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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE TMOJOXEHUA M TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrPaMMBbI YIUIyOJIEHHOTO YPOBHS, MPEACTABICHHBIX
B ®I'OC OO0, a Takxe ¢ yuéToM (enepanbHON padoyell MporpaMmmMbl BOCIIUTAHUS
u Konuenuuu npenoiaBanus yueoHoro npeamera «Ouzukay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpEeMsIMXca K Oojee TIyOOKOMY
OCBOEGHUIO (PM3MUECKUX 3HAHUM, a Tak)Ke Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOyuwaronmuxcsa. B mporpammMe 1o  (U3MKE  YUHTHIBAIOTCSA
BO3MOXKHOCTH YyueOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHbIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeielieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUA IPEIMETHOTO COACpPKAaHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
NOMOIIM YYUTEIIO B CO3/IaHNU pabouell MporpaMmsbl 0 y4eOHOMY IPEIMETY.

®dusuka SBISETCS CUCTEMOOOPA3YIOUM MPEAMETOM JUISl €CTECTBEHHO-
HAYYHBIX JUCLMUILINH, TOCKOJIbKY (PU3HUECKHe 3aKOHBI JIEKaT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4YaeMbIX XUMHUEH, Ouosioruen, actpoHomMued u ¢GU3NYECKON
reorpagueii. ®dus3nka BHOCUT BKJIaJ B (OPMUPOBAHHME €CTECTBEHHO-HAYy4YHOMU
KapTUHBI MHUpa U TPEAOCTaBIsIeT HauOoJiee HATJISIHbIE MPUMEPHl MPUMEHEHUS
HAy4YHOTO0 METOJIa MMO3HAHUS, TO €CTh CII0CO0a MOMYyUEHHUs! JOCTOBEPHBIX 3HAHUH O
MHUpE.

Opna W3 IMaBHBIX 3a7a4 (PU3MYECKOTO O0pa3oBaHUs B CHCTEME OOILETro
oOpa3oBaHus 3aKiroyaeTcsl B (POPMUPOBAHMM Y YUAIIUXCS €CTECTBEHHO-HAYUHOU
I'PaMOTHOCTH M HHTEpECA K HayKe.

Wzydyenue ¢u3ukun Ha YriayOJIEHHOM YpOBHE MpeIIojiaraeT YBEPEHHOE
BJIAJCHUE CIEAYIOUIMMU KOMIETEHIUSAMHU, XapaKTepU3YIOIIUMH €CTECTBEHHO-
HAy4YHYIO TPAMOTHOCTb:

HAY4YHO OOBACHATD SIBJICHUS;

OLIEHMWBATh U TIOHUMATh OCOOCHHOCTH HAay4HbIX UCCIIEIOBAHMUIA;

UHTEPIIPETUPOBATh JaHHbIE M MCIIOJIb30BATh HAay4HBIE J0Ka3aTelbCTBA AJIS
MOJIyYEHUS BBIBOJIOB.

[lenn wusyueHuss (PU3MKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSA
omnpenenensl B Konuenmum npenopaBanust yueOHoro mnpeamera «®Pusuka» B



oOpazoBaTenpHBIX opraHuzauusx Poccuiickoit @enepanmu, peanu3yrOIIUX
OCHOBHBIE  00111€00pa30oBaTeIbHbIE MPOTPAMMBbl, YTBEPKACHHONH pelICHUEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadpst 2019 r. Ne [1K-4BH).

[enu uzydenust Gu3UKU Ha yriIyOJIEHHOM YPOBHE:

pa3BUTHE HWHTEpPECAa W CTPEMJICHUS Y4Yalluxcsl K Hay4YHOMY H3yYEHHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (OPMUPOBAHUE
UCCJIEI0BATENHLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTPOCHHSI MaTepUH U (HyHIaAMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHHE YMEHHUUW NPUMEHATH (U3HUECKUE 3HAHUSA U HAyYHbBIC
JI0Ka3aTeNbCTBA UL OOBSACHEHUS OKPY KAIOIINUX SIBJICHUI;

(dopMupOBaHHME TMPEACTABICHUN O poiu (U3MKKM B pa3BUTUU JPYIHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyamyumiei
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
JanbHeleMy 0Oy4eHHIO B 3TOM HallpaBJICHUU;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4eHUIO (U3UKH Ha
yIIyOJIGHHOM YPOBHE B pPaMKax COOTBETCTBYIOUIMX Hpoduiield oOydeHHsl Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHUsI.

JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

NOJIy4YeHUE 3HAHUM O JUCKPETHOM CTPOEHHH BEUIECTBA, MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SBJICHUSIX;

MpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOUIIX
CO3JaHUsl W UCIIOJIb30BaHUS (PU3MYECKUX MOJeNed, BKIIOYas TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIE 33/]a4H;

pa3BUTHE HCCIIEOBATENbCKUX YMEHMI: HAOJIIOJaTh SIBICHUS U H3MEPATH
¢uznyecKkue BEJIUYUHBI, BBIABUTATh TMIIOTE3bI U MpejiaraTh 3KCIepUMEHTAIbHbIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTH OMBITHI, SKCIEPUMEHTAIbHbIC
UCCJIEI0BAHMUSI, AHAJTM3UPOBATH MOJIyYEHHBIEC JAHHBIE U JIeJaTh BBIBOJIbI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HUUECKOro COAep KaHMUs,
BKJItOYasi THPOPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUAX (DU3UKHU, HHTEPIIpETalud U
KpUTHYECKasl OLleHKa NHPOpMaIny;



3HAKOMCTBO CO cdepamu MPoPECCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
buznyecKoil HayKu.

Ha wusyuyenue ¢usuku (yriayOn€HHBIH ypOBEHb) Ha YpPOBHE OCHOBHOI'O
obmiero obpaszoanus orBoauTcs 306 udacoB: B 7 kinacce — 102 gaca (3 4daca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 102 gacoB (3
yaca B HEJIEIII0).

COAEPKAHUE OBYUYEHUA
7 KUIIACC

Pazgen 1. ®us3uka u e€ posib B MO3HAHUM OKPY:KAKOIIEr0 MUPA.

dusnka — Hayka O npupoje. SBiIeHUS TPUPOJBI (PJIEMEHTHI COJIEpPKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHHYECKHUE,
TEIUIOBBIE, DIIEKTPUUYECKUE, MATHUTHBIE, CBETOBbBIC, 3BYKOBHIC.

®uznueckre BenWyuHbl. PasmepHocTb. Enunuibl ¢GuU3HUECKUX BEIWYHUH.
N3mepenne Quanueckux BeauduH. OTanoHbl. PDusmueckue npubopsl. [lena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
nabopaTtopHbIM 00OpyAoBaHHMeM. MexayHapoaHas cucteMa eauHull. I[lepeBon
BHECUCTEMHBIX eAMHUIl B enuHUIBI CH.

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKH HW3Y4aloT IPUPOIY.
EcTecTBeHHO-HAYUHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIMOTE3, OOBSICHEHNE
HaOroaeMoro sisjieHus. Onucanue PU3NUECKUX SBJICHHUM C TOMOIIBbIO MOJIENEH.

Hemoncmpauuu.

MexaHuueckue, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUSI.

dusnyeckue TPUOOPHI U Tpoleaypa MPSIMBIX HU3MEPEHHI aHAJIOTOBBIM U
M (POBBIM NPUOOPOM.

Jlabopamopnvie pabomel u onvimel.

Omnpenenenune 1eHbl IeTICHUS MIKaIbl U3MEPUTEILHOTO TTPUdOpa.

N3mepenue pacCTosIHUN.

N3mepenue momaan u oobéMa. MeTo 1 majeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepoB MaibIxX Teld. MeTo psIoB.

[IpoBeneHue wuCCIEIOBaHUS IO TMPOBEPKE TUMOTE3bl: JAIBHOCTH TOJIETA
[IapuKa, MyneHHOro rOPU30HTAIBLHO, TEM 0O0JIbIIe, YeM 0OJIbIIIE BHICOTA ITyCKa.



Pasnen 2. [lepBoHaya/ibHbIe CBeICHUS 0 CTPOCHUM BelllecTBa.

CrtpoeHue BeniecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U Macchl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenne uactul BemlecTBa. CBS3b CKOPOCTH JBWKEHHUSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBwxenue. Juddysus. BzaumonaeiicTBue yacTuil
BEIIECTBA: MTPUTSHKEHNE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJEKYJISPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

HaGmnronenrie OpoyHOBCKOTO IBUKEHUS.

Hab6monenne nuddysun.

HabGmronenue sBieHnii, OOBACHAIOMIMXCS TPUTSHKCHUEM WU OTTAJIKWBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

OrneHka quaMeTpa aroMa METOJIOM PSAOB (C UCIoNIb30BaHueM (oTorpaduii).

OnbITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuskeHUe U B3aUMOAEMCTBHE TeJl.

Mexannueckoe newxkeHue. Ilyte u  nepememenue. PaBHOMepHOe w
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nerokeHus: ten. CkopocTb. CpenHsis CKOPOCTh MPU HEPABHOMEPHOM JIBUYKEHHUH.
Pacuér myTu v BpeMEeHU JBUKEHHUS.

['paduku 3aBuCMMOCTEM BETWYWH, OMUCHIBAIOIIMX JABWXkeHue. OOmue
NMOHATUSIT 00 OTHOCUTENBHOCTH JBUXeHUs. CloXeHue CKOpOCTed i Tell,
JBHOKYILUXCS MMapajIesbHO.

SBnenne uHEepUUHU. 3aKOH HMHEPLUUHU. B3aummopaeilcTBHE TeNl Kak NpUYHHA
M3MEHEHUSI CKOPOCTM JABWXKEHHSA Tell. Macca Kak Mepa HHEPTHOCTH Tela B
MOCTyNaTeabHOM JBMKEHHH. [lnotHOCTh BemiecTBa. CBSI3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJl B eAuHule o00bEéma BemecTtBa. CMecH M CIUIABBL
[ToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuila Kak XapakTepucTuka B3aumozeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUSA U CUJIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHwusl.
TpeHne CKONbXKEHUST U TPEHUE IIOKOs, BS3KOE TpPEHHE. TpeHue B NPUPOJAE U
TEXHUKE.

Jemoncmpayuu.



HaOmnroienre MexaHu4ecKoro IBUKEHUS Tea.

N3mepeHne cKopoCTH NPSAMOIUHENHOTO ABHKEHHUS.

HabGnronenue siBeHUS] HUHEPLIMH.

Habnronenue n3MeHeHust CKOpOCTH MPU B3aUMOICHCTBUU TEll.

CpaBHEHHE Macc MO B3aUMOJIEVCTBUIO TEL.

CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHOW IPSIMOIA.

Jlabopamopnwie pabomul u onvimol.

OnpeneneHne CKOPOCTH PABHOMEPHOIO JBIKEHHUS (IIapUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS U TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyckKa WM IIapukKa IIo
HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue IWIOTHOCTH TBEPIOTO TeNA.

OnbITEl, JE€MOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsDKeHUs (aedopmMaiun)
MPY>KUHBI OT MPUII0KEHHON CHUIIBI.

OnpITHl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXKEHUS OT
CWJIbI IaBJICHUS U XapaKTepa COMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3znea 4. /laBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

Hasnenue. Cuna nasnenus. CiocoObl yMEHBIICHUS U YBEIUUEHUS JaBICHUS.
JlaBnenue rasza. 3aBUCHMOCTb JaBJIEHHUA Ta3a OT oOObEMA U TeMIEpaTyphl.
[lepenaua naBneHus TBEPABIMHU TEJIAMU, KUAKOCTSIMHU M razamu. 3akoH [lackais.
[THeBMaTHUECKUE MAIIUHBI.

3aBUCUMOCTh  JABJIEHHMS  KUJAKOCTH  OT  [JIyOMHBI  IOTPY>KEHUS.
['unpocrarnueckuit  mapagokc. CooOmaromuecss cocyasl. [ 'uapaBandeckue
MexaHu3Mbl. Vcnosib30BaHNE BBICOKMX JABJIEHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpolCTBO BOJIONIPOBO/IA.

Atmocdepa 3emnn u atmocdepHoe naBiaeHue. lIpuumHbI CyliecTBOBaHUS
BO3yIIHONW 000sioukn 3emiu. OmnbiT Toppuyernnmu. M3mepenue atMochepHOTro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EpPHOTro JAaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpubopsI 17151 U13MepeHust aTMOC(EPHOTO TABJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3aKkoH Apxumesa. Y clioBUE€ BOBHUKHOBEHUS BhITAJIKMBAIOIIEH
(apxumenoBoif) cuibl, moarekanue. [lnaBanue ten. BozayxomnaBanue.

Hemoncmpauuu.

3aBUCUMOCTbD JABJICHUS ra3a OT TEMIIEPATyphI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaromuecs: CoCyabl.

['mapaBauyueckuit mpecc.

[IposiBnenune neicTBrsi aTMOC(EPHOTO JABICHUS.
Cudon.



3aBUCHMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHIKOCTh
YacTH TeJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcnoBue naBaHus TEN: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOILEHHUS TUIOTHOCTEU TeJIa U JKUJKOCTH.

Jlabopamopnvie pabomul u onvimol.

HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOrpYyX EHHOU B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BITAIKUBAOLIEH CUIIbL, IEUCTBYIOLIECH Ha TEJIO, MTOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEMCTBYIOIIEH HA TEJIO B
KHUJIKOCTH, OT MACCHI TeJa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOU B KUIAKOCTh YaCTU
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

KonctpyupoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOAKHU U ONPEACICHUE
€€ rpy30n0AbEMHOCTH.

Pa3zgea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckasi paboTa JJIsl CUJI, HAMPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MonHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue peruara. IIpasuiio
MomeHTOB. [IpuMeHeHune mpaBuia paBHOBECHs phluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexanuueckas dsHeprusi. KuHeTMueckas ¢ TOTEHIMAJIbHAS SHEPrUsl.
[IpeBpailieHre OHOTO BHIa MEXAHUYECKOW SHEPTUH B IPYTrOid. 3aKOH COXPAHEHUS
Y MIPEBPALCHUS DHEPTUU B MEXAHHKE.

Jemoncmpayuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue yCcinoBUul paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3ydenne npaBuia peluara AJisi MOJIBMYKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETTOJBUKHOTO OJIOKA.

Omnpenenenne pabOThl CUIIBI YIPYTOCTH MPU MOIBEME TPY30B MPHU MTOMOIIU
MOJIBMXKHOTO OJIOKa.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.



8 KUIACC

Pa3ngea 6. Tens1ioBLIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BelecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAIOLINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPHH.

Mopnenu TBEPAOro, JKHUJIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJIOTUIA. TEeXHOJOTMK TOJIy4eHUs HCKYCCTBEHHBIX anMa3oB. OObsicHeHUe
CBOWCTB Ta30B, )KUJIKOCTEW U TBEPJBIX TEJ HA OCHOBE IMOJOXKEHUN MOJEKYJISAPHO-
KMHETUYECKOW Teopuu. [[0OBEpXHOCTHOE HATSKEHUE, CMAauMBAHUE, KAIIWIUIAPHBIC
ABJEHUA. TEIUIOBOE pacCUIMpPEHUE U C)KATHE. 3aBUCUMOCTb [IaBJICHUSI raza oOT
o0BEMa, TeMIEpaTyphl.

Temneparypa. CBsA3bp TeMmepaTypbl CO CpPEIHENM KHHETUYECKOM HSHEpPrueu
TEIUIOBOTO JIBUKEHHUS YacTHll. TeMIrepaTypHbI€ IIKAJIbI.

Buytpennsis sHepruga. CnocoObl HW3MEHEHUSI BHYTPEHHEH SHEpruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buzer TEIUIONEpEeAauu:
TEIUIONPOBOAHOCTh, KOHBEKIMs, U3IydeHrue. Buapl Temionepenaun B Opupose u
TexHuke. HeoOpaTuMOCTh TEIMIOBBIX MPOIECCOB.

KonnuecTtBo TemnoThl. YjenbHas TEIUIOEMKOCTh BelecTBa. TermiooOMeH u
TeIJI0Boe paBHOBecue. 3akoH HrioToHa-PruxmaHna. YpaBHeHHE TEIIOBOTO OasiaHca.

[l;maBieHne U OTBEpACBAaHUE KPUCTAUIMYECKUX BELIECTB. Y I€JIbHAS TEIUIOTA
maBieHus. [lapooOpazoBanue u koHjeHcamnus. Mcnapenue. Kunenue. Y aenpHas
TEIJIOTa  MapooOpa3oBaHus.  3aBUCUMOCTh  TeMIIEpaTypbl  KUMEHUS  OT
atMocepHoro napiieHus. HachlllleHHBI W HEHACHIIEHHbIA Tap. BraxHOCTh
BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0TAa CTOPaHUsL.

[TpuHiunel pabotsl TemnoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TeroBple ABUTATEId M 3alMTA OKPYXKAIOWIEH cpeapl. TemnnoBble TMOTEpU B
TEIUTOCETSX.

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

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

Hab6mronenue nuddysuu.

HaGmronenne sBICHWI TOBEPXHOCTHOTO HATSDKCHMS, CMaduWBaHUS W
KAWJUISIPHBIX SIBIICHUM.

Habnrogenue TemioBoro paciiupeHus Tem.

M3MeHeHne naBieHUs raza NpU H3MEHEHUHM O00bEMa W HarpeBaHUM WIH
OXJIAXKICHUU.



[IpaBuiia u3MepeHus TEMIIEPATYPHhI.

Buae! Tenmonepenayu.

OxnaxkeHue Ipyu COBEPIICHUN PadbOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.

Habnronenue kumneHusl.

Hablnronenre nocTostHCTBA TeMIepaTyphl IPU TUIaBJICHUU.

Moenu TEeIUIOBBIX JABUTAaTEIICH.

Jlabopamopnvie pabomul u onvimel.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenne TteMmrepatypbl IpU MOMOIIM KUIKOCTHOTO TEpPMOMETpa H
JlaTYuKa TEMIIEPATYPBHI.

OnpIThl MO HAOJIOIEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, >KUIKOCTEH H
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE IIIPULA.

HccnenoBanre 3aBUCUMOCTH JaBJCHUSA BO3JyXa OT €ro o0béMa H
TEeMIEPaTypPHbI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTU B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEeHEHUs BHYTPEHHEH DSHEpruM Tejla B  pe3yJbTare
TEeIIoNnepeayr U padoThl BHEITHUX CHJL.

HccnenoBanre sBICHUS TEIJIOOOMEHA TMPU CMENIMBAHUU XOJIOAHOW H
ropst4er BOJIBL.

OmnpeienieHue KOJWYECTBa TEIJIOTHI, MOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HetoToHa-Puxmana).

Onpenenenue yaelbHON TEIIIOEMKOCTH BEILIECTBA.

HccenenoBanne nporecca UCIIapeHNs.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUUYecKuX 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKkoH KynoHa.

Onekrpuyeckoe mnoJie. Hanpsoxk€HHOCTH 3ieKTpudeckoro noisis. IlpuHnmn
CYHEPHO3ULIUN IIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue artoma. IIpoBOAHMKH, IUAIEKTPUKA M TOJYINPOBOJAHUKH. 3aKOH
COXPaHEHHUS JIEKTPUUECKOTO 3apsia.



DNEKTPUYECKU TOK. YCJIOBUSI CYILIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
N CcTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUSA HSIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIaX, KUJKOCTIX U razax.

DnekTpuyeckas nenb. Cuia Toka. DNEKTPUYECKOE HaIPsKEHHE. AMIEPMETP
Y BOJIBTMETP B LIEMU NOCTOSTHHOTO ToKa. CONMPOTUBIIEHUE MMPOBOJHUKA. Y IEJIBHOE
CONMpPOTHUBJIEHUE BellecTBa. 3akoH Oma g ydactka uend. IlocimenoBaTtenbHoe u
napajuielIbHOE CoeIMHEeHHE TPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKa. 3aKOH
Oma mna nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3IEKTPUUYECKUX
nerneii. Heauaennsie 3j1eMEHTHI.

PaGota ¥ MOIIHOCTH BJEKTpPUYECKOrO ToKa. 3akoH Jlxoyns-JleHna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYCHUE JIJIS )KU3HU Ha 3eMIle.
OnbiT Opcrena. MarHutHoe moJie JJIEKTpUYecKoro Toka. OnbelT  Amrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
MpOBOJHUK ¢ TOKOM. Cuna Awmrmepa uW  oOmpeleineHue €€ HampaBJICHUs.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VCHoJIb30BaHHWE 3IEKTPOABUTATENECH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneiter @apanesd. fABnenue snekTrpoMarHuTHOM MHAYKInH. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl ITOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300OHOBIIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJIOTHUYECKHE
POOIEMBbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U SJICKTPOMOOHIIH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.

DNeKTpocTaTH4eCcKast HHAYKIHS.

3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsJI0B.

MoaenupoBaHue CHIOBBIX JIMHHM JJIEKTPUYECKOTO TMOJISI C TOMOIIBIO
OYMaKHBIX CYJITAHOB.

[TpOoBOJHUKH U TUSJICKTPUKHU.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIAEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3mepeHune CHItbl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTpUYECKOTO HANPSAKEHUS BOJIbTMETPOM.

PeocraTt 1 Marazud COPOTUBIICHUM.



B3aumopencTBre NOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/ICACHUS MOJIOCOB MAarHUTA.

MopenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OnbIT IpcTena.

MarHuTtHOE 1oj€e TOKa. DJIEKTPOMArHHmT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

OnbiThl Dapajes.

DIIEKTPOTreHEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimel.

OneiTel TI0 HAOMIONEHUIO DJICKTPU3AIMU TEJI TPH COMPUKOCHOBCHHH W
WHIYKIUEN.

HccnenoBanne NEUCTBUS —DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JBJIEKTPUKHU.

COopka 1 UCTIBITAHUE DJICKTPUUYECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOp, OT
HaIpsHLKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTb SJIEKTPUUYECKOTO COMPOTHUBIICHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOMAU MTONEPEYHOT0 CEYEHUS U MaTepHaa.

OrnpeneneHue yaeIbHOTO COMPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBwiia CJIOXKEHHUS HANPSOKEHUM TIPU  MOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia Mg CUJIbl TOKAa NPU MAapajuieIbHOM COEOUHECHHUU
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI HICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKOoHA OMa J1s TOJTHOM 1enu.

N3yyenue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEJIMHEUHBIX DJIEMEHTOB (JIAMIIbI
HaKaJIMBaHUS WIH MOJYyTPOBOJIHUKOBOIO JIUOJA).

Omnpenenenue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

OrnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOpE.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3ieiICHUHN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OMNBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUS1) CEp/IEYHUKA B KaTYIIIKE.



N3ydyeHne 1ercTBUS MArHUTHOTO TOJISI HA MMPOBOJIHUK C TOKOM.

KoncTtpynpoBanue u u3ydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KIIJ amekTpoaBUTraTeIbHONM YCTAHOBKH.

OmnpITEl  TIO  MCCIEOOBAHHUIO  SIBJICHUA DJJIEKTPOMArHUTHOW  HWHAYKIWH:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUEHUS M HAIIPABJICHUS! MHAYKIIMOHHOTO TOKA.

9 KITACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe paBmxkeHue. MarepuanpHas Touka. CHocoOBI OIMHMCAHWS
MEXaHUYECKOTO JABWXKCHUS: TaOJIMYHBIN, rpaduueckuit, aHanutudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JABUKEHUS.

BekTopHble BEIMYMHBI, ONEPAIIMU C BEKTOPAMH, MPOEKIIUU BEKTOpa. Pannyc-
BEKTOP MATEpUAIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpPSAMOJMHEWHOE JBWXKeHUe. HepaBHOMEpHOE TMPSAMOJIMHEWHOE JIBHKEHUE.
CpenHsast 1 MTHOBEHHAsI CKOPOCTh TeJIa PU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE MNPSIMOJMHEMHOE JBUKEHUE. Y CKOPEHHUE
cBoOoaHOrO nmagenus. OneITel [ anuies.

['paduyeckas uHTEeprpeTalusi YCKOPEHUsI, CKOPOCTH, MPONIAEHHOTO MYyTU U
IEpEMELECHHUS IS IPSIMOJIMHEUHOTO JBUKECHUS.

JIBr>KeHue Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY.

JIBrKeHHe 10 OKPYKHOCTHU. JIMHENHAas CKOPOCTh, YIII0Basi CKOPOCTh, IIEPUOJL
M 4acToTa O0OpalieHus Mpyu paBHOMEPHOM JBHKEHHUU M0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKECHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOIEMCTBYIOIIIAS CUJIA.

ITepBeiit 3ak0H HproTona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpyHIMT Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TpEHUs OKOs1, Apyrue Bubl TpeHus. KoapduuneHt tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MOJI IECTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu um noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
ammaparbl, CyJla Ha MOABOAHBIX KpPBUIbAX, AHTUKPBUJIO HA CKOPOCTHBIX
aBTOMOOWISX. J[BMyKeHHE Moe3/1a Ha MarHUTHOM MOTyIIKeE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BH>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B TOM uwWcie TmaHeT BOkpyr Comuua). Ilepsas
KOCMHUYECKasi CKOpOoCcTb. HeBeCOMOCTD 1 meperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.



NUmnynee Ttena. M3menenue wummnynbca. HMnoynsc cuibl. Ynopyroe u
HEYIPyroe B3aUMOJICHCTBUE. 3aKOHbI HM3MEHEHHUS U COXPAHCHHS MMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu U paboThl. [loTeHIInanbHas SHEPTusl Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxxaTon npyxuHsl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH HM3MEHEHHS U COXPAHCHUS
MEXaHUYECKOM YHEPTUH.

Hemoncmpauuu.

HabGmrogenne MexaHMYecKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HBIX Tel
OTCYETA.

CpaBHeHUE MyTeM W TPaeKTOPUU JIBMOKEHUS OJIHOTO M TOTO € Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENTHOTO JBUKECHMUS.

HccnenoBanne mpu3HAKOB PABHOYCKOPEHHOTO JBU>KEHUS.

HaOnronenue ABUKEHUsI TeJia M0 OKPYKHOCTH.

HalnroieHre MeXaHUYeCKUX SBJICHUM, MPOUCXOMSIINX B CUCTEME OTCUéTa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (QU3UKU.

HaOmronenue paBHOBecHs TeJl, CBOOOTHOTO MajcHUs, KOJeOaHUsI MasiTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MACChl U JEUCTBYIOIIEH HA HETO CUJIBL.

HabGmronenue paBeHCcTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3MeHeHne Beca Tela Mpu YCKOPEHHOM JBUKEHUH.

[lepenaya uMIryabca mpu B3auMOJEHCTBUM TEL.

[IpeobpazoBanusi IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITyJIbca MpU a0COJIFOTHO HEYIIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHre UMITYJIbCA MPU YIIPYTOM B3aUMO/JICHCTBUMU.

Halnronenne peakTUBHOTO JBUKECHUSI.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMaJICHUH.

CoxpaHeHue dHEepPruu Mpu ABMKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopnvie pabomel u onvimel.

KoHcTpynpoBaHue TpakTa sl pa3roHa W JalbHEWIIEro paBHOMEPHOIO
JIBIDKCHUS IIApUKA WIIN TEJICKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS Opycka WM JIBHKEHUS
IapyKa 1Mo HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue YCKOpPEHUs Teida MpH PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOM TUIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIIN MPU PAaBHOYCKOPEHHOM JBWIKEHUHN 0€3 HadaIbHOU
CKOPOCTHU ITyTH OTHOCSITCS KaK PsiJl HEYETHBIX YHCEIl, TO BpEMEHa OJIMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHMSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Onpenenenue kodhGUIeHTa TPEHUS CKOIBKEHUS.

