pOMKOCTb 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WHppa3Byk u ynbrpasByk. Hcnonbs3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaGmionenue koneGaHuii Ten MOJA JACUCTBUEM CHJIBI TSXKECTH U CHJIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BoIHYXAEHHBIX KOJI€OaHU U PEe30HaHCa.

PacnipocTpaneHnue npo10ibHbIX U NONEPEYHBIX BOJIH (HA MOJIEIN).

Hab6mronenune uatepdepenninu u qudpakiiud BOJIH Ha TOBEPXHOCTH BOIBI.

Hab6mronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

Omnpenenenre 4acTOThI U eproaa KoJieOaHUH MaTEMaTHYECKOTO MasTHHUKA.

Omnpenenenre 4acTOThI U MEPUOIa KOJIeOaHUN IPYKUHHOTO MasiTHUKA.

HccnenoBanrie 3aBUCUMOCTH Tiepuojia KoJaeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH NIEPUOJIa KOJIEOAaHUH MPY>KMHHOTO MasTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH Tepuoja KojeOaHwil Trpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MAcChl rpy3a.

OMNBITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOaHUN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaACHMUS.



Paznen 10. DiieKTpOMArHUTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.

DJIEKTPOMarHuTHOE  TOJIEe.  ODJEKTpOMarHuTHele  BOJIHBL.  (CBoMcCTBa
ANEKTPOMarHuTHbIX BOdH. lllkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3W. Panmosokanus. Kocmuueckas
CBS3b.

DIeKTpoMarauTHas npupoga cBera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBa
cBeTa: uHTephepeHIus U TUPpaKIus.

Hemoncmpauuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WuTepdepentus u qudpaxius cBeTa.

Jlabopamopnvie pabomul u onvimaul.

W3yyeHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOUJIBHOTO
tenedoHa.

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

Paszgea 11. CBeToBbIe SIBJICHHS.

JlydyeBass MOJenb CBETa W TEOMETpPUYECKass oNTHKAa. VICTOYHHMKM CBeETa.
[IpsmonnHeliHOEe pacmpocTpaHeHue cBeta. 3arMmeHuss ConHna uo JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oOTpakeHus cBeta. llocTtpoeHue
M300paKkeHN, CHOPMUPOBAHHBIX 3E€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue caera.
Hcronb30BaHuE MOJHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xom nydern B nuH3e. Popmyna TOHKOM nuH3BL. IlocTpoeHue
U300pakeHnid, CHOPMHUPOBAHHBIX TOHKOW JHMH30M. OnrTuyeckas cucrema
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak onTh4yeckas cucrema.
bimn30pyKoCTh ¥ 1aTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpalbHBIX BETOB. Jluciepcust cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxeHuil B IIIOCKOM 3€pKaje.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon mydeil B cobuparoiiei JnH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuil ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mogens rnasa.



Paznoxenue 6e1oro cBera B CIEKTP.

[Tonyuyenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanne 3aBUCHMOCTH yTIila OTPAXEHHS CBETOBOIO Jyda OT yIJa
naJICHUs.

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIIEHUS OT yTila MaJicHUsI CBETOBOTO
Jy4a Ha TPAHULIE «BO3IYX—CTEKIIO».

[Tomy4yeHune n300pakeHNH ¢ TOMOITLI0 COOMPAFOIIICH JTNH3HI.

Omnpenenenne (POKYCHOTO pPACCTOSHUS W ONTHYECKOW CHIIBI COOMPAFOIICH
JIVH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

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

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MorioiieHne cBera aroMoM. KBaHThl. JIMHeuaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npeBpaineHus. [lepron momypacnana aToMHbIX saep. [elicTBue paanoakTUBHBIX
M3JIyYEHUW HA )KUBBIE OPraHU3MbI. 3alUTa OT PAAUOAKTUBHOTO U3ITyYCHUSI.

SnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apSAJOBOTO WU MACCOBOrO YMCEIN.
OHeprusi CBsI3M aTOMHBIX sjaep. CBs3b Macchl M dHepruu. Peakuum cuHTe3a u
nenenust spep. Mcrounmkm sHeprum ConHua W 3BE3M. SepHass >HEpreTuka.
DKoJIoTUYeCcKHe MPoOIeMbI SIICPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrexTpsl pa3IM4YHBIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Peructpanust u3mydeHust IPpUPOJAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopusie pabomul u onvimel.

Hab6nrofeHue CruIonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(no dotorpadusam).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.



[ToBTOpHUTENHEHO-0000IIAOIINK MOy TIPEIHA3HAYEH JJIsi CUCTEeMATH3AIHH
U O00O0OIIeHHWsT  MPEAMETHOTO  COACpXaHUS HW  ONbITa  JICITEIHHOCTH,
IpUOOPETEHHOTO TPU M3YYCHHH BCETO Kypca (pu3uKu yriayOnEHHOTO YpOBHS, a
TaK)Ke ISl TIOJITOTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMeHY IO (pU3HKE.

B mpomecce wu3ydeHHss OaHHOTO MOIYJSI PEATU3YIOTCS M TOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX M  METalpeIMETHBIX pe3yJbTaTOB o0O0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHCHHUE W ONMCAHKE SIBJICHUI HA OCHOBE
npuMeHeHUsT (QU3NYECKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
TUTIOTE3, MMOCTAHOBKA 1M W TUIAHHUPOBAHWUE HMCCIICIOBAHUS, aHAIN3 JAaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[TpenmoutuTennbHON  QOpPMON  OCBOCHHS MOIYJISA SIBISIETCS TPAKTUKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

pereHue 3amad, OTHOCSIIMXCS K pa3IMdHBIM pa3deiiaM W TeMaM Kypca
(bU3HUKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUIUX COJEP>KaHUE PA3HbIX Pa3JIeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MepeuyHel K paszfenaM Kypca) B YCIOBHUSX CaMOCTOSTEIBHOIO IJIAHUPOBAHUS
MIPOBEICHMSI UCCIICTOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHHS BEJIMYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUM MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3aaHUsl IO E€CTECTBEHHO-HAYyYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy HaJ TPYMITIOBEIMU WM MHANBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHUeM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJIS MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMATHOCTHYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3alaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTUAarHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENIEHb TOTOBHOCTH O0YYaOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKxke
CBUJIETEIIHLCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH.



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

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO
Ha JIOCTIKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUs
y oOyuatomerocsi 0yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacCTH:

o I)nampuomuuecxkozoeocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(bu3NYecKoil HayKH;

LEHHOCTHOE OTHOILIEHUE K TOCTHXKEHHSIM POCCUNCKHUX YUEHBIX-(PU3HKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJI€HUU OOIIECTBEHHO 3HAUMMBIX
U ITUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUMN
busuKy;

OCO3HAaHHE BAXKHOCTH MOPAJIbHO-ITUYECKUX IPUHLHUIOB B JEATEIBHOCTH
YYEHOT0;

e 3)acmemuueckoz060CHUMAHUSA:

BOCIIPUSITUE ACTETUYECKUX KauecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4)ueHHoCMUHAYYHOZONO3HAHUA:

OCO3HAHHWE IIEHHOCTH (HU3MYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAaXXHEWIIEW COCTaBIISIOLIEH
KYJIBTYPBHI;

OpUEHTalMs B JIEATEITbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPO/IHI;

pa3BUTHE HAY4YHOM JI0OOO3HATENIbHOCTH, HHTEpeca K HCCIEeI0BaTENbCKON
NesTEeIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HaHUE LIEHHOCTH Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TPaBWJI OE30MacHOr0 TOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

c(hOpMUPOBAHHOCTh HaBbIKa peQIIeKCUM, MPU3HAHKE CBOEro TMpaBa Ha
OIIMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa,;



e 6)mpyoosozoeocnumanusn:

aKTUBHOE YYacTH€ B PEIICHHHM IMPaKTHYECKUX 3a1ad (B pamMKaxX CEMbH,
oOpa3oBaTeILHON OpraHU3alliu, Topoja, Kpas) TEXHOJOTHYECKOH M COIHaIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;,

WHTEPEC K MPAKTUICCKOMY M3yUEHHUIO MPOoheCChid, CBSI3aHHBIX ¢ (DU3UKOM;

e 7)IK0S102UYUECKO2060CRUMAHUA:

OpUEHTAIlMs Ha TPUMEHECHHE (U3WYECKUX 3HAHUU JUIsS pEIIeHUs 3a7ad B
0o0JaCTH  OKpY)KAIOMIeH Ccpeipl, IUTAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPEeJIbl;

OCO3HaHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpOoOJeM W MyTed Hx
pelieHus;

e 8)adanmayuu K uUZMEHANOWUMCA YC108UAM COUUANBHOU U RPUPOOHOU
cpeowl:

MOTPEOHOCTh BO B3aMMOJICUCTBUU TPHU BBHIMIOJTHEHUU WCCIECIOBAaHUN U
MPOCKTOB (PU3MUECKOI HAIIPaBIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSAM JIPYTHX;

MOBBIIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH 4Ye€pe3 MPaAKTUUYECKYIO
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 PAa3BUTHS B MNPUOOPETEHUM HOBBIX (DU3UUYECKUX
3HAHUI;

CTpEMJICHUE aHAJIU3UPOBATh U BBISIBIISTH B3aUMOCBS3HU MPUPOJIbI, OOIIIECTBA U
HPKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUA;

OIlEHKa CBOMX JICHCTBUH C Y4Y€TOM BJIMSHHMS Ha OKPYKAIOIIYI0 Cpeany,
BO3MOYKHBIX TJI00QIBHBIX TTOCIEACTBHUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCalbHbIC  Y4COHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC JICHCTBH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aAelcTBUA:
BBIBJISIT M XapaKTEepU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(stBIIEHUIN), KIIACCU(PUITUPOBATH HX;



BBISIBJIAITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUs] B pacCMaTpPUBAEMBbIX (aKTax,
JAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIISAITb TPUYUHHO-CIICJICTBEHHBIEC CBA3U IMPU HW3YYEHUU (DUINYECKUX
SBJICHMA M IIPOLIECCOB, JI€JaTh BBIBOJBI C HCIIOJIb30BAHUEM JEIAYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHWH, BBIJBUIaTh THIOTE3bl O  B3aMMOCBS3SIX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMPATh CHOCOO pelieHus yueOHo (u3nyeckod 3amadu
(cpaBHEHHE HECKOJBKHMX BAPUMAHTOB PEIICHUS, BHIOOp HanOosiee MOIAXOASIIErO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTenbcKme 1eiiCTBUS:

HCITI0JIb30BaTh BOMPOCHI KaK MCCIIE0OBATEIbCKUI HHCTPYMEHT MTO3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIHLHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXKHBIM
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;

OLICHMBATh Ha IPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMALNIO, TTOJTYYECHHYIO
B XO/JI€ UCCJIEOBAHMS W DKCIIEPUMEHTA;

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

IPOTHO3MPOBATh BOZMOXHOE JAJIbHEWIIEE Pa3BUTHE (PU3HMUECKUX MPOLECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pabora c nndopmanueii:

IPUMEHATH PA3JIMYHBIE METOJbl, MHCTPYMEHTBl M 3alpOChl MpPU TIOHCKE H
oTOOpe MH(POPMALIUY WU JAHHBIX C YUYETOM IPEIJIOKEHHON yueOHOM (pU3HUecKoi
3a/1aui;

aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HUH(POPMAIIUIO
pPa3TUYHBIX BUJOB M (POPM MIPENCTABICHNUS,

OLICHMBATh HAIEKHOCTh HHMOPMALMU MO KPUTEPHUSIM, MPEIIOKEHHBIM
yUHUTENEM WU CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHOpMAIIMU U WUIIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOKHBIMH CXEMaMH,
JTuarpaMMamu, MHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eHCTBUS:

B XOJi¢ OOCYXJeHHs ydeOHOTO MaTepuaia, pe3yJbTaTOB JIabOpaTOPHBIX
paboT W TIPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOH TEMBI H
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIICHWE 3aJa4d MW  IOJAJCpKaHue
01aroxeIaTeIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOU CYXKJICHUSI C CYXICHUSMU JPYTUX YYACTHUKOB JTUAJIOra,
OoOHapy>KUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHI;

BBIPQKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;



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

NOHMMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

NPUHUMATh LEIN COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATh JAEUCTBUS IO
e€ MOCTWKEHUIO: pacHpelesiaTh poJid, OOCYXAaThb MPOLIECCHl M PEe3yNbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBIIIOJIHATh CBOKO YacTh pa0OTHI, TOCTUTas KAaueCTBEHHOIO PE3yJIbTaTa IIOo
CBOEMY HANpPaBJICHUI0 U KOOPAUHUPYS CBOM JECHUCTBUA C APYTMMH YICHAMH
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(hOPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBHUSL.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranuzamnus:

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

OPUEHTUPOBATBCA B  PAa3IUYHBIX  MOAXOAAX  NPUHATHS  PEIICHHM
(MHIUBUYaIbHOE, IPUHATHE PEIIECHUS B TPYIIIE, IPUHATUE PELICHUN MPyIION);

CaMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM pelIeHHs] (PU3NYECKON 3aJauu WIn
IUIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIPEIJIaraéMble BAPUAHTHI pELICHUM;

Jienatb BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILIECHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Ipejiararh IjaH €€ U3MEHEHNS],

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHS])  PE3yJIbTaTOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJIHEHUSA
(U3NYECKOTO HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUTh c€0s HA MECTO JIPYroro 4eyloBeKa B XOJE CHOopa WM JIUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYroro.