Omnpenenenue KECTKOCTU TPYKUHBI.

HccnenoBanre 3aBUCUMOCTU CUJTBI YIIPYTOCTH, BO3HUKAIOUIEH B MPYKUHE, OT
cTerneHu aepopMaIiiy Mpy>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTATBHON OBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YNPYTOCTH TMPU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

Pa3nen 9. Mexann4yeckue KoJie0aHusl M BOJIHbI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: TIepUo,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojaebaHus. 3aTyXawlue KoJieOaHus.
Boinysxnennbie konebanus. Pesonanc.

MaremaTnyeckuii U TPYKUHHBIM MasTHUKHU. [IpeBpaimienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHbIE W momnepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpQepeHus u qudpakuus. JJmHa BOJTHBI U CKOPOCTh €€
pacrpocTpaHeHusa. MexaHn4ecKre BOJHBI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnpoctpanenue u oTpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. WMudpasByk u ynbTpasByk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Hemoncmpauuu.

HaOnronenne koseO0aHMii Tel mOJa JNEUCTBHEM CHIBI TSOKECTU Y CHJIBI
YIPYTOCTH.

Hab6nrogenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenre BeIHYXICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenne untepdepeHiiuu u 1uppakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopnsie pabomel u onvimel.

Omnpenenenre 4acTOThI U MEPUO/Ia KOJICOaHU MAaTEMAaTHIECKOTO MasTHUKA.

OmnpeneneHne 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.



HccnenoBanre 3aBUCHMOCTH TIepuoja KojaeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH NIEPUOJA KOJIEOAHUH MPY>KMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH mMepuoia KoieOaHuil rpysa, MOJBEIIEHHOTO K
JIEHTE, OT MAcChl rpy3a.

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaIeHHUS.

Pazgea 10. DneKTpOMAarHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBoMcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »J€KTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBS3b.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
cBeTa: MHTEephEepeHIUS U TUPPAKIUSL.

Jlemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurtepdepenius u nudpaxius cBera.

Jlabopamopnwie pabomul u onvimol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
TenedoHa.

[IpoBeneHue OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIH CBETA.

Pa3gen 11. CBeToBbI€ AIBJICHHUS.

JlyueBass MoJzenb CBeTa W TeOMETpuYecKkas onTuka. VCTOYHHMKHM CBerta.
[IpsmonuHeliHOe pacnpocTpaHeHue cBeta. 3atMeHus ConHna u JIyHBL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[loctpoeHue
M300pakeHnit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeTa. 3aKOH MpesioMmiieHus cBeta. [lomHoe oTpaxeHue cBeTa.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonx nyuerr B JumH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHud, CHOOPMUPOBAHHBIX TOHKOW JMH30M. OnTHYeckas cHcTeMa
doToanmapara, MHUKpPOCKONAa M Tejeckona. [7ma3, Kak oONTHYEecKas CcucTeMma.
bru3opykocTs U 1aIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HbetoTona. CrokeHwue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

IIpssmonuHeHOE pacpOCTPaHEHUE CBETA.



OTtpakeHue cBeTa.

[Tomyyenue n300paxxeHui B IIIOCKOM 3€pKaJe.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBOA.

Xoj ayuel B coOMparoleu JIMH3e.

XO0J Ty4Yer B pacCEenBAIOIIEH JIMH3E.

[Tomyuenue n300paxeHuii C HOMOUIBIO JIUH3.

[Ipuniun aeiictBus ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.

Monens riasa.

Paznoxenue 6emoro cBera B CIIEKTP.

[Tomyyenue O0emoro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

HccenenoBanre 3aBUCUMOCTH yTila OTPAKEHMsI CBETOBOIO Jiyda OT yria
NaJCHUs.

N3yueHnue CBONCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccenenoBanne 3aBUCHMOCTH yTJIa MPEJIOMIIEHNS OT yTJIa MAaJeHUS CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tosryuenue n300pakeHUi C MOMOILBIO COOMPAIOLIEH JTMH3BI.

Omnpenenenre (POKyCHOro pacCTOSIHUS M ONTHYECKOW CHJIbI cOOMparoleit
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITel 1O BOCHPUATHIO LIBETa MPEIMETOB NPU HUX HAOIIOJCHUHM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHne u noromenne cBeta aroMoM. KBaHThl. JIMHeyaTble CIEKTPHI.

PagnoaktuBHocTs. Anbda-, 6eta- u raMma-uznyuyeHusi. CTpoeHHue aTOMHOTO
anpa. HyxioHHas wmoxaens aromHoro sapa. HW3orombel. PaamoakTuBHBIE
npespanieHus. [lepuon monypacnana aromHbix saep. JeicTBue paauoakTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIHOAKTUBHOTO U3ITyYECHUSI.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W 3HEpruu. Peakuuu cHHTE3a U
nenenus suaep. Mcrounukum sHeprum ConHua u 3BE34. SnepHas 3HepreTuka.
DKOJIOTMYeCKUe NpoOJIeMbl SAEPHONU SHEPTETUKH.

Hemoncmpayuu.

CreKTpbl U3ITy4YEHHSI U TTOTJIOLICHUS.

CrHeKTpbl pa3IM4YHbIX Fa30B.

CnekTp Boaopo/a.

HabGntonenue TpekoB B kamepe Buinbcona.



Pabota cuéTunka HOHU3UPYIOMIMX U3TYyUCHH.

Peructpanus n3nydeHus NpupoOIHbIX MUHEPAJIOB U MIPOIYKTOB.

Jlabopamopnvie pabomul u onvimol.

HabrofeHue CruionHbIX ¥ JIMHEWYaThIX CIEKTPOB U3ITyUEHUS.

HccnenoBanue TPEKOB: U3MEPEHUE DHEPIHH YACTUIIBI 1T0 TOPMO3HOMY IYTH
(o dhoTtorpadusam).

W3mepenne paanoakTUBHOTO (oOHA.

IToBTOPHUTEIHLHO-00001IAO U MOAYJIb.

[ToBTOpUTENHEHO-00001AIOMIMKA MOAYJTH TIPEIHA3HAYEH JJIsi CUCTEMaTU3allu
U 0000mIeHHS  TPEIMETHOrO  COACpKaHWA U OMbITa  JICSITEIbHOCTH,
npUOOPETEHHOTO MPU M3YYEHHHM BCEro Kypca (pU3uKu yriayOnEHHOTO ypOBHS, a
TaK>Ke JJIs1 HOJTOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO (PU3HUKE.

B nmponecce wu3ydeHHs JaHHOTO MOIYJSL PEATU3YIOTCS M IOJYyYaroT
JanbHEeWIee pa3BUTHE YydeOHble JEHCTBHUS, OOECHEUMBAIOIIUME JOCTHKEHHE
NPEIMETHBIX W METAlpEeJAMETHBIX PE3yJNbTaTOB OOy4YeHHs, (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH: OOBSICHEHNE U ONKMCAHUE SIBJICHUI HA OCHOBE
NpUMEHEHUs1 (QU3NYECKUX 3HAHWM, HUCCIEA0BATEbCKUE NEUCTBHS (BBIIBUKEHUE
TUIIOTE3, MOCTAHOBKA LIEJIM U IUJIAHUPOBAHUE HCCIICIOBAHMS, aHAIN3 JAHHBIX U
IIOJIyYEHHUE BBIBOJIOB).

[IpeanoututenbHOM (OPMOI  OCBOEHHS MOAYJIA ABISIETCS MPAKTHUKYM,
porpaMma KOTOPOT0 BKJTFOUYAET:

pelIeHuE 3aJa4, OTHOCSIIMXCS K pa3IMuHbIM pas3feiaM U TeMaM Kypca
(Gu3MKH, B TOM YUCIIE 33]1a4, UHTEITPUPYIOLINX COJIEPKaHUE PA3HBIX Pa3JeloB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYAsi paOOTHI M OTBITHI U3
NepevyHel K pasfenaMm Kypca) B YCIOBUSAX CaMOCTOSTENIBHOIO IJIAHUPOBAHUS
IIPOBEICHUSI UCCIIEIOBAHMS, BBIOOpAa U OOOCHOBAHUSI METOJAa U3MEPEHUS BEJINYUH,
COOPKH 3KCIEPUMEHTAIBHON YCTaHOBKHU;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUH MPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl MO €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM CO/ICPKAHUEM;

paboTy Haja rPyNNOBLIMU WU WHIWBUAYATbHBIMUA MPOEKTaAMU, CBSI3aHHBIMHU C
coJiep>kKaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKU YIIIyOJIEHHOIO YPOBHS,
BKJIIOYAIONIEH 3a/laHus Pa3HOTO YPOBHS CIIOXHOCTH. Pe3ynbTaThl BBINMOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTH O0YYaIOLINXCs
K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMe€Hy Mo (u3MKe, a  Takxke
CBUJETENBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



[NITAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMSBI 10 ®U3UKE HA VYIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBLIEI'O ObPA3OBAHUA

HSY‘ICHI/IG (1)I/IBI/IKI/I Ha YpPOBHC OCHOBHOI'O O6HICI‘O 06pa3013aHH51 HaIIpaBJICHO Ha AOOCTHKCHHC JIMYHOCTHLIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

B pesynprare wusyueHus (U3MKKM HAa YpOBHE OCHOBHOrO 00ImIero ooOpa3oBaHusi y oOydyaromierocss OyayT
c(hopMHUPOBAHBI CJIETYIONTUE JUYHOCTHBIE PE3YIbTAThl B YACTH:
o I)nampuomuuecxkozo 6ocnumanus:

MPOSIBIICHHE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3NYECKON HAYKU;

IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;
o 2)2pajrcoanckozo u Oyxo8HO-HPAECHMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIEHWUU OOIIECTBEHHO 3HAYMMBIX M ATHYECKUX IMPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MMPUMEHEHUEM JOCTIKEeHUN (PU3UKH;

OCO3HAHUE BaKHOCTH MOPAIbHO-3TUUECKUX MPUHITUIIOB B JIEITEIIBHOCTH YUEHOTO;
e 3)ICmemuuecKo20 60CHUMAHUA:

BOCIIPUSITUE ACTETUYECKUX KadyecTB (PU3MYECKON Hayku: €€ TapMOHMYHOTO TOCTPOCHHUS, CTPOTOCTH, TOYHOCTH,
JJAKOHUYHOCTH;
e 4)uyennocmu HAy4YHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (PU3NUECKON HayKW KakKk MOIIHOTO HMHCTPYMEHTa II03HAHWUS MHpA, OCHOBBI Pa3BUTHUSA
TEXHOJIOTMH, BAXKHEUILIEN COCTABIISIOIEH KYJIBTYPBI;

OpHEHTAIMS B NEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MPEICTaBIICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHUS IPUPOBI,

pa3BUTHE HAY4YHOI JIF0O03HATENLHOCTH, HHTEPECa K UCCIEA0BATEIbCKON 1eATeIbHOCTH;
e S)popmuposanun Kynomyput 300p06ba U IMOUUOHATILHO20 O1A20NONYUUA:



OCO3HAaHHME IIEHHOCTH O€30MacHOro 00pa3a XU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BXKHOCTH IPaBUJI
0€30macHOr0 TMOBEICHUS Ha TPAHCIOPTE, HA JOpOTax, C SJEKTPUYECKUM M TEIJIOBBIM OOOPYIOBAaHHWEM B JOMAITHHX
YCIIOBHSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedIIeKCUM, MPU3HAHHUE CBOETO IpaBa Ha OMMOKY M TaKOro >K€ IMpaBa y JIPyroro
YeJI0OBEKa;

e 6)mpyooeozo eocnumanus:

aKTUBHOEC YYAaCTHE B PEIICHUH NMPAKTUICCKUX 3a7a4 (B paMKax CeMbH, 00pa30BaTeIbHON OpraHU3allid, TOPOIa, Kpas)
TEXHOJIOTHYECKOU M COLIMAIbHOM HANPaBICHHOCTH, TPEOYIOIIMX B TOM YHCIIC U (PU3NUECKUX 3HAHMIA;

HHTEpeC K MPAKTUYECKOMY M3y4YeHUIO Mpodeccuii, CBI3aHHBIX C (PU3UKOM;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlsd Ha TNPUMCHCHHE (PU3NYECKHX 3HAHWA JUIsI pEelIeHUs 3amad B O00JIACTH OKPYIKAIOMICH Cpepl,
TJTAHUPOBAHUS TIOCTYTIKOB M OIIEHKU MX BO3MOJKHBIX ITOCJICACTBHI JIJIsT OKPY KAIOIICH CPEIbL;

OCO3HAHHUE II100aIBHOTO XapaKTepa IKOJOTHYSCKUX MPOOIeM U IyTeH UX PeIICHHUS;

e 8)aoanmayuu K UBMEHANOUWUMCA YCI0BUAM COUUATLHOU U RPUPOOHOIL CPEObL:

MOTPEOHOCTh BO B3aMMOJICHCTBHM TPU BBITOJTHCHUHM HCCIICIOBAHUNA W TMPOCKTOB (HU3UYECCKOW HAIPABICHHOCTH,
OTKPBITOCTH OTIBITY W 3HAHUSAM APYTHX;

MTOBBIIIICHUE YPOBHSI CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTHIECCKYIO ACSITCIIBHOCTD;

NOTPeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUH, YMEHHU (HOPMYITUPOBATH HJEH, MOHSATUS, TUTIOTE3bI O (PU3HMUECKHUX
00BEKTaX M SIBJICHUSIX

OCO3HaHHUE JIePUITUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEN B 001aCTH (DU3UKH;

TJTAHUPOBAHHUE CBOCTO PA3BUTHS B IPHOOPETCHUHM HOBBIX (DPM3UUYECKHUX 3HAHHM;

CTPEMJICHHE aHAJU3MPOBATh M BBISABISATH B3aHMOCBS3M TMPHUPOIBI, OOIIECTBA M SKOHOMHKH, B TOM YHCIE C
WCIIOJIb30BaHUEM (PU3MUCCKUX 3HAHUI;

OIICHKA CBOMX JICHCTBUI C yUETOM BIUSHUS HA OKPY’KAIOIIYIO CPEAY, BOBMOXKHBIX TJIOOAIBHBIX MOCIEACTBHUM.

METAINIPEIMETHBIE PE3YJIBTATBI



B pe3ynbraTe 0cBOEHHS MpOrpamMmbl 1o (pu3uke Ha YPOBHE OCHOBHOTO OOIIIer0 00pa3oBaHus y o0yyaromierocs OyayT
chopMUpOBaHb MeTamnpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIIME MMO3HABATEIbHBIC YHHBEpPCAIbHbIC y4eOHBbIE NEHCTBUS,
KOMMYHHUKATHBHBIC YHUBEpCAIbHbIC YUeOHbIC IEHCTBUS, PErySITHBHbIC YHUBEPCATbHBIC YUCOHbIE 1eHCTBUSI.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS
ba3oBble jornueckue geicTBUs:

BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKH OOBEKTOB (SIBJICHUH), KIIACCUPUIIUPOBATH HX;

BBISIBIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B pacCMAaTPUBAEMbIX (haKTaX, JAaHHBIX U HAOIIOJEHUSX, OTHOCSAIIUXCS K
(bU3UUECKUM SIBIICHUSIM;

BBISIBIIATH MPUYIMHHO-CIICACTBEHHBIC CBS3M NPHU M3yYCHWHM (PU3NUYECKHUX SBJICHWA W TPOIIECCOB, JEJATh BBIBOIBI C
WCITOJIb30BAaHUEM JEAYKTUBHBIX M WHAYKTHBHBIX yMO3aKJIIOUCHUN, BBIIBUTATh THIOTE3BI O B3aUMOCBS3SIX (PU3MUECKHUX
BEJIUYMH;

CaMOCTOATENILHO BBIOMpAaTh CHOCOO perieHus yuyeOHou (u3myeckoi 3agaun (CpaBHEHHWE HECKOJbKUX BapHaHTOB
perieHus1, BEIOOp Hanboee MOAXOIAIICTO C YYETOM CaMOCTOSTENHHO BBIJCIICHHBIX KPUTCPUER ).

Bba3oBble uccienoBaTeIbCKHe 1eiiCTBUS:

WCITOJI30BATh BOMPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

MPOBOJIUTH MO CAMOCTOSTEIBLHO COCTABJICHHOMY IUIAHY ONBIT, HECIOXKHBIM (DM3UUYECKUN SKCIEPUMEHT, HEOOIBIIOE
ucciaenoBanne (PU3NIECKOro SIBIICHNUS,

OIICHMBATh Ha TMPUMEHUMOCTh W JOCTOBEPHOCTh WH(MOPMAIMIO, TOJYYCHHYID B XOJI¢ HWCCICAOBAHUS WM
HKCIIEPUMECHTA;

CaMOCTOATENFHO (HOPMYJTUPOBATH OOOOIIEHHUS M BBIBOJABI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOJCHUS, OTIBITA,
WCCJICIOBAHNUS,

MPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHINEeEe pa3BUTHE (HU3NUECKUX MPOIIECCOB, a TAKKE BBIABUTATH MPEIOIOKEHUS
00 WX pa3BUTUHU B HOBBIX YCIIOBHUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSTh PA3JIMYHBIE METOJbI, MHCTPYMEHTHI M 3alpOChl MPHU TOUCKE W OTOOpe MH(OpMAIMK WIH JAHHBIX C

y4€TOM MPEATIOKEHHON yueOHOoM (pu3nueckoi 3a1auu;



aHaJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH HHGOPMAIUIO PA3TMYHBIX BUAOB U (HOPM IPEICTABICHHUS;

OLICHMBATh HAIEKHOCTh HMHQOpPMAIMM MO KPUTEPUSM, MPEAJIOKEHHBIM YyUUTENeM WIH CPOPMYIUPOBAHHBIM
CaMOCTOSTEIIBHO;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy NpPEICTaBICHHUS HMH(DOpPMALMM U WUIUIFOCTPUPOBATH pEIIAEMbIe
3aJ1a4y HECJIOKHBIMU CXEMaMH, AUarpaMMaMH, HHOU rpapukoi U MX KOMOMHALIUSAMHU.

KoMMyHUKATHBHbIE YHUBEpPCaJIbHbIE Y4eOHbI€e AeHCTBUSL:

B X0JIe 00CYXXJIeHHUsI y4eOHOro MaTepHaia, pe3yJbTaToB JJa0OpaTOPHBIX padOT M MPOEKTOB 3aJaBaTh BOIPOCHI IO
CyIIECTBY OOCY)KJaéMOM TEeMbl M BBICKA3bIBaTh MJCH, HAIlEJICHHbIE Ha peIIeHHe 3aa4d W IOJJIep)KaHHE
OarokeIaTeIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOM CYXKIICHHUS C CYXJICHUSIMH APYTHX YYACTHUKOB JHAIIOTa, OOHAPYKMUBATHh PA3IMUNAE M CXOJCTBO
MO3ULINH;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOJMIHO MPEACTABIIATEH PE3yJIbTaThl BBIMTOTHEHHOTO (PM3MUECKOTO OMBITA (IKCIIEPUMEHTA, UCCIICI0BAHMUS, IPOCKTA);

MOHMUMATh M MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYATbHOW paOOTHI MPU PEIICHHWH KOHKPETHOU
(bu3nyeckoi npoOIemMsl;

MPUHUMATH 1€ COBMECTHOM JEATEeIbHOCTH, OPTaHU30BBIBATh JSUCTBUS MO €€ JTOCTHKCHHIO: PacTpeIeaTh POJIH,
00CYXKJIaTh MPOIECCHl U PE3YIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

BBITIOJIHATh CBOKO YacTh PabOThI, TOCTHTas Ka4eCTBEHHOTO pe3yjbTaTa MO CBOEMY HAIPABJICHHIO M KOOPAUHUPYS
CBOM JICKCTBUS C IPYTHMH YJICHAMU KOMaH/IbI,

OIICHMBATh KA4eCTBO CBOETO BKJaJa B OONIMI MPOAYKT MO KPUTEPHSIM, CAMOCTOSITEIBHO CPOPMYITHMPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranuzanus:
BBISIBIISAATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIHSIX, TPEOYIOMUX IS pelIeHNs] PU3NIECKUX 3HAHUM;



OPUEHTUPOBATHCS B PA3IUYHBIX MOIXO0JAX MPUHATHS pEIIECHUN (MHAUBUAYAJIBHOE, MPUHATHE PEUIEHUS B TPYIIIE,
NPUHATUE PEIIEHUIN TPYIIION );

CaMOCTOSITENIFHO COCTaBIISITh aNTOPUTM pelieHUs (U3MUECKON 3aJayd WM IUIaH HCCIEAOBAHUA C Y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEMN, apIyMEHTUPOBATh IPE/IaracMble BapUaHThl PEICHU;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh 1jiaH €€ U3MEHEHHUS,

OOBSICHATh NMPUYMHBI TOCTHKEHUS (HEJOCTHKEHUS) PE3yJIbTaTOB JIEATEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTD (B TOM UYHCJE B XOJ BBIIOJHEHUS (PU3UUECKOTO MCCIEA0BAHUS WIA IPOEKTA)
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBILIUXCS CUTYAlMI, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKILUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUSM.

CTaBUTh C€0sl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHHM Ha HAYYHYIO TeMY, TOHUMaThb MOTHUBBI,
HaMEpEHUS U JIOTUKY JIPYyTOro.

NPU3HABAaTh CBOE MPABO HA OIMIMOKY MpU pelIEHUWH (PU3MYECKHX 3a]a4 WM B YTBEP)KICHUSX HAa HAyYHbIE TEMbI U
TaKO€ K€ MIPABO APYTOro.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyueHuss ¢ 7 Kkaacce TpeIMETHbIE pe3ylbTaThl Ha YIIyOJIEHHOM YpOBHE JIOJDKHBI OTpa)kaTh
c(OPMUPOBAHHOCTH y O0YYAIOUINXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHUS: (PU3NYECKHE W XHMMUYECKHE SBIICHUS, HAOIIOJEHUE, SKCIEPUMEHT, MOJIEib, THIIOTE3a,
CAUHUIIBI (PU3MYECKUX BEIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHS BellecTBa (TBEPAOE, KHUAKOE, ra3000pa3HOe),
MEXaHUYECKOE BIDKCHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJMHEWHOE), TPAaeKTOPHs, PaBHOICHCTBYIOIIAS CHI,
nedopmanus (ynpyrasi, miacTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

YBEPEHHO pa3nuyaTh sBICHUS (AU(Qy3us, TEIIOBOE MABMKEHHWE 4YacTHI[ BEIIECTBAa, PAaBHOMEPHOE JABI)KEHUE,
HEpaBHOMEPHOE JIBIDKEHUE, MHEPIIHS, B3aUMOJICHCTBUE TEJ, pABHOBECHE TBEPABIX TEN C 3aKPEIJIEHHON OChIO BpAIICHHUS,



nepenava JAaBieHUs TBEPIBIMHU TEJNaMU, KUIKOCTSIMH W Ta3aMu, aTMOc(hepHOe NaBliCHUE; IMIaBaHUE TEJ, MPEBPAIICHHS
MEXaHUYECKON SHEPTUH) MO ONHUCAHUIO WX XapAKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB, JEMOHCTPUPYIONINX JAHHOE
duznyeckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE HM3YUYEHHBIX (DU3MYECKHX SBICHHWNA B OKpY)KaloIIeM MHpe (B TOM 4ucie (U3HIECKUE
SIBIICHUSI B TIPUPOJIC: TMPUMEPHI IBIDKEHUS C PA3TUYHBIMU CKOPOCTSIMH B JKMBOH W HEXHBOW MPUPOC, NEHCTBUE CHII
TSDKECTH, TPEHUS, YIPYTOCTH B MPHUPOJC M TEXHHUKE, BIUSHUE aTMOC(EPHOTO MaBJICHUS HA KMBOW OPraHW3M, IIJIABAHUC
pBIO, peIUard B TeJie YEIOBEKA), TPHU 3TOM IEPEBOAUTH MPAKTUYCCKYIO 3aJady B YUEOHYIO, BBIICIATH CYIICCTBEHHBIC
cBOMCTBa (MPU3HAKK) (PU3NYECKUX SBIICHUN;

ONKCHIBATh W3YUYEHHBIE CBOWCTBA TEN M (PU3WYECKUE SIBIICHUS, UCIIONB3Yys (PU3NUECKHE BEIUYUHBI (Macca, 00BEM,
IJIOTHOCTH BEILIECTBA, BPEMS, TyTh, CPEIIHASI CKOPOCTh, CUJIA YIIPYTOCTH, CHJIAa TSDKECTH, BEC Tela, CHJIa TPEHHUS, 1aBJICHUE
TBEPAOTO TeNa, JaBJICHHE CTOJI0A KUIKOCTH, BHITATKMBAIOIIAs CHJIa, MEXaHWYeckas padoTa, MOIIHOCTH, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(PQUIIMEHT TOJE3HOTO MCUCTBUS MEXAaHW3MOB, KWHETHYECKAas W TOTCHIMAIbHAS DSHEPTHs), NpHU
OTMCaHUM TIPABMWIHLHO TPAKTOBATH (PU3NYECKUI CMBICI UCTIOJIb3YEMbIX BEIHMYUH, UX 0003HAYEHUS U €TUHUIIBI (PU3UUECKIX
BEJTUYMH, HAXOJAUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYUHAMU, CTPOUTDH IpapuKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTepU30BaTh CBOWCTBA Tel, (PU3UYECKHE SBICHUS M MPOLECCHI, MCIOJB3Ys MpaBUiIa CIOXKEHHsS CUI (BIOIb
OJHOW mpsaMoit), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumesna, MpaBUIO paBHOBecUs phiuara (0JI0Ka), «30J0TOE
MPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHUYECKOW PHEPTUH, IIPU STOM JIaBaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA U
3aMHUCBIBATh €T0 MATEMATUYECKOE BRIPAKCHUE;

CTPOUTH TMPOCTHIC (PU3NYECKHE MOJICTN PCATbHBIX OOBEKTOB, TPOIECCOB W SBJICHHWH, BBIICIATH IPH STOM
CYIIECTBCHHBIC M BTOPOCTEIIEHHBIC CBOMCTBA OOBEKTOB, IMPOIIECCOB, SBICHHWH, MPUMEHATh (DU3UUCCKUC MOJICTH IS
00BACHEHHS (PU3UUYECKHX MTPOIIECCOB U PEIICHMs YIEOHBIX 3a71a4;