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

INPEAMETHBIE PE3YJIBTATBI

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



UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE M XMUMHUYECKHUE SIBJICHUS, HAaOII0IeHUE,
HKCIIEPUMEHT, MOJIe]b, THUIOTE3a, EAUHMIBI (U3UYECKUX BEIMYUH, AaToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBIDKEHHE (paBHOMEpHOE, HEPAaBHOMEPHOE, MPSMOJIMHEHHOE),
TPaeKTOpHsi, PaBHOACHCTBYIOMAs cui, aedopmanus (ympyras, TUIaCTUYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEpPEHHO pa3nuyarh siBiieHus (Auddy3us, TEmIoBOe ABUKEHUE YaCTHUIL
BEIIECTBA, PAaBHOMEPHOE [BW)KCHHE, HEpPaBHOMEPHOE JIBWXKEHHUE, HHEPIus,
B3aMMOJICHCTBHE Tell, pABHOBECHE TBEP/BIX TEJ C 3aKPEIUIEHHONW OChIO BpallleHus,
nepenavya JaBlIeHUS TBEPABIMH TeJaMH, >KUIKOCTIMHU U Ta3aMH, atMocdepHoe
JIaBJICHUE; TIaBaHUE TeJ, IPEBPAIICHUS MEXaHUYECKOM SHEPTUH) TTO OMKUCAHUIO X
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JIaHHOE
(bu3HYECKOe SIBJICHHUE;

pacmo3HaBaTh  MPOSIBICHWE  HW3YYCHHBIX  (DU3MUECKHX  SBJICHUM B
OKpYy’KaollleM MHpe (B TOM uucie (U3NYECKUE SBJICHUS B IPUPOJE: MPUMEPHI
JBUKEHUS C Pa3IMUYHBIMH CKOPOCTSIMU B >KMBOW M HEXHMBOW NPUPOAE, ACUCTBUE
CHJI TSKECTH, TPEHUS, YIIPYTOCTH B IPUPOJIE U TEXHUKE, BIMSHUE aTMOC(PEPHOTO
JIaBJICHUS HA JKUBOW OpraHu3M, IJIaBaHHE PBIO, pbIYard B Telle YelOBEKa), Mpu
3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/ady B Y4eOHYIO, BBIICIATH CYIICCTBEHHBIC
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

OINKCHIBaTh WU3YUYCHHBIE CBOMCTBA TeN W (U3NYECKUE SIBICHUS, HUCIOJB3YS
¢usznyeckne BeMMUMHBI (Macca, OO0BEM, IUIOTHOCTH BEIIECTBAa, BpEMs, IYTh,
CpEIHSAsI CKOpPOCThb, CHJIa YINPYTrOCTH, CHJIa TSKECTH, BEC Teljla, CHiIa TPEHUs,
JaBJIEHUE TBEPAOIO Teja, JABJIEHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIOLIAS CHUIIA,
MEXaHHUYeCcKass padoTa, MOIIHOCTb, IIJICYO CHIIBI, MOMEHT CHJIbI, KO3 HIIUEHT
MOJIE3HOTO JICUCTBUSA MEXaHU3MOB, KUHETUYECKasl U TIOTEHIMAIbHASL SHEPTUs ), IPU
ONKMCAaHWU TPABUIBLHO TPAKTOBATh (PU3UUYECKUI CMBICI HCIOJIB3YEMBIX BEJIHUMH,
uX O0O03HAUYeHUS W EIUHUIBI (PU3NYECKUX BEJIWYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEJIMUMHY C JAPYTUMHU BEIIMYMHAMH, CTPOUTH
rpaMKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTepu30BaTh CBOMCTBAa TeJ, (U3MUECKUE SBJICHHS U IPOLECCHI,
UCIIONIb3Ysl MPAaBWJIA CIOXKEHUSI CHJ (BIOJb OJHOM MIpsiMOii), 3akoH ['yka, 3aKoH
[lackansg, 3akoH Apxumena, MPaBUIO paBHOBECHs pblyara (010Ka), «30J0TOe
IPAaBUJIO» MEXAaHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOM SHEpruu, IpH ITOM
JlaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MAaTeMaTHYeCcKOe
BBIP2KEHUE;

CTPOUTH TPOCThIE (DU3MUECKHE MOJEIN PEATbHBIX OOBEKTOB, MPOIIECCOB U
SBIICHUH, BBIACIATH TPU ITOM CYHIECTBEHHBIE M BTOPOCTETICHHBIE CBOWMCTBA



00BEKTOB, MPOIIECCOB, SIBICHUH, MPUMEHITh (PU3NUECKHUE MOJENHU IJIs1 OObSICHEHUS
(bu3MYecKuX MPOIECCOB U PEIICHUS YUEeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKUE SBJICHMUSI, MPOIIECChl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBCHHBIC 3a7aud, B TOM 4YHCJIE TPEOYIOIMHE YHUCICHHOTO OIICHHUBAHUS
XapaKTEpHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpATh aJ€KBAaTHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIC CBS3U U BBICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpPOM Ha W3YyYEHHBIC CBOMCTBA
bU3MYeCcKuX SBICHUH, (PU3NUECKHe 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTIH;

pemaTh pacdy€THbIe 3aauu (B 2—3 ACHCTBHS) MO M3y4yaeMbIM TeMaM Kypca
bu3uKY, BIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIEINb, C UCTIOIb30BAHUEM 3aKOHOB
u (hopmyJ, CBA3BIBAIONIUX (PU3MUECKHE BEIMYMHBI, 3alMUCHIBATH KPATKOE YCIOBUE
U pa3BEPHYTOE pEIICHHWE 3a7add, BBIABIATh HEAOCTAIOIMINE WA H30BITOYHBIC
JTaHHBIC, OOOCHOBBIBAaTH BBIOOp METOJA pEIICHUS 3aJadd, HWCIO0JIb30BaTh
CIIPaBOYHBIE JIAHHBIC, TPOBOJUTH MAaTeMaTUYECKHE MPeoOpa3oBaHUS U PACUETHI,
OLICHUBATh PEATUCTUYHOCTh MOJYYCHHOTO 3HA4YEHUs (PU3NYECKON BEITUYUHBI U
OTIPEJIENIATh PA3MEPHOCTh (PUBNYECKON BEJIIMYMHBI, MOJYYCHHOM MPH PEIICHUH
3a]a4H;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PENIUTh TMPH  TOMOIIN
bu3MYecKuX METOJI0B, M TpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellleHUs, B
ONMMCAHUM  HUCCJENOBAHMS  pAacloO3HaBaTh  MPOBEPSEMOE  MPEIIOJIOKECHHE
(runore3y), MHTEPIPETUPOBATH MOIYICHHBIN Pe3yiIbTaT;

MIPOBOJIUTH OTBITHI 0 HAOIOACHUIO (PU3UYECKUX SIBICHUN WM (PU3MICCKUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HHEPIINH,
U3MEHEHHE CKOPOCTH TMPH B3aMMOJICHCTBUU TEJ, Tepeada JaBJICHUs KUIKOCTHIO
U Ta3oM, MPOSIBICHUE JEHUCTBUS aTMOCHEpPHOTO HaBJICHUS, JIEHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIUPOBATh MPEIANOJIOKEHUE (TUMOTE3Y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJIOICHNH, CAMOCTOSTEIFHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOIBI;

MPOBOJUTh TMPSAMBIE U KOCBEHHBIE W3MEPEHHsS (DU3NUECKUX BEITUUYUH
(paccrosiHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIiepaTypa,
MJIOTHOCTh JKUIKOCTH M TBEPAOTO Tella, CHJIA TPEHUS CKOJBKCHHS, TaBICHHUC
BO3/IyXa, BBITAJKWBAIONIAS CHJIA, NEUCTBYIOMIAs Ha TOTPYXKEHHOE B KUIKOCTH
Teno, KOAI(PPUIMEHT TOJNIE3HOTO  JIEWCTBHS  NPOCTHIX  MEXAaHU3MOB) C
WCITOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP
METO/Ja HW3MepeHus, (PUKCHpPOBaTh ITOKa3aHUS IMPUOOPOB, HAXOIUTH 3HAYCHHUE
U3MEPSEMON BEIMYUHBI C TIOMOIIBIO YCPEHEHUS PE3YJIBTATOB CEPUN U3MEPCHHUH U
OIICHMBATh TIOTPEITHOCTh N3MEPCHHI;



MPOBOJIUTH HECIIOKHBIE IKCIIEPUMEHTATbHBIE UCCIIEIOBAHUS 3aBUCUMOCTEM
bu3MYecKuX BEIUYUH (3aBUCHUMOCTH MYTH PABHOMEPHO JBIKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tela, CUJIbI TPEHHUS CKOJBXEHUS OT CHIIbI HOPMAaJbHOTO
JIaBJICHUS, KadecTBa OOpaOOTKM MOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHIIbI
TPeHHUsI OT IUIOMIAJM COMNPHUKOCHOBEHHUS TeJN, CHUJIbl YNPYTrOCTU OT YJ/UIMHEHHUS
NPY>KUHBI, BBITAJIKUBAIOIIEH CUJIBI OT 00BEMa MOTrpYyKEHHOM YacTU Telda U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBUCHUMOCTHU OT IUIOTHOCTU TeJa, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO0, YCIOBHM IJIaBaHUs TEJ, YCIOBUN paBHOBECHsS pblyara
u OJOKOB): COBMECTHO C yudTeleM GOpMYIUpOBaTh 3aadyy W THUIIOTE3Y
UCCIICIOBAHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C MCIOJIb30BAHUEM HHCTPYKIIUH,
MPEACTABIATh MOJYyYEHHBIE 3aBUCUMOCTU (DU3NYECKUX BEIMYMH B BUAC TAOIUI U
rpaukoB, OILIEHWBATh TMOTPEIIHOCTH, JeJaTh BBIBOJBI IO pe3yibTaTaM
WCCIICIOBAHMS,

coOnoaTh MpaBWJa TEXHUKM O€30MacHOro Tpyna mnpu pabore ¢
71a060paTOPHBIM 000PYI0BAHUEM;

yKa3bIBaTh MPUHITUIIBI ICUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOMIAlONIMecs COCyIbl, OapoMeTp, phIyar,
MTOIBM)KHBINA M HETIOIBYDKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCT;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYECHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
qyclie: MOAIINITHUKH, YCTPOHCTBO BOJOMPOBO/IA, TUAPABINICCKUIN TIpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp), HUCHOJb3ysl 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMATHUYHBIE PHCYHKH H3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TPOIECCOB TIpHU
peleHny y4eOHO-TIPaKTUUECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HH IJII OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUSI 3I0POBbSI U COOJIOJCHUS HOPM DKOJIOTHYECKOTO TOBEACHUS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBJIATH OTOOP UCTOUYHUKOB MH(MOPMAITN (HPU3UIECKOTO CONCPKAHUS B
HuTepHere, camMoCTOSTENbHO (HOPMYNIHPYs TOMCKOBBIM 3ampoc, Ha OCHOBE
UMCIOINXCS 3HAHUH W IMYyTEM CpaBHEHUS Pa3IMYHBIX HMCTOYHUKOB BBIJICIATH
uHPOpMAIIMIO, KOTOpas SBISETCS MPOTUBOPEUYMBOM WM  MOXET  OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh NPHU BBINMOTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAeprKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WUuTepHeT, BianeTb nNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKHE MHUCHMCHHBIE W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIUU (HU3HUUYECKOTO COJEpKaHMs, B TOM YHUCIE
nyOJUYHO JieNlaTh KpaTKUe COOOIIEHHSI O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, NPU 3TOM TIPAMOTHO MCIIOJIb30BATh W3YYCHHBIM MOHSITUWHBIN
anmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

MPU  BBINOJHEHUH YYEOHBIX NPOCKTOB M MCCICAOBAHUU paCHPEEIATh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/ladyaMu, CJIEIAUThH 3a
BBINIOJIHEHUEM IUIaHa JCHCTBUM, aJeKBaTHO OILICHHBATh COOCTBEHHBIM BKIaJl B
JESATENbHOCTh TPYIIBL, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICHICTBHUE,
YUYUTBIBAst MHEHUE OKPYKAIOIINX.

K xoHny oOyueHuss ¢ 8 knacce npeaMETHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTh Yy 00YHAIOIIUXCS YMEHUI:

UCIIOJIB30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHHE
aTOMOB M MOJIEKYJI, arperatHble COCTOSHHUS BEUIECTBA, KPUCTAIUIMYECKHE U
amop(HbIe Teja, HACBHIILIEHHBIM W HEHACBIIEHHBIA Map, CIOCOOBl HW3MEHEHMS
BHYTPEHHEW OHEPIUM, DJJEMEHTAPHBIA DJJICKTPUYECKUN 3apsij, IPOBOJAHUKH,
ITOJTYTIPOBOJHUKH, JUAJIEKTPUKH, UCTOYHUKH ITOCTOSTHHOTO TOKA, IJIEKTPUYECKOE U
MAarHUTHOE MOJs, ONTHUYECKas CHUCTEMA) MU CHUMBOJMYECKHHN S3bIK (DU3HKU TPU
pelleHny Y4eOHbIX U MPAaKTUYECKUX 3a/1ay;

YBEPEHHO pa3inyaTh SIBICHUS (TEIMJIOBOE pacIIMpeHHe (C)KaTue), TEIIOBOE
PaBHOBECHE, IMOBEPXHOCTHOE HATSHKEHUE, CMAYMBAHHUE, KANWLIAPHBIC SBICHUSA,
UCIIapeHue, KOHAEHcalus, IUIaBICHUE, KPUCTALIM3AlMs, KUIIEHHUE, CIOCOObI
Teruionepeaaun (TerIonpOBOAHOCTh, KOHBEKIUS, U3yUEHHE), TEIUIOBbIE MOTEPH,
JJIEKTpU3aLMs TeJl, B3aUMOJIECUCTBUE 3apsfOB, JACHCTBHUS JJIEKTPUUYECKOIO TOKA,
KOpPOTKO€ 3aMBbIKaHUE, B3aUMOIECUCTBUE MArHUTOB, JEHCTBUE MarHUTHOIO T10JI Ha
MPOBOJHUK C TOKOM) IO ONHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX AAHHOE (PU3NUECKOE SIBJICHUE;

pacrno3HaBaThb  MPOSIBICHME  W3YYEHHbIX  (PU3MUECKHX  SBJICHUN B
OKpyXXalImeM wmupe (B TOM 4Yucie (QU3NYECKUE SBJICHUS B TMPUPOJE:
MTOBEPXHOCTHBIE M KalWJUISIPHBIE SIBJICHHUS B NPHUPOJE, KPUCTALIBI B MIPHUPOE,
nznyuyenue CoJiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TymMaHa, WHEs, CHEera, JJIEKTpUYECKUE SBJICHHS B arMmocdepe, SIEKTPUUYECTBO
KHUBBIX OPTaHW3MOB, MAarHUTHOE T0Jie 3eMiH, Apeiid MOI0COB, POIb MAarHUTHOTO
noJis JUisl JKU3HM Ha 3eMjle, MOJSIPHOE CHSHHUE), IPU O3TOM IEPEBOAMTH



NPaKTUYECKYI0 3a/Jadyy B Y4YeOHYIO, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3Haky) GU3NYECKUX SIBJICHUN;

OMKCHIBATh M3YyUYEHHBIE CBOMCTBA Tell W (DU3UYECKUE SIBIICHUS, UCIOJIb3YS
dbu3nYecKkue BENIWYWHBI (TeMmIlepaTypa, BHYTPEHHSS DHEPrus, KOJWYECTBO
TEIJIOTHI, paboTa rasa, yAenbHas TEIJIOEMKOCTh BEIIECTBA, YACIbHAS TEIIOTa
IUIaBJICHUS, YIelbHas TEIUIoTa NMapooOpa3oBaHUsl, yleldbHas TEIIOTa CropaHus
TOTUIMBA, KOADPUIIMEHT MOJE3HOTO ICUCTBUS TEIJIOBOM MAaIllMHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/lyXa, OJEKTPUYECKUM 3apsll, cCuJla TOKa, DIIEKTPUUYECKOE
HalpspKeHWE, COMPOTUBIICHUE MpoBoAHUKa, JJ[C B 1enu MOCTOSSHHOIO TOKa,
IEKTPUYECKOE VYACIBHOE COMPOTHBJICHUE BEIIECTBA, paboTa W MOIIHOCTH
AIIEKTPUUECKOTO TOKA), MPU OMUCAHUU NPABWIBHO TPAKTOBATh (PU3NYECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IUHUILI (PU3NYECKUX BEJIUYUH,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUHMHY C APYTUMU
BEJIMYMHAMU, CTPOUTH IpaUKU NU3yUYECHHBIX 3aBUCUMOCTEN (PM3MUYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUS U IPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEII[ECTBA, YpaBHEHHUE TEIUIOBOTO OallaHCca, 3aKOH COXPAHEHMS DJIEKTPUUECKOTO
3apsina, 3akoH KylioHa, NpUHLMI CYNEPHNO3UIMUA SJIECKTPUUECKUX TMOJIeH, 3aKOH
Oma g yuactka uenu, nmpaBuiia Kupxroda, 3akon OMa a1t OTHOM 1IeTH, 3aKOH
Jxoynsa-JIeHna, 3aKOH COXpaHEHUs SHEPrUU, MPU 3TOM pa3IUvaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA U €T0 MAaTEMAaTUYECKOE BhIPAKEHNUE;