OOBSACHATh (PU3MUYECKHE SBICHUS, MPOILECCHl M CBOMCTBAa TEJ, B TOM YHCIEC B KOHTEKCTE CUTYyaIludl MPaKTUKO-
OPUEHTUPOBAHHOTO XapakTepa, W peliaTh KaueCTBEHHBIC 3aJa4y¥, B TOM YHCIIe TPEOYIOIINE YUCICHHOTO OIICHWUBAHUS
XapaKTEepPHBIX 3HAYCHUH (U3MUECKUX BEIWYWH, MPH 3TOM BBIOMPATh AJCKBATHYIO (U3NYCCKYI0 MOJIENb, BBHISBISATH
IPUYUHHO-CJICICTBEHHBIE CBSI3M U BBICTPAMBATh JIOTHYECKYIO IIETIOYKY PACCyKJIEHUI C OMOpOil Ha W3y4YCHHBIE CBOWCTBA
bu3MYecKuX SBICHUM, (PU3NIECKUe 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEH;



pemats pacuéTHble 3adauu (B 2-3 AeicTBHsI) MO H3y4aeMbIM TeMaM Kypca (QHU3WMKH, BBIOMpasi aJeKBATHYIO
($uU3NYECKyI0 MOJENb, C HCIOJIb30BAHUEM 3aKOHOB U (OPMYJI, CBSI3BIBAIONIMX (U3MYECKUE BEIMYUHBI, 3aMUCHIBATDH
KpaTKOE yCIIOBHE U pa3BEPHYTOE pEIICHHE 3aJaud, BBIABISATH HEJOCTAIOIIME WU W30BITOYHBIC aHHBIE, 0OOCHOBBHIBATDH
BBIOOp METOJ/la pelIeHMs 3a7a4yd, MCIOJIb30BaTh CIPABOYHBIC JAaHHBIC, IPOBOJUTH MaTEMaTUYECKUE MPeoOpa3oBaHUs U
pacy€Thl, OIEHUBATh PEAIUCTUYHOCTH MOJYUYEHHOIO 3HAUYCHUS (PU3NYECKONW BEIUUYMHBI U OMNPENENSATh Pa3MEpPHOCTD
bu3nYeCKOi BETUYHHBI, TOTYYSCHHON MPU PEIICHUH 33/1a4H;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXKHO pEIIUTh TMpPH MOMOIIM (PU3MYECKHX METOAO0B, M TpejaraTh
OPUEHTHUPOBOUYHBIM CHOCOO peleHus, B ONUCAaHUM UCCIEJOBaHMUs PACIIO3HABATh IPOBEPSIEMOE IPEANOJIOKEHHUE
(TUIoTe3y), UHTEPIPETUPOBATD MOJTYUCHHBIN PE3ybTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUNU WU (pu3nyeckux cBOMCTB Ten (muddysus, TemioBoe
pacimpeHue ra3oB, sIBJICHUE WHEPIIUY, N3MEHEHUE CKOPOCTH MIPH B3aUMOJICHCTBUY TEII, Tepeaaya AaBICHUs )KUIKOCTHIO U
ra3oM, TPOSBICHHE JEUCTBUSA aTMOCHEPHOTO [aBJICHHS, JEWCTBHE TMPOCTHIX MEXaHU3MOB): (HOPMYIHPOBATH
npeanoiokeHue (TUMOTe3y) O BO3MOXKHBIX pe3yJibTaTaX HaOIOEHUH, CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY U3
n30bITOYHOTO HAbOpa 00opyaoBaHus U (OPMYTUPOBATH BHIBOIBI,

IPOBOJNTH MPSIMbIE M KOCBEHHBIC M3MEpPEHHUs (PU3NUYECKUX BEIWYUH (PAacCTOSHUE, MPOMEXYTOK BPEMEHH, Macca
Tenma, 00bEM Tena, cuiia, TeMIepaTypa, IUNIOTHOCTh KUAKOCTH W TBEPAOTO Tela, CHJa TPEHHUS CKOJBKCHHs, aBliCHUE
BO3/yXa, BBITAJKUBAIOIIAs CHJIA, ACHCTBYIONIAs HAa TOTPYXKEHHOE B KHUIKOCThH TEJO, KOI(PPHUIMEHT MOIE3HOTO ACHCTBUS
MPOCTBIX MEXAHU3MOB) C WCIOJIb30BAHUEM AaHAJIOTOBBIX W HU(PPOBBIX MTPUOOPOB, OOOCHOBHIBATH BBHIOOP MeETONA
u3MepeHus, (UKCUPOBATH MOKa3aHUs MPUOOPOB, HAXOAUTH 3HAYCHUE U3MEPSIEMOW BEIWYMHBI C TIOMOIILIO YCPETHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATh ITIOIPEIIHOCTh U3MEPEHNUN;

MIPOBOIUTH HECIOXKHBIE IKCIEPUMEHTATIbHBIE HCCICAOBAHUS 3aBUCHUMOCTEH (U3NYECKUX BEIWYHH (3aBHCHUMOCTH
MyTH PaBHOMEPHO ABMXKYIIIETOCS Tela OT BPEMEHU JIBIKCHHSI TeJa, CUJIbI TPEHUS CKOJIBKEHUSI OT CHIIBI HOPMAJIBHOTO
JIaBJICHUs, KauecTBa 0OpabOTKH MOBEPXHOCTEH TeN M HE3aBUCUMOCTU CHJIBI TPEHUS OT IUIOUIaJNd CONMPUKOCHOBEHUS TeJ,
CUJIBI YIIPYTOCTH OT YUTMHEHHS MPYKUHBI, BRITATKUBAIONIEH CUITBI OT 00bEMa MOTPYKEHHON YacTH TeJia M OT IUIOTHOCTU
KUIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH Teja, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBHUM MIIaBaHUs TeJ,
yCJIOBUM paBHOBECHs pblyara v OJIOKOB): COBMECTHO C yuuTesaeM (OpMyJMpoBaTh 3ajady U THUIOTE3Yy HCCIEIO0BAHMS,
CaMOCTOSITENIbHO ~ IJIAaHUPOBaTh MCCIEAOBAHUE, CaMOCTOSATENBHO COOMpPAaTh JKCHEPUMEHTATIbHYIO YCTAaHOBKY C



WCITOJIb30BAHUEM HHCTPYKIUU, TPECTABIATh IMOJYyYEHHBIE 3aBUCUMOCTH (DU3WYECKUX BEIWYWH B BUIE TaOIUI] U
rpauKOB, OIICHUBAThH TOTPEITHOCTH, JAEJIaTh BEIBOBI IO pPe3yJIbTaTaM HUCCIICTOBAHMS,

COOJTI0OIaTh TIPaBUIIa TEXHUKH 0€30MMacCHOTO TPy/la IpH padboTe ¢ 1abopaTOpHBIM 000PYT0BAHHEM;

yKa3blBaTh MPUHLMUIBI JEUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHl, TEPMOMETP, JTUHAMOMETD,
COOONIAIOITUECS COCYIbI, 0APOMETP, pbIvar, MOJIBUKHBIN U HEMOJIBHKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTEePU30BaTh MPUHIUIBI JCUCTBUS HW3YYCHHBIX NPHOOPOB, TEXHUYECKUX YCTPOHUCTB W TEXHOJOTHMUECKHX
MPOIIECCOB C OMOPOIl HAa MX ONMHUCAHUSA (B TOM YHUCJE: MOJIIUITHUKU, YCTPOUCTBO BOJOMPOBOJIA, THIPABINYECKUN Mpece,
cu(doH, MaHOMETP, BHICOTOMED, MOPIIHEBONW HACOC, APEOMETP), UCIOJIB3Ysl 3HAHUA O CBOMCTBAX (PU3MYECKUX SIBIICHUU U
He00X0auMbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH M3YyUYECHHBIX TEXHUYECKUX YCTPONCTB, U3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKUX MPOIIECCOB MPU PEUICHUN YUYEOHO-TIPAKTUUECKUX 3a]1ay;

MIPUBOJINUTH MIPUMEPHI (HAXOAUTHh HH(POPMAITHIO O MMPUMEpax) MPAKTUIECKOTO MCTOIL30BaHMS (PU3NYECKUX 3HAHUN B
MOBCEHEBHOM KU3HU JJIsi 0oOecrieueHnsi 0€30MacHOCTH MpU OOpaIlleHUH ¢ MPUOOpaMH U TEXHUUYECKUMHU YCTPONUCTBAMH,
COXpaHEHUS 3I0POBbs 1 COOTIOCHUSI HOPM IKOJIOTHYECKOTO TTOBEJCHUS B OKPY KAIOIIEH Cpejie;

OCYILECTBIISITh OTOOP HMCTOYHUKOB uHpoOpManuu (puznueckoro cojaepxkanusi B HHTepHETE, CaMOCTOSITEILHO
(bopMyIUpPYST TOUCKOBBINA 3aMpoC, Ha OCHOBE UMCIOIIMXCS 3HAHUN M MyTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHUKOB BBIICIISATH
uH(OPMAITHIO, KOTOPAs SBISICTCS POTUBOPEUYUBON UITH MOKET OBITh HEJTOCTOBEPHOM;

UCITIOJI30BATh TPHU BBIMOJHEHUU YUE€OHBIX 33JaHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3HUECKOTO COJEp KaHMs,
CIIpaBOYHbBIE MaTepHalbl, pecypchl cetu MHTepHeT, BianeTh NMpuéMaMu KOHCIIEKTUPOBAHHS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/laBaTh COOCTBEHHBIC KpAaTKHWE MUCHMEHHBIC W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HMCTOYHUKOB HH(pOpMAIUU
(bu3MYeCcKOro CoJlep KaHusl, B TOM YHCIIe MyOJIMYHO JIeNaTh KPAaTKUE COOOIICHHS O pe3yibTaTaxX MPOEKTOB WU yU4eOHBIX
UCCJICIOBAHUM, TP TOM TPAMOTHO HCIIOJIb30BaTh M3YYCHHBIM TMOHITHIHBIA ammapaT Kypca (U3WUKHA, COMPOBOXKIATH
BBICTYIUICHUE TTPE3CHTAIINCH;

IPU BBINIOJHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHMM pacnpenensTh 00S3aHHOCTH B T'PYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33Ja4aMH, CICIUThH 3a BBIMOJIHEHUEM IJIaHa JCWCTBUM, aJ€KBATHO OIIEHMBATh COOCTBEHHBIN BKJIAJ B
JeSATEeILHOCTH TPYIIbI, BRICTPANBATh KOMMYHHKATHBHOE B3aMMOICHCTBHE, YIUTHIBAsI MHCHHUE OKPY KAIOIITUX.



K xonmy oOyueHus 6 &8 knacce TpeAMETHBIE pe3yibTaTbl Ha YIIyOJIEHHOM YPOBHE JOJDKHBI OTpa)kaTh
C(pOpMUPOBAHHOCTH y O0YUAIOLINXCS YMEHU:

UCIOJIb30BaTh NOHATHSA (Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS
BEIIECTBa, KPUCTAIUIMUECKUE U aMOp(HbBIE TeJa, HACHIIEHHBIH 1 HEHACBIIICHHBIN Map, CIOCOObl M3MEHEHUS! BHYTPEHHEH
DHEPIUU, JIEMEHTAPHBIN IEKTPUUECKUI 3apsij, IPOBOJIHUKH, MTOIYITPOBOJIHUKH, JUAIEKTPUKU, HICTOYHUKHA MTOCTOSTHHOTO
TOKA, 3JIEKTPUUECKOE U MATHUTHOE TOJIs, ONITUYECKAsi CUCTEMAa) M CUMBOJIMYECKUM SI3bIK (PU3UKU MIPH PELICHUH YUEOHBIX U
IIPaKTUYECKUX 3a]1a4;

YBEPEHHO Pa3InyaTh SIBJICHUS (TEIJIOBOE PACIIUpPEHUE (CKATHE), TEINIOBOE paBHOBECHE, IOBEPXHOCTHOE HATSHKEHHUE,
CMayuBaHUE, KaWUISIPHbIE SIBJICHUSA, WCHApPEHWE, KOHJEHCALMs, IJIABJIEHUE, KPUCTAIM3ALMS, KUIIEHUE, CIOCOOBI
TeruIonepeaaun (TeIONpPOBOAHOCTb, KOHBEKIIMS, U3IyUYEHHUE), TEIUIOBbIE MOTEPH, JIEKTpU3ALUSA T, B3aUMOJEHCTBUE
3apsAI0B, JEUCTBHS JIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMBbIKAaHUE, B3aUMOJICHCTBUE MarHUTOB, AEMCTBUE MAarHUTHOTO IOJIS
Ha MPOBOJHHUK C TOKOM) II0 OIMCAaHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPHUPYIOLIMX JAHHOE
(bu3HUecKoe SIBJICHHUE;

pacno3HaBaTh MPOSIBJICHUE H3YYECHHBIX (PU3NYECKHUX SIBJICHUM B OKpYyXarolmeM Mupe (B TOM uucie (PU3NYecKHe
SBJICHUSI B MPUPOJIE: MOBEPXHOCTHBIE U KANMJUIAPHBIE SIBJICHUS B MPUPOJE, KPUCTAIUIBI B mpupoe, uznydenue CoiHna,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, MHEs, CHEra, 3JIEKTPUUECKHE SIBJICHUs B aTMocdepe,
3JIEKTPUYECTBO JKMUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJH, Apei( MOIIOCOB, POJIb MAarHUTHOIO MOJS Ul KU3HU Ha
3emuiie, MOJSIPHOE CUSTHUE), TPU 3TOM NEPEBOJAUTH MPAKTUUYECKYIO 3a7auy B yUeOHYIO, BBIIESATh CYLIECTBEHHbBIE CBOMCTBA
(npu3HaKu) GU3NYECKUX SIBICHUI;

OIKCHIBaTh M3yUYEHHBbIE CBOMCTBA TEN U (PU3MUECKHE SIBICHHUS, UCHOJNB3YS (DU3HUECKHE BEJIMYMHBI (TeMIieparypa,
BHYTPEHHSIS JHEPrus, KOJUYECTBO TEIUIOTHI, paboTa rasa, yjAeinbHas TEIUIOEMKOCTh BEILECTBA, yJEibHas TEIUIoTa
IUTaBJICHUS, yJeNbHAas TeIuioTa mapooOpa3oBaHUs, yAeNbHAas TEIUIOTa CrOpaHus TOIUIMBA, KOA(MOUUIMEHT IMOJIE3HOTO
JEUCTBUS TEIUIOBOM MAalIWHBI, OTHOCHUTENIbHAS BJIAXKHOCTh BO3/yXa, DJIEKTPUUYECKUN 3apsijl, CUJIa TOKa, AJIEKTPUYECKOE
HaIpspKeHUe, CONMpOoTUBIeHUE npoBoaAHKKa, DJ[C B LleNMM MOCTOSHHOIO TOKA, JEKTPUYECKOE YAENIbHOE COMPOTHUBIICHHUE
BEIIeCTBa, pabOTa M MOIIHOCTb 3JEKTPHUUECKOr0 TOKA), MPU OMHMCAHUU MPABWJIBHO TPAKTOBATH (PU3UUECKHI CMBICH



UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUCHHUS U €IMHULIBI PU3NIECKUX BEJIMYHH, HAXOAUTH (DOPMYIIbI, CBSI3bIBAIOINE TAHHYIO
bu3NYECKyI0 BEIMYUHY C APYTUMHU BEJIMUYMHAMU, CTPOUTH TpadUKH NU3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUECKHE SIBICHUS U MPOLECCHI, UCTIONB3YSI OCHOBHBIC MOJIOKESHHSI MOJICKYJISPHO-
KUHETUYECKOW TEOPUHU CTPOCHHUS BEILECTBA, YPABHEHHUE TEIUIOBOrO OajaHca, 3aKOH COXPAHEHUs AJIEKTPUYECKOTO 3apsja,
3akoH KyJoHa, MpUHLINII CyNepO3UIUH JIEKTPUUECKUX MToJIeH, 3akoH OMa 11 ydacTka uenu, npasuia Kupxrodga, 3akoH
Oma g monHoM 1enu, 3akoH Jxoyns-JIeHa, 3aKOH COXpaHEHHs 3HEPrUM, MNPHU 3TOM PA3IUYaTh CIOBECHYIO
(OpMyYIUPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BbIPAKEHNUE;

CTPOUTHb MPOCThbIE (U3UUYECKUE MOJAEIU pPEATbHBIX OOBEKTOB, MPOIECCOB U SBJICHUHN, BBIIEIATH IPU 3TOM
CYILLIECTBEHHbIE U BTOPOCTEICHHbIE CBONCTBAa OOBEKTOB, MPOIECCOB, SBJICHUH, NMPUMEHATh (PU3UUECKHE MOJEIU IS
00BsICHEHUS (PU3NYECKUX MTPOLIECCOB U PEIICHUs yUeOHbIX 3a/1a4;

OOBSACHATH (PU3HYECKHUE SIBJICHUS, MPOLECChl U CBOMCTBA TE€J, B TOM YHUCJIE€ M B KOHTEKCTE CUTYyallMil MpPaKTUKO-
OpUEHTHUPOBAHHOI'O XapakTepa, W pellaTb KaueCTBEHHbIE 3aJaul, B TOM YHCIIE TPEOYIOIIME YUCIEHHOIO OLICHHUBAHUS
XapaKTepHbIX 3HAUCHUH (U3MUECKUX BEJIWYUH, MPU 3TOM BBIOMPATH AJEKBATHYIO (U3WYECKYI0 MOJENb, BBISBISATH
IIPUYUHHO-CJIEICTBEHHBIE CBSI3M U BBICTPAUBATh JIOTHYECKYIO LIEMIOYKY PAcCy’KIEHUM C ONOpPO Ha M3y4YEHHBIE CBOKCTBA
dbuznyecKkux siBICHUM, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MO/IEIH;

YBEPEHHO pellIaTh pacy€THbIE 3a/1auu (C OMOpoi Ha 2—3 ypaBHEHHUA) MO U3y4aeMbIM TeMaM Kypca (pU3HUKH, BHIOUpas
aJIeKBaTHYIO0 (DPU3MYECKYI0 MOJIEb, C HMCIOJb30BAaHUEM 3aKOHOB M (DOPMYJI, CBS3BIBAIOIIMX (PU3UYECKHE BEIUYUHBI,
3aMMChIBaTh KPAaTKOE YCJIOBHE U Pa3BEPHYTOE pPEIICHHE 3aJaud, BBIBISATH HEIOCTAIOIIME WM H30BITOUHBIE IaHHBIE,
00OCHOBBIBAaTh BBIOOp METOAA pEIICHUs 3aJayud, HCIOJb30BATh CIPABOYHBIC JaHHbIE, NPUMEHATH METOJbl aHAJIN3a
pa3MepHOCTEHN, UCIOJIb30BaTh rpauyecKkue METOJbl PEIleHUs 3aJady, NPOBOAUTh MaTeMaTHUYeCKHe MpeoOpa3oBaHUs U
pacy€Thl, OLIEHMBATh PEAIUCTUYHOCTH MOJYUYEHHOIO 3HAYCHUS (PU3NYECKONW BEIUYMHBI U OMNPENENSATh Pa3MEpPHOCTb
(bu3nyeCcKOi BETNYUHBI, TOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacro3HaBaTh NpPOOJEMbI, KOTOpPbIE MOXHO PELIUTh MpU MOMOUIM (U3MYECKUX METOAO0B, M IpeajaraTh
OpUEHTHUPOBOUHBIM CHOCOO peleHus, B OMUCAaHUHM UCCIEJOBaHMUS PACIIO3HABATh IPOBEPSIEMOE MPEANOIOKEHHUE
(runotesy), MHTEPIPETUPOBATh NOJYUEHHBINA PE3YJIbTAT;

IPOBOAUTDH ONBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN MM (PU3NYECKUX CBOWCTB TeJ (KaNWJUISPHBIE SBJICHUS,
3aBHCHMOCTh JIaBJICHHsI BO3[yXa OT €ro o0b&éMa M TEeMIEpaTypbl, CKOPOCTH Mpolecca OCThIBaHMs (HarpeBaHus) MpH



U3ITyYEHHH OT 1[BETA U3JIy4arouleil (MOrIomarnieil) MIOBEpXHOCTH, CKOPOCTh UCHAPEHHUSI BOJIBI OT TEMIIEPATYPhI )KUJIKOCTH
U IUIOIIAAd €€ TOBEPXHOCTH, DSJIEKTpU3AlMs TEJl M B3aUMOJACHCTBUE SJIEKTPUUYECKUX 3apsioB, B3aUMOJECHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3yaJHM3al[Msl MAarHUTHBIX TOJEH MOCTOSHHBIX MAarHUTOB, ACHCTBHS MAarHUTHOTO TOJNS Ha
IPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOJBUTATENsl MOCTOSHHOIO TOKa): (hOpMyIMpPOBaTh
IPOBEPSIEMOE MPENIOJNIOKEHNE (TUIOTE3Y) O BO3MOXKHBIX pE3yJIbTaTaX HAONIONEHUN, CAMOCTOATEIBHO CcOOUpaTh
YCTaHOBKY U3 U30BITOYHOTO HaOOpa 000pyAOBaHMUs, ONIUCHIBATH XO/1 OMBITA H (POPMYITHUPOBATH BHIBOIBL;

IPOBOJUTH MPSIMbIE U KOCBEHHbIE HU3MEPEHUsS (PU3UUECKUX BEIUMYHMH (TeMIeparypa, OTHOCUTENIbHAsl BIAXKHOCTb
BO3/yXa, CUJIa TOKa, HAIlPsDKEHUE, yAeNbHas TEIJI0EMKOCTh BELIECTBA, COMPOTUBIIEHUE MTPOBOAHMKA, PA0OTa U MOIIHOCTb
JJIEKTPUYECKOTO TOKA) C MCIOJIb30BAaHUEM aHAJIOIOBBIX M IIM(PPOBBIX NPUOOPOB, OOOCHOBBIBaTH BBIOOP METOAA
U3MepeHus, (PUKCUpPOBaTh MOKa3aHUs MPUOOPOB, HAXOAUTh 3HAYEHHE M3MEPSEMOM BEIMYMHBI C IMOMOIIBIO YCPEAHEHUS
pe3yJIbTATOB CEPUM U3MEPEHUMN U OLICHUBATH MOTPEIIHOCTh U3MEPEHUN;

IPOBOJUTH 3KCHEPUMEHTANbHBIE HCCIECIOBAHUSA 3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH (3aBUCUMOCTH JABIICHUS
BO3JyXa OT €ro oOb€éMa M HarpeBaHUs WM OXJIAXKJEHUS, UCCIEJOBaHHE SBJICHHUS TEIUIOOOMEHa IMpU CMEUIMBaHUU
XOJIOJHOW U TOpsiYeil BOJbI, 3aBUCUMOCTb CONPOTUBIIEHUS IPOBOJAHMKA OT €r0 JUIMHBI, ILIOIIAIM TOIEPEYHOr0 CEYEHUS U
YAEJIBHOTO CONPOTUBIIEHUS BEIECTBA MPOBOAHMKA, CUJIbI TOKA, MPOTEKAIOUIEro 4Yepe3 MPOBOAHUK, OT HAMNPSKEHUs Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE TMOCIEA0BATEILHOIO U MapajlyIeIbHOTO COCIUHEHUN MPOBOJHHUKOB): COBMECTHO C YUYHUTEJIEM
bopMynupoBaTh 3aJadyy U TUIOTE3y HCCIEAOBAHMS, CAMOCTOSITENBHO IUJIAHUPOBATH HCCIEAOBAHHUE, CAMOCTOSITEIBHO
co0uparh >KCHEPUMEHTAIbHYIO YCTAaHOBKY C HCIOJB30BAaHMEM HHCTPYKLMH, MPEACTABIATH IMOJYYEHHbIE 3aBHCHUMOCTH
¢uznyecKkux BETUYMH B BHUAE TaOMUI] U TpaduKOB, OLEHUBATh IOTPEIIHOCTH, JAENaTh BBIBOABI MO pe3yjibTaTaM
UCCJIeI0BAHNUS;

co0Jiro1aTh IpaBuiia 0E30MMacHOro Tpyia Mpu padboTe ¢ 1a00paTOPHBIM 000PYI0BAHUEM;

XapaKTepu30BaTh MPUHUUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB, TEXHUUYECKHX YCTPOMCTB MU TEXHOJIOTHMUECKHUX
IPOLIECCOB C OMOpPOW Ha MX ONUCaHUs (B TOM YHUCJE: CHUCTEMa OTOIUIEHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA,
amMIepMeTp, BOJbTMETP, CUETUMK SJICKTPUUYECKOM HSHEPIUH, JIIEKTPOOCBETUTENbHBIE MPHUOOPHI, HarpeBaTeIbHbIC
AJIEKTPONPUOOPBl (IPUMEPHI), HPEJOXPAHUTEIN M HMX INPUMEHEHHE B OBITY M TEXHUKE, NMPUMEHEHHME IOCTOSHHBIX
MarHuToB, J3JEKTPOMArHUTOB, 3JEKTPOABUIATENIb IOCTOSHHOIO TOKAa), MCIOJIb3Ys 3HAHUA O CBOMCTBaX (PU3MUYECKUX
SABJICHUH, HEOOXOAUMBIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



pacrio3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOIMCTBA U U3MEPUTEIbHBIC TPUOOPHI IO CXEMaM U CXEMAaTHUYHBIM PUCYHKaM
(’KMIKOCTHBIN TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO CTOPAHUSs, JIEKTPOCKOII, PEOCTar),
COCTaBJIATh CXEMbI BJICKTPUUECKUX IENEl ¢ MOCIEAOBATEIbHBIM U TMapajuieibHbIM COCIMHEHUEM 3JIEMEHTOB, pa3jinyas
YCJIOBHBIE 0003HAUEHUS JIEMEHTOB JJICKTPUUECKHUX IIETICH, UCIOb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKH H3YYCHHBIX
TEXHUUYECKUX YCTPOWUCTB, H3MEPUTEIBHBIX NPHOOPOB U TEXHOJOTMYECKUX IMPOIECCOB IMPH PEHICHUU Y4eOHO-
MPaKTUYECKUX 3a]1a4;

MPUBOJUTH MIPUMEPHI (HAXOAUTH MH(OPMAIIUIO O TTPUMEpax) MPaKTUYECKOr0 UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B
MOBCEIHEBHOM KW3HU JJIs1 0OecIrieueHuss OE30IMacCHOCTH IIPH OOpaIlleHHH ¢ MPUOOpaMu U TEXHUYECKUMH yCTPOUCTBAMH,
COXPaHEHHUS 3JI0POBbS U COOIIOICHUS] HOPM SKOJIOTHYECKOTO IMOBEACHUS B OKPYIKaIOIICH cpejie;

OCYILECTBIIATh IMOUCK HHpOpMaId (U3UIECKOTo cojaepkaHus B HHTepHeTe, camMOCTOSTEILHO (QopMyIupys
MOMCKOBBIN 3arpoc, Ha OCHOBE UMEIOIIUXCS 3HAHUM ¥ CPAaBHEHUS JOMOJHUTEIIbHBIX UCTOYHUKOB BBIACIATH HHPOPMAITHUIO,
KOTOpasi SBJISIETCS IPOTUBOPEUUBOM MU MOXKET OBITh HEIOCTOBEPHOM;

HCIIOJIB30BaTh TMPH BBIMOJHEHUHM YUYEOHBIX 3aJaHUi HAYyYHO-TIOMYJISIPHYIO JUTEPaTypy (PU3HUECKOTO COAep KaHus,
CIIpaBOYHBIE MaTepualbl, pecypchl cetn HHTEpHET, BiaajeTh NpuéMamMu KOHCICKTHPOBAHHUS TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NMUCBMEHHBIE W KpaTKUE YCTHBIE COOOIIeHUS, 00001asi MHPOpMAIMI0 U3 HECKOJIbKUX
UCTOYHUKOB (DU3UYECKOrO0 COJCpKaHUs, B TOM 4YHCIE MNyOJUYHO TPEACTABISATh pe3yJbTaThl MPOEKTHOW WK
HCCIIeIOBATEIILCKOM JIESITEIIBHOCTH, IPHU 3TOM I'PaMOTHO HCIIOJIB30BaTh M3YUEHHBIN MOHATUHWHBIN ammapaTr Kypca (pU3HKH,
COIPOBOK/IaTh BBICTYIICHUE MPE3CHTALINEH;

MIPU BBITIOJIHEHUHU YUE€OHBIX MPOEKTOB M MCCIIeAOBaHUN (DU3NUECKUX MPOIECCOB paclpeessaTh 00s13aHHOCTH B TPYIITIE B
COOTBETCTBHM C TIOCTaBJICHHBIMHM 3a/lauaMH, CJICAUTh 3a BBHITIOJIHEHUWEM IUIaHa JACHCTBUM W KOPPEKTUPOBATh €ro,
aJICKBaTHO OILICHUBATh COOCTBEHHBIN BKJIA/A B JACATEIBHOCTh TPYIIIbI, BRHICTPAMBATh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE,
IIPOSIBIISISE TOTOBHOCTD pa3peniaTh KOH(MIUKTEHI.