CTPOUTH MPOCThIE (PU3NUYECKUE MOJIECTU pPealIbHbIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, ABICHUHN, MPUMEHATH (PU3MUECKHE MOJICTU JIJIsi OOBSICHEHUS
(bu3MYeCcKuX MPOIECCOB U PEIICHUs yueOHBIX 3a/1ay;

OOBSCHATH (PU3UYECKUE SIBJICHUS, TIPOIECCHI U CBOMCTBA TEJl, B TOM YHCJIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, ¢ pelaTh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIEHHOTO OIICHUBAaHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUYECKHX BEJMYMH, MPU STOM BBHIOMPATH aJI€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICACTBEHHBIC CBS3M U BHICTPAUBATh
JIOTUYECKYIO I[IEMOYKY PpacCyXKJIEHHM C OIOpOM Ha HW3YYECHHBIE CBOMCTBA
buznyecKkux siBJICHUM, (HPU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/IEIIH;

YBEPEHHO pelllaTh pacu€THBIC 3aJaud (C omopod Ha 2-3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BHIOMpas aJeKBaTHYIO (HU3UIECKYIO MOJECIb, C
WCITOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBS3BIBAIONIUX (PU3MUECKHE BEIMYHHBI,
3alUChIBaTh KPaTKOE YCJIOBHME M Pa3BEPHYTOE pEIICHUE 3a/Jaud, BBISBISATH
HEJIOCTAIOIINE WM U30BITOYHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METO/Ia PEIICHUS
3a/1aud, WHCIMOJb30BaTh CIPABOYHbIE JaHHbBIE, NPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, MCIONIB30BaTh TpaduuecKre METOAbl PEIICHUs 3aj1ad, MPOBOJIUTH



MaTeMaTHUYECKUE IIpeoOpa3oBaHUs U PAcuéThl, OLIEHUBATh PEAITUCTUYHOCTH
IOJIyYEHHOI0 3HA4Y€HUs (U3MYECKON BEIMYMHBI U ONPENENATh Pa3MEpPHOCTh
(¢u3nYECKOI BETMYMHBI, IOTYYEHHON NPU PEILICHUH 331a4U;

pacmo3HaBaTh MpoOJEeMbl, KOTOPhIE MOXHO pPEIIUTh MPH  MOMOIIU
buznyecKux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
ONKMCAaHUU  UCCIEJOBaHUS  PACIIO3HABATh  IPOBEPAEMOE  IPEIANOJIOKEHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBINH PE3YJIbTAT;

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IMpoliecca OCThIBaHHUs (HarpeBaHusi) IMpU
U3IYyYEHUH OT IBETa M3JIydarollel (MOIJIOMAoIIei) NOBEPXHOCTH, CKOPOCTh
UCHIApEHUs1 BOJBl OT TEMIIEPATypbl >KUIKOCTH M IUIOAAU €€ MOBEPXHOCTH,
AIIEKTPU3ALMS TeNl M B3aMMOJCHCTBHE AIIEKTPUUYECKUX 3apsIOB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MarHUTOB, BU3YyaJIH3aIlisl MATHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKA): (OPMYJIUPOBATH MPOBEPSEMOE
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXHBIX — pe3ysibTaTaX  HaONIOACHUM,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa 00OpymOBaHWS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE HW3MEpPEHUs (PU3MUECKUX BEITUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BJIAKHOCTh BO3/yXa, CWJIa TOKA, HaIpsDKEHUE,
ylenbHas TEIUIOEMKOCTh BEILECTBa, COMPOTHUBICHHE IPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEeHUs, (UKCHUPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C IMOMOIIBIO YCPEIHEHUS
pe3yIbTaTOB CEPUN U3MEPEHUIN U OLIEHUBATh MOTPEIIHOCTh U3MEPEHMUIA;

MPOBOIUTH IKCIIEPUMEHTAIbHBIE MCCIEAOBAHNUS 3aBHUCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTh JaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHWs WU
OXJIAXKICHHMSI, UCCIIeI0BAaHUE SIBJICHUS TEIII000MEHa ITPU CMEIIMBAHUU XOJIOJHON 1
ropsiueid BOABI, 3aBUCHMOCTb COIPOTUBJICHHUS MPOBOJHUKA OT €ro JJUHBI,
IUIOIIAIM TONEPEYHOTO0 CEYEHHsS M YAEIbHOIO CONPOTUBIICHHUS BEIECTBA
MPOBOHMKA, CUJIBI TOKA, MPOTEKAIOIIETO 4Yepe3 MPOBOJHUK, OT HAIMpPsDKCHUS Ha
IIPOBOJHUKE, MCCIEIOBAHUE IMOCIEN0BATEIIBHOIO U MAapaIEIbHOIO COSAMHEHUMN
IPOBOJHUKOB): COBMECTHO C Y4HTeNeM (OpMyIMpOBaTh 3a4ayy M THIOTE3Y
UCCIJIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAaHUEM WHCTPYKIIUH,
MPEJCTaBIISITh MOTYYCHHBIE 3aBUCUMOCTH (DU3MUECKUX BEIMYWH B BUAC TAOJIUIl U
rpadMKoB, OIEHMBATh MOTPEIIHOCTH, [elaTh BBIBOJABI IO pe3yJbTaTaM
UCCIIEIOBaHMUS;



cobOmoaTh mpaBuiaa 0€30MacHOro TpyJa Ipu padoTe C J1abopaTOPHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI TEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha WX OmucaHus (B TOM
YHClie: CHCTeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOHWHA, ammepMeTp,
BOJIbTMETP, CUETYUK DJIEKTPUUECKON DHEPIUH, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIe  3JEKTPONPUOOphl  (MPUMEPHI), MPEJOXPAHUTENN U HX
MpUMEHEHHE B OBITY W TEXHUKE, NPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, SJEKTPOJBUTATENh MOCTOSHHOTO TOKA), MCIOJb3ysd 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBJICHHWH, HEOOXOIUMbIE (PU3NUECKHE 3aKOHBI W
3aKOHOMEPHOCTH;

pacro3HaBaThb MPOCThIE TEXHUYECKHWE YCTPOMCTBA U HM3MEPUTEIbHbBIC
npuOOpEl TIO CXeMaM M CXEMaTHYHBIM PHCYHKaM (KUIKOCTHBIA TEPMOMETP,
TEPMOC, TICHXPOMETpP, THUTPOMETP, JBUTAaTeIh BHYTPEHHETO  CrOpaHus,
AJIEKTPOCKOI,  PEOCTaT), COCTABJIATh CXEMbl DJJIGKTPUYECKHX Iener ¢
MOCJIEIOBATEIbHBIM W TapaJUIeIbHBIM COCAMHEHHEM D3JIEMEHTOB, pa3iinyas
YCJIOBHBIE 0003HAYEHHS AJIEMEHTOB JIEKTPUUECKHUX IIeTeH, UCTOIb30BaTh CXEMbI
U CXCMaTHYHBIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX
pUOOPOB M TEXHOJIOTHYECKUX TPOIIECCOB MPH PEIICHUH YICOHO-TTPAKTHUSCKHUX
3aj1ay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCITOJIB30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHECBHOW JKWU3HH I OOCCIICUCHUS
0€30MacHOCTH MpPHU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUSI 3I0POBbSI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TOBEACHUS B
OKPY’KAIOIIEH CPEE;

OCYIIECTBJIAThH MOUCK MHMOpMaIuu Gu3nyeckoro cojuepxanus B UurepHere,
CaMOCTOSITENIFHO (POPMYIHpysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAHWK W CPaBHEHUS OTIOJHUTEIBHBIX HCTOYHHUKOB BBIICIATH HH(MOPMAIIHIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUUBOM UITM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh TIPH BBIMOTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJISPHYIO
JUTEPATypy (PU3MYecKoro coaeprKaHus, CIPaBOUYHbIE MaTE€pPHANbI, PECYPChl CETU
WNuTepHeT, BiameTh nNpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
nH(popMaIKU U3 0JJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIC IMCHMEHHBIE M KpPAaTKHWE YCTHBIE COOOIICHWS,
00001mast nHGOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COEpPKAHUS, B
TOM  YHCI€ MYONWYHO  TPEJACTaBIATH  PE3yJbTaThl  MPOSKTHOW WA
UCCIIEIOBATENLCKOM IeATEILHOCTH, IPH 3TOM TPAMOTHO HCTIOIh30BaTh H3yUEHHBIN
NMOHATUHHBIA  ammapar  Kypca  (U3UKH, CONPOBOXAATh  BBICTYILJICHUE
MIPE3EHTALUEN;



IIPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M MCCIIEOBAaHUN (PU3MUYECKHUX MPOLECCOB
pacnpenenarb OOS3aHHOCTH B TIpPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJlayaMu, CJCIUTh 32 BBINOJHEHUEM IUIaHa JCUCTBUN U KOPPEKTUPOBATh €ro,
aJICKBaTHO OIICHMBAThH COOCTBEHHBIM BKJIaJA B JACATCIBHOCTH  TPYIIIHI,
BBICTpAaMBaTh KOMMYHUKATHBHOE B3aWMOJICUCTBUE, TMPOSBISISE TOTOBHOCTH
paspemiath KOH(MIUKTHI.

K xoniy oOyuenusi ¢ 9 knacce mpeaMeTHbIE pe3ylabTaThl Ha YIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS (CUCTEMA OTCUETA, OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBUKEHMSI, HEBECOMOCTb U NEPETPY3KH, LIEHTP TSHKECTU, MEXAHUYECKUE BOJIHBI,
3BYK, WH(QpPa3ByK U YIbTPa3BYK, JJIEKTPOMATHUTHBIE BOJHBI, PEHTTEHOBCKOE
U3Ty4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKU CBETa, OJIIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPbl MCIyCKAaHUS M IOIJIONIeHus, alb(pa-, Oera- U ramma-
U3IyYEHUs, U30TOINBI, SAEpHAs U TEPMOsACpHAsi YHEPreTUKa) U CUMBOJIMYECKUI
A3bIK (PU3UKHU IPU PELLICHUHU YUEOHBIX U MPAKTUUECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
OpSIMOJIMHEHOE JIBIDKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHUE,
cBOOO/IHOE TMaJIeHUuE TeJ, JBWKEHUE IO OKPYKHOCTH, B3aUMOJECHCTBUE Tel,
paBHOBECHE MaTepUajIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTD,
KoieOaTebHOE  JIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalollue, BBIHYKICHHBIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PAacHpOCTpaHEHUE M OTpaKeHHE
3ByKa, uHTEepdepeHuus u qudpakiys BOJIH), NPIMOJMHEHMHOE pacpoCTpaHEHUE,
OTpaXEHHE M TMPEJIOMIICHUE CBEeTa, IIOJHOE BHYTPEHHEE OTpaKeHUE CBETa,
pa3joxeHue Oeloro cBeTa B CIEKTP U CIOKEHUE CHEKTPAJIbHBIX IIBETOB,
€CTECTBCHHAss  PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO  CIEKTpa
U3Iy4YeHUs) TIO0 OMHCAHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaThb  MpPOSIBIEHHE  HM3YYEHHbIX  (U3MUECKUX  SIBJICHUM B
OKpy’KaroleM Mupe (B TOM yuciie (pU3NUECKHe SIBJICHHS B MPUPOAE: MPUIUBBI U
OTJIMBBI, JBUKEeHHE TUIaHeT COJIHEYHON CHUCTEMBI, PEAKTUBHOE JIBIKEHHUE >KUBBIX
OpPraHMW3MOB, BOCTIPHUSITHE 3BYKOB XHUBOTHBIMH, 3EMIIETPSICEHHE, CEHMCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOrHUECKOoe
JeiCTBUE BUIMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  H3IY4YCHHH,
€CTECTBCHHBI pagMOaKTHBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHOAKTHBHOE
U3Ty4YeHUEe TPUPOTHBIX MHUHEPAJIOB JACWCTBHE PAJAMOAKTUBHBIX H3IIyUYeHUH Ha
OpPraHW3M 4YeJOBeKa), MPU 3TOM TMEPEBOAUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHMUIA;

OINKCHIBaTh HU3Y4YCHHBIE CBOMCTBA TeN W (UIUYECKUE SIBICHUS, UCIOIB3YS
duznyeckue BENMWYMHBI (CPEAHSsI W MTHOBEHHass CKOpPOCTh Tela TMpHU



HEPAaBHOMEPHOM JBWKECHHH, YCKOPEHUE, MEPEMENICHUE MPU PAaBHOYCKOPEHHOM
NPSMOJMHEWHOM  JBM)KEHUM,  YIJIOBas  CKOPOCTb, LEHTPOCTPEMUTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIPYTOCTH, CHJIA TSHKECTU, YCKOPEHUE CBOOOTHOTO
IIaJICHUsI, BEC TENA, UEHTP TSKECTU TBEPIAOTO TEJIA, UMITYJIbC TEIA, UMITYJIbC CUIIBL,
MOMEHT CHUJIbI, MEXaHHUeCKast paboTa U MOIIHOCTh, OTEHIIMATbHASI YJHEPTHS Tela,
MOAHATOTO HAJl MIOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIbHAS SHEPTUS CKATON MPYKUHBL,
KMHETUYECKash JHEpPrus, IOJHAs MEXaHM4YECKas JHEPTusi, MEPUOJ M YacTOTa
KoJIe0aHul, MeproJ MAaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJUHA BOJHBI,
TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb IPEIOMIICHUS
Cpenpl), TMpH ONHCAHWW TPABUIBHO  TPAKTOBAaTh  (PU3MYECKHM  CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IUHUIbI (PU3NYECKUX BEJIMYUH,
HaXoJUTh (OPMYJbI, CBA3BIBAIOUIUE JTaHHYIO (U3UYECKYIO BEJIMUYUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH Ipa)Ku U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIHYNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS M IPOLECCHI,
UCIIOJBb3Ysl 3aKOH COXPAHEHHUsI YHEPIUH, 3aKOH BCEMHUPHOI'O TATOTEHUS, IPUHIMII
CYNEPHO3ULIUA CHUJI, NPUHLUII OTHOCUTEIBbHOCTH ['amuies, 3akoHsl HproToHa,
3aKOH COXPaHEHHUs UMIIYJIbCa, TEOPEMY O KMHETHYECKOM 3HEpruu, 3akoH I'yka,
3aKOH bepHyiu, 3aKOHBI OTpaXeHHUs W MPEJOMIIEHUS CBETa, (POpMySy TOHKOU
JIMH3BI, INIAHETAPHYIO MOJEINb aTOMa, HyKJIOHHYIO MOJIETIb aTOMHOTO SIAPA, 3aKOHBI
COXpPAHEHMs 3apsAA0BOIO U MACCOBOIO YHUCEN IPU SANEPHBIX PEaKLUAX, [IPU ITOM
pa3nnyaTth CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