K xoHmy oOyuyenuss 6 9 Kknaacce TmpeaMETHbIE pe3yJbTaTbl Ha YIUIYOJIEHHOM YPOBHE JOJDKHBI OTpPa)KaTh
c(OPMUPOBAHHOCTH y O0YYAIOUINXCS YMEHUM:



UCIIOJI30BaTh IMOHATUS (CUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHMYECKOIO JBHUKEHHUS, HEBECOMOCTb U
NEePerpy3KH, MEHTP TSHKECTH, MEXAHMYECKHWE BOJHBI, 3BYK, HMH(Pa3ByK M YJIbTPA3BYK, 3JICKTPOMArHUTHBIE BOJIHBI,
PEHTTEHOBCKOE H3IIyY€HHE, IIKajla 3JIEKTPOMAarHUTHBIX BOJH, MCTOYHUKH CBETa, OJM30PYKOCTh MU JAIbHO30PKOCTH,
CHEKTPbI UCITyCKaHMS U MOTJIOLIEHMS, alnbda-, 0eTa- 1 raMMa-u3JIy4eHHUsl, U30TOIIbI, sJIEpHAst U TEPMOsIEPHAs. SHEPTEeTHKA)
Y CUMBOJIMYECKHH A3BIK (PU3UKHU MIPU PEIICHNUN YUEOHBIX U MIPAKTUUECKUX 3a]1a4;

YBEPEHHO pA3JIM4YaTh SIBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEMHOE [IBH)KEHHE, PaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JBW)KEHHE, CBOOOJHOE MaJCHHE TN, JIBJKEHHE IO OKPYKHOCTH, B3aMMOJIEWCTBHE TE€J, PAaBHOBECHE
MaTepuaIbHOW TOUKH, PEAKTUBHOE JIBU)KEHUE, HEBECOMOCTh, KojeOaTelbHOE JBUKEHHE (TapMOHUYECKHUE, 3aTyXalollue,
BBIHY/ICHHbIE KOJeOaHus1), pE30HAHC, BOJHOBOE JBHKEHHE (PacIpOCTpaHEHUE U OTpPaKeHUE 3BYKa, MHTEpPEepeHIus U
T PaKIUs BOJH), IPSIMOJIUHENHOE paclipoCTpaHEHNUEe, OTPaKEHNE U MPEJIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE
CBETa, PAa3JOKEHHE Oenoro cBeTa B CIEKTP U CJIOKEHHUE CIEKTPAJIBbHBIX IIBETOB, €CTECTBEHHAs PaJHOAKTHBHOCTD,
BO3HMKHOBEHHUE JIMHEHYATOrO0 CIEKTpa M3JIY4YEHHUs) 10 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIECHUE HU3YUYEHHBIX (PU3MUECKHX SIBICHUNA B OKpYXKamolleM MHUpe (B TOM 4ucie (U3NYECKue
SBJICHUSI B TPUPOJIE: NMPUIUBBI U OTJIMBBI, JBHKEHHUE IIaHeT COJIHEYHON CHUCTEMBbl, PEAKTUBHOE IBUKEHUE KUBBIX
OpraHU3MOB, BOCIIPHUSITUE 3BYKOB J>KMBOTHBIMH, 3€MJIETPSICEHUE, CEMCMHYECKME BOJIHBI, I[yHAMH, 3XO, LBETa Te,
ONTUYECKUE SIBJICHUS B NpPHUPOAE, OMOJIIOrMYECKOE JEHCTBUE BHJHUMOIO, YJIbTPa(UOIETOBOIO W PEHTTEHOBCKOIO
U3TyYeHU, €CTeCTBEHHBIN paMOAaKTUBHBIN (POH, KOCMUYECKHUE JIyUH, PaAMOAaKTUBHOE U3TyUeHHE PUPOIHBIX MUHEPAIOB
JeiCTBUE pauOAKTUBHBIX U3yUYEHUI HA OpPraHU3M YeJIOBEKa), IPHU 3TOM MEPEBOIUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

ONMKCHIBATh U3YUYEHHBIE CBOMCTBA Te€N WU (PU3MUECKHUE SIBJIICHUS, MCHOJB3Yys (PU3MUYECKUE BEIUYMHBI (CpelHss U
MIHOBEHHasi CKOpPOCTh Te€Ja IPU HEPaBHOMEPHOM JIBH)KEHHMH, YCKOPEHHE, IEpEMEIIEHUE IPU PABHOYCKOPEHHOM
NPSIMOJINHEWHOM JBWKEHUH, YIJIOBAsI CKOPOCTh, IEHTPOCTPEMUTEIBHOE YCKOPEHUE, CHJIa TPEHUS], CHJIa YIIPYTOCTH, CHIIa
TSKECTH, YCKOpEHHE CBOOOJHOIO MaJCHMs, BEC Teja, LIEHTP TSHKECTH TBEPIOTO Tella, UMIIYJbC Tejla, UMIYJbC CHIIbI,
MOMEHT CHJIbl, MEXaHU4ecKasi padoTa U MOIHOCTb, NOTEHI[MAJIbHAS SHEPT U TeJla, MOJHATOTO HaJ NOBEPXHOCTHIO 3€MIIH,
NOTEHLUAIbHASI SHEPTUS CKATOW NMPYKUHBI, KHHETUYECKAsl SHEPIUs, MOJIHAsI MEXaHUYECKasl SHEPIUsl, IEpUOoJ U 4acTOTa
Kose0aHui, Mepuoj MaTeMaTHYEeCKOro M MPY>KUHHOTO MAasTHUKOB, JIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,



CKOPOCTh CBETa, IOKa3aTellb MPEJIOMJICHUS CpeAbl), MPU OMHCAHUU TMPABUIBHO TPAKTOBATH (PUIUUECKHI CMBICHT
UCTIOJIb3YEMBIX BEJIMYUH, UX 0003HAUCHUS U €AMHULIBI PU3NUYECKUX BEJIMYUH, HAXOAUTH (DOPMYIIbI, CBSI3bIBAIOIINE TAHHYIO
bu3NYECKyI0 BEIMYUHY C APYTUMHU BEJIMUYMHAMU, CTPOUTH TpadUKH NU3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBJICHUS U MPOLECCHI, UCHOJB3YS 3aKOH COXPAHEHUsS YHEPIHH, 3aKOH
BCEMUPHOI'O TATOTEHUS, MPUHIUI CYNEPIIO3ULUN CWJI, IPUHLUHUII OTHOCUTENbHOCTH ["anumies, 3axkoHsl HbroTOHA, 3aKoH
COXpaHEHUs MMITyJIbCa, TEOPEMY O KHHETUYECKOW HHEpruu, 3akoH ['yka, 3akoH bepHymin, 3aKOHBI OTpaK€HUA W
IPEJIOMJIEHUS CBETa, (POPMYJTy TOHKOM JIMH3BI, IUTAHETAPHYIO MOJEIb aTOMA, HyKJIOHHYIO MOJIETIb aTOMHOTO S1pa, 3aKOHBI
COXpPaHEHHUS 3apsI0BOTO M MacCOBOI'O YHUCEJ MPHU SJAEPHBIX pEakUusiX, IPU 3TOM pas3indyaTh CIOBECHYIO (GOPMYIIHUPOBKY
3aKOHA M €r0 MaTEMaTUYECKOE BBIPAKECHUE;

CTPOUTH (PU3HUECKUE MOJENIU PEAJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH, BBIIEIATH MPU 3TOM CYLIECTBEHHBIE U
BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, NPOLECCOB, SBJICHUW, MNPUMEHATH (PU3NYECKHE MOJEIU g OOBSCHEHUS
(M3MYECKUX MPOLIECCOB U PEIICHUS YUYEOHBIX 3a/1aY;

OOBSCHATh (PU3NYECKUE SIBJICHMSI, MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE B KOHTEKCTE CUTYyallMil NMPaKTUKO-
OpUEHTHUPOBAHHOTO XapaKTepa, M pelaTb KayeCTBEHHbIC 3a/layd, B TOM 4YHCIJIE TPEOYIOLIUE YHCIEHHOTO OLIEHWBAHUS
XapaKTEPHbIX 3HAYEHUH (U3UUYECKUX BEJIMYMH, MPU ITOM BBIOMPATh aJE€KBATHYIO (PU3MYECKYIO MOJEINb, BBIABISTH
NPUYUHHO-CJIEICTBEHHBIE CBSI3M W BBICTPAWMBATH JIOTUYECKYIO LIETIOYKY paCCyXACHH M3 2—3 MmaroB ¢ OMNOpOM Ha
M3YUYEHHBIE CBOMCTBA (PU3NYECKUX SIBJIEHUH, (PU3UUYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIH;

YBEPEHHO pellaTh Pacu€THbIC 3aJauyM M0 M3ydaeMbIM TeMaM Kypca (U3UKH, BbIOHMpas aJeKBaTHYIO (U3UUYECKYIO
MOJIeJIb, C UCTOJIb30BaHUEM 3aKOHOB U (POPMYJI, CBS3bIBAIOLINX (PU3MUYECKUE BEIMYMHBI, 3aMUChIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pELICHUE 3aJauyM, BBIABISATH HEIOCTAIOLIUME WJIM H30BITOYHBIE JaHHbIE, OOOCHOBBIBATH BBHIOOP MeETOAA
pelieHusl 3a/add, WCIOJIb30BaTh CIPABOYHBIC JIaHHBIE, MPUMEHSATh METOJbl aHallh3a Pa3MEpPHOCTEH, HCIOJIb30BaTh
rpajuyueckue METOJbl pelIeHUs 3ajady, MPOBOAUTH MaTeMaTHYeCKue NpeoOpa3oBaHusi M pacu€Tbl, OICHUBAThH
PEATMCTUYHOCTh TOJYYEHHOTO 3HaueHUsl (PU3MUECKON BEJIMUYMHBI U OMpPENeisaTh pPa3MEpHOCTbh (PU3UUECKON BEITUUMHBI,
NOJIyYEHHOMW NP PEIIECHUN 33]1a4u;

pacrno3HaBaTb IPOOJIEMBbI, KOTOpPBIE MOYKHO PELIUTh IpU MOMOLIM (PU3MYECKHX METOAOB, M IpeljaraTh
OPUEHTHUPOBOUYHBIM CHOCOO peleHus, B ONUCAaHUM HCCIEJOBaHMs PACIIO3HABATh IPOBEPSIEMOE IPEAINOJIOKEHHUE
(runoTesy), OUEHUBATH MPABUIIBHOCTh NOPSAIKA POBEAEHUS UCCIIEI0BAHNS, UHTEPIIPETUPOBATD MTOYYEHHBIA PE3YIbTAaT;



MPOBOJUTD OMBITHI IO HAOMIOACHUIO (PU3NUECKUX SIBICHUN WM (PU3NYECKUX CBOUCTB TN (M3y4eHHE BTOPOTO 3aKOHA
HproToHa, 3aKOHAa COXpaHEHUsl SHEPrUH, 3aKOHA COXPAaHEHUS MMITYJIbCa, ACHCTBUE 3aKOHA BEepHYJUIM M BOSHUKHOBEHHE
NOJABEMHOM CUJIBI KpbLIa, 3aBUCHMOCTb I€pUOAA KOJIEOAHWU MPYKMHHOIO MasTHUKAa OT MaccChl Ipy3a U KECTKOCTU
NPY>KUHBI U HE3aBUCUMOCTh OT aMIUIUTYAbl MajbIX KoJieOaHUM, MPSIMOJIMHEHHOE paciHpOoCTpaHEHUE CBETA, Pa3oKEHUE
0eyoro cBera B CIEKTP, U3YYEHUE CBOWCTB M300paXeHHsS B IJIOCKOM 3€pKaje U CBOMCTB M300pa)kKeHUs MpeIMeTa B
coOuparoliell JIMH3€e, HAOMIOAEHUE CIUIOMIHBIX M JIMHEWYAaThIX CIEKTPOB HM3IIy4eHHs): (HOPMYJIUPOBATh IMPOBEPSIEMOE
MpEeANnoJioxKEeHUe (TUMOTE3y) O BO3MOXHBIX pe3yJbTaTax HaOMIOACHUN, CaMOCTOSTEIBHO COOMpAaTh YCTAHOBKY U3
U30BITOYHOTO HaO0Opa 000pyAOBaHUs, ONUCHIBATH XO/1 ONbITa U (HOPMYIHPOBATH BHIBOBI;

IPOBOAUTH IPU HEOOXOAUMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONpeAeNss CpeJHee 3HAUCHUE U3MEPSAEMON BEIMUHHBI
U Ompeleisisi MOTPEIIHOCTh PE3yJIbTaTOB MPSIMBIX HU3MEPEHUH, OOOCHOBBIBATH BBIOOp CHoOcO0a HU3MEPEHUS
(M3MepUTeNbHOTO TPUOOpPa);

IPOBOJUTh KOCBEHHbIE M3MEpeHUsi (U3MYECKUX BEIWYMH (CpeaHsss CKOpPOCTh W YCKOpPEHHE Teia Ipu
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOpPEHHE CBOOOJHOTO TajaeHus, KECTKOCTh MPYXKUHBL, KOAXP(PUUIUEHT TpPEHUs
CKOJIb)KEHUS, MeXaHnyeckass paboTa M MOLIHOCTb, 4acTOTa M IMEpUOJ KOoJeOaHWH MaTeMaTHYeCKOro U MpPYXUHHOIO
MasiTHUKOB, (DOKYCHOE pacCTOSIHUE COOMpAroIel JIMH3bI U €€ ONTUYecKas CUiia, paJuOaKTUBHBIN (POH) C UCMOIB30BaHUEM
aHAJOrOBBIX MW UU(MPOBBIX MNPUOOPOB: OOOCHOBBIBATH BBHIOOp METOAA U3MEPEHHUA, IUJIAHUPOBATh HW3MEpPEHUS,
CaMOCTOSITEJIbHO CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, BBIYHMCIATH 3HAYEHUE BEIUYMHBI WU AHAIM3UPOBATH
NIOJIyYEHHBIE PE3YJIbTATHI, OLIEHUBAS IOTPEIIHOCTD PE3YJIBTATOB KOCBEHHBIX U3MEPEHUN;

IPOBOAUTH HKCIEPUMEHTAJIbHbIE HCCIEIOBaHMUS 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH (3aBUCUMOCTb IyTH OT
BPEMEHHU MPU PaBHOYCKOPEHHOM JIB)KEHMH 0€3 HayaJbHOW CKOPOCTH, 3aBUCHUMOCTb CHJIbI TPEHUSI CKOJIBXEHHUS OT CHUJIbI
HOPMAJILHOTO JIaBJICHUS, TIEpHOJa KoJeOaHUl MaTeMaTH4eCcKOro MasTHHKAa OT JJIMHBI HUTH, OINpPEACNICHUE YCKOpPEHUS
CBOOOJHOTO MaJCHMS, UCCIEIOBAaHUE M3MEHEHUsS BEJIMYMHBI U HAMpPABJICHUS WHIYKIHOHHOTO TOKA, 3aBUCHUMOCTh YTIJa
OTpa)K€HUsl CBETa OT YyIVla NAaJACHMS, yria IPeJOMJIEHHS OT yrja NaJeHUs CBETOBOIO JIy4a, HCCIEJOBAaHUE TPEKOB:
U3MEpPEHHE YHEPTHH YaCTHUIBI IO TOPMO3HOMY IyTH (110 oTorpadusiMm)): COBMECTHO C yuuTeaeMm GopMyIupoBaTh 3a7a4y
U TUNOTE3y  MCCIENOBaHUS, CaMOCTOATENbHO  IUIAHUPOBATh  MCCIEOBAaHUE,  CAMOCTOSITEIBHO  COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, MPEACTABIATH IMOJYYEHHBbIE 3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BHUAE TaOIUIl U
rpauKoB, OLIEHUBATDH MOTPEIIHOCTH, JEJIaTh BBIBOBI [0 PE3yIbTaTaM HCCIIEIOBAHNUS;



coOJTI01aTh TIpaBMIa 0€30MMaCHOTO TPY/Ia pH padboTe ¢ 1abopaTOpHBIM 000PYTOBAHHUEM;

XapaKTEepPU30BaTh MPUHUUIBI JCUCTBUS HW3YYEHHBIX NPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTHMYECKHX
IPOLIECCOB C OMOPOW HAa UX ONMHMCAHMS (B TOM YHUCIE: CIIUAOMETP, JATUUKHU MOJO0KEHUS, PACCTOSIHUSA U YCKOPEHUS, PAKEeTa,
9XO0JIOT, OYKH, MEPUCKOII, PoToanmnapar, MUKPOCKOI, TEIECKOM, ONTUYECKIE CBETOBO/bI, CIIEKTPOCKOII, I03UMETp, Kamepa
Bunbcona), Mcronb3ysi 3HAHUS O CBOMCTBAX (DU3MUECKUX SIBICHUH M HEOOXOAuMble (DU3MUYEecKHe 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl W CXEMATHYHbBIE PUCYHKM HM3YYEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPHUTENBHBIX MPUOOPOB WU
TEXHOJIOTUYECKUX TPOLECCOB MpPU PEIICHUH Y4YEeOHO-NPAKTHUECKUX 3aJa4, ONTHUYECKHUE CXEMBI [UISl IMOCTPOCHHS
M300pakeHU B MJIOCKOM 3€pKajie U coOuparoiiei JuH3e;

IPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMALUIO O MpUMEpax) MPaKTUYECKOTO UCIOIb30BaHUS (PU3NYECKUX 3HAHUU B
MIOBCEIHEBHOM >KM3HU AJIs1 oOecriedeHusi 0€30MacHOCTU MpU OOpallleHuu ¢ NpudopaMu U TEXHUYECKUMHU YCTpOMCTBaMH,
COXpaHEHUS 3/10POBbs U COOIIOAEHUSI HOPM IKOJOTUYECKOTO MOBEACHUS B OKPY KAIOILIEH CpeE;

OCYUIECTBJIATh MOUCK HMH(POpMALMH (PU3HUECKOTO cojJiepKaHusl B VIHTepHeTe, CaMOCTOSTENbHO (QOpMYyIHpYs
MOUCKOBBIN 3aMpoc, HAXOJUTh IYTHU OMNPEIENIECHUs TOCTOBEPHOCTH MOJYyUYEHHOM HH(POpMAIMM Ha OCHOBE MMEIOLIUXCS
3HAHUH U TONOJIHUTEIbHBIX HCTOYHHUKOB,;

UCITIOJI30BaTh MPHU BBHIMOJHEHUU YYEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO JIUTEPATypy (U3HUECKOTO COJAEpKAHMS,
CIIpaBOYHbBIE MaTepHalibl, pecypchl ceth MHTepHET, BianeTh NpUEMaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIu U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIEC NMMCBbMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE MH(OPMALMU U3 HECKOJBKUX MCTOYHHUKOB
($U3NYECKOTO CoepKaHus, MyOJIIMYHO MPEACTABIATh PE3yIbTaThl MPOEKTHOM MM UCCIIEOBATENBCKOMN JESTEIbHOCTH pU
TOM TPAMOTHO HCIMOJIb30BATh W3YUYEHHBIM MOHSATUHHBIN anmapar W3y4aemMoro pasiaena (U3MKM U COMpPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALUEN ¢ yUETOM OCOOEHHOCTEN ay IMTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB  TeM (ungposbie)
Ne i/m Konrpouabsneie IIpakTuuyeckue
NporpamMmbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
1.1 ®dus3uka — HayKa 0 IpUpoje 2
1.2 DOU3NYECKUE BEITUYNHBI 4 3
1.3 EcrecTBeHHO-Hay4HBIN METO/1 MO3HAHMS 2 1
Hroro no pazgeny 8
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
2.1 CrtpoeHue BemecTra 2 1
JIBr>KeHre U B3aUMO/IEMCTBUE YACTHUII
2.2 4 2
BEILIECTBA
23 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro no pasaeny 7
Pa3nen 3. /IBu:xeHHe U B3aUMO/ieilicTBUE TeJl
3.1 MexaHn4eckoe ABUKEHUE 10 2
3.2 HNuepus, Mmacca, MIOTHOCTD 9 1
3.3 Cuna. Bunbl cun 15 1 3
Uroro no pazgeny 34
Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaya naBneHust TBEpALIMU 5 2




TCI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBieHune KuIKOCTH 6
4.3 ATMocdepHOe aBIeHHE 1
44 HCI)’ICTBITI.G JKUJKOCTH U Tra3a Ha 12 3
MOrpyXEHHOE B HUX TEJIO
Hroro no pazneny 28
Pa3nes 5. PaGora m MOIIHOCTB. JHeprus
5.1 PabGora 1 MomHOCTH
5.2 [IpocThie MexaHU3MBI 2
5.3 MexaHn4deckast SHEPTUS 5
Hroro no pazgeny 19
Pa3nea 6. [loBTopuTe1bH0-00001Ia10IM I MOYJIb
6.1 [ToBTOpHUTENBHO-0000IIAOIINIT MOTYJTh 6
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 23




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoabnbie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUS
1.1 CrtpoeHue u cBOWCTBA BeLIECTBA 6
1.2 TeruoBbie MPOIECCHI 33 1 6.5
Hroro no pazgeny 39
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
)1 DneKTpuuecKue 3apsabl. 3apsHDKEHHbIE Tea 9 |
' Y UX B3aUMOJIEUCTBUS
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK 31 10
23 MarHuTHbIE SBJICHUS 11 2 4
24 ONeKTpOMarHuTHAsE HHIYKIIUS 7 1
Hroro no paszneny 58
Paspnen 3. IloBTopuTe1bHO-0000111a101IUIT MOAYIb
3.1 [ToBTOpUTENBEHO-00001ITAIOIINI MOTYIIB 5
Uroro no pazgeny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne n/m Kontpoabnbie IlpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3zpen 1. Mexannueckue siBJICHUA
MexaHn4ecKoe ABMKEHUE U CIIOCOOBI ero
1.1 30 1 4
OmnHUCaHus
1.2 B3aumoneiictsue e 18
1.3 3aKOHBI COXPaHEHUS 15 1 2
Hroro no pazgeny 63
Pa3nes 2. Mexannveckue KoJie0aHUsI U BOJIHBI
2.1 Mexannueckue KojiebaHus 8 3.5
2.2 MexaHuueckre BOJIHBI. 3BYK 10 3
Hroro no pazgeny 18
Pa3pnen 3. DiieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6
’ AJIEKTPOMArHUTHBIC BOJTHBI
Hroro no pazneny 6
Paspnen 4. CeeroBbIe sIBJICHUSA
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 2
4.2 JIuH3b1 U onTUYECKUE TPUOOPHI
4.3 Paznoxxenue 6emoro cBera B CEKTP 1




Hroro no pazgeny 16
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
5.1 Hcnyckanue v morjiomeHne cBeTa aroMoOM 4 1
5.2 CTpoeHue aTOMHOTIO siapa
53 SnepHble peakuuu 7
Hroro no pazneny 16
Pa3neu 6. [loBTopuTte1bHO-000011a101M I MOYJIb
6.1 Mexanuueckue siBIeHHS (IOBTOPUTEIBHO- 6 3
' 0000IIAKOIIHI MOJTYJIb)
62 TemoBsie siBIEHUS (TIOBTOPUTEIBHO- 3
' 00001Iat0NIT MOYJIb)
63 DJEeKTPOMAarHUTHBIC SBICHUS 3 )
) (MOBTOPUTENBHO-0000IAIOIINIA MOTYJIb)
6.4 CaeToBbI€ sIBIIEHUS (TOBTOPUTENILHO- | 1
' 0000IIAKOIII MOJTYJIb)
6.5 [ToBTOpUTENBEHO-0000IIAIOLTHI MOTYJTH 4
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 26.5




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabsnble IIpakTuyeckue
n/n Bceero U3YyYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 dusuka — HayKa o npupoze. AsneHus 1 01
MIPUPOJIBI
n2
2 ®usnuecKue sBICHUs 1
®u3nYeCKUe BEINYMHbL. Pa3MepHOCTb.
3 ®dusznyeckue npudopsl. [lorpemHoctu npu 1 012
MIPSIMBIX U3MEPEHUSIX
VYpok-uccnenosanue "M3mepenue
4 JIMHEWHBIX Pa3MEpPOB T U IPOMEKYTKOB 1 1 04
BpeMeHH"
5 JlaGopatopHnas pabora "M3mepenue 1 1 -
00BbEMa )KUIKOCTH M TBEPIOTO Tena"
6 JlabopaTtopHas pabota "OnpeneneHue | | 05
pa3MepoB MalibiX Tes1. Meton psaioB"
Metoapl HaydHOro no3HaHud. Onucanue
7 (U3MYECKUX SIBJICHUN C TIOMOIIBIO 1 06
MoJielIed
VYpok-uccnenosanue "IIposepka
2 TUIOTE3bI: JAJBHOCTD NOJIETA IIapHKa, 1 1
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, 11-6
4yeM O0JIbIIe BhICOTA MycKa"




Crpoenue BemiecTBa. ONBITHI,
JIOKa3bIBAIONINE JUCKPETHOE CTPOCHHE
BEIIECTBA

n7

10

Jlaboparopnas pabota "OrneHka auamerpa
aToMa METOJIOM PS/IOB (C HCIOIb30BAaHUEM

¢dororpaduii)"

ns5n/pl

11

12

13

Ypok-uccnenosanue "HabmroneHue
TEIUIOBOTO paciIupeHus ra3oB. OMbITHI 110
O0OHAPYKCHHIO ICUCTBUS CHIT
MOJIEKYJISIPHOTO IPUTSKEHUS "

JIBmxenue yactui Beuecta. Auddysus.
BbpoyHoBckoe nBuKeHUE
Ypok-uccnenosanue "HabmroaeHue u
00BsicCHEHHE OPOYHOBCKOTO TBUKEHUS U

mddyzun"

ns

n9,10

n9,10

14

B3anMonelicTBHEe YacTHI] BEIIECTBA:
HpI/ITfDKeHI/Ie 1 OTTAJIKUBAHHUC

nll

15

16

ArperatHble COCTOSIHHSI BEIIECTBA.
Oco0EeHHOCTH arperaTHbIX COCTOSTHUI
BOJbI

Mexanunueckoe apuxenue. [1yTh,
TPAeKTOpHsl, IEPEMEILICHHE

nl2,13

nl4

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE
neukeHne. CKopocTh

nl5

18

HaxoxieHne ckopocTH, IyTH U BpEMEHU
IIPY PABHOMEPHOM ITPSMOJIMHEHOM
JIBKEHUH

nleé

19

Jlaboparopuas pabota "Onpenencaue

nl4-16




CKOPOCTHU PAaBHOMEPHOTO JABHKEHUS"

['paduku npsMOIMHENHHOTO PAaBHOMEPHOTO

20 n1iz,

JIBUKEHUS
n ~

)1 Pemenue 3agau nmo reme "Pacuer cpeanen 016-17
ckopoctu"
Jlaboparopnas pabota "Onpenencaue

22 CpEelIHEN CKOPOCTH CKOJIbKEHHS OpycKa 018
WJIY 1IapUKa M0 HAKJIOHHOM MJIOCKOCTH"

THOCHTEILHOCTh JBUKCHHUS. KEHU

3 OTHOCHUTENBHOCTD JBUXKE Crnoxenue n16-18
CKOPOCTEH MpH NapaJiyieIbHOM JIBHIKEHUH
[Tonyuenue u ananus rpadukoB

24 3aBUCHUMOCTH IYTH ¥ CKOPOCTHU JABUKCHHUS 1 16-18
OT BPEMEHHU
Pemenue rpadguueckux 3amad 1o teme
n

25 Mexanuka. PaBHomepHoe n16-18
NpSIMOJIMHEITHOE IBUKEeHUE"

26 SIBnenue nHepuUU. 3aKOH UHEPLUU n13
B3aumopencTeue Ten Kak npuyMHa

7 M3MEHEHUs CKopocTH. Macca Tena Kak
Mepa UHEPTHOCTHU TeJa IpU n 20,21
MOCTYMATEeIbHOM JIBHYKEHUHN

n

)3 VYpok-uccnenosanue "CpaBHeHUE Mace MO 20,21,22
B3auMoeicTButo Ten"

29 [ImoTHOCTH BemiecTBa n23

30 JlaGopatopnas pabora "Onpexnenenue 023

IJIOTHOCTU TBEpAOTO Tea"




Pemtenue 3amau mo treme "Macca Tena.