CTpPOUTh (PU3UYECKUE MOJEIIH PEealbHBbIX OOBEKTOB, MPOLECCOB U SIBICHUMH,
BBIICIISATh IPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKHE MOJETU sl OOBSICHEHUS
(u3HYECKUX MPOLIECCOB U pelIeHUs yUeOHBIX 3aa4;

OOBSCHATh (PU3NYECKHUE SIBICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM UYHUCIIE B
KOHTEKCTE€ CHUTyaldd MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KAueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIHUE YKMCICHHOIO OLIEHUBaHUS
XapaKTEepHbIX 3HAYCHUM (PU3NYECKUX BEJIWYHUH, MPU 3TOM BBIOMPATH aJ€KBATHYIO
(Gu3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTpAUBaTh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU M3 2—3 1IaroB C ONOpPON Ha HW3y4YCHHBIE
CBOMCTBA (PU3MUECKUX SIBICHUM, PU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEJIH;

YBEPEHHO peIaTh Pacuy€THBIE 3a/1ayu MO M3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYI0 (PU3NYECKYI0 MOJeNlb, C HCIOJb30BAaHUEM 3aKOHOB U
(bopMyI1, CBA3BIBAIOIIUX (PU3NUYECKUE BEIUYMHBI, 3alUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHHE 3aJayd, BBISBIATH HEAOCTAIONIME WM H30BITOYHBIC
JaHHble, OOOCHOBBIBaTH BBIOOp METOJA pEeUIeHUs 3aJaud, MWCIOJIb30BaATh
CIIPAaBOYHBIE JAHHBIE, PUMEHITh METOJIBl aHAJIN3a PA3MEPHOCTEM, UCIIOIb30BaTh
rpadguyeckue  METOJbl  pelIeHHs]  3a7ad, [POBOJAUTH  MaTeMaTUYECKHE



npeoOpa3oBaHus U Pacy€Thbl, OLIEHUBATh PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYEHUS
(bu3nYecKo BEIUYUHBI U OMNPENESATh Pa3MEPHOCTh (PU3NYECKON BEIUMYMHBI,
MOJIyYeHHOMU MPU PEIICHUH 3a]1a4u;

pacno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOYKHO PEMHUTh NOpPH HOMOIIU
buznyecKux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
OMMMCAHUM  HUCCJENOBAHMS  paclo3HaBaTh  MPOBEPSEMOE  MPEIINOJI0KECHHE
(rumoTe3y), OILICHMBATh MPABUIBLHOCTh TMOPSIIKA TMPOBEACHUS HCCIEIOBaHUS,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UIH (PU3UIECKUX
CBOMCTB TeJ (M3y4yeHHE BTOPOro 3akoHa HbrOTOHA, 3aKOHAa COXpAaHEHHs YHEPTUH,
3aKOHA COXpaHEHUs UMITyJibCca, JNEUCTBUE 3aKOHA bepHY/UIM M BO3HUKHOBEHHE
NOABbEMHOM CHJIBI KpbUIA, 3aBUCUMOCTb IE€pUOAa KoJIeOaHUN MPYKUHHOTO
MasTHUKAa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KoOJeOaHuM, TMPSMOJUHEMHOE paclpoCTpaHEHHUE CBETA,
pasnoxkeHue 0enoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300paKE€HUs B MJIOCKOM
3epKajie U CBOMCTB M300pa)kK€HUs IpenMeTa B coOuparoliel JTuH3e, Ha0Io1eHne
CIUIOIIHBIX M JMHEHYaTBhIX CIEKTPOB M3Iy4YeHUs): (pOpMyIHpoBaTh MPOBEPSEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyAoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpellHEe 3HAYEHUE U3MEPSIEMOM BEIMYMHBI M  ONPENENsisl IOrPEUIHOCTb
pEe3yJAbTATOB MPSIMBIX H3MEPEHHUI, OOOCHOBBIBATH BBIOOP cCHocoba H3MEpeHUs
(M3MepUTENILHOTO PUOOpPaA);

IPOBOAUTH KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIUYUH (CPEIHSSI CKOPOCTh
U YCKOpEHHE Tejla IpU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOpPEHHE CBOOOJIHOTO
najeHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIMEHT TpEeHHS  CKOJbKEHUS,
MexaHudeckas paboTa M  MOIIHOCTb, YacToTa M NEepuoJ  KoyieOaHuM
MaTEeMaTUYeCKOr0 W NPYXKHUHHOTO  MasATHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomeil JUH3BI W €€ ONTHYeCKas CWia, pPaJuoaKTUBHBIN (OH) C
WCIIOJIb30BAaHUEM aHAJOTOBBIX W IU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/a U3MEpPEHHUs, IUIAHHUPOBAaTh HM3MEpPEHHUs, CaMOCTOSATEIbHO COOMpaTh
HKCIIEPUMEHTAJIbHYI0  YCTAHOBKY,  BBIYHCIISITH  3HAYEHUE  BEJIUYUMHBI U
aHAIM3UPOBaTh IOJYUYEHHBIE PE3YNbTAThl, OLIEHUBAs MOIPEIIHOCTh PE3YJIbTaTOB
KOCBEHHBIX U3MEPEHUN;

MPOBOJUTH IKCIIEPUMEHTATIbHBIE UCCIAEAOBAHUS 3aBUCUMOCTEN (DU3UUECKUX
BEJIMYMH (3aBUCUMOCTb MYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBH)KEHHUU O€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHS CKOJIBKEHHUSI OT CHJIbI
HOpPMaJbHOTO JABJIEHUS, MEpUojJa KoJieOaHHM MaTeMaTH4YeCKOro MasiTHHUKa OT



JUIMHBl HWUTHU, OIPENEJICHHE YCKOPEHUs CBOOOJHOIO IMaJEHHUs, HCCIEIOBAHUE
VU3MECHEHUS BEJIMYMHBI M HAIPABICHUS MHIAYKIUOHHOIO TOKA, 3aBUCUMOCTH yTila
OTpaXEHUs CBETa OT yrja NaJeHus, yrja IPeJOMIICHUS OT YIVIa IIaJCHHUS
CBETOBOTO Jy4ya, HCCJIEJIOBAHHE TPEKOB: HU3MEPEHUE OSHEPIHMM YACTHLBI I10
TOpPMO3HOMY IyTH (10 ¢oTorpadusm)): COBMECTHO ¢ yduTenaeM (pOpMyITHpOBaThH
3a/layy WM THUIIOTE3y MCCIIEIOBAaHUs, CAMOCTOSTENBHO IIJIAHUPOBATh MCCIIEIOBAHUE,
CaMOCTOSITENIBHO COOUpPATh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, IIPEJICTaBIIAThH
MOJTyYE€HHBIE 3aBHUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAEC TaOIUIl U TpaduKoB,
OLICHMBATh NOTPEIIHOCTH, JI€JIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIIEA0OBaHMS;

coOmoaaTk mpaBuia 0e30macHOro Tpyaa mpu paboTe ¢ J1abOpaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
YHUCle: CHUIOMETP, NAaTYMKHU TIOJIOKEHMsS, PACCTOSHHUS W YCKOPEHUS, paKeTa,
9XO0JIOT, OYKH, HEpPUCKOIN, ¢oToanmnapaT, MHUKPOCKOI, TEJIECKOI, ONTHYECKHE
CBETOBOJIBI, CIEKTPOCKOI, JO3UMETpP, Kamepa BuibCoHa), MCHOJIB3ys 3HAHUSA O
CBOMCTBAaxX (hU3MUECKUX SBJICHUI M HEOoOXoAuMble (PU3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTENBbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
pelieHnn y4eOHO-NPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI ISl MOCTPOCHHUS
n300pakeHU B IJIOCKOM 3epKajie U coOMparomien J1MH3e;

IPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCITIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KMU3HHU AJIA OOECreYeHUs
0e30MacHOCTH MpPHU OOpaIlllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370POBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IMOBEACHUS B
OKPY>KAIOIIEH CPEE;

OCYUIECTBJIAThH MOUCK MH(pOopManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOATENBHO (HOPMYIUPYs MOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OINpPEAEIICHUS
JIOCTOBEPHOCTH TOJIyYEHHOH HMH(OpMAalMM HAa OCHOBE MMEIOIMXCS 3HaHUM Hu
JOTIOJTHUTENBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHabl, PECYPChl CETU
WuTepHeT, BiaaeTh NpuéMaMu KOHCHEKTHPOBAaHUS TEKCTa, NpPeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
nH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHMKOB (PU3UYECKOIO COJAEPKAaHUS, MyOJIMYHO
MPEACTABIATh PE3YyJIbTaThl MPOEKTHOM MM UCCIEI0BATEIBCKON AEATENBHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh W3YYEHHBIN ITOHATUMHBIA amnmapar M3y4acMoro



paznena (U3MKM M CONPOBOXKAATH BBICTYIUIGHHE Mpe3eHTAIMel ¢ y4ETOM
0COOEHHOCTEH ayUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

Ne HaumenoBanuepasieioB u
n/m TeMIOPOrpaMMbl

KoanuecTrBouyacoB

Bcero KonTposbHbIepadoThI

Pa3znen 1.@u3uka u e€ poJib B NO3HAHUH OKPYKAIOLIEro MUpa

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHblepecypChl

1.1 ®dwusmnka — HayKa O MPUPOJIE 2 0
1.2 DuznuecKueBEeINYNHEL 4 0 3
EcrtecTBenno-
1.3 N 2 0 1
HAYYHBIMETO/IIO3HAHUS
Hroronopaszneny 8
Pa3nen 2.11epBoHavasbHbIe CBeACHNS 0 CTPOCHNH BelleCTBA
2.1 CrpoeHueBelnecTBa 2 0 1
BIDKEHHE U B3aUMOJICHCTBHUE
2.2 A 4 0 2
YaCTHII BEIIECTBA
2.3 ATperaTHpIeCOCTOSIHUSIBEIIECTBA 1 0 0
Hroronopazneny 7
Paznen 3./IBu:xeHue U B3aumMojieiicTBUe TeJl
3.1 MexaHu4ecKkoeIBIKEHUE 10
3.2 Wueprus, Macca, TNIOTHOCTD 9
3.3 Cuna. Bunpicun 15
Hroromnopasznery 34
Pa3nen 4./1aBjieHue TBEPABIX TeJl, dKUAKOCTEH M ra3oB
4.1 Hasnenue. [lepenaua gaBieHus 5 0 2




TBEPABIMH TEJIAMU, KUIKOCTIMU U

razamu
4.2 JlaBJICHUEKUIKOCTH 0
4.3 AtmochepHoenaBiIcHIE 1
44 I[el‘/'ICTBIfI.e JKMIIKOCTH U Ta3a Ha 12 3
NOTPYKEHHOE B HUX TEJIO
Hroronopazneny 28
Pa3nes 5.PaGora u MOIIHOCTh. DHeprus
51 PaGora 1 mouHOCTH 6 1
5.2 [IpocTrieMexaHU3MBI 2
5.3 MexaHu4YeCcKassIHEePTrus
Hroromnopasznery 19
Pa3nes 6.I1oBTOPUTEIBHO-0000 IHAIOIIMHMOLY1b
6.1 HOBTopHTeJII)UHO- 5 0
00001IarOITUHMOTYITh
Hroronopazneny 6
BIIEE KOJIMYECTBO YACOB I1
OBbII] OJ1 CTBO YACOB IIO 102 93

[NPOT'PAMME




8 KVIACC

KosnvecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U R —
n/m | TeMIporpamMmbl Bcero Kountpoabnbiepaborsl  IIpakTnueckuepadorsl P
o0pa3oBaTe/bHbIepecypChl
Pa3gen 1.TenoBLIesiBJIeHUS
1.1 CTtpoeHune U CBOHCTBAaBEIIECTBA 6 0 0
1.2 TennoBeIenporecchl 33 1 6.5
Hroronopaszneny 39
Pa3znen 2.9/iekTpuyeckre 1 MAarHMTHBIE SIBJIEHUS
DneKTpUYecKue 3apsabl.
2.1 3apspKeHHBIC TeJla U UX 9 0 1
B3aUMOJICVCTBHUS
2.2 [ToCTOSHHBINANEKTPUUECKUNTOK 31 10
2.3 MarHuTHBIESIBICHUS 11
2.4 DneKTpOMarHUTHAsTUH Ty KITHS 7 1 1
Hroronopazneny 58
Paspnen 3.11oBTOpHUTEIBHO-0000 1A IO IIUITMOY I
31 HOBTopHTeJILVHo- 5 0 0
000010 ITITMOTYITb
Hroronopazneny 5
OBIIEE KOJIMYECTBO YACOB I10
- 102 3 22.5
[MPOTPAMME




9 KJIACC

KounyecTBouyacon DJIeKTPOHHBIE
Ne HaumeHoBaHuepas3aejioB U
(undposbie)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl
o0pa3oBaTejibHbIEPeCyPChI
Pa3zgen 1.MexannuecKuesiBJeHHUS
MexaHn4ecKoe IBIKEHUE U
1.1 30 1 4
CII0COOBI €T0 OIMCAHUS
1.2 BzaumonueiictBueren 18
1.3 3aKOHBICOXPAHEHHUS 15 1 2
Hroronopazneny 63
Pa3znen 2.MexaHHuyecKHe KOJIEOAHUSI ¥ BOJIHBI
2.1 MexaHndecKueKone0anus 8 0 3.5
2.2 MexaHN9eCKUEBOIHBI. 3BYK 10 0 3
Hroronopazneny 18
Pa3nen 3.9/1eKTPOMarHuTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJTHBI
DNEKTPOMarHUuTHOE TOJIE U
3.1 6 0 0
3IEKTPOMArHUTHBIC BOJTHBI
Hroronopazneny 6
Pa3znen 4.CBeToBbIesSIBJICHUS
4.1 3aKOHBIPACIIPOCTPAHEHUSICBETA 8 0
4.2 JIMH3BI ¥ ONITUYECKUETIPHOOPHI 6 0
Paznoxxenue 0enoro csera B
4.3 2 0 1

CIIEKTP




Hroronopazneny 16

Pa3zgen 5. KBanToBbIesiBJICHUSA

51 Hcnyckanvie v MOTJIONICHUE CBETa 4 1
aTOMOM
5.2 CTtpoeHneaToMHOTOsIpa 0
5.3 SAnepHplepeakinu 0
Hroronopaszneny 16
Pa3nen 6.11oBTOpHUTEIBHO-0000 1A IIUITMOY Ib
MexaHu4decKue SBICHUS
6.1 (OBTOPHUTENBHO-00001IArOTIIN 6 3
MOJIYJIb)
TennoBble SABICHUS
6.2 (OBTOPUTETHHO-0000ITAFOIIIHIA 3 0
MOJIYJIb)
DNEeKTPOMArHUTHEIE SIBICHUS
6.3 (mOBTOPUTETHHO-0000ITAFOIIIHIA 3 1
MOJIyJIb)
CBeTOBEIC SBICHHS
6.4 (TOBTOPUTENHHO-0000ITAFOIIIHIA 1 1
MOJYJIb)
6.5 HOBTOpI/ITeHLj-IO- 4 0
0000IarOIITUIMOTYITh
Hroronopazneny 17
OBIIEE KOJIMYECTBO YACOB I10 136 6.5