31 naparpa¢ 24
IImotHOCTE BemecTna"
MecH | cIiaBel. [loBepxHOCTHAS 1
10 Cwmecu u cruia OBEPXHOCTHA. naparpad 20-24
JMHEWHas MIIOTHOCTD
[ToaroroBka K KOHTPOJIBHOM pabOTE MO
Teme "dusrka — Hayka 0 IpUupoe.
33 [lepBoHayanbHbIe cBeleHUs 00 AaTOMHO-
MOJICKYJISIPHOM CTPOCHHU B TBA.
OJIEKYJISIPHOM CTpOE ellecTBa naparpad 20-24
Mexanuka"
KontponbHas padota no teme "dusnka —
34 Hayka o npupoje. [lepBonavansHbie
CBEZICHUs 00 aTOMHO-MOJIEKYJISIPHOM
A yIip naparpa¢ 20-24
CTpOEHMHU BelecTBa. MexaHuka"
35 Cuna. SIBnenue tsarotenus. Cuia TSKeCTH naparpa¢ 25
n JKeHue cuil. Perienu q 1
36 300paxenue cui. Pemenue 3aga4 no naparpad25
teme "OnpeneneHue CUibl TsokecT"
37 Cuna ynpyrocrtu. 3akoH ['yka naparpag 27
napar 2
38 Bec tena. U3mepenue cun. Jlunamomerp aparpa¢ 26
Ypoxk-uccnenoanue "Habmonenue
39 U3MEHEHHUS CKOPOCTH NpU naparpad 29,30
B3aUMOJACICTBUU TEN"
Pemenn 4 1o teme "Cu
40 emnrenue 3amad no teme "Cuiia naparpad 25-30
yrpyroctu. Bec tena"
JlabopaTtopHas pabota "OnbITHI,
41 JIEMOHCTPUPYIOIINE 3aBUCUMOCTh

pactsbkeHus (nedopmarim) NpyKUHBI OT

naparpa¢ 25-30




MIPUIIOKEHHOM Crtbl"

42 Cuna tpeHus naparpa¢ 32
43 Crnoxenue cuil. PapHoselcTByomas cuna naparpa¢ 31
Pemenne 3amau mo teme "CiioKeHUE CHIIL.
44 _ A naparpa¢ 25-32
PaBHopelicTByomas cua"
Pemenue 3amau mo reme
45 vﬂ naparpa$25-32
"BzanMonencraue Tei. Cuibl B MeXaHHKe"
Pemenue 3anay no teme "Cuna tpenus".
46 Ypoxk-uccienoBaHue 1o TeMe
"HMccnemoBanue 3aBUCUMOCTH CHIIBI
naparpa$25-32
TPEHMS OT IUIOIIAU COIIPUKOCHOBEHUS"
Jlaboparopnast pa6ota "ONBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHIIBI
47 TPEHUS CKOJIbXKEHHUS OT CHJIBI JABJICHUS U
XapakTepa COIMPHUKACAIOIINXCS
P p Vp m naparpa¢ 25-32
noBepxHocTei"”
Pemenne 3amau mo reme
48 Uﬂ naparpa¢ 25-32
"BianMonencreue tein. Cuisl B MexaHuke"
KontpoasHas padbora mo Teme
49 p . p naparpa¢ 25-33,34
"B3aumonericTeue Tea"
50 JlaBneHue TBEPABIX Tel naparpad 35
Vpok-skcrepuMeHT "CrocoOs!
51 p p naparpa¢ 35
onpeereHus JaBieHus: TBepaoro tena'
VYpok-uccrnegosanue "3aBUCUMOCTh
52 p A naparpa¢ 35

JIaBJIEHU ra3a OoT TemrepaTypsl”




JlaBneHue XUAKOCTEH U ra3oB. 3aKOH

53 naparpa¢ 36,37
[Tackans

54 [IHeBMaTH4eCKHE yCTPONCTBA naparpa¢ 36, 37

55 3aBUCHUMOCTD JaBJICHUS KUIAKOCTH OT naparpad 38,39
[JTyOUHBI

56 [M'aapocTaTnyeckuii mapagokc naparpa¢ 38,39,45 44

n

57 Ypoxk-tipoekt "M3ydenue cooduaronmxcs naparpad 40

cocy0B"
"

53 VYpoxk-koupepenuus "' mapaBiamueckue naparpad 40,45
MeXaHU3MbI"

59 Hcnonbs3oBaHue BHICOKHUX JaBICHUH B naparpad 36-40
COBPEMEHHBIX TEXHOJOTUSIX

n

60 Pemenue 3agau no reme "JlaBnenue naparpad 36-40
JKUIKOCTH"

61 ATMmocdepa 3eMu ¥ IPUUUHBI €€ naparpad 41
CYIIIECTBOBAHUS

n

6 YpVOK uccnenosanue "[IposBnenue naparpad 41
neicTBus atMocepHOro AaBneHus"

63 N3mepenue aTMochepHOTO AaBJICHUS. naparpac 42
Omneit Toppuuemu
3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsb! s naparpad 41,42
M3MEPEHHS aTMOC(PEPHOTO JTaBICHUS

65 Bbapomerp-anepoun. AtmochepHoe naparpad 43,44
JABJICHUE HA PA3JIMYHBIX BBICOTAX

66 BritankuBaromas cuna. 3akoH Apxumeaa naparpad 46,47




67

Pemtenue 3amau mo treme "3akoH
Apxumena"

naparpa¢ 46,47

68

Ypoxk-uccienoBanue
"DJKcrepruMeHTalIbHOE 00HApYKEHHE
JNIEUCTBUS JKUAKOCTHU U ra3a Ha
IIOTPY’KEHHOE B HUX Te€N0"

naparpa¢ 46,47

69

70

Jlaboparopnas pabota "Onpenenenue
BBITAJIKUBAIOLLEH CHJIBI, JEHCTBYIOLIEH HA
TEJI0, IOTPYKEHHOE B )KUJKOCTH"

IInaBanue Texn

naparpa¢ 46,47

naparpa¢ 48

71

Jlaboparopnas padota "Hccienoanue
3aBHCHUMOCTH Beca Tejia B BOJIe OT 00beMa
MOTPY>KEHHOW B HUJIKOCTh 4acTu Tena"

naparpa¢ 48

72

BOS,I[yXOHJ'IaBaHI/Ie. IInaBaHue CyaoB

naparpa¢ 49

73

Pemenue 3ana4 no teme "3akoH
Apxumena. YcnoBus raaBaHus ten"

naparpa¢ 43-49

74

75

76

Pemenue 3amada mo teme "JlelicTBue
KHUJIKOCTHU U ra3a Ha IMOrpy>K€HHOC B HUX
Tesno"

Ypok-nipoekt "KoHCcTpynpoBaHnue
apeoMeTpa WIH JOJKU U ONPENETICHHE
Ipy30MOaABEMHOCTH"

[TonroToBka K KOHTPOJIBHON paboOTeE 1O
teMe "/laBieHne TBEpABIX TEN, KUAKOCTEN
u razoB"

naparpad 43-49

naparpad 43-49

naparpa¢ 43-49

77

KontponbHas padota no teme "JlaBienne
TBEPABIX TEJ, )KUAKOCTEHU U ra3oB"

naparpa¢ 43-49




naparpa¢ 50

78 Mexanunueckasi pabota

79 MomHocTb naparpa¢ 51

20 Pemrenue 3aau Ha onpezeneHue padoThl U naparpad 50,51
MOIITHOCTH

81 PaboTa cuitbl TSKECTH U CUIIBI TPEHUS naparpa¢ 50,51

" .

22 Ypok HccneJ;IOBaHHe P?cqu MOIIIHOCTI/I:' naparpad 50,51
pa3BUBaeMOM MpU MOABEME I10 JIECTHULIE

83 ITpocThblie MEXaHU3MBI naparpa¢ 52,53

84 MowmenT cuisl. [IpaBuino MOMEHTOB naparpad 54
JlaGopatopHnas pabora "H3yuenue

85 IpaBUJjIa pblyara Juis HOJBUKHOTO U naparpad 52-54
HEMOJIBUKHOTO 0JI0KOB"

86 "3o010T0€E NpaBUIIO" MEXaHUKU naparpa¢ 52-54
Pemenue 3ana4 no teme "3onotoe

87 npaBmiio MmexaHuku" / Beepoccuiickas naparpad 52-54
IpoBepoyHas pabora
Pemenue 3anau o teme "Pabota cuiiel

88 TsDKEeCTH U cuitbl TpeHus" / Beepocceuiickas naparpad 55
IpoBepoyHas pabora

"

29 VYpoxk-npoekt "[IpoekTupoBaHue ) naparpad 56
MOJIUCIIACTOB C 33/IaHHBIMU ITapaMeTpaMu
VYpok-konpepenuus "IIpocTsie

90 MEXaHU3MBI B OBITY, TEXHUKE, KUBBIX

naparpa¢ 57

opranusmax"




KoaddutmenT mone3noro neicTBust

91 naparpa¢ 58
MIPOCTHIX MEXaHU3MOB
Jlaboparopnas pabota "Onpenencaue

2 KITI moaBM>KHOTO U HENOIBUKHOT

9 J nox OT'0 1 HEMOJI oro naparpa¢ 58
0110K0B"
Mexanunueckas sHeprust. Kunetnueckas u

93 p naparpa¢ 59
MMOTEHITMAIbHAS YHEPTUS

94 3aK0H COXpaHEHHUs MEXaHUYECKON naparpad 60
SHEPTHU
VYpok-3KcriepuMeHT ""IKCIepUMEHTAIbEHOE

95 onpe/ielIeHue N3MEHEHHUSI KHHETUYECKOU U
MOTEHIMAIBHOU SHEPTUU IPU CKATHLIBAHUNA

OTCHLHMAILHOM SHEP Py CKATbIBa naparpad 50-59

Tejla IO HAKJIOHHOHU IUTOCKOCTH"
TloaroroBka K KoH BHOU TE IT

96 0;[(:0 a K KOHTPOJILHO pa6oe"0 naparpad 50-59
teMe "PaboTa 1 MOIIHOCTb. DHEPrust

n

97 KonTponbnas pabota o Teme "Pabota u naparpad 50-59
MOIIHOCTb. DHEPIus"
Pabora c TekcTtaMu 1o TeEM

08 abora ¢ TekcTa 0 TeMe naparpad 14-23
"Mexannuyeckoe aBmKeHue"
Pabora ¢ Tekctamu 1o teme " HUA

99 abora ¢ TekcTa o Teme "CTtpoeHue naparpad 7-13
BenrecTna"

"

100 Pabora ¢ Texctamu o teme "CHiel B naparpad 24-34
npupoae”
Paodorta ¢ Tekctamu o Teme "JlaBieHu

101 aiio a C TEKCTa o teme "JlaBneHue naparpad 35-49
TBEPABIX TEN, )KUAKOCTEH U ra3oB"
PabGora ¢ TekcTamut 1o TeMe "DHePrus.

102 aboTa ¢ TeKc o TeMe "OHep naparpad 50-60

[IpocTeie MexaHU3MbI"




OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

102

23



8 KUIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bcero U3YYeHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE TOJIOKEHUS MOJIEKYJIPHO- bubnuoreka [IOK
1 KHHETUYECKON TEOPUU U UX OMBITHBIC 1 01.09.2025 https://m.edsoo.ru/ff0a4ffe
MTOATBEPK ICHUS
bubnuoreka [IOK
2 Macca 1 pasmep aTOMOB ¥ MOJICKYI 1 03.09.2025 hitps://m.edsoo.ru/ff0a4ffe
; Mojenu TBEpIOro, JKHUAKOTO 1 : Bubimorexa LIOK
ra3000pa3HOro COCTOSHMI BELIECTBA 04.09.2025 hitps://m.edsoo.ru/ff0adffe
VYpok-koupepennus "Kpucraminueckue u bubmuoreka [JOK
4 T T 1 https://m.edsoo.ru/ff0adffe
amop(dHbIe Tena pa(beH" OJIy4eHHE 08.09.2025 p
HCKYCCTBEHHBIX aJIMa30B
s CMa4nBaHKe U KaWLIAPHOCTb. . brbmorexa [IOK
[ToBepxHOCTHOE HATSKEHUE 10.09.2025 = https://m.edsoo.ru/ff0adffe
bubnunorexa LIOK
6 TeroBoe pacmmpenue u cxarue 1 11.09.2025 https:/m.edsoo.ru/ff0adffe
bubnunorexa LIOK
7 TemoBoe neuxeHue. Temneparypa 1 15.09.2025 hitps: //m.edsoo.ru/ff0adffe
but6mmorekxa [IOK
8 TemneparypHble IIKaIbl 1 17.09.2025 https://m.edsoo.ru/ff0a4ffe
9 BayTpeHnHsst sHeprus u crnocoon! eé 1 bubnuoteka [JOK



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
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W3MEHEHUSA 18.09.2025 https://m.edsoo.ru/ff0a4ffe
bubnunoreka LIOK

10 Bune! Tennonepenauu 22.09.2025 https:/m.edsoo.ru/ff0adffe
VYpok-koupepennus "Vcronp3oBanue bubmuorexa [JOK

11 i https://m.edsoo.ru/ff0a4ffe
TEIUIOBBIX CBOMCTB BeH_IeC"'[:B 1 MaTepUaloB B 24.09.2005 p
LEJSIX AHEProcOepexeHus

1 KonuuecTBo TemioTsl. Y aenbpHas bubmmorexa [IOK
TeNI0EMKOCTE 25 .09.2025 https://m.edsoo.ru/ff0a4ffe
VYpok-uccnenosanue "[IpoBepka runoressl bubnnorexa [JOK

13 JIMHEWMHOU 3aBUCUMOCTH JIMHBI CTOJIONKA https://m.edsoo.ru/ff0a4ffe
KHUJKOCTU B TEPMOMETPUUECKON TpyOKe OT 29.09.2025
TEeMIIEpaTyphl"
YpaBHeHUE TEIJIOBOTO OaaHca. bubmuoreka [IOK

14 TennooOMeH U TemIoBoe paBHOBECHE. 3aKOH 01.10.2025 https://m.edsoo.ru/ff0a4ffe
Herorona—Puxmana o
Jlaboparopnast paborta "HccnenoBanue bubmuoreka [IOK

15 SIBIICHUS Tennoo6MevHa HpI/I"CMeHH/IBaHI/II/I 02.10.2025 https://m.edsoo.ru/ff0a4ffe
XOJIOJTHOM U Topsiued BO/bI

P Pemenwe 3amad mo Teme "TemtooOMeH bubmmorexa [IOK
TEIIOBOE paBHOBECHE" 06.10.2025  https://m.edsoo.ru/f0adffe
JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK

17 KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOU https://m.edsoo.ru/ff0a4ffe
IIpH TEIJIO0OMEHE C HarpeThIM 08.10.2025
METaJUIMYECKUM TUIUHAPOM"

8 [LnaBieHye U OTBEPACBAHKE Bubnmoreka [IOK
KPUCTAJUTMYECKUX BEIIECTB. Y IeNbHAS 09.10.2025  hitps://m.edsoo.ru/ff0adffe
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TCILJIOTA ITJIaBJICHUA

19 Pemenue 3ama4 no teme "Ilnasnenue u But6moreka [IOK
OTBEPI€BaHUE KPUCTAIUIMYECKHUX TeN" 13.10.2025  hitps://m.edsoo.ru/ff0asffe

20 JlaGopaTopHas pabora "OnpeneneHue { bubimorexa IIOK
YJEIbHOW TEIUIOTHI TJIaBJIEHUs Jibaa" 15.10.2025 https://m.edsoo.ru/ff0adffe
VYpok-uccnenosanue "CpaBHeHHE bubnnorexa [JOK

71 MPOIIECCOB TUIABJICHUS KPUCTATNIMYECKUX | https://m.edsoo.ru/ff0a4ffe
TeJl U pa3MATrYeHus IpU HarpeBaHUU 16.10.2025
amopdHbIX TENI"

99 [Tapoo6pa3oBanue U KOHJEHCAIIUS. But6morexa LHOK
Vcnapenue 20.10.2025 https://m.edsoo.ru/ff0a4ffe
Kunieane. VY nenpHas temmiora bubmmoreka IIOK

” napoo0Opa3zoBaHusi. 3aBUCUMOCTb https://m.edsoo.ru/ff0a4ffe
TeMIepaTypbl KUIIEHUs OT aTMOC(EpHOro 22.10.2025
JaBJICHUS

o4 Pemenue 3anau o teme "TlapooGpasoBanue bubnmorexa LHOK
U Kuerue" 23.10.2025 https://m.edsoo.ru/ff0a4ffe
Ypok-uccnenoanue "OObsIcHeHNE bubnmnoreka [JOK

25 3aBHCHMOfTH TEeMIIEpaTyphbl KUIICHUS OT 1 05.11.2025 https://m.edsoo.ru/ff0a4ffe
TABIICHUS

%6 HacelmeHHbIH ¥ HEHACBIIIIEHHBIN T1ap. bubmmorexa [IOK
BnaxxnocTs Bo3iyxa 06.11.2025  https://m.edsoo.ru/ff0adffe
BrnaxHocTs BO31yXa U €€ U3MEpPEHHUE. bubnmnoreka [JOK

27 Jlaboparopnas padota "Onpenenenue 0.5 https://m.edsoo.ru/ff0a4ffe

OTHOCUTENLHOM BIAXXHOCTH BO3yXxa"

10.11.2025
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28

Pemrenue 3agad mo reme "BaaxxHocTs"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4ffe

12.11.2025
Pemenue 3agau u ananus cUTyauu, bubnunoreka LIOK
29 CBSI3aHHBIX C SBJIICHUAMU UCIIAPEHUS U 13.11.2005 https://m.edsoo.ru/ff0a4ffe
KOHJICHCAIIUU
30 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnnoreka LIOK
cropaHus 17.11.2025 https://m.edsoo.ru/ff0a4ffe
bubnuoreka [{OK
31 [TpuHIUITBI paOOTHI TEIJIOBBIX ABUTATCIICH 19.11.2025 https://m.edsoo.ru/ff0adffe
17 [TapoBas TypOuHa. /IBurareiar BHyTPEHHETO bubanoreka LIOK
CropaHus 20.11.2025 https://m.edsoo.ru/ff0a4ffe
bubmmoteka IIOK
33 KT reniosoro asurarest 24.11.2025 https://m.edsoo.ru/ff0a4ffe
34 Pemrenne 3amau mo Teme "KII/I TerioBoro Bubnmnorexa [IOK
nsuraress"” 26.11.2025 https://m.edsoo.ru/ff0adffe
35 VYpok-koHpepenius "TermnoBbie ABUTATENN Bubmmoreka [TOK
1 3al1UTa OKpY Karomei cpeapr” 27 11.2025 hitps://m.edsoo.ru/ff0a4ffe
bubnunorexa LIOK
36 TenmoBble MOTEPHU B TEIIOCETSIX 01.12.2025 https://m.edsoo.ru/ff0a4ffe
37 3aKOH COXpaHEHUs U MPEBPAICHUS SHEPTUU bubmuorexa [IOK
B MEXaHUYECKHMX U TEIUIOBBIX IIPOLIECCAX 03.12.2025 | https:/m.edsoo.ru/ff0adffe
38 [ToaroToBka K KOHTPOJIBHOH paboTe 1o TeMe bubmmorexa [IOK

"TermnoBele aBiaeHUA. I3MeHeHHE

04.12.2025

https://m.edsoo.ru/ff0a4ffe
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arperatHbIX COCTOSIHUH BeecTBa'

Kontponbnas padota nmo teme "TermioBbie

bu6nmmoreka [IOK

A https://m.edsoo.ru/ff0a4ffe
39 SIBJICHUS ! 3MeHeHI/Ie”aI‘p6I‘aTHBIX 08.12.2025 p
COCTOSIHMH BEIIeCTBa
bu6nmmorexa [IOK
40 DnekTpusanus Tei. J[Ba poaa 3apsioB 10.12.2025 | hitps://m.edsoo.ru/ff0adffe
VYpoxk-uccienoanue "Hccinenopanue bu6nmorexa LIOK
41 0 https://m.edsoo.ru/ff0a4ffe
CIOCOOO0B PA3TMYHBIX ]:CI.HGCTB 11.12.9025 p
HadJICKTPU30BBIBATHCS
0 B3aumMoielicTBUE 3apsKEHHBIX TEll. 3aKOH Bubmmorexa LIOK
Kyona 15.12.2025 https://m.edsoo.ru/ff0a4ffe
Dnektpuyeckoe nosie. Hampskx€HHocTh bubmuoreka [JOK
43 anexTpudeckoro noss. [puniun 17.12.2005 https://m.edsoo.ru/ff0a4ffe
CYTIEPTIO3UIINH JJICKTPUUICCKUX TTOJICH o
44 HocuTtenu 31eKTpuuecKux 3apsioB. bubmiorexa IIOK
DemeHTapHbIi 3apsaa. CTpoeHne aToMa 18.12.2025  https://m.edsoo.ru/ff0asffe
bubnmorexa LIOK
45 3aK0H COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia 2120025  httpsy/m.edsoo.ru/ff0adffe
46 ITpOBOAHUKH, TUIIEKTPUKU Bubmorexa LIOK
MOy TIPOBOAHAKH 24.12.2025 https://m.edsoo.ru/ff0a4ffe
47 Vpok-koudepennus "DekTpusaiys B but6moreka IIOK
MMOBCEAHEBHOM KU3HA" 25.12.2025 https://m.edsoo.ru/ff0a4ffe
Pemrenue 3a1a4 1o Teme "3aK0H COXpaHEHHMS bubmiorexa HOK
48 https://m.edsoo.ru/ff0a4ffe

3JIEKTpUYECKOro 3apsaa”

29.12.2025
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Dnekrpuueckuil Tok. UcTouHukn

bubnunoreka LIOK

4 BJIEKTPUYECKOTO TOKa 12.01.2026 | hittps://m.edsoo.ru/ff0adffe
VYpok-uccnenosanue "HcciaenoBanue bubmmoreka [JOK
50 JEUCTBHUS DJIEKTPUYECKOIO Hf')JISI Ha 14.01.2026 https://m.edsoo.ru/ff0a4ffe
MIPOBOJHUKH M TUIJICKTPUKH
bubnunoreka LIOK
51 OIEKTPUYECKHUIT TOK B METaJlIax 15.01.2026  hitps://m.edsoo.ru/ff0a4ffe
bubnuoreka [{OK
52 ONEKTPUYECKUH TOK B XKUIAKOCTAX M ra3ax 19.01.2026  https://m.edsoo.ru/ff0a4ffe
bubnuoreka [{OK
53 OnekTpuyecKas Lernb 21.01.2026 https://m.edsoo.ru/ff0a4ffe
bubmmoteka IIOK
54 Cuna Toka. AmMnepmerp 22.01.2026 https://m.edsoo.ru/ff0a4ffe
bubmmoteka IIOK
55 DnexTpuueckoe HanpsikeHue. Bonbtmerp 26.01.2026  https://m.edsoo.ru/ff0adffe
Jlaboparopnast padota "CoOopka u bubmuoreka [IOK
56 HCHBITaHNE 3neI<Tp'{/1qec1<oﬁ e 28.01.2026 https://m.edsoo.ru/ff0a4ffe
MTOCTOSTHHOTO TOKa
- 3aBUCHMOCTD CHJIBI TOKA OT HANPSOKEHHS. ngj;gf:;‘; l_[rou/lianMfe
3akon OMa jy1st ygacTKa 1enu 28.01.2026 s :
Jlaboparopnas pabota "Hccrnenoanue bubnmnoreka [JOK
53 3aBUCUMOCTHU CUJIBI TOKA, IPOTEKAIOLIETO https://m.edsoo.ru/ff0a4ffe

Yyepe3 pe3ucTop, OT HAMPSHKEHUS Ha
pEe3UCTOpE U COMPOTHUBIIEHUS pe3ucropa’

02.02.2026



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

DJEKTPUYECKOE CONPOTUBIICHHE. Y JICTIbHOE

bubnunoreka LIOK

59 )
COMPOTHBIICHUE 04.02.2026 https://m.edsoo.ru/ff0a4ffe
60 JIaGoparopnas pabora "Onpenenenue Butmorexa LHOK
YIEJIBHOTO COIPOTUBIICHUS TPOBOJHUKA" 05.02.2026 hitps://m.edsoo.ru/f0adffe
61 Penrenue 3a/1a4 mo Teme "DIEKTPUUECKOe Bubnmoreka [IOK
CONPOTHBIIEHHE. Y IeIBHOE COMPOTHRIICHNE" 09.02.2026 hitps://m.edsoo.ru/f0adffe
bubnuoreka [{OK
62 Pemenue 3agau nmo reme "3akon Oma" 11.02.2026 https://m.edsoo.ru/ff0a4ffe
63 [MocnenoBarenbLHOE U MapalIeIbHOE Bubmorexa [IOK
COCMHEHMS TTPOBOJHUKOB 12.02.2026 | hitps://m.edsoo.ru/ff0adffe
Jlaboparopnast pabota "IIpoBepka mpaBuia bubmuoreka [IOK
64 CJIOXKEHUS HAIIPSHKEHUN IIPU https://m.edsoo.ru/ff0a4ffe
MOCJIEA0BATEIILHOM COEIMHEHNH JIBYX 16.02.2026
pe3uctopoB”
Pemenue 3amaa mo reme bubmmoreka IIOK
65 "TT https://m.edsoo.ru/ff0a4ffe
oclieIoBaTeNbHOE U nap"c'mneanoe 18.02.2026 p
COETMHEHUS TIPOBOTHUKOB
JlabopaTtopHas pabota "l[IpoBepka mpaBuiia bubnuotexa [JOK
66 JUTSL CUJTBI TOKA TIPU Hapa.j"IJ'IeJ'II)HOM 19.02.2026 https://m.edsoo.ru/ff0a4ffe
COCTMHEHHUH PE3UCTOPOB
67 Penrenwe 3amay Ha npuMeHeHne 3aKoHa Oma bubmmorexa [IOK
JUISL Pa3JIMYHOTO COETMHEHHS POBOIHUKOB 25.02.2026 https://m.edsoo.ru/ff0adffe
O/1C 1 BHyTpEeHHEE CONPOTUBIICHHE bubnmoreka [JOK
68 HUCTOYHHUKA TOKa. 3akoH OMa 11 OJIHOH https://m.edsoo.ru/ff0a4ffe

TSI

26.02.2026
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Pemenue 3anay no teme "O/1C, BHyTpeHHee Bu6muoteka [JOK
69 COHpOTI/IBJ'IeHI/IevI/ICTOIIIjI/IKa TOKa. 3aKOH 02.03.2026 https://m.edsoo.ru/ff0a4ffe
Owma 117151 TOJTHOM Lenu
Jlaboparopuas padota "Onpenenenne I/C bubmmoreka [JOK
70 https://m.edsoo.ru/ff0a4ffe
" BHZTpeHHeI‘O COIIPOTHUBIICHUS] HICTOUYHUKA 04.03.2026 p
TOKa
bubmuoreka [IOK
71 ITpasuna Kupxroga 05.03.2026  https:/m.edsoo.ru/ff0a4ffe
- JIaGoparopnas pabora "[IpoBepka nmpaBui Bubmorexa [IOK
Kupxroda" 11.03.2026 https://m.edsoo.ru/ff0a4ffe
Ypok-uccnenopanue "M3yyeHue BOJIbT- bu6nmoreka LIOK
73 aMIIEpHBIX ')'(apaKTepI/ICTI/IK HEJIMHENHBIX 12.03.2026 https://m.edsoo.ru/ff0a4ffe
3JIEMEHTOB
24 PaboTa 31eKTpHYecKOro Toka. MoIHOCTh Bu6moreka [IOK
AJIEKTPUUECKOTO TOKA 16.03.2026  https://m.edsoo.ru/ff0asffe
75 JTaGoparopnas pabora "Onpenenenue Bu6moreka [IOK
PaGOTHI ¥ MOIIHOCTH MEKTPUYECKOTO TOKa" 18.03.2026  https://m.edsoo.ru/ff0asffe
26 3akon J[xoyns-Jlenna. [Torpeburenu Bubnmoreka [IOK
3IeKTpHYeckoro Toka. KopoTkoe 3aMbIkaHue 19.03.2026 = hittps://m.edsoo.ru/ff0adffe
Ypok-koHpepeHmus "OO0bsIcHeHNE U bubmmorexa [JOK
77 i https://m.edsoo.ru/ff0a4ffe
MIPUHIINI JEHCTBHUS TOMAIIHUX ) 73.03.2026
AJIEKTpOHarpeBaTebHbIX TPUOOpPOB
[TonroToBka K KOHTPOJIBHON pabOTE 1O TeMe bubnuoreka [IOK
73 "DnexkTpudeckue 3apsaapl. 3apsHKEHHbIE Tela https://m.edsoo.ru/ff0a4ffe

" uXx B3aumoacucTsus. I1ocTogHHBIN
AIEKTPUUYECKUN TOK"

25.03.2026
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KonrponsHas pabora o teme
"DnexkTpuuecKue 3apsaabl. 3apsIKeHHBIC Tella

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4ffe

79
U UX B3auMoaencTBus. I10CTOSIHHBIN 26.03.2026
AJIEKTPUYECKUM TOK"

%0 [TocTosIHHBIE MArHUTHL. MarHUuTHOE MOJIe Bubmuorexa IIOK
3eMJIM U ero 3Ha4YC€HME JJIs1 )KM3HU Ha 3emiie 06.04.2026  hitps://m.edsoo.ru/f0adffe
VYpok-uccnenosanue "N3yuenue bubmmoreka [JOK
MarHMTHOTO I10JIs1 IOCTOSSHHBIX MAarHUTOB https://m.edsoo.ru/ff0a4ffe

81 0 .

IIPH UX O0OBCTUHEHUU U Pa3JIeIICHUN 08.04.2026
Buszyanusanus mosst noCTOSSHHBIX
MarHuToB"

- OmsiT Dpcrena. MarautHoe mose Bubmuorexa IIOK
3JIEKTPUUECKOTO TOKA 09.04.2026 hitps://m.edsoo.ru/f0adffe
OneiT AMnepa. MarHuTHOE 10JI€ KaTyIIKH C bubmuoteka [IOK

83 ToKOM. [IpuMeHeHue 371eKTPOMaruHuToB B 13.04.2026 https://m.edsoo.ru/ff0a4ffe
TEXHHUKE

" Cuita Amriepa v OnpejieieHue eé Bu6morexa [HOK
HaIpaBJIeHUs 15.04.2026 https://m.edsoo.ru/ff0a4ffe

85 Pemrenue 3aau mo teme "Cria Amrepa u Bubnmoreka [IOK
onpeJereHue e€ HarnpaBJIeHUs " 16.04.202¢6 https://m.edsoo.ru/ff0a4ffe
DJIEKTPOABUTATENH MOCTOSHHOTO TOKA. bubnuotexa [JOK

86 Hcnons30BaHKe 2EKTPOABUTATENIEH B £0.04.2026 https://m.edsoo.ru/ff0a4ffe
TEXHUYECKHUX YCTPONUCTBAX U HA TPAHCIIOPTE o

but6mmorekxa [IOK
87 Bcepoccuiickast mpoBepouHas paboTa 2 04.2026  https://m.edsoo.ru/ffa4ffe
88 Bcepoccuiickas mpoBepouHas paboTa bubnmoreka [JOK
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23.04.2026 | https://m.edsoo.ru/ff0adffe

%9 JlaGoparopHas pabora "H3ydenue aeiicTBus Bu6morexa [HOK
MarHMTHOTO TOJI HAa MPOBOJIHUK C TOKOM" 27.04.2026 hitps://m.edsoo.ru/ff0adffe

90 Vpok-koudepennus "IIpakTuueckoe Bubmmorexa LIOK
MIPUMEHEHHUE IJIEKTPOIBUraTenei" 29.04.2026 hitps://m.edsoo.ru/ffladffe

o1 JlaGopatopHas pabora "KoHcTpyupoBaHue U Bub6morexa [HOK
u3ydeHue paboThl AyeKTpoaBUraTesns” 30.04.2026 | https://m.edsoo.ru/ff0adffe

9 JIaGoparopnas pabora "Usmepenue KI1/] Bubsmorexa [IOK
3JE€KTPOJIBUTaTEIbHON YCTaHOBKH" 04.05.2026 https://m.edsoo.ru/ff0adffe
OmnbrTel Dapajies. 3aKOH IIEKTPOMArHUTHOM Bubmoreka [IOK

93 https://m.edsoo.ru/ff0a4ffe
nHaykuuu. [Ipasuno Jlenna 06.05.2026 . :
Ypok-uccnenosanue "HcciaenoBanue bubmuoreka [IOK

94 M3MEHEHUI 3HAYEHHUs] M HAIIPABIICHUS 07.05.2026 https://m.edsoo.ru/ff0a4ffe
MHIYKIIMOHHOTO TOKa" o
Pemenne 3agau mo Teme "3akoH bu6nmorexa LIOK

95 2JIEKTPOMArHUTHOM MHAYKIuu. [TpaBuio 13.05.2026 https://m.edsoo.ru/ff0a4ffe
Jlenma" o

96 Dnexrporereparop. CriocoObl MoTyYeHUs Bubmorexa LHOK
IEKTPOSHEPTHH 14.05.2026 https://m.edsoo.ru/ff0a4ffe
Ypok-koH(pepeHIus "DIeKTPOCTaHIIUN Ha bubnmnoreka [JOK

97 BO300HOBIISIEMBIX HCTOYHUKA SHEPTUH. https://m.edsoo.ru/ff0a4ffe
ITpo6nems! 3konorun. TonmuBHBIE 18.05.2026
3JIEMEHTHI U AJIeKTpoMoOmIn"

98 KontponbHas padota "DieKTpoMarHuTHbEIE bubnuoreka [JOK
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siBJIeHUS" 20.05.2026  https://m.edsoo.ru/ff0a4ffe

99 PaGora ¢ Texcramu 1o Teme "TerioBble . bubmiorexa [IOK
SIBJICHUS" 21.05.2026 https://m.edsoo.ru/ff0a4ffe
Pabora ¢ Tekctamu o Teme bub6nmmoreka [IOK

100 "JnekTpuyecKue 3apsbl. 3apsHKeHHbBIE Tella 1 21.05.2026 https://m.edsoo.ru/ff0adffe
1 UX B3auMojieicTBHE" e

101 Pa6ora ¢ Texctamu o Teme "ITocTosTHHBIN | bubanoreka LIOK
AIIEKTPUYCCKHUI TOK" 75.05.2026 hitps://m.edsoo.ru/ff0adffe

102 Pabora ¢ Tekctamu 1o Teme "MarHuTHbIE 1 bubmorexa LIOK
ABIEHHUS U 2JIEKTPOMArHUTHAS MHAyKIUs" 25.05.2026 | hitps:/m.edsoo.ru/ff0adffe

BIIIEE KOJIMYECTBO YACOB I1
01311 OoJ1 CTBO YACOB IIO 102 s

[NPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bceero U3YyYeHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl

MexaHuueckoe TBUKEHHE. | i
MarepuanbHasi TOUKa 01.09.2025
Cucrema orcueta. OTHOCUTEILHOCTh | bubnunoreka LIOK
MEXaHNYECKOTO ABMIKCHHUS 03.09.2025 | https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE ITPAMOJIMHENHOE | bubnuoreka [IOK
JIBIKEHUE 05.09.2025  https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOIUHENHOE

BIkeHHe. CpellHssl © MTHOBEHHAs 1 n4
! ped 08.09.2025
CKOPOCTh
IIpssMONMHENHOE PAaBHOYCKOPEHHOE | bubnmnoreka HOK
JIBHKEHHE. Y CKOpEeHUe 10.09.2025  https://m.edsoo.ru/ff0ad8d4
CKopocCThb MPSAMOJIMHENHOTO

. 1 6

PaBHOYCKOPEHHOTO JIBH)KCHHS 12.092025 "
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue
YCKOpEHUs Tella Ipu | | bubmuorexa [JOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 15.09.2025  https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth”
CBoboanoe naaenue tei. OnbITh ! -
lanunes 17.09.2025
PaBHOMEpHOE ABMXKEHUE 110 1 bubmuorexa [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

okpyxHocTu. [lepuon u yactora 19.09.2025  https://m.edsoo.ru/ff0ael76
obOparenus. JInHeitHas U yrioBas
CKOPOCTH
10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE 2.09.2025 nl10
1 ITepsbsiii 3akoH HetoToHA. BekTop bubmuorexa [JOK
CHUJIbI 24.09.2025 | https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HproToHa. bubmmoreka [JOK
PaBHoxelicTBytOIIAs cuiia 26.09.2025  https://m.edsoo.ru/ff0ac72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cyneprio3unust Cuit 01.10.2025  https://m.edsoo.ru/ff0ac982
14 Penrenue 3a1a4 Ha npUMEHEHUE bubnnorexa [JOK
3akOHOB HproTOHA 03.10.2025  https://m.edsoo.ru/ff0aeb6e
bubmmoteka IIOK
15 Cuna ynpyroctu. 3axou F'yka 06.10.2025 | https://m.edsoo.ru/ff0aeca2
Pemenne 3amau nmo teme «Cuna
16 nie
YOPYTOCTH» 08.10.2025
17 JlaGopatopHas pabota «Onpeznenenue bubmuoreka [JOK
YKECTKOCTHU IIPY>KUHBD) 10.10.2025 = https://m.edsoo.ru/ff0ace28
but6mmoreka [JOK
18 Cna Tpetis 13.10.2025  https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» 15.10.2025  https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmuorexa [IOK
Kod(dUIIMEeHTa TPEHUS CKOTbKCHHS" 17.10.2025  https://m.edsoo.ru/ff0af8be
Penrenue 3amad mo treMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubnmorexa LHOK
20.10.2025  https://m.edsoo.ru/ff0atb8e

TpeHus"
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Cua TSHKeCTH U 3aKO0H BCCMHUPHOT'O

22 TACOTEHUSI. Y CKOPEHUE CBOOOIHOTO bubmorexa LIOK
' P g 22.10.2025  https://m.edsoo.ru/ff0af044
MaJieHus
Ypoxk-koudpepenuus "/[Bmkenue ten
23 23
BOKPYT IPaBUTALIMOHHOTO IIEHTPa 24.10.2005 n
(Conneunas cucrema). ["anmaktuku"
Pemenue 3amau nmo teme "Cuna
24 TSOKECTHU U 3aKOH BCEMUPHOI'O bubnunorera [IOK
" p 05.11.2025 | https://m.edsoo.ru/ff0af518
TATOTEHUS
’s IlepBas KocMHYECKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpysku 07.11.2025 | https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpIOTO TEIA C bubmorexa HOK
. o bA 10.11.2025 | https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LlenTp Tsxectu
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOGCom0oTHO TBEPAOE TEIO.
27 P é 27
aBHOBef:He Tfepz[oro Tela ¢ 12.11.2025 n
3aKpeIUIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LlenTp Tsxectu
)3 Pemenue 3agau 1o teme "MoMeHT but6mmorekxa [IOK
cuibl. LleHTp TsxecTn" 14.11.2025  https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOIBHOM paboTe
. bubnunorexa LIOK
29 o TeMe "MexaHnuecKkoe IBUKEHUE.
. " 17.11.2025  https://m.edsoo.ru/ff0b0408
BzaumoneiicTeue Ten
30 KonTtponbHas pabora o Teme bubmuotexa [JOK
"MexaHn4ecKoe OBHKEHUE. 19.11.2025 | https://m.edsoo.ru/ff0b06ec
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Bzanmopaeticteue Tea"

Nmnynbe Tena. Umnynbse cuiibl. 3aK0H

31 COXpaHEHHUs UMITyJIbCa. YIIPYroe U bubamorexa LOK
N 21.11.2025 | https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJICICTBIE
1 Pemenue 3amau mo teme "3akoH bubnunoreka LIOK
COXpaHEHUs UMIyJbca" 24.11.2025 | https://m.edsoo.ru/ff0b096¢c
3 VYpoxk-koudepenuus "PeaktuBHOE 33
JIBUSKEHUE B PUPO/JIC U TEXHUKE" 26.11.2025
bubnuoreka [{OK
34 Mexanurieckas padora 1t MOLIHOCTS 28.11.2025  https://m.edsoo.ru/ff0b0a84
35 PaGota cuIIBI TSDKECTH, CHIIBI bubnunoreka LIOK
YIPYTOCTH U CHJIBI TPEHUS 01.12.2025  https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «OrnpeneneHue
36 paboThI CUJIBI TPEHUS TIPU 36
PaBHOMEPHOM JIBU’KEHHUH TeJIa 110 03.12.2025
TOPU30HTAIBHOM MTOBEPXHOCTH
37 CBs13b SHEpruu U paboTHI. 137
[ToTenunanpHas s3HEeprus 05.12.2025
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KMHETUYECKON YHEPTUHN 08.12.2025  https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEeHHsI SHEPTUU B 139
MEXaHUKe 10.12.2025
40 JlaGopaTtopHnast pabora «3yuenue bubnmnoreka [JOK
3aKOHA COXPaHEHHUS YHEPTHIN 12.12.2025  https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHoe IBUKEHHUE B €TO bubnunorexa LIOK
XapaKTEPUCTUKH 15.12.2025  https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoieOaHus. bubmuoreka [IOK
Brinyxnennsie konebanus. Pezonanc 17.12.2025 | https://m.edsoo.ru/ff0b2010
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MareMaTH4ecKuil U NPy KUHHBINA

43 n43
MAasITHUKU 19.12.2025
VYpok-uccnenoanue «3aBUCUMOCTb
44 [epruoa KoJIeOaHui OT KECTKOCTH bubnmorexa LHOK
proa 22.12.2025  https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MAcChl Ipy3a»
45 [IpeBparnieHue SHEPruu Ipu 45
MEXAHUYECKUX KOJIECOaHUAX 24.12.2025
JlabopaTtopHas pabora «Ornpenenecaue
46 qaCTopTLI Hpne Ifo a Kone6aI})IHII;I buGnuorexa [IOK
PHOA 26.12.2025  https://m.edsoo.ru/ff0Oblaec
IPYXKUHHOTO MasSiTHUKa
JlabopaTtopHnas pabota «IIpoBepka
47 HE3aBUCUMOCTH TIEPHOJIa KOJIeOaHHI bubmmoreka [JOK
rpy3a, HIOABEIIEHHOIO K HUTH, OT 29.12.2025 | https://m.edsoo.ru/ff0b197a
MaccChl Ipy3a»
Mexannueckue BoiHbL. CBOMCTBA
48 MeXaHn4eCcKuXx BOJIH. IIpononabHLIe U bubnmorexa [IOK
- 1poA 12.01.2026 = https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI
VYpok-koHpepeHuus "MexaHuueckne
49 é . 49
BOJ'\IIHI)I B TBEPIIOM Tene" 14.01.2026 n
CelicMHY€ECKHE BOIHEI
50 3ByK. PacripocTpanenue u oTpaxkeHue 150
3ByKa 16.01.2026
VYpoxk-uccnenosanue "HabnroneHnue
51 51
3aBI/ICI/IM'(')CTI/I BBICOTBI 3ByKa OT 19.01.2026 n
YaCTOTEI
57 I'poMKOCTB 3ByKa 1 BBICOTA TOHA. 152
AKyCTUYECKUI PE30HAHC 21.01.2026
53 Ypok-koHpepeHus "YnbpTpa3Byk u bubnmoreka [JOK



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

uH(pa3ByK B IPHUPOJIC U TEXHUKE" 23.01.2026  https://m.edsoo.ru/ff0b23ca
[ToaroToBKa K KOHTPOJIBHOM paboTe
54 1o Teme "3aKOHbI COXpaHEHUS bubmorexa HOK
P ) . 26.01.2026 = https://m.edsoo.ru/ff0b250
Mexannueckre KoueOaHusi U BOJTHBI
KonTponbhas pabota no teme
55 "3 eHus. Me ecKHe 55
aKOHBI COXpaH HI/I:I XaHUYECKU 28012006 "
KoJie0aHusl U BOJHBI
56 DJIEKTPOMAarHUTHOE IOJI€. bubmmoreka [JOK
DJIEKTPOMAarHUTHbIE BOJHBI 30.01.2026 = https://m.edsoo.ru/ff0b2abe
57 Csoi 57
BOMCTBA 3JICKTPOMArHUTHBIX BOJTH 02.022006 "
Ypok-konpepenus "llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. bubnmnorexa [JOK
Hcnonb30BaHuE 3IEKTPOMAarHUTHBIX 04.02.2026 = https://m.edsoo.ru/ff0b2fe6
BOJIH JJII COTOBOI CcBs3H"
Ypok-uccnenosanue "Mzydenue
59 CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH C bubmorexa HOK
P " 06.02.2026 = https://m.edsoo.ru/ff0b2c6ec
MOMOIIBI0 MOOMIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHne
60 YacTOTHI U ATTUHBI AJIEKTPOMArHUTHOM n6o
8 P 09.02.2026
BOJTHBI
DJIEeKTpOMarHuTHas Ipupoja CBeTa.
61 CxopocTth cBeTa. BoinHOBBIE CBOMCTBA brbmorexa OK
P ' 11.02.2026  https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounvku ceera. [IpsamonuneitHoe
62 acrpocTpaHEHUe CBeTa. 3aTMEHUS bubmmorexa [IOK
pactipocIp ' 13.02.2026  https://m.edsoo.ru/ff0b3658
Counnna u JIyHsl
63 3aKOH OTpa)K€HUs CBETa. 3epKaa. bubnmoreka [JOK
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Pemenue 3a1ay Ha IpUMEHEHHE 16.02.2026  https://m.edsoo.ru/ff0b38c4
3aKOHa OTpPaKeHUsI CBETa
64 [Ipenomienne cBeta. 3akoH bubmuoreka [IOK
MPEJIOMIIEHUS CBETA 18.02.2026  https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKeHUE
65 cBeta. Mcroap30BaHue OJTHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKEHUsI B 20.02.2026 | https://m.edsoo.ru/ff0b3c5c
ONTHUYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"HccnenoBaHue 3aBUCUMOCTH yTiia
66 PETOMIICHUS CBeTOB'(')FO Jqy4a OT yrJia 25.02.2026 ne6
NaJieHNs Ha TpaHuIle "BO3yX-
cTexno""
VYpok-koHdepenuus "McnonapzoBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHHUS: 67
CBETOBO/IbI, OTITUKOBOJIOKOHHAS 27.02.2026
CBsI3p"
bubmmoteka IIOK
68 Jlumspl. OnTHUCCKAs CHIA THH3BI 02.03.2026 | https://m.edsoo.ru/ff0b3f2¢c
69 [TocTpoenue n3o0paxeHui B JIMH3AX bubmmorexa [IOK
04.03.2026 | https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "Onpenenenue
70 (I)OKYEHOFI()) paCETOSIHI/ISI u OII)ITII[/IquKOI?I bubmmorexa [IOK
N 06.03.2026  https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIICH JTUH3HI"
71 Ypok-koHpepenmus "OnTudeckue bubnuotexa [JOK
JMH30BbIe TPUOOpPH" 11.03.2026  https://m.edsoo.ru/ff0cOa7e
7 I'na3 xak onruyeckas cucrema. bubnuorexa [JOK
3peHue 13.03.2026  https://m.edsoo.ru/ff0b4684
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Ypok-koupepenmus "JlepexTo

73 n73
3penusi. Kak coxpanuts 3peHue" 16.03.2026
Paznoxxenne 6eoro cBeTa B CIIEKT).

74 OneiTel HetoToHa. CriokeHne bubmuorexa [IOK
CIIEKTpaJbHbIX L[BETOB. /ucnepcus 18.03.2026  https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas padota "OnbITHI 110
Pa3I0KEeHUI0 OEJIOT0 CBEeTa B CIIEKTP H

75 BOCIIPUSITHIO LIBETA PEIMETOB MPU UX bubmmorexa [IOK

P HEeTa ipel P 20.03.2026 https://m.edsoo.ru/ff0c0e2a
HaOJII0/IEHUH Yepe3 [IBETOBbIE
GmbTpe!"
VYpok-npaktukyMm "BoiaHOBbIE

76 i : , 76
CBOICTBA CBETA: JUCTICPCHS ) 93.03.2026 n
uHTepdepeHus 1 Tudpaxuus

77 OmneiTel Peszepdopaa u mianerapHas bubnnorexa [JOK
MOJIeJIb aToMa 25.03.2026  https://m.edsoo.ru/ff0c12a8

73 IToctrynater bopa. Moaens aTroma 178
bopa 27.03.2026
Hcnyckanue v noriomeHne cBera

79 aroMoM. KBauTbl. JInHeidarsie bubmmorexa [TOK

’ ’ 06.04.2026 = https://m.edsoo.ru/ff0c144¢
CIIEKTPBI

20 Ypok-npaktukym "Habmronenue bubnmnoreka [JOK
CIIEKTPOB UCITyCKAHUS" 08.04.2026 = https://m.edsoo.ru/ff0c1550

81 PagnoakTuBHOCTE U €€ BUIBI bubmmorexa TIOK

8 10.04.2026 = https://m.edsoo.ru/ff0c1672

2 Ctpoenue atomHoro sipa. Hyknonnas bubnmnoreka [JOK
MOJIeJIb 13.04.2026 | https://m.edsoo.ru/ff0c18ac

83 PaanoaktrBHBIE TpEBpALLICHHUS. bubnmoreka [JOK
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H3oTonbl 15.04.2026  https://m.edsoo.ru/ff0clal4
24 Pemenwne 3agau mo teme: bubmuorexa [JOK
"PanuoaktuBHBIC peBpalieHus" 17.04.2026  https://m.edsoo.ru/ff0c1b4a
85 Ile 85
pHOJ TIOJypacnaia 20.04.2026 n
VYpok-koH(pepenuus "PaguoakTuBHbIC
86 1/13131 quH;([b Bpn HUpoje, MCAUITUHE bubmorexa HOK
YACHI B HIPHPOAE, ’ 22.04.2026  https:/m.edsoo.ru/f0c2126
TEXHHUKE
Snepuble peakuuu. 3aKOHBI
87 ccflx paHeHIESI 3ausl OBOT'O M MacCOBOTO bubmmorexa [IOK
P e 24.04.2026 = https://m.edsoo.ru/ff0c1c58
quCen
28 DHeprusi CBs3U aTOMHBIX siaep. CBsi3b bubnnorexa [JOK
MacChl U JHEPTUH 27.04.2026 | https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3anay no teme "SnepHsie 189
peakuun" 29.04.2026
Peakiiuu cuHTE3a M IeNIEHUS Ep. bubnnoreka [JOK
90 "
Ucrounuku sueprun ConHIa U 3BE3]T 04.05.2026 | https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "Anepuas
91 JHepreTuka. Jlencrsus 191
PaavOaKTUBHBIX U3ITyYEHUU HA KUBbBIE 06.05.2026
OpTraHu3MbI"
[ToaroroBka K KOHTPOJIBHOU paboTe
9 10 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubmuorexa [JOK
DNIEKTPOMArHUTHBIE BOJTHBI. 08.05.2026 = https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"
KonTpomnpHas pabota mo Teme
93 "OnexTpoma o€ ToJe. 93
JIEKTPOMArHUTHOE TIOJT 13.05.2026 n

3JI€KTpOMaI‘HI/ITHBI€ BOJIHBI.
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KBanrtoseie siBienus"

[ToBTOpEHME, 000OIICHHE.