I[TPOIT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KosnnuyecrBoyacos
n Temaypoka Be Komrpomsusre  TIpaxtuseckn Jaraun3sy JJleKTPpOHHbIeM(PpoBLICOOpPa30Ba
YeHHUs TeJIbHbIepPeCypChl
/ ero  paboThI epadoThl
n
1 ®u3uKa — HayKa O MPUPOJIE. 1 1
SIBneHns npupobl
2 Ou3nYeCKUEeBICHU 1 1
Ou3nUecKre BETUINHBI.
3 Pasmepnocts. dusnueckue 1 1
npubopsl. [Torpemuoctu
HPUTPSIMBIXU3MEPEHUSAX
VYpok-uccnenosanue "M3mepenne
4 JIMHENHBIX pa3MepOB TeI U 1 1 2
MIPOMEXYTKOB BpeMEHH"
JlaGoparopHas paboTa
5 "Nzmepenune o0bEMa KUAKOCTH U 1 1 2
TBEpIOrO Tema"
JlaGoparopHas paboTa
6 "Onpenenenye pazMepoB MajbIxX 1 1 2
ten. Meroapsiaos"
MeToapl Hay9HOTO TIO3HAHUSI.
7 Onucanue pU3NUECKUX SBICHUH C 1 3 bubmorexa [TOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIENIEH
8 Ypok-uccnenosanue "IIpoepka 1 1 3



https://m.edsoo.ru/ff09f72a

TUIIOTE3bI: JAIBHOCTH MOJNETA
HIapuKa, MyneHHOro
TOPU30HTAIILHO, TEM OO0JIbIlIe, YeM
OoJibIIe BhICOTA MmycKa"

Crpoenue BemectBa. OMbITHI,
JTIOKA3bIBAIOIIHNE TUCKPETHOE
CTPOCHUE BEIECTBA

bu6nuoreka [IOK
https://m.edsoo.ru/ff09fe0a

10

11

12

13

14

JlaGopaTtopHas pabora "Ornenka
JaMeTpa aToMa METOJIOM PSIJIOB
(c ucionp3oBanuem otorpadmuii)"

Ypok-uccienoBaHue
"HaGaro1eaue TerioBoro
pacuuperus ra3oB. OTBITH IO
0OHApY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO MPUTSKEHUS"

I[BI/I)KCHI/IG qacCTull BECIICCTBA.

Huddyzus. bpoynosckoe
JIBUOKEHUE
Ypok-uccnenoBasue
"HaOmronenue u o0bsICHEHUE
OpOYHOBCKOTO JBMKEHUS U
nuddyzun"
B3auMopaelicTBue yacTuIl
BEIIIECTBA: MPUTSIKECHHUE U
OTTaJIKHBaHHE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a013e

15

ArperaTHbIe COCTOSIHHSI BEIIIECTRA.
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJIbI

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

16

Mexannueckoe asuxenue. 11yrts,
TPACKTOPHS, IEPEMEILICHUE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a0378

17

18

19

PaBHOMEpHOE U HEpABHOMEPHOE
neuxeHue. CKopocThb

HaxoxaeHue ckopocTH, MyTH u
BPEMEHHU IIPU PABHOMEPHOM
NPSIMOJIMHEHHOM JABM>KEHUU

JlaGopaTtopHnas pabota
"Onpenenenne CKOpOCTU
PaBHOMEPHOTO JBUKEHUS"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a079c

bu6numoreka [IOK
https://m.edsoo.ru/ff0a0ae4

20

I'paduxunpsmonuHeliHOropaBHOM
€PHOTOIBUKECHUS

21

22

23

Pemenue 3agaug mo reme "Pacuer
cpenHeit ckopoctu"
JlaGoparopHas paboTa
"Onpenenenue cpeJHel CKOPOCTH
CKOJIb)KEHUsI OpycKa WU IIapuKa
110 HAKJIOHHOM MJIOCKOCTH"

OTHOCHUTENLHOCTD JABUXXCHUA.
CrnoxxeHue ckopocTel pu
napansiebHOM JBHKEHUH

24

[Tonyuenue u ananu3 rpauKoB
3aBHCHUMOCTH ITYTH M CKOPOCTHU
JBUKEHUS OT BPEMEHU

25

Pemenue rpaduueckux 3aaay no
teme "MexaHuKa.
PaBHOMEpHOETIPAMOIUHETHOEABU
)keHue"



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

26

SBnenuenHepuuu. 3aKOHUHEPLUU

27

B3auMopeiicTBrue TEN Kak
MpUYMHA U3MEHEHHUS CKOPOCTH.
Macca Tena Kkak Mepa HHEpTHOCTH
TeJa MpU MOCTYNaTeIbHOM
JIBIKCHUU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a0c10

28

29

30

31

VYpok-uccnenosanue "CpaBHeHUE
Macc 1o B3aUMOJICHCTBUIO Te"

IInoTHOCTEBEIIECTBA

JlaGopaTopHnas pabota
"OnpeneneHue mI0OTHOCTH
TBEpI0TO Tena'"

Pemenue 3agauq mo teme "Macca
tena. [lmoTHOCTEBEIIECTBA"

10

10

10

11

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0fee

bubmmoreka [IOK
https://m.edsoo.ru/ff0al23c

32

33

Cwmecu u cinaBbl. [loBepxHOCTHAS
U JJUHEWHAas IVIOTHOCTD

IToaroroBka K KOHTPOJIBHOM
pabote no Teme "Pu3nka — Hayka
0 IIPUPOJIE.
[TepBoHavabHBIECBEIEHUSIO0ATOM
HO-
MOJIEKYJISIPHOMCTPOEHUHMBEIECTBA
. Mexanuka"

11

11

34

KonTponbhas pabota no teme
"®duzrnka — HayKa 0 IPUPO/IE.
[TepBoHavanbHBIC CBEICHUS 00
ATOMHO-MOJIEKYJISIPHOM CTPOCHHUH
BelrecTBa. MexaHuka"

12



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

35

Cumna. SIBnenue tarorenus. Cuiia
TSDKECTHA

12

bubnuoreka LIOK
https://m.edsoo.ru/ff0al778

36

37

N3o6paxenue cun. Pemenue
3a1a4 o teme "OnpeneneHune
CHUJIBI TsDKECTH"

Cuna ynpyroctu. 3akoHl yka

12

13

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a1502

38

Bec Tena. U3mepenue cuil.
Jnnamometp

13

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al8cc

39

Ypok-uccnenoBanue
"HaGnronenue nsmeHeHus
CKOpPOCTH NPU B3aUMOJICICTBUU

Tex"

13

bubmuorexa [JOK
https://m.edsoo.ru/ff0al778

40

41

42

43

Pemenue 3amau o teme "Cuna
ynpyroctu. Becrena"
JlaGopatopHas pabota "OnbITHI,
JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTb
pactsbkeHus (nepopmanun)
IPYKHUHBI OT IPUJIOKEHHOU CHJIBI"

Cuna tpenus

CI105XeHUECHT.
PaBHOnelicTBYIOIIAsICHIIA

14

14

14

15

bu6mmoteka [IOK
https://m.edsoo.ru/ff0alb9c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ala70

44

Pemenue 3agad mo reme
"CI10KeHHue CHUIL.
PaBnoaeiicTByromascuna"

15

45

Pemenue 3agad mo reme
"Bzaumonenctue tei1. CUiIbI B
MexaHuke"

15



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70

Pemenne 3amgau no reme "Cuna
Tpenus". Ypok-ucciea0BaHue 1o

bubnmoreka [JOK
46 Teme "Hecnenoparne 16 https://m.edsogru/fanlcCS
3aBUCUMOCTH CHJIBI TPSHHS OT
IJIOIIAJAN COMPUKOCHOBEHUS"
JlaboparopHas pabota "OnBbITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
47 CHUJIbI TPEHUS CKOJIBXKEHUS OT 16 bubnuorexa [HOK
CHUJIbI IaBJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIIUXCS
noBepxHocTei"”
Pemenne 3amga4 mo teme BuGmiorexa LOK
48 "BSaHMOHfHCTBHe ren. Citel B 16 https://m.edsoo.ru/ff0alde0
MEXaHUKe
49 KonTponbHas pabora no teme 17
"BzaumoneiictBue Ten"
.. bubmmorexa [JOK
S0 HlapnenueTaeppixTest o https://m.edsoo.ru/ff0a20a6
Ypoxk-skcnepumMenT "CrocoObl
51 OTpeIeTICHUs JaBJICHUS TBEPAOTO 17
Tena"
Ypok-uccnenoBanue
52 "3aBUCHUMOCTBD JAaBJICHUS ra3a OT 18
TeMIiepaTyps!"”
53 JlaBneHue KUJIKOCTEN U Ta30B. 13 bu6mmoreka [IOK
3akoH [lackains https://m.edsoo.ru/ff0a2376
o4 [IneBmaTnyecKkueycTporucTBa 18 bubmorexa HOK

https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

3aBHCHMOCTD JaBJICHUS X KUJKOCTHU

bu6nuoreka [IOK

> OT ITyOHHBI 19 https://m.edsoo.ru/ff0a2718

56 = T'mapocrarmyeckuidnapazokc 19

57 VYpok-npoekt "U3zyueHnue 19 bubnmoreka [JOK
COOOMIAIOITUXCS COCYIO0B" https://m.edsoo.ru/ff0a2970

58 Ypok-koHpepeHIus 20 bubnmoreka [JOK
"T'mapaBnuueckrueMexaHu3Mbl" https://m.edsoo.ru/ff0a3136
Hcnonp30BaHne BHICOKHX

59  naBieHUil B COBPEMEHHBIX 20
TEXHOJIOTHSIX

60 Pemienue 3amaq mo teme 20 bubnnoreka IIOK
"JlaBeHHE KUAKOCTH" https://m.edsoo.ru/ff0a2826

61 ATtmocdepa 3eMiH 1 IPUIHUHBL €€ 1 bubnnorexka HOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
VYpok-uccnenosanue "[IposiBnenue

62 nencTBust atMochepHoro 21
naBieHus"

63 W3mepenune atMmochepHOro 21 bubnmnoreka [JOK
nasienus. Oneit Toppuuenn https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO

64 JIaBJICHUS OT BBICOTHI HaJl YDPOBHEM 27 bu6mmoreka [IOK
Mopsi. [IpuGops! st u3MepeHust https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro TaBICHHUS
bapomeTtp-aneponn.

65 ATpMOC(bT:pHoep)IaBJJI'IGHI/Ie Ha 22 bubmorexa HOK

https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTaX

66 Brrrankuaroniascuia. 27

3akoHApxumeaa



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2fc4

67

Pemenue 3amau nmo treme "3akoH
Apxumena"

23

bubnuoreka LIOK
https://m.edsoo.ru/ff0a3276

68

Ypok-uccnenoBanue
"JKcrnepuMeHTaIbHOE
oOHapy>XeHUE IeUCTBUS
KUJKOCTHU U Ta3a Ha NOrPYKEHHOE
B HUX TeJo"

23

bubnunoteka LIOK
https://m.edsoo.ru/ff0a33fc

69

JlaGopaTtopHnast pabora
"OnpezeneHne BHITATKUBAIOIIEH
CHUJIbI, ICCTBYIOIIEH Ha TEJO,
HOTPYKEHHOE B )KUJIKOCTh"

23

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

70

ITlnaBanueren

24

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

71

JlaGopaTtopHnast pabota
"UccnemoBaHue 3aBHCUMOCTH Beca
Teja B BOJIE OT 00beMa
MOTPYKEHHON B )KHUJIKOCTh YaCTH
Tena"

24

72

73

74

BosnyxomiaBanue.
IlnaBanuecyoB

Pemenne 3amau nmo teme "3akoH
Apxumena.
YcenosusmiaBanusgren"
Pemienne 3agad 1mo Teme

"JleficTBUE KUAKOCTH U ra3a Ha
NOTPYKEHHOE B HUX TeNOo"

24

25

25

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3654

75

Ypoxk-nipoekT "KoHcTpynpoBaHue
apeoMeTpa WM JIOJKU U
onpeJieJeHue Tpy30n0 bEMHOCTH"

25



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

[ToaroroBka Kk KOHTPOJIBHOMN

76 pabote 1o Teme "JlaBneHue 26
TBEPABIX TN, )KUIKOCTEH U ra3oB"
KontponbHast pabora o Teme
77 "JlaBneHue TBEPABIX TEll, 26
SKUIKOCTEHN U ra3oB"
bubmuorexa [JOK
78 Mexanndeckasgpadbora 26
XAHIHECKAAPabOT https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
79 MoimHoc 27
THHOCTE https://m.edsoo.ru/ff0a3f82
80 Pemenue 3agau Ha onpeneneHue 97
paboThl U MOIIIHOCTH
Pa0b
81 aboTa CHIBI TSHKECTH U CUJIBI 97
TpEeHUs
82 Pemenne 3amau mo reme "Pabora 08
CHUJIBI TSYKECTHU U CUJIbI TpeHUS"
VYpoxk-uccnenosanue "Pacuér
83 = MomHOCTH, pa3BUBAEMOU TTPU 28
MoaBEME 110 JecTHHUIE"
bu6mmoreka [IOK
84 [IpocTeIeEMEXaHU3MBI 28
p https://m.edsoo.ru/ff0a478e
bu6mmoreka [IOK
85 MomenTtcuisl. [IpaBrIOMOMEHTOB 29
p https://m.edsoo.ru/ff0a48a6
JlaGopaTtopHas pabota "U3ydueHue
86  mpaBwmia pbryara JuIs MOABHKHOTO 29
M HEMOABWXHOTO OJIOKOB"
buo OK
87 "3omoToenpaBuiI0" MEXaHUKH 29 nommoreka L

https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

88

VYpok-nipoekt "IIpoextupoBanue
HOJIMCIIACTOB C 3a/1aHHBIMU
napamerpamu"

30

89

Ypok-koupepenmus "IIpocteie
MEXaHU3MBI B OBITY, TEXHUKE,
JKUBBIX Opranusmax”

30

90

91

Koaddumuent nonesnoro
JEHCTBUS TIPOCTHIX MEXaHU3MOB

JlaGopaTtopHnas pabota

"Onpenenenune KIIJI noasuxuoro
U HEITOABWKHOIrO 0JI0KOB"

30

31

92

MexaHnyeckas JHEeprusi.
Kunerndeckas v NOTECHIMAIbHAS
SHEPIus

31

bubnnoreka IIOK
https://m.edsoo.ru/ff0a4252

93

94

3aKOHCOXpaHEHUSIMEXaHUYECKOND
HEpruu

YPOK-3KCIIEpUMEHT
"DKCcrnepUMEHTAILHOE
OIpeIEeTICHNE U3MEHEHUS
KHHETHUECKON U ITOTEHIIHAJILHON
SHEPruu MpU CKaThIBAaHUH Teja 10
HAaKJIOHHOM 1utockocth”

31

32

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a4360

95

96

IToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "Pabora u
MOIIIHOCTb. DHeprus"

KonTtposnbsHast pabota o Teme
"Pabora u MoutHOCTh. DHEprus"