94 Jlaboparopusie pabOTHI IO KypC bubnmorexa LHOK
" P pv P " ypey 15.05.2026  https://m.edsoo.ru/ff0c245a
B3anMonelicTBue Ten
IToBTOpenue, 0600eHNE. Permenune
95 aCYETHBIX U KAYECTBEHHBIX 3a1a4 110 bubnmorexa LHOK
P " " 8 18.05.2026  https://m.edsoo.ru/ff0c2572
teme ""TernoBbIe mpoIecchl
IToBTOpenue, 0600IIeHNE. Perenune
96 aCYETHBIX U KAYECTBEHHBIX 3a1a4 110 bubmorexa HOK
P A N 18.05.2026 = https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemioBeIx gBurareici'
[ToBTopenue, 0600menue. Pemenne
97 ACYETHBIX M KAYECTBEHHBIX 3a]1a4 110 buGnuorexa [IOK
P A 20.05.2026  hitps:/m.cdsoo.ru/fi0c2b30
teme "KIIJ] anexTpoycTaHOBOK"
[ToBTOpEeHnue, 06061IEHNE.
98 JIaGopaTopHbIe pabOTEI IO KYpC bubnuorexa [IOK
" patop P " ypey 20.05.2026 | https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBIICHUS
[ToBTOopenue, o0o0mmenue. Padora ¢
99 TEKCTAMH 110 TeMe "3aKOHBI bubnuorexa [IOK
" 22.05.2026 = https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTropenue, 0600meHue. Pabora ¢
100 Texkcramu 1o teMe "Konebanus u bubmmorexa TIOK
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ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIBbTATbBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMme NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpamMmmbl OCHOBHOI'O 061]161"0 06pa30BaHl/lﬂ

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATUSA

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘IGCK06 SIBJICHHUC

1.3

pacrio3HaBaTh  TPOSIBICHHE  HM3YyYCHHBIX  (PU3MUYECKUX  SIBICHUA B
OKpY’KalolleM MHUpE, B TOM YHUClie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
TOM TIEPEBOJUTH TPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIACTATH
CyLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyYEHHBIE CBOMCTBA T€I U (PU3MUECKHUE SBJICHUS, UCIOJb3YS
¢usznyeckue  BEJIWYMHBI, [PU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(¢u3HYECKUN CMBICI UCIIOJIb3YEMbIX BEIMUYMH, X 0003HAUYEHUS U €IUHULIBI
¢u3NYECKUX BEIMYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOLIUE JaHHYIO
¢u3nyecKkyr0 BEIMYUHY C JPYTMMH BEIMYUMHAMH, CTPOMTH TIpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYUH

1.5

XapaKkTEepU30BaTh CBOWCTBAa TeJ, (U3UYECKUE SBICHUS U TPOIECCHI,
WCIOJBb3ysl  M3YYEHHbIE 3aKOHBI, TMpPHU OTOM J1aBaTh  CJIOBECHYIO
(GhOopMyITHUPOBKY 3aKOHA U 3aMCHIBATH €T0 MATEMATUYECKOE BBIPAKEHUE

1.6

OO0BSCHATDH (PU3UYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CUTYyalUil MPAKTUKO-OPUEHTUPOBAHHOTO XaPAKTEPA: BBIABIATH
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JTOrH4ecKuX
maroB ¢ omnopod Ha 1 — 2 W3y4yeHHBIX CBOICTBa (PU3MYECKUX SIBICHUH,
(bu3nYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemiath pacu€THble 3aaud B 1 — 2 JeHCTBUS, UCHOJIb3YS 3aKOHBI M
dbopmynbl, CcBA3bIBatONME (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCJIOBUA 3aaa4u 3aIlMCbIBATh KPATKOC YCJIIOBUC, IMOACTABJIATH (1)I/ISI/I‘~IGCKI/IG
BCIIMYHUHBI B q)OpMy.]'II)I u TMPOBOIHTH paC'-IéTI)I, HaxXOaUThb CIIPaBOYHBIC
JaHHBIC, HGO6XOJII/IMBI€ IJI1 pCHICHUA 3aaa4, OUCHUBATH PCATUCTUYHOCTH
MOJTy4YEeHHOU (PU3NUEeCKON BETHUNHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPHIE MOXXHO pEIIUTh MPH TOMOIIU
(bu3NYECKUX METOAOB, B ONMMCAHUM HCCIEAOBAaHUS BBIACIATH MPOBEPSEMOE
MpEeNIoyIoKeHne (TUIOoTe3y), pa3andaTh U UHTEPIPETUPOBATH MOTYUEHHBIN
pe3ysbTaT, HaxOAUTh OMIMOKM B XOJE€ OIbITA, JelaTh BBIBOJABI MO €ro




pe3yabpTaTaM

1.9

1.10

1.12

1.13

1.14

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3HYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tei: (hOPMYJHUPOBATH IMPOBEPSIEMbIC MPEIIIOI0KCHUS, COOMPATh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000pYyIOBaHHMS, 3alUCHIBATh XOJ OIbITa U
(GbopMyIIUPOBATH BHIBOJIBI

BBIIOJIHATh IPSAMBIE H3MEPEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MU
UGpPOBBIX NpUOOPOB, 3alUCHIBATh IOKa3aHUS MNPHOOPOB € YUYETOM
3aJJaHHOM a0COJIIOTHOM MOTPEMIHOCTH U3MEPEHUI

MIPOBOAMTH MCCIIEAOBAHNUE 3aBUCUMOCTU OAHOW (PU3NUYECKON BEIMYMHBI OT
Jpyroil ¢ UCHOJIb30BAaHUEM NPSIMBIX HM3MEpPEHUH, Y4YacTBOBAaTb B
IUTAHUPOBAaHUM  Y4eOHOro  HCCJeNOBaHUs, CcoOuUpaTh YCTAaHOBKY U
BBIMOJHATh HM3MEPEHHUS, CIIeAys MPEeAJoKEHHOMY IUIaHy, (UKCHPOBATh
pe3yJIbTaThl TIOTYYEHHOW 3aBUCUMOCTH (PH3UYECKMX BEIUYMH B BHJIE
MPEUIOKEHHBIX TAa0NMHMI W TpaduKOB, JelaTh BBIBOABI IO pe3yJibTaTaM
UCCJIEIOBAHMUSI

NpoBOANTL KOCBCHHBIC H3MCPCHUA (1)I/I3I/IIICCKI/IX BCJIIMYHNH, CJICAYS
HpeHHO)KeHHOﬁ HHCTPYKIMHU: TIIPpHU BBIIOJIHCHUA I/ISMepeHI/Iﬁ C06I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW  BBIYHUCIATHL 3HAUCHUC HCKOMOM
BCIIMYHHBI

co0JIr0aTh MpaBUja TEXHUKHA OC30MaCHOCTH MpHU paboTe ¢ J1a00pPaTOPHBIM
o0opyaoBaHuEM

YKa3bIBaTh NPUHIMIBI JEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepU30BaTh MPHUHIMIIBI  JEHCTBUS  W3YyYCHHBIX NPUOOPOB |
TEXHHUYECKHX YCTPOMCTB C MOMOIIBIO MUX OMHCAHUs, UCIONb3ys 3HAHUS O
CBOMCTBaX (PM3MYECKHUX SIBICHUN M HEOO0XOAUMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOANTH  TPUMEPHl  (HAXOAWTh  HMHPOpPMAIMIO O  MpUMepax)
NPAaKTUYECKOI0 HCMOJIb30BaHUS (U3NYECKUX 3HAHMM B IOBCEAHEBHOM
KHU3HU Ui oOecriedyeHus 0e30MacHOCTH MpU OOpalleHuu ¢ mpubopamu M
TEXHUYECKUMHU YCTPOMCTBAMH, COXpAaHEHUS 3[J0POBbs M COOIIOEHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPYKAOLIEH cpene

OCYHIECTBIISATh OTOOpP HMCTOYHMKOB HHGopMaimu B cetu VHTepHEeT B
COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHMH M NyTEM CPAaBHEHMsI PA3IMYHBIX MCTOYHHUKOB  BBIIEIATH
UHpOpPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEUUBOMMIN MOXKET ObITh
HEJOCTOBEPHOMI

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 33/JaHUN HAay4YHONOIYJISIPHYIO
JaUTEpaTypy (pU3MUECKOro coaepkaHus, CIPABOYHbIE MaTE€pHUaibl, PECYPChHI
cetu HHrepHer, Bnaaerb NpUEMAMM  KOHCIEKTUPOBAHHSA  TEKCTa,
npeoOpa3oBaHust HHGOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHBIE KpaTKHE MUChbMEHHBbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(POpPMAIMK (PU3NYECKOTO COAEPKAHUS, B TOM




qrclie MyOIUYHO JIeNIaTh KPaTKHe COOOMIEHUS O pe3yIbTaTax MPOEKTOB MU
y4eOHBIX MCCIEOBAaHUN, MPHU ATOM TPAMOTHO HCIIOJIb30BAaTh W3YUYCHHBIN
MOHATUHHBIN ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHHE
Npe3eHTauuen

1.19

8 KVIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

1.1

1.2

OpU BBIIOJHEHUHM Y4YEOHBIX IPOEKTOB M HCCICIOBAHUN pPACIPEACTIATH
00s3aHHOCTU B TpYIIE B COOTBETCTBUM C IIOCTABJIEHHBIMU 3aJavyaMy,
CIEIUTh 3a BBIIOJIHEHUEM IUIAHA JIEMCTBUM, aJEeKBaTHO OLEHUBATh
COOCTBEHHBIM  BKJaJ B  JEATEIIBHOCTh  IPYyMIbI,  BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJCHCTBHE, yUNTBIBAsI MHEHUE OKPYKAIOIINX

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

HCIIOJIB30BaTh IOHATHA

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIMIUX JAHHOC (1)I/ISI/I‘IGCK06 SIBJICHHUC

1.3

pacrio3HaBaTh  TNPOSIBICHHE HM3YyYCHHBIX  (PU3MUECKUX  SIBICHUA B
OKpY’KalolleM MHUpE, B TOM 4HUClie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
TOM TIEPEBOJUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBLACTATH
CyLIEeCTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyYEHHBIE CBOMCTBA Te€l U (PU3MYECKHUE SBJICHUS, UCIOJIb3Ys
¢usznyeckue BEJIWYMHBI, TPU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICI MCIIOJIb3YEMbIX BEJIWYUH, O0O3HAUYEHUS M €IWHULIBI
¢u3NYeCKuX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
¢u3nUecKyl0 BEIMYUHY C JPYTMMH BeJIMYHMHAMH, CTPOMTH TpaduKH
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINUUH

1.5

XapakTEepU30BaTh CBOWCTBAa TeJ, (U3UYECKUE SBICHUS U TPOIECCHI,
WCIOJb3ysl  M3YYEHHbIE 3aKOHBI, TMpPHU OTOM J1aBaTh  CJIOBECHYIO
(GhopMyITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MAaTEMATUUYECKOE BBIPAKEHUE

1.6

OOBSACHATh (U3NYECKUE MPOLIECChl M CBOWCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalllll IPAKTUKO-OPHUEHTHPOBAHHOI'O XapakTepa: BBIABIATH
IIPUYMNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JTOrH4eCcKUX
1aroB ¢ MOMOIIbI0 | — 2 HM3yuYeHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUH,
bu3nYecKUX 3aKOHa U 3aKOHOMEPHOCTHU

1.7

pemate pacy€THblE 3agayd B 2 — 3 JACHCTBUS, HMCHOJB3YS 3aKOHBI U
dbopMynbl, CBA3BIBaIONME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCJIOBHS 3aJa4yd 3alMChIBATH KPATKOE YCIOBHME, BBIABIATH HEJOCTATOK
JaHHBIX JJIs peleHus 3aJaud, BbBIOMpAaTh 3aKOHBI M (OPMYJIBL,
HeoOXoauMble il €€ pelleHHs, NPOBOAUTH pacy€Tbl M CpaBHUBATh




MOJIYYCHHOC 3HAYCHUC (I)H3PI‘{€CKOI>'I BCINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.12

1.13

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO PpCIINTh IIPHU IIOMOIIU
(1)I/IBI/ILI€CKI/IX MCTOHOB, HCIIONB3Yys OIMMCAHUC MCCICAOBAHUSA, BBIACIIATH
IMPOBEPACMOC MPpCANOJIOXKCHUC, OLICHUBATh I[PABUJIBHOCTH nopsaaka
MMPOBCACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI

HPOBOIUTH OTBITHI [0 HAOIIOCHUIO (PU3MYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tell: (OPMYJIHUPOBATH MPOBEPSEMbIC MPEINOIOKEHUS, COOUPAThH
YCTaHOBKY M3 MPEIJIOKEHHOTO0 00OPYIOBaHHUS, OMKUCHIBATH XOJ OIBITA U
(GbopMyIIUPOBATH BBIBOJIBI

BBITMIOJHATH MPSMbIE U3MEPEHUS C MCIOJB30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JaTYUKOB (PU3NYECKUX BEIMYWH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C
y4€TOM 33JaHHOM a0COJIFOTHON MOrPEUTHOCTH

NPOBOJNUTH MCCICAOBAaHNE 3aBUCHMOCTH OIHOHW (PU3NYECKOH BEITMYHHBI OT
JIpYyrod  C  UCIOJNB30BaHUEM  NPSAMBIX  W3MEPEHUH:  IJIaHUPOBATH
Uccie0BaHue, COOMpaTh YCTAHOBKY M BBINOJHATH HM3MEPEHUS, CIIETys
NpeAIOKEHHOMY — IUIaHy, (HUKCHpOBaTh  pe3yibTaThl  MOJIY4YEHHOM
3aBUCHMOCTH B BHJIE TaOIMIl ¥ TpaduKoOB, 1eaTh BBIBOJBI 110 PE3yJIbTaTaM
MCCIICTOBAHMS

NPOBOANTH KOCBEHHBIE W3MEPEHHS (HU3MYECKUX BEIMYWH: IUIAHHPOBAThH
U3MEpEeHUs, COOHMpaTh  HKCHEPHUMEHTAIBHYIO  YCTaHOBKY,  CIIEays
NpeI0KEHHON HHCTPYKIUH, ¥ BEIYUCIISATH 3HAYCHNE BETHYHHBI

coOnroaaTh MnpaBuja TEXHUKUA O€30MacCHOCTH Mpu paboTe ¢ J1abopaTopHbIM
o0opyaoBaHuEM

1.14

XapaKTepu30BaTh IPUHLMIBI  JEHCTBUS  HW3YYEHHBIX I[PUOOPOB U
TEXHUUYECKUX YCTPOICTB C ONMOPOI Ha WX OMMCAHUS, MCIONb3Yysl 3HAHUS O
cBOiicTBax  (U3MUECKHUX SIBICHUH U  HEoOXoAMMblE  (U3NYECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIBHBIC
HpI/I60pBI o CxXeéMaM H CXCMATHYHBIM PHUCYHKAaM, COCTaBJISITb CXCMBI
ANEKTPUYECKUX  WEMed ¢  MOCJIEAOBAaTeIbHBIM W NapauieIbHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3jnuas YCJIOBHbIE OOO3HAYEHHUS 3JIEMEHTOB
AIEKTPUYECKUX LETIeH

1.16

OPUBOANUTH  NpHUMEpHl  (HAXOAUTh  HMH(OpPMAIMIO O  MpUMepax)
MIPAKTUYECKOTO MCIONb30BaHUs (U3MYECKUX 3HAHUNW B IOBCEIHEBHOM
JKU3HU U1 ofOecriedeHus 0e30MacHOCTH Mpu OOpallleHuH ¢ MpudbopamMu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHUS 3710POBbsl U COOIIOACHUSI HOPM
HKOJIOTMYECKOTO MOBEECHUS B OKpY KaroIlel cpee

1.17

1.18

OCYHIECTBIISATh TOUCK HHGpOpManuu (U3NYECKOTO COAEpPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JOTIOTHUTEIbHBIX UCTOYHUKOB BBIICISATh HH(POPMAIIHMIO, KOTOPasl SBIISETCS
IIPOTUBOPEYNBOM UM MOXKET OBITh HEJOCTOBEPHOI

HCIIOJIb30BAaTh IIPU BBINIOJIHCHUHA y‘{e6HLIX 3aJlaHui HayYHO-IIOMMYJIAPHYTO




auTeparypy (puU3HUEcKoro coaepkKaHus, CIPABOYHBIC MAaTE€pPHUaJbl, PECYPCHI
cetu HMHurepHer, Biagerb NpuéMaMH KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC IHCHMEHHBIC M KPAaTKHE YCTHBIE COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJICPKaHHUs, B TOM YHCJIC IMyOJMYHO MPEICTABIATH PE3yJIbTAThl IPOCKTHOM
WK HUCCIICIOBATEIBCKOM JEATSILHOCTH, [IPU STOM I'PAMOTHO HCIOJIb30BaTh
U3yYCHHBIA TOHATUHHBIA ammapar Kypca (GHU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TIPE3eHTAIHEH

1.20

OpYU  BBIMOJIHEHUH YYEOHBIX NPOEKTOB U HCCICIOBAHUN (U3NIECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTABJICHHBIMU 3aJla4aMHM, CJICIUTh 3a BBIIOJIHEHUEM IUIaHA JCUCTBUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCTh I'PYIIIBI, BBICTPAUBATh KOMMYHMKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISIS FTOTOBHOCTD Pa3pelaTh KOH(IUKTHI

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 001IIero 00pa3oBaHusA

HCIOJIb30BAaTh U3YUYCHHBIC ITIOHATHUS

1.2

1.3

1.4

1.5

1.6

pas3indaTtb ABJICHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIMIUX JaHHOC (1)I/I3I/I‘IGCKOC SIBJICHUC

pacrio3HaBaTh  TMpOSIBICHHE  HM3YYCHHBIX  (PU3MUECKUX  SIBIEHUH B
OKpY’KalollleM MHUpe, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, MPH
9TOM TMEpPEBOJUTh MPAKTUYECKYI0 3aJadyy B Yy4eOHYyI0, BBLIEIATh
CYILLIECTBEHHbIE CBOICTBA (ITPU3HAKN) GUZUUYECKUX SIBJICHUI

OINKCHIBATh M3yUYCHHbIE CBOMCTBA Tel U (U3NYECKUE SIBICHUS, UCHOJb3YS
¢u3nyeckue  BEIMYUHBI, NPU  ONMCAHUU NPABUWIBHO  TPAKTOBATh
¢u3n4ecKuil CMBICT HCIIOJIb3YEMbIX BEIUYMH, OOO3HAYEHHUS MU EIUHMIIBI
¢u3NYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
(Gu3NYECKyl0 BEIWYMHY C JAPYTMMHU BEJIMYMHAMM, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH

XapaKkTepu30BaTh CBONCTBA TeJ, (QU3NYECKUE SIBIEHUS U TPOIECCHI,
WCIIOJIb3ysl  M3YYEHHBIE 3aKOHbBI, IPU OTOM  J1aBaTh  CJIOBECHYIO
(GhOpMyYITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHUYECKOE BBIPAKECHUE

0OBSCHITh (I)I/BI/I‘-ICCKI/IC nponeccol u CBOMCTBaA TCJI1, B TOM YHUCIC U B

KOHTCKCTC CI/ITyaI_II/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa: BBIABJIATH
MPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BsicHEHHE U3 2 — 3 JTOTHYECKUX




[IaroB C MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DPU3MUYECKUX SIBICHUH,
(GU3NYECKUX 3aKOHA UIIM 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3aJadyd (OnMparoluecs Ha cucreMy u3z 2 — 3
YpaBHEHHMIA), MCIIONB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE (U3UUECKUE
BCJIMYMHBI: Ha OCHOBC aHAJIM3a YCJIOBUA 3aJadd 3allMCbIBATbL KPAaTKOC
YCIIOBUC, BBIABJIATH HCAOCTAIOIIHC WA H30BITOYHBIE JaHHBIC, BBI6I/IpaTB
3aKOHBI M (HOPMYJIBI, HEOOXOIUMBIE JUIS PEIICHHs, TPOBOJUTH PAcUETHl U
OLICHUBATh  PEAIUCTUYHOCTH  TIOJYYCHHOTO  3HA4YEHUS  (U3MUYECKOM
BEJINYMHBI

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPBIE MOXHO pEUIMTh MpPHU MOMOIIU
($U3NYECKUX METOJIOB, HWCHOJb3ys ONHMCAHUE WCCICIOBAHUS, BBLICIATDH
IpOBEPAEMOE  IPEINOJI0KEHNEe, OLEHMBATh IPAaBUIBHOCTh  MOpSAAKA
IPOBEICHUSI  UCCIIEAOBAaHMs, J€laTh  BBIBOJBL, HMHTEPIPETUPOBATDH
pe3yJbTaThl HAOIIOEHUH U ONBITOB

1.9

IMPOBOAUWTDL OIIBITEHI 110 HB.6JIIOI[€HI/IIO (1)I/ISI/I‘I€CKI/IX SIBJICHUH HIIH (bH?:I/I‘-IGCKI/IX
CBOICTB Te€JI: CAMOCTOATEIbHO COOMpATh YCTAHOBKY H3 H30BITOYHOTO
Habopa 000py/nOBaHMs, ONUCHIBATH XOJA OIBITAa U €ro pe3yJbTaThl,
(bopMyIMpOBATH BBIBObI

1.10

POBOJUTH NPU HEOOXOAMMOCTH CEPHIO NPSAMBIX HW3MEPEHUH, ONpPENess
CpeHee 3HaueHue Hu3MepseMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparonield  JTUH3bI), OOOCHOBBIBATH BBIOOpP CrOco0a HM3MEpEeHUs
(u3MepuTeIHLHOTO pHOOpa)

IPOBOAMTH  HUCCIIEJOBAHME 3aBUCUMOCTEH (U3MYECKUX BEIUYHUH C
UCIOJIb30BAaHUEM MPSAMBIX HU3MEPEHHM: IJIaHUPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbBHO ~ COOMpaTh  yCTAHOBKY, (UKCHUPOBAaTh  PE3yJbTaThl
MOJIyYEHHOM 3aBUCHUMOCTH (U3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpaduKoB, JeNaTh BHIBOJBI IO PE3yJIbTaTaM HUCCIIEI0BAHUS

1.12

MMPOBOAWUTE KOCBCHHBIC HU3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIIMYHH: ITIJIAHUPOBATH
HU3MCPCHHA, CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY HW BBIIIOJIHATH
HU3MCPCHUA, CICAYA HpGJIJ'IO)KCHHOfI HUHCTPYKIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYHHBI U AHAJIIMU3UPOBATH IMOJIYUCHHBIC PE3YJIbTAThHI C y‘IéTOM 33,[[8.HHOI>’I
MOTpeIIHOCTHU I/I3MepeHI/II>'I

1.13

1.14

1.15

coOnroaaTh MpaBuja TEXHUKUA O€30MacHOCTH Mpu padoTe ¢ J1ab0paToOpHBIM
000py10BaHHEM

pa3nuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (PU3MUECKUX MOJIeNeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOUYEUHBIH HCTOYHHMK
CBeTa, JIy4, TOHKasl JIMH3a, MJIaHeTapHas MOJIeNIb aToMa, HYKJIOHHAs MOJIETb
aTOMHOTO sipa

XapakTepu30BaTh NPUHIUNBI  JEHCTBUA  M3YyYCHHBIX NPUOOPOB |
TEXHUYECKHUX YCTPOMICTB C ONOPOM HAa WX OMMCAHUS, MCIONb3Ysl 3HAHUS O
CBOWCTBaX  (U3MYECKUX SABJICHUH M  HeoOXoaumble  (pusnueckue
3aKOHOMEPHOCTH




1.16

UCIIOJIb30BAaTh CXEMbl U CXEMaTHUYHbIE PUCYHKH HM3YyUYECHHBIX TEXHHUYECKHX
YCTPOICTB, U3MEPUTENBHBIX IPUOOPOB M TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnr  y4yeOHO-IPAKTHMYECKUX  33/ay, ONTHYECKHE CXeMbl s
MOCTPOCHHUS N300paKEHHH B IJIOCKOM 3epKajie ¥ cOOUparouieil TuH3e

1.17

OPUBOJIUTH  TpUMEpbl  (HaxoauTh  WHGOPMAIMIO O  TpUMeEpax)
MPAKTUYECKOTO HKCIONB30BaHMUs (U3MUECKUX 3HAHWKW B TOBCEIHEBHOM
JKU3HHU I oOecriedeHnss 0€30MacHOCTH TPH OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3J0POBbsI M COOJIOICHUS HOPM
9KOJIOTHYECKOTO MOBEJICHHS B OKPYKAOIIEH cpefie

1.18

OCYILECTBIISITh TMOMCK WH(pOpMANMU (PHU3UUECKOTO COJCPKAHUSA B CETH
WuTepHeT, caMoCcTOSTeNbHO (HOPMYTUpPYsl TOMCKOBBIM 3ampoc, HaXOIUTh
MyTH ONpPEIEJICHUsS TOCTOBEPHOCTH MOJIYYEHHOW MH(GOpMallMd Ha OCHOBE
MMEIOIINXCS 3HAHUHU U JIONOJIHUTENIbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MPU BBIIIOJHEHUU Y4E€OHBIX 3a/JaHUN HAyYHO-IOMYJISIPHYIO
auTeparypy (pU3MUECKOro CoAepKaHMs, CIIPABOYHBIE MAaTE€PHAJIbI, PECYPCHI
cetu HHrepHer; Biagerb NpuéMaMM  KOHCIIEKTHPOBAHMSI  TEKCTa,
npeoOpazoBanusa HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIIMM W3 HECKOJIBKUX HWCTOYHUKOB (PH3UUIECKOTO COJCpIKaAHUS,
MyOJIMYHO MPEACTABIATh PE3yJIbTaThl MPOCKTHON WM MCCIIEI0BATEIbCKON
JIEATENIBHOCTH, IIPX 3TOM I'PaMOTHO HCIOJIb30BAaTh U3YUYEHHbIN MOHSITUNHBINA
anmapar Hu3ydaeMoro pasziena (U3MKH U COMPOBOXKIATh BBICTYILICHUE
npe3eHTalrel ¢ yuéToM 0COOCHHOCTEN ayUTOPHH CBEPCTHUKOB

1.21

IPH  BBIIOJIHEHUU YUYEOHBIX TIPOCKTOB M WCCIEAOBAHUN (DU3MUCCKHUX
IIPOLIECCOB  paclpeAesaTh OOS3aHHOCTH B TpYMNIE B COOTBETCTBHM C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEIUTh 32 BBITTOJIHEHUEM IUIaHA JIEHCTBUN U
KOpPPEKTUPOBaTh €ro, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIH BKIAJ B
JESTENIbHOCTh TPYIIBI, BHICTPAUBaTh KOMMYHHKATHBHOE B3aUMOJCHCTBHE,
MIPOSIBIISIE TOTOBHOCTH pa3peniaTb KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA
7 KUIIACC

Kon Kon
pa3aesa  3jieMeHTa

®U3UKA U EE POJIb B IOBHAHMM OKPYXAIOIIEI'O MHUPA

®uzuka — Hayka o mpupoje. SBieHus npupoasl. Ouznueckue

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

1.1 SIBJICHUA: MEXaHHUYCCKHC, TCIIJIOBBIC, SJICKTPHUYCCKUC,
MarimMTHBIC, CBETOBEIC, 3BYKOBBIC

dusnueckue BETUYMHBL V3MepeHHe (U3HYECKHX BEIMYHH.
1.2 dusnueckue puOOpHI. [Torpemuocts U3MEPEHUM.
MexayHapoaHas cucTemMa eMHHUIL

EcrecTBeHHOHayuyHBId ~ METOA  TO3HaHMS:  HaOJIIOJCHHE,
IIOCTAHOBKA HAY4YHOI'O BOIIPOCA, BBIABH)KCHUE THIIOTES,

1 1.3 SKCIIEPUMEHT 1o MIPOBEpPKE TUIIOTE3, 00BsACHECHUE
Ha0JII01aeMOT0 SIBJIICHUS
1.4 Onwucanue pU3MUECKUX SBICHUHN C TOMOIIBIO MOJIENIEH
[IpakTrdeckue pabOThI:
HH##Par##I3MepeHne pacCTOSTHUM.
L5 ###Par###3meperne 00bEMa KUIAKOCTH M TBEPIOTO Tea.

#i#HParf##OnpeneneHre pa3MepoB MajbIX Tell.
HiHtParH#3mepenue TEMIEPATypPbI npu MTOMOIIH
KHUJKOCTHOTO TEPMOMETpPA U JJaTUMKa TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEH1A O CTPOEHNU BEILIIECTBA

#i#HPar#H##CTpoeHre BeIllecTBAa: aTOMbl M MOJIEKYJbI, UX
2.1 pazMepbl. ONBITHI, J0Ka3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIECTBA

#iHtParfH#]|Buxkenre dvactuil BemiectBa. CBsI3b  CKOPOCTH

2.2 JBUKEHHsI YaCTHIl C TeMIlepaTypoil. bpoyHOBCckoe nBHKeHHe,
muddy3us
2 )3 B3aumozeiicTBue 4acTHI] BEIIECTBA: IPUTSIKEHUE U
' OTTaJIKUBaHUE

###Par###ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHHE Ta3o0B,
KHUJIKOCTeH U TBEPABIX (KpUCTAUIMUYECKHX) Tel. B3aumocBs3b

2.4
MEX]y CBOMCTBAMU BEILIECTB B Pa3HBIX arperaTHbIX COCTOSHHIX
U UX aTOMHO-MOJIEKYJISIPHBIM CTPOESHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI

2.6 [IpakTuyeckue paboOTHI:




JABVWOKEHME 1

###Par###0Ouenka nauameTpa aromMa METOAOM pPsAoB  (C
HCIIOIb30BaHuEM (oTorpaduii).