32

32

97

Pabora ¢ TexkcTamMu 1o TeMe

33

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

"MexaHndeckoe ABrKeHue"

https://m.edsoo.ru/ff0a4ee6

PaboTa ¢ TekcTaMu Mo TeEME

98 " " 1 33
Crpoenue BelecTa
99 '1?2160Ta c TeKCTaMIj 1o TeMe 1 33
Cuuisl B ipupoie
Pabora ¢ TekcTamu 1mo Teme
10 "JlaBneHue TBEPABIX TEI 1 34 bubmorexa [IOK
0 o TBepa . https://m.edsoo.ru/ffOa4ffe
KUJKOCTEH U ra30B
10 = Pabota ¢ TeKCTaMH 1O TEME 1 34
1 "Oneprusa”
10 Pabota c Tekctamu 1o Teme 1 34
2 "[IpocThie MexaHU3MBbI"
OBIIEE KOJIMYECTBO YACOB I10 102 23

[NPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC 3

Ne KounuecrBouyacos
aTan3vd @ DJeKTpPOHHLIenn(POBLICOOpPa3OBAT
n  Temaypoka Bce  KonTpoubHbIe IIpakTH4eckue o y P p P
eHUA eJIbHbIepecypchl
/ ro padoThI padoThI
n
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETUUECKOI 1 1 bubnuoreka [IOK
TEOPHUH U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
5 Macca u pa3Mep aToMOB U 1 1
MOJIEKYI
Mogenu TBEporo, KUIKOTO 1
3 ra3zoo0 a3HOI:"J(1) COCTOSIHUI 1 1 bubmorexa [JOK
p https://m.edsoo.ru/ff0a540e
BELIECTBA
VYpok-koHpepeHI s
"Kpucrannuueckue u BuG 1OK
nonnoTeKa
4 amo e tena. ['paden. 1 2
Mopusie Texa. Ipagen https://m.edsoo.ru/ff0a5800
[TosryueHnencKyCCTBEHHBIXAIIM
azoB"
5 CMmauuBaHue Y KaWUISIPHOCTb. 1 ) bubmuorexa [JOK
IToBepXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
6 TemoBoepacupeHue u 1 ) bubmuorexa [IOK
CXKaTue https://m.edsoo.ru/ff0a5a26
Tennosoe .
7 JIBUKCHHE 1 3
Temneparypa
8 TemmnepaTypHBICIIKATBI 1 3



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

BnyTtpenHss sHeprus u
croco0bl €€ U3MEHEHUs

bubmuoreka [JOK
https://m.edsoo.ru/ff0a5c60

10

Buaerrenonepenaun

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6412

11

Ypoxk-koHpepeHuus
"Ucnonp30BaHne TEIIOBBIX
CBOIICTB BEILIECTB U
MaTepuajoB B LIEJAX
sHeprocoepekeHus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a65c0

12

13

KonnuectBoTemIoTsl.
VY nenpHasTEIIOEMKOCTD

Ypok-uccienoBanue
"IIpoBepka runoTesbl
JIMHEWHOM 3aBUCUMOCTH JITUHEI
CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT
TeMneparypol"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6976

14

YpaBHEHHE TEIOBOTO
Oananca. TemiooOMeH u
TEIIOBOE PaBHOBECHE.
3akonHprorona—Puxmana

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7088

15

16

JlaGopartopHas paboTa
"UccnenoBanue sSBIEHUA
Ter1000MeHa IpHU CMEIIMBaHUH
XOJIOJTHOW U ropstdeil BOAbI"
Pemienue 3agau o teme
"Temno00MeH | TEIJI0BOE
paBHOBecue"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6a98

17

JlaboparopHas paboTa



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

"OmnpeneneHue KOJIM4ecTBa
TEIJIOTHI, TTOJIYYEHHOT'O BOJIOM
IIPU TETUIOOOMEHE ¢ HarpeThIM
METAJINYECKUM HHJIHHAPOM"

18

[InaBnenue u oTBEpAEeBaHUE
KPUCTAJIMYECKHUX BEIIECTB.
VY nenpHasATeI0TaIaBICHUs

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6bb0

19

20

21

22

Pewmenne 3anad mo reme
"[lnaBnenue U oTBEp/IeBaHUE
KpUCTAJIIMYECKUX Ten"

JlaGopaTopHnas pabota
"Onpenenenue yueinbHOU
TEIJIOTHI TIJIaBJICHUS Jibaa"

Ypok-uccnenoBanue
"CpaBHeHUE NPOLIECCOB
IUIABJIEHUS KPUCTAIIIMYECKHUX
TEJ U pa3MArdeHus pu
HarpeBaHUU aMOPQPHBIX TeT"

[TapoobpazoBanue u
KoHeHcanus. Mcnapenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0a71d2

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a740c

23

Kunienne. Y nenpHast Temiora
napooOpa3oBaHusl.
3aBUCHUMOCTh TEMIIEPATYyPhI
KHUIIEHUS OT aTMOC(EPHOTO
JIaBJICHHS

bu6mmorekxa [{OK
https://m.edsoo.ru/ff0a786¢

24

Pemenue 3agad mo reme

"[TapooOpazoBanue u kumneHue"

25

Ypok-uccnenoBanue



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

"OO0BACHEHUE 3aBUCUMOCTHU
TEMIIEPATYPbI KHIICHHUS OT
naBieHus"

26

Hacpiennsiit u
HEHACBILLICHHBIN nap.
BiasxxHOoCTB BO311YXa

27

Bnaxnocts Bo3ayxa u eé
usmepenue. JlaboparopHas
pabora "Onpenenenue
OTHOCHUTCIBHON BIAXKHOCTH
BO3/IyXa"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

28

29

30

Pewienue 3amaud mo teMe
"BiaaxxsocTs"

Pemenne 3amau u anaans
CUTYyaIlui, CBI3aHHBIX C
SBIICHUSIMU UCTIAPEHUS U
KOHJICHCAIIUU

SHCPFHH TOILIMBA. Y AelIbHAs
TCIJIOTa CTOpaHUA

10

10

10

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7b5a

31

32

33

34

[TpuHIMIIBIPAOOTHITEIIOBBIX AB
Urateen

[TapoBas Typ6una. J[purarens
BHYTPEHHETO CrOpaHus

KII/I TermmoBoroaBuraTes

Pemenne 3agau no teme "KII/]
TEIJIOBOTO ABUTaTens"

11

11

11

12

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

35

VYpoxk-koH(pepeHus

12



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7c7c

"TenaoBble ABUTaTEIN U
3alMTa OKpyXaromieu cpeapbl”

36

37

38

39

TCHJIOBBICHOTCPI/I B TCIIIIOCETAX

3aKOH COXpaHEeHUs U
MIpEeBpalCHHs SHEPTUHU B
MEXaHUYECKUX U TEIUIOBBIX
mporeccax

[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme "TeroBsie
SIBIICHUS.
M3MeHeHnearperaTHbIXCOCTOSH
uiBenecTna"

KoHTpoinbHas pabora 1o Teme
"TeroBble IBICHUA.
N3meHeHnearperaTHbIXCOCTOSIH
niBeniecTna"

12

13

13

13

bubmuoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

40

DnekTpuzanus Tei. JIBa pona
3apsI0B

14

41

Ypok-uccienoBanue
"UccnenoBanue cnoco0oB
pa3JINYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCA"

14

42

43

BzaumopencTBue 3apsyKeHHBIX
ten. 3akoH Kymona

DNEKTPUYECKOE TOJIE.
Hanps>x€nnocts
AIEKTPUYECKOTO TOJIA.
[IpuHIMIICYNEPIO3ULIUUAIEKTP

14

15

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a8a0a

UYECKUXIOJIEH

Hocurenn SJICKTPHUYCCKUX

44 3apsiioB. DJIEMEHTAPHBIN 15
3apsia. CtpoeHuearoma
45 3aKOHCOXPaHCHHUSDIEKTPUUIECK 15
orosapsja
46 [IpoBOAHUKH, AUIIEKTPUKHU U 16 bubmuoreka [JOK
MOJIYIPOBOJIHUKH https://m.edsoo.ru/ff0a8ef6
Ypoxk-koHpepeHuus
47 "DnekTpu3anus B 16
MTOBCETHCBHOM KHU3HU"
Pemenue 3amau no teMe "3akoH
48 COXpaHEHHUS JIEKTPUUIECKOTO 16 bubmorera [JOK
P " P https://m.edsoo.ru/ff0a90cc
3apsa
DIIEKTPUYECKUI TOK.
49 I/ICToqEII/IKI/I AJIEKTPUYECKOTO 17 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a95a4
TOKa
Ypok-uccnenoBanue
50 "UccnenoBanue IeUCTBUS 17 bu6mmorexa [IOK
ANEKTPUYECKOTO I10JIs Ha https://m.edsoo.ru/ff0a96b2
IIPOBOJAHMKY U TUIEKTPUKH"
bu6mmorexa [IOK
51 i 17
IICKTPHHECKHHTOK B METAILIAX https://m.edsoo.ru/ff0a9838
59 DIIeKTPUUECKHUI TOK B 18
JKUJKOCTSX M Ta3ax
53 DNeKTpUIeCKasIIeb 18
o4 Cuna Toka. AMnepmerp 18 bubmmorexa [JOK

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

55

DNEeKTpUUECKOEHANPSKEHUE.
BoabrmeTp

19

bubmuoreka [JOK
https://m.edsoo.ru/ff0a9e14

56

57

58

59

JlaboparopHuas pabota "COopka
Y UCTIBITAHUE IEKTPUUECKOMN
LIEITH IOCTOSHHOTO TOKA"

3aBUCUMOCTH CHJIBI TOKA OT
HanpspkeHus. 3akoH OMma juist
ydacTka 1enu

JlaGopaTopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, TPOTEKAIOIIETO
yepes pe3nucTop, oT
HaIpsKEHUS Ha PE3UCTOPE U
COTIPOTHUBIICHUS pe3rcTopa”

DIEKTPUYECKOECONIPOTUBIIEHUE
. Y 1e11bHOECONIPOTUBIICHUE

19

19

20

20

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

60

JlaGopaTtopHnast pabota
"Onpenenenue yneabHOro
CONPOTHUBIICHUS MPOBOIHUKA"

20

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

61

Pemenue 3agad mo teme
"DneKkTpruuecKoe
COTIPOTHBIICHHE.

VY nenpHoeconpoTuBieHue"

21

62

63

Pemenne 3amau mo teme "3akoH
Oma"

[TocnenoBarenbHOE U
MapajuIeIbHOE COETUHEHHUS
MIPOBOJHUKOB

21

21

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

64

65

JlaboparopHas pabota
"[IpoBepka mpaBuiIa CIOKEHUS
HanpspKeHUU Mpu
MoCIe0BaTeIbHOM
COCJIMHEHUH JBYX pPE€3UCTOPOB"

Pemenne 3amad mo Teme
"[TocnenoBarenprHOE U
napajuieIbHOE COSTUHEHUS
MPOBOJHUKOB"

22

22

bubmuoreka [JOK
https://m.edsoo.ru/ff0aaas8

66

JlaGopaTtopHnast pabota
"ITpoBepka nmpaBuiia AJsi CHIIbI
TOKa TMpHU NapauieIbHOM
COCJIMHEHUH PE3UCTOPOB"

22

bubmuoreka [JOK
https://m.edsoo.ru/ff0aadle

67

Pemenue 3aga4u Ha npUMEHEHUE
3akoHa OMa JJ1 pa3InyHOTO
COCTMHEHUS TIPOBOTHUKOB

23

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aaf8a

68

69

70

O/1C u BHyTpEHHEE
COHpOTI/IBJ'IeHI/Ie HNCTOYHHUKA
ToKa. 3akoH Oma JIj1s IMOJIHOM
uenun

Pemenne 3agau mmo teme "OJ1C,
BHYTpPEHHEE COITPOTUBJICHHE
HMCTOYHHKA TOKA.
3axkorOmayrsmonHonnenn"

JlaGoparopHas paboTa
"Onpenenenne IAC u
BHYTPEHHETO CONPOTUBIICHUS
MCTOYHMKA TOKA"

23

23

24

71

[IpaBunaKupxroda

24



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

72

JlaboparopHas pabota
"ITpoBepka mpasua Kupxroga"

24

73

Ypok-uccnenoBanue
"N3y4yeHne BOIbT-aMIIEPHBIX
XapaKTEPUCTUK HEJTUHEHWHBIX
3JIEMEHTOB"

25

74

75

76

PaGora snexkTpuyeckoro Toka.
MOILIHOCTD 3JIEKTPUUYECKOTO
TOKa

JlaGopaTopHnas pabota
"Onpenenenue padboOTh U
MOIIIHOCTH 3JIEKTPUYECKOTO
ToKa"

3akoH [/[xxoynsa-JleHna.
[TorpeGuTenu 37eKTPUIECKOTO
ToKa. KopoTkoe3ambikaHue

25

25

26

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab124

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab3e0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab660

77

78

VYpok-koHpepeHIus
"OObsICHEHNE U TIPUHITUT
NENCTBUS TOMAIIHUX
3JIEKTPOHArpeBaTEIbHbIX
npu6opos"”

[ToaroroBka Kk KOHTPOJIBHON
paboTe mo Teme
"DnexkTpuueckue 3apsabl.
3apsKeHHBIE Tella U UX
B3aUMO/ICHCTBUSI.
[ToCTOAHHBINANEKTPUUECKUIUTO

K

26

26

bu6mmorexa [IOK
https://m.edsoo.ru/ff0abd2c

79

KonTtponbHas pabora o Teme

27

bubmuoreka [JOK



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

80

"DIeKTpUUECKHEe 3apsibl.
3apsiKeHHbIE Tella U UX
B3aUMOJICUCTBUSL.
[ToCTOAHHBINANIEKTPUUECKUNUTO

K

IIocTosiHHBIC MArHUTEL.
MarsuTHoe noJe 3eMiId B ero
3HA4YCHUC IJIA XXU3HH Ha 3emne

27

https://m.edsoo.ru/ff0abea8

81

Ypok-uccnenoBanue
"N3y4yeHre MarHuTHOTO TOJIst
MOCTOSITHHBIX MAarHUTOB MPU UX
00BEAMHEHUH U Pa3/ICIICHUH.
Buszyanu3anusmnonsmnocTosHHbI
XMarHuToB"

27

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

82

OmneiT OpcTena. MaruutHoe
TI0JI€ IEKTPUUECKOro TOKa

28

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acOba

83

84

85

Omneir AMniepa. MarautHoe
0JI€ KATYIIKU C TOKOM.
[IpumeHeHneaneKTpOMarnuToB
B TEXHUKE

Cuna Amnepa u onpeneicHue
€€ HaIpaBJICHUS

Pemenue 3anau no teme "Cuna
AMriepa u onpezeneHue eé
HanpasyeHus"

28

28

29

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d?2

86

DIIEeKTPOABUTATEI
IMOCTOSTHHOTO TOKA.
Hcnonws3oBanue
AIEKTPOJBUTATEIIEH B

29



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIIOpTe

87

JlaboparopHas paboTa
"N3y4yeHue neicTBus
MarHUTHOTO TOJIA Ha
IIPOBOJHMK C TOKOM"

29

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

88

89

90

VYpok-koHpepeHuus
"ITpakTHUecKOe NpUMEHEHNE
AJIeKTpoiBUraTenei"

JlaGopaTopHnas pabota
"KoHcTpynpoBaHue U U3yueHue
paboThI BNIeKTpoABUTATENS "
JlaGopaTopHnas pabota
"N3mepenue KIIJ{
3JIEKTPOJIBUTATENIbHON
YCTaHOBKH"

30

30

30

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

91

Omnbrter @apazes. 3akoH
3JIEKTPOMarHUTHON MHIyKIUH.
IIpaBunoJlenuna

31

92

Ypok-uccienoBanue
"UccnemoBanue H3MECHECHUH
3HAYCHUSI ¥ HAMPABIICHUS
MHIYKIIMOHHOTO TOKa"

31

93

94

Pemenne 3amau mo teme "3akoH
3JIEKTPOMArHUTHON MHYKIIMH.
ITpaBunoJlenma"

DIIEKTPOreHeparTop.
CrocoOBIMOTyYeHUSIITIECKTPOIH

31

32



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

epruu

VYpok-koHpepeHus
"DJIeKTPOCTAHIIUU HA
BO300HOBIISIEMBIX ICTOYHHKA

95 1 32
sHeprun. [Ipo0raeMBIIKOIOTHH.
TONMITUBHBICIIEMEHTHI 1
37eKTpoMoOuIn"
[ToaroroBka K KOHTPOJIBHON
96 aboTe 1o Teme 1 32 bubmorexa HOK
E) " https://m.edsoo.ru/ff0acb14
DNEKTPOMArHUTHBIC SIBJICHUS
97 'I'<OHTp0JIBHa$Ipa6OTa ) 1 33
DNeKTPOMAarHUTHBICS BJICHHS
08 '1'33.60Ta C TEeKCTaMHU n"0 TeMe 1 33
TenoBbIe ABIEHUS
Pabota c Texctamu 1o Teme
"DIeKTpUUECKHE 3apsiIbl. bubnuotexa [JOK
99 1 33
3apspKeHHBIE Tela U UX https://m.edsoo.ru/ff0acc5e
B3auMojeiicraue"”
Pabota c Texctamu 1o Teme
10 "IToCTOAHHBIN IEKTPUUECKUI 1 34 bubmorexa [JOK
0 " P https://m.edsoo.ru/ffO0acdc6
TOK
10 PaGora ¢ TekcTamu 1o Teme 1 14
1 "MarHuTHbI€ SIBJICHUS"
10 PaGora ¢ TekcTamu 1o Teme
5 "DneKTpoMarauTHas 1 34
UHIyKIusA"
OBIIEE KOJIMYECTBO UACOB
- 102 22.5

I10 ITPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

No KosmuecTBo4acos
Haram3yd  DiiekTpoHHbIenM(ppoBbICOOpPa3OBAT
n/ Temaypoka Bce KonTpoabHbie IIpakTuyeckue
eHHS eJIbHbIepecypchl
n ro padoThI padoThI
MexaHn4eckoe JBUKEHUE.
1 MarepuanbHas TOUKa. 1 1
CriocoObl ontucaHus
MEXaHUYECKOTO JBUKEHUS
Cucrema orcuera.
5 OTHOCHTEILHOC 1 1 bubmuorexa [JOK
THOCUTEIHHOCTD
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKEHUS
BekropHbie BETMYUHBI,
3 olepanuy ¢ BEKTOpamy, 1 1
MIPOEKITUN BEKTOPOB
Pannyc-BekTop MaTepuanbHOU
4 TOYKH, IEPEMEIICHUE Ha 1 1
MJIOCKOCTH
5 PaBHOMEpHOETIPAMONMHEITHOE 1 ) bubnmnorexka HOK
JIBIKEHNE https://m.edsoo.ru/ff0ad19a
Pemienue 3agau o teme
6 "PaBHOMEpHOE 1 2
MPSMOJIMHETHOE IBUXKEHHE"
HepasHomepHoe
MPSIMOJIMHEMHOE JIBUYKEHUE.
7 CpenHsist U MTHOBEHHAS 1 2

CKOpOCTBH TeJla MPH
HEPaBHOMEPHOM JIBUKCHUHU



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a

JlaboparopHas pabota
"Onpenenenue cpeaHen
CKOPOCTH CKOJIb)KEHHUsI OpycKa
WJIM IBMOKCHHS IIapyKa 1o
HaKJIOHHOM INTOCKOCTH"

PaBHOYCKOpEHHOETIPSIMOJIMHE
HHOEIBUKEHHUE. Y CKOPEHUE

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0ad8d4

10

11

12

CKopocTh paBHOYCKOPEHHOT'O
PSMOJIMHEHHOTO JIBUKECHUSI.
I'paduk ckopoctu

Pemenue 3amay nmo Teme
"CKOpOCTh PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBH>KCHUS"
Ilepemenienue npu
PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUJKEHUU

13

14

JlaGopaTtopHnast pabota
"Onpenenenye yCKOpeHus
Tesa Mpu paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
MJI0CKOCTH"

Pemenue 3agad mo reme
"Ilepemerienue npu
PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBU>KEHUH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

15

JlaGopaTtopHnast pabota
"NccneqoBanue 3aBUCUMOCTH
IIYTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JBHKCHUU



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

0e3 HauaIbHOU CKOpOCTH"

16

['paduueckas uHTEpHIpEeTALUL
YCKOpEHUS, CKOPOCTH,
IIPOMJIEHHOI'O IIyTH U
HepEMELICHUS 1JIs
IPSMOJIMHEMHOTO 1B KECHUS

17

Pemenne 3amad mo Teme
"I'padnueckas HHTEpIIpETALIUS
YCKOPEHHUSI, CKOPOCTH,
IIPOWUJIEHHOT'O ITyTH U
nepeMEeIICHUs JJIs
MPSMOJIMHEHHOTO JBH)KEHUS"

18

19

20

Yckopenue cBOOOIHOTO
nagenns. Onertel INanuies

Pemenue 3amay mo Teme
"YckopeHnue cBOOOHOTO
najaeHus"

JIBukeHue Tena, OpOIIeHHOTO
MOJT YIJIOM K TOPU30HTY

21

Pemenue 3agad mo teme
"JIBM>KeHUE Tela, OpOIIEHHOTO
IIOJ1 YIJIOM K TOpU30HTY"

22

23

JlaGoparopHas paboTa
"UccimenoBadnue IBIKEHUS
Tena, OPOIIEHHOTO MO YIJIOM
K TOpPHA30HTY"

Pemrenue 3agad mo reme
" JIBMoKeHUE MO ICHCTBIEM




YCKOPEHUs1 CBOOOTHOTO
naneHusa"

24

JBH>KEHUETIOOKPYKHOCTH

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ael76

25

26

27

JInnelinas u yrinosas
CKOPOCTb, IIEPUOJI ¥ YaCTOTA
CKOopoCTb U yCKOpPEHME ITPU
JBUKEHHUU 110 OKPY’KHOCTH

Pemienue 3amau mo reme
"JIBUKEHUE IO OKPYKHOCTH"

28

Ypok-koHpepeHuus
"Pacno3naBanue u
npUOIMKEHHOE ONTUCaHUE
pa3IMYHBIX BUJOB
MEXaHUYECKOTO IBHKCHHUS"

29

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"MexaHn4ecKkoe IBUKEHHE U
CIIOCOOBI €ro onucaHus"

30

31

32

KonTponbhas pabota no teme

"MexanndecKkoe IBIKEHHUE U
crocoObl ero onucaxHus"
IIepsbiii 3ak0H HproTOHA.
Bexkrop cuiibl

Bropoii 3akon Herorona.
PaBHOelicTBYIOIIAA cHita

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ae612

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ae72a

33

Tpetnii 3akon HeroToHa.
Cynepno3uuus Cui

bubnunoreka LIOK
https://m.edsoo.ru/ff0ae982



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

34

35

Cuna ynpyroctu. 3akoHl yka

Penrenue 3amau mo reme
"Cuna ynpyroctu"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aeca2

36

JlaboparopHas pabota
"UccnenoBanue 3aBUCUMOCTH
CHUIIBI YIIPYT'OCTH,
BO3HUKAIOIICH B MPYXHHE, OT
CTereHu JieopMaIuu

py>KUHbI"

bubnnoreka IIOK
https://m.edsoo.ru/ff0aeca2

37

Cuita TpeHusl.
Koappummentrpenns

10

bubmnoreka IIOK
https://m.edsoo.ru/ff0af738

38

39

40

41

JlaGopaTtopHnast pabota
"Onpenenenne ko3 huinenTa
TPEHUS CKOJbXKEHUs"

JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TPEHUS CKOJIBKEHUS OT
CHJIbI HOPMAJIBHOTO J1aBJICHUS "

JIBU>KeHue Tel 1Mo
OKPYKHOCTH TOJ AEHCTBUEM
HECKOJIBKUX CHJI

3akoH bepuynnu u noxsEéMHas
CHUJIa KpbLia

10

10

10

11

bu6nuoreka [IOK
https://m.edsoo.ru/ffOafa26

bu6nuoreka [IOK
https://m.edsoo.ru/ffOaf8be

but6mmoreka [IOK
https://m.edsoo.ru/ff0aeb6c

42

Ypok-koHpepeHIus
"CoBpEMEHHBIE JIETATEIIbHbIE
anmaparsl, cysia Ha
MOJIBOJHBIX KPBUIbSX,
AHTHUKPBIJIO Ha CKOPOCTHBIX

11



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0aeb6c

aBTOMOOMIISX.
JIBrmkeHuenoe3ganaMarHuTHO
unoaymke"

CuJia TSKECTH U 3aKOH

bu6nmoreka [IOK

43 11
BCEMHUPHOI'O TATOTCHUS https://m.edsoo.ru/ff0af044
BIDKEHUE TEIl BOK
44 IJ:IaBI/ITa WOHHOI'O pZ}rIT a 11 Bubmaorexa ITOK
P H HewTpa. https://m.edsoo.ru/ff0af5f8
IlepBasikoCMUYECKasCKOPOCTh
bubmuorexa [JOK
45 H 12
CBECOMOCTE 1 HIEpErpysii https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHON
46 TOYKU. AOCOJIFOTHO TBEPIIOE 12 Bubmorexa ITOK
’ P https://m.edsoo.ru/ff0afe36
TEIO
47 MoMeHTCHIIEL. 12
[TpaBHIIOMOMEHTOB
Ypok-uccienoBanue
48 "Ompenenesue 1eHTpa 12 Bubmaorexa IIOK
P pa https://m.eds00.ru/ff0b02ba
TSOKECTH PA3TUIHBIX TEI
Nmnynsc tena. U3menenue
49 uMmnyiabsca. UMIynbc cuibl. 13 bubmmoreka [JOK
Yupyroe u https://m.edsoo.ru/ff0b07fa
HEyNpyroeB3anMoJeiCTBIE
50 3aKOHBI U3MEHEHUS U 13
COXpaHEHUS UMITYIIbCa
51 PeakTuBHOEABMKEHUE 13
Pemenue 3agad mo reme Bu6 OK
52 "3aKoH COXpaHEHUs 13 nosmorexa I

UMITYJIbCA.

https://m.edsoo.ru/ffO0b096c



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

PeaktuBHOEnBr)KeHME"

53

54

MexannueckasipaboTa u
MOIIIHOCTb

Pabora cuiibl TSXKECTH, CUJIBI
VIPYTOCTH U CUJIBI TPEHUS

14

14

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb0a84

bubnunoreka LIOK
https://m.edsoo.ru/ffOb0db8

55

JlaboparopHas paboTa
"Onpenencaue padboThI CHUITBI
TPEHUS TIPU PABHOMEPHOM
JIBY)KCHUH TeJIa 110
TOPU30HTAILHOU
MOBEPXHOCTH"

14

56

CBsI3b2HEPTUU U PAOOTHI

14

S7

JlaGopaTopHnas pabota
"Omnpenenenne pabOThl CUITBI

YIPYTOCTH IIPU NOABEME TPy3a

C WCTIOJIb30BAHUEM
HCIIOABUKXHOT'O U ITOABUXHOT'O
OJIOKOB"

15

58

59

[TorennnaneHasgaHEprUs
Kunernueckas sueprus.

Teopema 0 KHHETHYECKON
SHEPTrUuu

15

15

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0c32

60

3aK0OH U3MEHEHUA U
COXPaHEHUS MEXaHHUECKOI
SHEPTUU

15

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb12fe

61

Pemenue 3agad mo reme
"3aKOHBI N3MEHEHHUS U
COXpaHEHHUsI MEXaHUYECKOMN

16



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

sHepruun"

62

63

64

65

66

67

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"BzaumopaciicTBye TCII.
3aKoHbICOXpaHEeHUA"

KoHnTponbHas pabora 1o teme
"BzaumonencTBue Tell.
3aKoHbICOXpaHEHUS"

KonebarenbHoe IBHKEHHUE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHM: TIEPHO/I, 4acTOTa,
aMIUIUTY1a

MaTtemaTHYEeCKUI U
NPYKUHHBIA MasTHUKH.
JlaGoparopHas paboTa
"UccnenoBaHne 3aBUCUMOCTH
nepuoja konebaHui rpys3a Ha
HUTH OT JJIAHBI HUTH"
JlaGoparopHas paboTa
"UccnenoBaHne 3aBUCUMOCTH
nepuoaa koaebaHui
MPYXKHHHOTO MasTHUKA OT
Macchl rpysa"”

rapMOHI/ILIeCKI/ICKOJ'ICGaHI/ISI

0.5

16

16

16

17

17

17

bubnnoreka IIOK
https://m.edsoo.ru/ffOb1858

68

JlaGopaTtopHnast pabota
"N3mepenune yckopeHus
c¢BoOOIHOTO MMaxeHus"

17

69

3aryxaromye KojaeOaHusl.

18

Bbubnunorexa LIOK
https://m.edsoo.ru/ffOb20f0



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

BrinyxeHusie koneOaHus.
Pe3onanc

70

71

72

[IpeBpamienue 3Hepruu npu
K0JIeOaTeIbHOM JIBUKECHUHU

Ypok-uccienoBanue
"[IpoBepka HE3aBUCUMOCTH
nepuoja kojaebanuit rpysa,
MOABEIICHHOTO K JICHTE, OT
Macchl rpysa"

MexaHudeckue BOJIHEL:
IMPOJOJBbHBIC U ITOIICPCYHLIC

18

18

18

bu6nmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

73

CBoiicTBa MEXAaHUYECKAX
BOJIH. J{71MHA BOJHEI U
CKOPOCTH €€ pacrpoCcTpaHEHUS

19

74

Ypok-uccienoBanue
"HabGmroneuue
uHTephepeHIuy U AudpaKiuu
BOJIH Ha MIOBEPXHOCTH BOJIbI"

19

75

VYpok-koHpepeH s
"MexaHn4ecKkune BOJIHEI B
TBEPJIOM TeEJIE.
CelicMHUYeCKHUEBOTHBI"

19

76

77

3Byk. Pacnipoctpanenue u
OTpa’ke€HHE 3BYyKa
Pemienue 3a1au mo teme
"3ByK”

19

20

78

Ypok-uccienoBanue
"DKCepUMEHTAIbHOE

20



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

OTIpe/IeNICHUE TPAHMI] YACTOTHI
CIIBIIIIMMBIX 3BYKOBBIX
KoJieOanuii"

79

80

81

82

I'poMKOCTB 3ByKa U BBICOTA

TOHA. AKYCTUYECKHIPE30HAHC.

Ypok-uccienoBanue
"HaGmronenue u 00bsICHEHHE
aKyCTHYECKOTo pe3oHaHca"
Wudpas3Byk u yabTpa3ByK.
Koudepenmmst
"Hcnonbs30BaHue ylnbTpa3ByKa
B COBPEMEHHBIX TEXHOJIOTHsX"

SJIGKTpOMaFHI/ITHOC II0JIE 1
OJICKTPOMATrHUTHBIC BOJIHBL

20

20

21

21

bubnnoreka IIOK
https://m.edsoo.ru/ffOb23ca

bubnnoreka IIOK
https://m.edsoo.ru/ffOb2abe

83

84

CBOHCTBadICKTPOMArHUTHBIXB
OJH

Ypok-konpepentus "[lkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanne
AIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM CBSI3H.
Pagnomoxkanus.
Kocmuyeckasicsasp "

21

21

bubnuoreka [IOK
https://m.edsoo.ru/ffOb2fe6

85

Pemenue 3agaq Ha
ONpeeIeHuEe YaCTOThI U
JJIMHBI SHGKTpOMaFHI/ITHOﬁ
BOJIHEI

22

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb25f0

86

DneKTpOMarHuTHas MpUpoia

22

Bbubnunorexa LIOK
https://m.edsoo.ru/ffOb31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b31d0

cBera. CKOpOCTh CBETa

87

88

BomaHOBEIE cBOliCTBA CBETA:
uHTephepeHys 1 AudpaKus
JlyueBast Mmonienb cBeTa 1
reoOMeTpUYEeCcKasl ONTHKA.
HcrouyHukucBeTa

22

22

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b3658

89

[IpssmonunenHoe
pacnpocTpaHeHHe CBeTa.
3armenust Connua u JIyHbl

23

90

91

92

3aKOH OTpa)KEHUs CBETA.
ILnockoe 3epkaio

[TocTpoeHuen3obpaxxeHmi,
c(hOpMUPOBAHHBIX3EPKATIOM

[Ipenomnenue cBera. 3akoH
IPEJIOMJICHUS CBETA.
ITomHOCOTpaXkKEHUECBETA.

23

23

23

bubmuorexa [JOK
https://m.edsoo.ru/ffO0b38c4

bubmmoreka [IOK
https://m.edsoo.ru/ffOb3aea
bu6mmoteka [IOK
https://m.edsoo.ru/ff0b3c5¢

93

JlaGopaTtopHnast pabota
"UccnenoBaHue 3aBUCUMOCTH
yria MmpeloMJICHHs OT yriia
MaJieHUst CBETOBOTO JTy4ya Ha
TPAHUIIE «BO31YX-CTEKIO»"

24

94

VYpoxk-uccnenosanue "AHanu3
1 00BSICHEHHE ONITUYECKOTO
Mupaxa"

24

95

Ypok-koHpepeHIus
"Mcnoap30BaHue IIOJIHOIO
BHYTPEHHETO OTPa)KCHUS:

24



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

CBETOBO/IBI,
ONTHKOBOJIOKOHHAS CBA3L"

bu6nuoreka [JOK
96 Jlunza, xo1 ny4el B TMH3E 24 https://m.edsoo.ru/ffOb3f2c
97 DopMyITaTOHKOMIMH3BI 25
JlaGopaTtopHnast pabota
98 "Onpeneneane HOKYCHOTO o5 bubnmnoreka HOK
pacCTOSIHUA U ONITHYECKOM https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIICH JTUH3BI"
[Toryuenue n3o0paxeHuii ¢
99 MIOMOIIBIO COOMPAFOIICH U 25
paccenBarouiei JINH3
VYpok-koHpepeHuus
"IIpuHuun nencTBus
100 onfnqeL::KHf npudopoB 25 bubmorexa HOK
https://m.edsoo.ru/ffOcOa7e
(MHMKpOCKOI, TEJIECKOTI,
doToamnmapar)"
['ma3 kak onTuveckas cucremMa.
101 bnuzopykocTs u 26 bubmorexa HOK
https://m.edsoo.ru/ff0b4684
JATbHO30PKOCTh
Paznoxxenue 6enoro cBeta B
102 cnektp. OnbiTel HptoTOHA. 26 bu6mmoreka [JOK
CrnoxeHne CeKTpaIbHbIX https://m.edsoo.ru/ffOc0f4c
nBeToB. [lucnepcusiceera
Ypok-npakTUKyM
103 "HaGnronenue u o0bsCHEHHE 26 bubnuotexa [JOK

OIIBITOB TIO PA3JI0KECHUIO
0emnoro cBera B CIEKTP.

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

ITomyuenunebenoronBeTanpuci

0)XKEHUUIIBETOB"
Omnbitel Pesepdopna u bubnmnoreka HOK
104 26
IJIAHETapHAsk MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
ITocrynatel bopa. Moaens
105 atoma bopa. Ucnyckanue u 27
MOTJIOLICHHE CBETa aTOMOM.
106 KBanTs1. JInneiyaThieCIIEKTPBI 27
YpoK-IIpaKTUKyM
"HabmroaeHune CIuIONIHbIX U bubmuorexa [JOK
107 . 27
JIMHENYaThIX CIIEKTPOB https://m.edsoo.ru/ff0c144c
U3JTy4yeHUs U UCIycKaHus"
108 PannoaktuBHOCTH. Allb(a-, 97 bubmuorexa [JOK
Oera- U1 raMMa-u3IydeHHs https://m.edsoo.ru/ff0c1672
CtpoeHue aTOMHOTO si/pa.
109 Hylf(J'IOHHaSI MOJIEINh aTI([)I;/[Horo 28 bubmiorexa LIOK
https://m.edsoo.ru/ff0c18ac
anpa
110 PannoaktuBHBIEIpEBpALLICHNUS. 08 bubnmnorexka HOK
H3otomnbl https://m.edsoo.ru/ffOclal4
111 Ilepnonnonypacnana 28
VYpok-koHpepeHuus
"JleficTBUE paAMOAKTUBHBIX
112 M3ITyYEHUI Ha KUBbIE 08 bubmmoreka [JOK
OpraHU3MBl. https://m.edsoo.ru/ff0c2126
3amuTaoTpaMOaKTHBHOT OM3IT
ydeHus"
113 SAnepHble peakuu. 3aKOHbI 29 bubnunorexa [IOK

COXpPAaHCHUA 3apAa0BOTO U

https://m.edsoo.ru/ff0c1c58



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

MacCCOBOI'O YHUCECII

114

115

9Hepm}1 CBsA3H aTOMHBIX AO€P.

CBs13b Macchl U SHEPTUH
Penrenue 3amad mo reMe
"SAnepHbie peakuu.
OHeprusics3u"

29

29

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcld7a

116

Peakuuu cunTesa u neneHus
snep. ICTOYHUKHY SHEpruu
CoJHIa ¥ 3B€37

29

bubnnoreka IIOK
https://m.edsoo.ru/ff0c1e88

117

Ypok-koHpepenmus " nepras
SHEPreTrUKa. JKOJOTUUYECKUE
po0JIEMBI SIIEPHONH
SHEpreTuku"”

30

118

IToaroroBka Kk KOHTPOJIBHOU
pabore no Teme "Konebanus u
BOJIHEL. CBETOBEIE U
KBAHTOBBIESIBIIEHUS"

30

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c223e

119

120

121

KonTponbHas pabota mo Teme
"KoneOaHus ¥ BOJIHEL
CBeTOBEBIE U
KBAHTOBEICSIBJICHUS"

Pemienne pacyeTHbIX 1O TEME
"MexaHudeckoe ABrKeHue"
Pemienne pacueTHbIX U

Ka4yeCTBEHHEIX 3aJ7a4 10 TEME
"B3aumMonencTBue Tea"

30

30

31

122

Pemienue pacueTHbIX U
KauyeCTBEHHBIX 33/1a4 10 TeEME

31



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

"3aKOHBI COXpaHEHUs YIHEPTUU
Y uMnyibca"

123

124

125

JlaboparopHbie pabOTHI 1O
TeMe "MexaHU4ecKoe
nemxenne"

JlaGopaTopHbie pabOTHI MO
Teme "B3aumoneiictBue Ten"

JlaGopaTopHbie paboThI 1O
teme "IIpocTbie MexaHU3MBI"

31

31

32

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c245a

126

Pemenne pacdyeTHbIX U
KAayeCTBEHHBIX 33/1a4 110 TEME
"TemnoBbIe Mporecch”

32

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2572

127

128

129

Pemienue pacuyeTHbIX U
KA4EeCTBEHHBIX 3a/1a4 110 TEME
"BiaaxsocTh"

Pemienne pacueTHbIxX U
Ka4eCTBEHHEBIX 3a71a4 10 TEME
"KIIJI TermoBeIX aBurarencii”

Pemenne pacdyeTHbIX U

Ka4eCTBEHHBIX 3a7a4 10 TEME
"3aKOHBI TOCTOSHHOTO TOKA"

32

32

33

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c2a22

130

Pemenne pacyeTHbIX U
KayeCTBEHHBIX 33/1a4 10 TEME
"KII/I anextpoycTaHoBOK"

33

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30

131

JlaGopaTopHubie paboTHI 1O
TeMe "3aKOHBI IIOCTOSTHHOTO
TOKa"

33

132

JlaboparopHbie pabOTHI 1O

33

Bbubnunorexa LIOK



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

Teme "CBeTOBBIE SBJICHUS"

https://m.edsoo.ru/ff0c2c52

PaboTa ¢ TekcTaMu Mo TeEME

" bubnnoreka HOK

133 SaKOHE! c"oxp AHEHIA B 1 34 https://m.edSO(I)l.ru/ffOc2d6a
MEXaHUKE

134 Pabora ¢ TekcTamu o Teme 1 34 bubnunoreka LIOK
"Konebanus 1 BOJHBI" https://m.edsoo.ru/ff0c2e82

135 PaGora ¢ Tekctamu 1o Teme 1 34 bu6mmoteka [IOK
"CpeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c3044
PaGora ¢ Tekctamu 1o Teme

136 "KBaHTOBas U sinepHast 1 34
¢uznka"

OBIIEE KOJIMYECTBO YACOB 136 245

[10 ITIPOT'PAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. ®dusuka, 7 kiacc/ [lepeimkun .M., UBanoB A.U., AKiMOHEpHOE OOIIIECTBO
«3narensctBO «lIpocBenienre»
2. ®dusuka, 8 kinacc/ [lepeimkun .M., BanoB A.U., AKimoHepHOE OOIIIECTBO

«M3parenbctBo «IIpocBemienne»

3. ®dwusuka, 9 kmacce/ Ilepeimkun .M., I'ytauk E.M., BanoB A.U., [letpoBa
M.A., AkunonepHoe oomectBo «M3natensctBo «IIpocsemnienunes

4, O®uzuka 7 knacc. COOpHMK BOIMPOCOB M 3aday K y4yeOHuky .M.
[leppiiknna, A.M. MBanoBa. YMK "®usuka. Ilepeimkun-UBanos". OI'OC.
[Tozoiickuii C.B, Mapon E.A.

S. COopuuk BompocoB u 3amau no Dusuke 8 ximacc. K yueOHuky
A.B.Ileppimikuna "®uszuka 8 kimacc". BEPTUKAJIb. ®I'OC. Mapon E.A,
[Tozoickuii C.B.

6. C6opHuk BompocoB u 3amau 1o @Dusuke 8 kmacc. K yueOHUKY
A.B.Ileppimiknna "®uszuka 9 wimacc". BEPTUKAJIb. ®I'OC. Mapou E.A,
[Tozoickuii C.B.

7. CoOopuuk 3amay no ¢uszuke 7-9 kiacc, E.I. MockoBkuna, B.A. Boinkos

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
1. ®uszuka. 7 knacc. bazoBblil ypoBeHb. YueOHuk, [leppiukun 1. M., iBaHoB
A.N., 2023
2. Ouszuka 7-9 xkmaccel. COopauk 3amauy. DI'OC. Ilepeimkun A.B.
5. ®usuka. 8 knacc. bazoBsiil ypoBeHb. YueOHnuk, [lepoiikun M. M., BaHoB A.
., 2023

3. ®uszuka. 9 knacc. ba3oBeiil ypoBenb. YueOHuk, [leppiukun M. M., I'yTHUK
E. M., UsanoB A. 1., [letposa M. A., 2023

4, CamocrosiTenbHbIe M KOHTPOJIbHBIE pa0doThl. Pusnka. 7 kinacc. Mapon A.E.,
Mapon E.A.

5. CamocrosiTenbHbIe M KOHTPOJIbHBIE padoThl. Pusnka. § kinacc. Mapon A.E.,
Mapon E.A.

6. CamocrosTenbHbIe M KOHTPOJIbHBIE padoThl. Pusnka. 9 kinacc. Mapon A.E.,
Mapon E.A.

7. ®dusuka. 7 kinacc. Meroauueckoe nocodbue. dunonoruy H.B.

8. ®dusuka. 8 kiacc. Meroauueckoe nocodue. Gunonosny H.B.

9. dusuka. 9 kiacc. Meroanueckoe nocooue. Punonosuu H.B.

10. PabGouast Terpaar 1Mo (GOPMUPOBAHUIO €CTECTBEHHOHAYYHOU TI'PaMOTHOCTH.
®duzuka 7. [eppimkun A.B. ®I'OC. M.: Dk3ameH (k HoBomy DITY)
11. PaGouast TeTpaap mMo (GOPMUPOBAHUIO €CTECTBEHHOHAYYHOH TI'PaMOTHOCTH.
®dusuka 8. [eppimkun A.B. ®I'OC. M.: Dx3amen (k HoBomy DITY)
12. PaGouas TeTpans mo (GOpMHUPOBAHUIO €CTECTBEHHOHAYYHOW T'PaMOTHOCTH.
®wuzuka 9. [eppimkua A.B. ®I'OC. M.: Dx3amen (k HoBomy DITY)



13. CoOopauk 3amau no ¢usuke 7-9 kmacc, E.I. MockoBkuna, B.A. Bomkos

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

. bubmoreka - Bce mo mnpeamery "®usumka". - Pexum pgocryma:
https://proshkolu.ru/

. BuneoonsiThl Ha ypokax. - Pexxum moctyna: https://class-fizika.narod.ru/

. Enunas xomnekuus 1UpOBBIX 00pa3oBaTENbHBIX PECYypcoB. - Pexum
nocryma: https://class-fizika.narod.ru/

. [udpossie oOpa3oBaTenbHbIe pecypchl. - Pexxum noctymna: openclass.ru

. OnexTpoHHble  y4eOHukn 1o  ¢usuke. -  Pexxum  mocryna:

http://www.fizika.ru/



https://proshkolu.ru/
https://class-fizika.narod.ru/
https://class-fizika.narod.ru/
http://www.fizika.ru/