HH#Par###OnpITel O HAOJIIOICHUIO TEIUIOBOTO PACIIMPECHHS
ra3os.

HHHPar###O0npITBI TI0  OOHAPY)KEHUIO  JEHCTBUS  CHJI
MOJICKYJISIPHOTO MIPUTSKEHUS

B3AMMO/IENCTBUE TEJI

3.1

3.2

Mexanudeckoe IBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JABHKECHUE

#H##Par##H#CkopocTh. CpelHssi CKOPOCTh MPU HEPABHOMEPHOM
IBUKEHUH. Pacy€r myTH v BpeMeHH IBUKEHUS

33

SIBnenue uHepuuu. 3aKOH MHEpLUMU. B3anMonelcTBue Ten Kak
IIPUYMHA U3MEHEHHs CKOPOCTH JIBUKEHUS Tell. Macca kak Mepa
HMHEPTHOCTH Teja

3.4

3.5

#HPart## motHocTs  BemtectBa. CBA3L  IUIOTHOCTA €
KOJIMYECTBOM MOJICKYJI B eIMHHIIC 00BEMA BeIIecTBa

Cuita xak XapaKTCPpUCTHKA BSaHMOﬂeﬁCTBHH TCII

3.6

Cuina ynpyroctu u 3akoH ['yka. M3Mepenue cuibl ¢ MOMOIIIBIO
JTUHAMOMETpa

3.7

3.8

#HHHPar##tSIBnenune TAroreHus U cuia TsHkecTh. Cuia TSKECTH
Ha Jpyrux maserax. Bec temna. HeBecomocTs

Cuia TpeHus. TpeHHe CKOJIbKEHUS U TpeHue Mokos. TpeHue B
MIPUPOJIC U TEXHUKE

3.9

HiHtPar#H##Crio)keHne CUJl, HalpaBJIEHHBIX MO OJHOM MHpSMOM.
PaBHOElCTBYIOIIIASA CHIT

3.10

3.11

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIaphKa B
YKUJKOCTH, MOJIEIH JIEKTPUUYECKOTO aBTOMOOUIISL U TaK jajiee).
OmpeneneHne cpeaHell CKOPOCTH CKOJIBXKEHUs Opycka WIH
mapuKa 1Mo HaKJIOHHOW TuiockocTu. OmpeneneHue MIOTHOCTH
TBEpAOro tena. ONBITH, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTD
pacTspkeHus (nedopMaiuu) Npy>KUHBI OT MPUIOKEHHON CHUIIBL.
OneIThI, JEMOHCTPUPYIOIIHE 3aBHUCUMOCTH CHJBI TpPEHUS
CKOJIbKEHHUSI OT Beca Tela W XapakTepa COMPHKACAIOIINXCS
ITOBEPXHOCTEN

dusznueckue SIBICHHUSI B npupoac: MHNpUMEPbI ABUXXCHUA C
Pa3iiInIHbIMU CKOPOCTSAMU B )KUBOM M HEXHUBOI npupozae,
JIENCTBUE CUIIBI TPCHUS B IPUPOJAC U TCXHUKCE

3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKA

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

HNaBnenue TBEpmoro Tema. CrnocoObl  yMEHBIIEHUS H




YBCIUUYCHUA NABJICHUA

4.2

4.3

JlaBnenue rasza. 3aBUCHUMOCTb JaBJE€HUsA raza OT 00bEMa,
TEeMIIepaTypbl

[lepenava naBieHust TBEPABIMU TEIAMH, KUIKOCTIMU U Ta3aMHu.
3akoH Ilackana. [THeBMaTHUeCKe MaIlIMHEI

4.4

3aBUCHUMOCTD JaBJICHUS JKUJIKOCTH oT TTyOHWHBI.
I'mapocratuueckuit  mapagokc. CooOmarommecss  COCYIBI.
l'unpaBnnueckre MEXaHU3Mbl

4.5

Atmocdepa 3emmum u armochepHoe pgaBieHue. I[IpuumHBI
CYIISCTBOBAHMS ~ BO3AYIIHOW  000m0uyku  3emuu.  OnbiT
Toppuuennu. 3aBHCHMOCTH  aTMOC(EpPHOrO  JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

4.7

WN3mepenue  armocdepnoro  masnenus. llpuboper s
M3MepeHust aTMOC(HEPHOTO JaBJICHUS

JleiicTBHE KHUAKOCTH M Ta3a Ha NOTPYXKEHHOE B HHUX TEJO.
BrliTankuBaromias (apxuMeioBa) cuiia. 3akoH Apxumesna

4.8

4.9

4.10

[InaBanue ten. BozayxonnaBanue

[IpakTryeckue paboTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tela B BOAE OT 00bEMa
MOTPYKEHHOW B JKUAKOCTb dactu Tena. Onpenenenue
BBITAJIKUBAIOLLIEH CUJIbI, JEUCTBYIOLIEH HA TEJO, NOTPYHKEHHOE
B JKUJKOCTb. [IpoBepKa HE3aBUCHMOCTH BBITAIKHUBAIOLIECH CUIIBI,
JEHUCTBYIOIIEH Ha TEJO B KHUAKOCTH, OT Macchl Teja. OTMBITHI,
JEMOHCTPUPYIOIME 3aBUCUMOCTb  BBITAJIKUBAIOIICH  CHIIBL,
JeMCTBYIOIEH Ha TeIO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHON B
KUIKOCTb 4YacTM Tella U OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHHE JIOAKU U
onpeenacHue €€ rpy30no I bEMHOCTH

dusznyueckue SBICHUS B npupoac: BIIUAHUC aTMOC(l)epHOFO
JIaBIICHUS Ha )KHUBOU OpTraHu3M, IIaBaAHUC pBI6

4.11

Texauueckue yCTpOiicTBa: cooO1aronecs cocybl,
YCTPOUCTBO BOJAOIPOBO/IA, TUIIPABIUYECKUN TIPECC, MAHOMETP,
OGapoMeTp, BBICOTOMED, MOPIIIHEBOM HACOC, apeOMETP

PABOTA, MOIIIHOCTDB, SHEPT A

5.1 Mexanudeckas pabora

5.2 Mexanndeckas MOIITHOCTb

53 IIpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
' IIpaBuiio paBHOBecus pblyara

54 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky

55 «3o0m0TOE TpaBWIO» MeXaHUKU. KoapduuueHT mnoae3Horo

JIENCTBUS MEXaHHU3MOB. HpOCTLIC MCXaHU3MBI B 6BITy n




TEXHHUKE
5.6 [TorenimanbHast SHEPTUM TeJa, MOJHITOrO HaJl 3eMIIEH
5.7 Kunernueckas sneprus
58 [lonnas MexaHuueckas »dHeEprus. 3aKOH M3MEHEHUS W
' COXPAHEHHUSI MEXaHUUYECKOH 3HEPTUU
[IpakTuueckue paboOTHI:
###Par###Onpeneneare  pabOTBl  CWJIBI  TPEHUA  IIPH
5.9 PaBHOMEpPHOM  JIBIDKGHMM  Tejla 10  TOPU3OHTAIBHOM
' oBEpXHOCTU. VccnenoBaHue ycioBUH pPaBHOBECUS phluara.
Nsmepenne KIIJI HakioHHONW miockocTu. M3ydeHue 3akoHa
COXPAHEHHUSI MEXaHUUYECKOH 3HEPTUU
5.10 ®du3nyecKue SBJICHUS B PUPOJIE: PhIUArd B TEJIC YEIOBEKA
Texauueckue YCTpOMCTBA: pbryar, ITOABUKHBIN u
5.11 HETIOJBIKHBIA ~ OJIOKM, HAKIOHHAs IJIOCKOCTb, IIPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COJleP:KAHMUS
pasjena  3JieMeHTa
TEIIIOBBIE ABJIEHWA
OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpHUH
6.1 cTpoeHHs BemiecTBa. Macca u pasmepbl MoiieKyd. OTNbITHI,
’ MOJITBEP K IAI0II1E OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPUH
6.2 Mopenu TBEPAOTO, >KUIKOTO U Ta3000pa3HOrO COCTOSTHHUI
’ BenlectBa. Kpucrannuueckue u amopdusle Tena
6.3 OOBbsicHEHHE CBOMCTB ra30B, JKUAKOCTEH M TBEPABIX Tesl Ha
’ OCHOBE TI0JIOKEHUIN MOJIEKYJIIPHOKUHETUYECKON TEOPUH
6.4 CmauuBaHue U KalWUISPHbIE SIBICHUS
6 6.5 TennoBoe pacIIMpEeHHE U CKATUE
6.6 Temneparypa. CBs3p TeMIiepaTrypbl €O CKOPOCTBIO TEIJIOBOIO
' JIBUKEHUS YaCTHUL]
6.7 Buytpennsas oHeprus. CnocoObl H3MEHEHMs] BHYTpPEHHEU
' SHEPruM: TEIJIoNnepeaaya U COBEpIIEHHE pabOThI
6.8 Bunel  Temomepenauu: — TEMJIONPOBOJHOCTb,  KOHBEKIIMS,
U3ITy4YeHue
6.9 KommuectBo TemnoTel. Y aeabHas TEIIOEMKOCTD BEIECTBA
6.10 TemiooOMeH U TEIJIOBOE paBHOBECHE. YPAaBHEHME TEIJIOBOIO
' Oamanca




6.11

IInaBmenne wu OTBCPACBAHUC KPUCTATINIMYCCKHUX  BCUICCTB.
Y,HCJ'IBHaH TCILJIOTA ITJIaBJICHUA

6.12

6.13

[TapooOpa3oBanne u koHjeHcarus. Vcnapenuwe. Kunenwue.
VY nenbHas TEeIIoTa napooOpa3oBaHMs. 3aBHUCHUMOCTh
TEMIIEPATYPhI KUTIEHUS] OT aTMOC(HEPHOTO JaBICHHUS

BnaxnocTtn BO3yXa

6.14

3H€pI‘ W TOILJIMBA. yI[eJIBHaSI TCIJIOTA CTOpaHuA

6.15

6.16

[Tpunnumner padotel TemmoBbix nBurareneit KIIJ[ TteroBoro
nBuratens. TersoBble JBUTATENM W 3alllUTa OKpYyXkKarouen
cpenbl

3aKOH COXpaHEGHHs W TMPEBpaICHUS DSHEPTHU B TEIUIOBBIX
mpolieccax

6.17

6.18

6.19

[TpakTuyeckune pabOTHI:

HH#HPar#H###0ONBITEL M0 OOHAPYXKEHUIO  JEWCTBUS — CHII
MOJICKYJISIPHOTO MPUTSKESHHUS.

#i#H#Par####ONbIThl IO BBIPAIIMBAHUIO KPUCTAIJIOB MTOBAPEHHOM
COJIM WJIM caxapa.

#HHHHPar###ONBITEl IO HAOJIOICHUIO TEIJIOBOTO PACHIMPEHUs
ra3oB, KUAKOCTEH U TBEPBIX TEII.

#iParfi##Onpenenenye  JaBleHUs BO3lyXa B OajlloHe
LINpULA.

HH#HPar###ONbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HArpeBaHUS WA OXJIaKICHUSI.
#H##Par##Ht IpoBepka rUnoTe3bl JIMHEHHON 3aBUCUMOCTH JIJIUHBI
CTONOMKAa JKUJAKOCTM B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPATYPBI.

###Par###HaOnonenne u3MeHeHrss BHYTPEHHEW PHEPruu Teja
B pe3yJIbTaTe TEIJIoNnepeayu U padoThl BHEITHUX CHUIL.
#H##Par###AccnenoBanue SIBIICHUSI TEIUI000MeEHA npu
CMEIIMBAaHUH XOJOAHON U TOPSYEH BOJIBI.
#i#HParf##ONpenese e KOJINYECTBA TEIJIOTHI, IMOJTYYEHHOIO
BOJIOM TpU TEIUIOOOMEHE C HarperbiM METaUIMYeCKUM
HUAJTUHAPOM.

#i#HParfi##ONpeneseHre yaeabHON TEIIOEMKOCTH BEILIECTBA.
#i#HParf##lccnenoBanue npouecca UCapeHusl.
H#H##Par##HOnpeneneHrne OTHOCUTEIBLHOM BIIAXKHOCTH BO3/yXa.
H#H#Par##HOnpeneneHne y1eaIbHOW TeIUIOTHI TIJIaBJICHHS JIbJA.

duznueckue SBJICHUS B IPUPOJIE: OBEPXHOCTHOE HATSXKEHUE U
KaMWUISIPHBIE SIBJICHUS B TPUPOJIE, KPUCTAIUIBI B TMPHUPOJIE,
uznyuenue CoIHIA, 3aMep3aHHe BOJOEMOB, MOPCKHE OpH3BI;
o0Opa3oBaHHE pOChl, TYMaHa, UHEs, CHETa.

TexHnueckue yCTpOiiCcTBa: KaIuJuIsipbl, pUMEPBI
MCIIOJIb30BaHUsl KPUCTAIJIOB, KUJAKOCTHBIN TEPMOMETp, AATUUK




TEMIEPATYypbl, TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TCUXPOMETp, TNapoBas TypOWHa, JBHUraTelb
BHYTPEHHETO CrOpaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanus Tei. [[Ba poaa 3JIeKTpUUECKUX 3apsJioB
B3aumoneiictBue  3apspkeHHbIX  Ten.  3akoH  Kyiona
7.2 (3aBUCUMOCTb CHJIBI B3aMMOJECMCTBHS 3apSKEHHBIX TEJI OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEX]Ty T€JIaMH )
OnekTpuueckoe nosie. HanpsEHHOCTh 3JIEKTPUUYECKOTrO IO,
7.3 [lpuHuun  cyneprno3uiuu  3JIEKTPUYECKUX  mojied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu BIIEKTPUYECKUX 3apsI0B. DJieMeHTapHbIN
7.4 anekTpuueckuil 3apan. CtpoeHue aroma. IIpoBogHukM U
JIUBJICKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsaa
76 DNEeKTpUYECKUM TOK. Ycenosus CYILIECTBOBAHUA
' ANEKTPUUECKOTO TOKA. MICTOUHHMKHM MOCTOSIHHOTO TOKA
77 JleficTBUSL  DIIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XMMHYECKOE,
' MarHuTHOE). DIEKTPUUECKUNA TOK B )KUJIKOCTSIX U Ta3ax
7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTPUYECKOe HalPsHKEHNE
79 ComnpoTuBi€HUE MPOBOJHUKA. YJEJIBHOE CONPOTHBICHUE
' BCILIECTBA
7.10 3akoH OMa a1 yyacTka Lenu
7.11 [TocnenoBarenbHOE U MapAJLIETBHOE COCTUHEHUE MTPOBOJHUKOB
712 PabGota U MOIIHOCTH 3JEKTPUUECKOTO TOKa. 3akoH Jlkoyms —
' Jlenna
713 DNIeKTpUUECKHUE MU U MOTPEOUTENH DIICKTPUUECKOU SHEPTUU
' B ObiTy. KOpoTKoe 3ambIkaHue
714 ITocrossHHbIE ~ MarHUThl.  B3anMoAENCTBHE  MOCTOSHHBIX
' MarHuTOB
715 MarnuTHoe nosne. MarHuTHoe nojie 3eMJIu U €ro 3Ha4eHue s
' JKU3HU Ha 3emiie
716 Oneir Opcrena. MarHuTHoe 1ojie BJEKTPUUECKOro TOKa.
' [IpuMeHeHne >JIeKTPOMArHiTOB B TEXHUKE
[JelicTBe MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.
717 DNeKTpoABUTATENIb  MOCTOSIHHOTO  Toka.  Vcmomp3oBaHue
' ANEKTPOJBHUIATENIE B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCIIOpPTE
718 Onbitel ®Dapazess. SIBneHue HIEKTPOMATHUTHON WHAYKIUU.
' IMpaswuio Jlenta
7.19 OnektporeHepatop. CrnocoObl TOMYYEHUS  DIEKTPUUYECKOM




SHEPruM. DJICKTPOCTAHIIMH HAa BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTUU

7.20

7.21

7.22

[TpakTuyeckue pabOTHI:

OnbITH O HAOIIOICHUIO AJIEKTPU3ALMHU TNl UHAYKIHEH U TpU
COIPUKOCHOBEHUH.

UccnenoBanue neicTBUS 3JIEKTPUYECKOTO TMOJISL HA IPOBOJIHUKH
U JUDIIEKTPUKHU.

COopka u nmpoBepka paboThI MEKTPUUECKON [EMH MOCTOSIHHOTO
TOKA.

W3mepenne u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUSL.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIEr0 4epes
pPE3UCTOP, OT COINPOTUBIECHUS PE3UCTOpa U HANpSHKEHUS Ha
pe3ucTope.

OnbITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH AJIEKTPUYECKOTO
CONPOTHUBIICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOLIATU
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

[IpoBepka rpaBuja CJIOKEHUS HaIpsKEeHU N npu
MOCJIEIOBATEIbHOM COEJUHEHUHU ABYX pe3uctopoB. IIpoBepka
npaBwia JUisi CWJIbl TOKAa IpPU MapajuleIbHOM COEAMHEHUU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uayuero  yepes  pesuctop.  OmpeneneHue  MOLIHOCTU
AIIEKTPUYECKOTO  TOKa,  BBIACNIAEMONM  Ha  PE3UCTOpE.
HccnenoBanne 3aBUCUMOCTH CHJIBl TOKa, MAYLIETO 4epes
JaMIIOUKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KII/]
HarpeBatensd. McciaepoBaHME MArHUTHOTO —B3aMMOJICHCTBHS
MOCTOSIHHBIX ~ MAarHuToB. M3yyeHue  MarHUTHOro  MOJIS
MOCTOSITHHBIX MAarHUTOB TPH UX OOBEIUHEHWW U pa3ieJICHUHU.
HccenenoBanue AEMCTBUSA 2JIEKTPUYECKOIO TOKA HA MAarHUTHYIO
cTpenky. OmbIThl, JAEMOHCTPUPYIOIINE 3aBHCUMOCTb CHJIBI
B3aUMOJICHCTBUS KaTYIIIKA C TOKOM M MarHUTa OT CHJIbI TOKa U
HalpaBJ€HUsT TokKa B  Karymke. M3ydenwme neictBus
MarHuTHOTO TOJIs1 Ha MPOBOAHUK ¢ TOKOM. KoHCcTpyHnpoBanue u
uzydeHue paborel anektponBuratens. Msmepenue  KIIJI
ANEKTPOJIBUTAaTEIbHON YCTaHOBKH. OMNBITHI 1O HMCCIEIOBAHUIO
SBJICHUSI  DJICKTPOMArHUTHOW  HMHAYKIMHM:  HCCIEIOBaHHUE
W3MEHEHUH 3HaYEHUS U HAIMPaBJICHUS WHIYKIIMOHHOTO TOKa

@usnueckue sBICHUSA B IPUPOAEC: DJIEKTPUUYECKUE SIBJICHUS B
aTMocdepe, 3JIeKTPUUYECTBO KHUBBIX OPraHW3MOB, MAarHUTHOE
noje 3eMiH, Jped¢ MONI0COB, POJb MAarHUTHOTO MOJS IS
KU3HM Ha 3eMJie, OJISIPHOE CUSHUE

Texuuueckue yCTpOf/'ICTBaI 9JICKTPOCKOII, aMIIepMEeTp,
BOJIbTMETP, PECOCTAT, CUETUYHK 3HeKTpI/I‘-ICCKOI7I OHEpPIUu,




AIIEKTPOOCBETUTEIHHBIE puooPHI, HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUIECCKHE
NPEOXPaHUTEIH, AIIEKTPOMArHuT, AJIEKTPOABUTATEIh
MOCTOSTHHOTO TOKa, TeHEPATOp MOCTOSTHHOTO TOKA

9 KIIACC
Kon
Konx anemenra IIpoBepsiemble 2IIEMEHTHI COAEPIKAHMS
paszznena
MEXAHUWUYECKUE SBJIEHUA

2.1 Mexanuueckoe JBHKeHUE. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBUXKECHHUS

8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
#H##Par##HepaBHoMepHOe MPSAMOJIMHEHHOE JIBUKEHUE.

8.4 Cpenusis 1 MTHOBEHHAsl CKOPOCTh Tejla IPH HEPAaBHOMEPHOM
JIBUKCHHAH

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIIMHEHHOE TBUKCHHE

8.6 H#H#HPar###CBoboHOe manenue. OnbITel [ anuies
H#i#Par###PaBHOMEpHOE NIBH>KEHHE 1O OKpY»KHOCTH. [lepnon u

8.7 yactota oOpameHus. JluHeliHas W  yrjaoBas CKOPOCTH.
LleHTpocTpeMUTENBHOE YCKOPEHHE

8.8 IIepBbiit 3ak0oH HproTOHA

8.9 BTtopoii 3akon HeroToHa

8 8.10 Tpernii 3akoH HproToHa

8.11 HiHParfH##1 [puHIMI cyneprno3uiuy Uil

8.12 Cuna ynpyrocrtu. 3akoH ['yka

213 #H##Par###Cuna TpeHus: cuiia TPEHUs CKOJBXKEHUsS, Cujia
TPEHUSI TIOKOS, IPYTHUE BUIBI TPEHUS

214 ##HParf##Cuila  TSDKECTH M 3aKOH BCEMHUPHOTO  TATOTEHHS.
Yckopenue cBOOOTHOTO MaIeHUS

215 JBrxenune muianer Bokpyr Connma. IlepBas kocmuueckas
ckopocTb. HeBecoMocTh u nieperpy3ku

8.16 PaBHOBecue marepuabHON TOUKU. AOCOIIOTHO TBEPOE TEJIO

217 #i#Parf##PaBHOBecue TBEPAOro Tejla C 3aKPEIUIEHHOM OCBIO
BpauieHusi. MomeHT cuibl. LleHTp Tsbkectu

8.18 Nmnynse Tena. M3menenne nmmynbca. UMmysibe CHitbl

8.19 3aK0H COXpaHEHUs! UMITYJIbCa

8.20 H##Par###PeakTUBHOE JBUKEHUE




8.21

Mexanunueckas paboTa U MOIIHOCTb

8.22

8.23

Pabora cui TSKECTH, yOpyroctd, TpeHus. CBs3b DHEPIHMH U
paboThI

[ToTennuanpHas SHEPrusl Teja, MOJHATOTO HaJ MOBEPXHOCTHIO
3eMiin

8.24

8.25

8.26

[ToreHumanpHas SHEPTUS CKATON IPYKUHBL

#H##Par##HKunernueckast sHeprus. TeopeMa 0 KUHETHYECKOU
SHEPrUu

HiHParf##3aKoH COXpaHEHUS! MEXaHUYECKOW IHEPTUU

8.27

8.28

[IpakTuueckue pabOTHI:

OmnpeneneHrue CpeaHEH CKOPOCTH CKOJIBXKEHHS OpycKa WU
JBIDKEHUS MIapHKa MO HAKIOHHOW mutockocTH. Ompenenenue
YCKOPEHHsI Teja TpPHU PABHOYCKOPEHHOM JBIDKEHUH  T10
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH TYyTH OT  BpPEMEHH  IpU
PaBHOYCKOPEHHOM JIBIXKEHUHU 0€3 HaualbHOU CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBHKEHUU
0e3 Ha4YalbHOW CKOPOCTH MYTH OTHOCSTCS KaK Psii HEUETHBIX
9Hucel, TO  COOTBETCTBYIOUIME  NPOMEKYTKH  BPEMEHHU
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHJIBI
HOopManibHOTO AaBieHus. Onpenenerne KodpduuueHTa TpeHUus
CKOJIb>KEHUSI. Omnpenenenue HKECTKOCTHU MPYKUHBIL.
Omnpenenenue paboOThl CHJIBI TPEHHUS TIPU PaBHOMEPHOM
JBIDKEHUM  Tela MO  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YHOPYTrOCTU MpHU MOABEME Ipy3a C
WCTIOJIH30BAHNEM HETOJIBMYKHOTO M TIOJIBMYKHOTO OJIOKOB
dusnueckue sBJICHHWS B NpPUPOAE: MNPWIMBBI U  OTJIMBBHI,

JABHXKCHUC TIJIAHET ConneyHoi CHUCTCMBbI, pCAKTHUBHOC NBUKCHUC
JKHUBBIX OPraHU3MOB

8.29

TexHu4eckue yCTpOMCTBA: CHUJIOMETDP, NATYUMKH ITOJOKEHHS,
pacCTOSHUS U YCKOPEHHU S, PAKETHI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

KonebarensHoe JABHIKCHUC. OcHoBHbBIE XapaKTCPUCTUKU
KoJIeOaHUIA: nepuon, 4acrora, aMIuiuTyaa

9.2

9.3

MareMatnueckuii ¥ TPYKUHHBIM MasTHHUKHU. lIpeBpamienne
SHEPTUU MpU KosieOaTeIbHOM JIBUKEHUHU

3aTyxa10m1/Ie KoJIeOaHHSI. BBIHy)KI[CHHBIC koJsieOanus. Pe3onanc

9.4

Mexananueckne BOmHBL. CBOWCTBA MEXaHHWYECKHX  BOJIH.
[IpononbHBIE M MONIEpEUYHBbIE BOJIHBL. [[11MHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHuyeckue BOJIHBI B TBEPAOM TeEIE,
celicCMHUYeCKHE BOJHEBI




9.5

3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6

9.7

Wudpas3Byk u ynpTpazByk

[IpakTuueckue padbOTHI:

Omnpenenenne 9acTOTHI U EPHOIa KoJeOaHUH MaTeMaTHYECKOTO
MasiTHUKA.

OmpeneneHre 9acTOThl M NEPHOAA KOJIEOAHWH TPYKUHHOTO
MasiTHUKa

HccnenoBanue 3aBUCHMOCTHU nepuozaa KosieOaHui
MOJIBEIIEHHOTO K HUTH TPy3a OT JUIMHBI HUTH. MccrnenoBanue
3aBHCUMOCTH TIE€PHOAA KOJICOAHUN TNPYKUHHOTO MasTHHKA OT
Mmaccel Tpy3a. IIpoBepka He3zaBHCHMOCTH HepHoaa KojeOaHMi
rpy3a, MOJBEIICHHOTO K HHUTH, OT MAacChl Ipy3a M KECTKOCTH
npykuHbl. Vi3mepenne yckopeHus: cBOOOTHOTO MaIeHHS

9.8

@u3nyeckue SABICHUS B MOPUPOJE: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHYECKHE BOJHBI, I[yHAMH,
3X0

9.9

TexHuueckue ycTpoicTBa: 3X0J0T, UCIIOJIb30BaHUE YIbTpa3ByKa
B OBITY U TEXHHKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 ONEeKTpOMarHuTHOE  Moj€.  DJIEKTPOMAarHUTHHIE  BOJIHBL
' CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

10.2 [IIxana 31eKTpOMarHUTHBIX BOJIH

103 DnekTpoMarHuTHas rnpupoja ceera. Ckopoctb cBeta. BomHoBbIe
' CBOMCTBA CBETA

10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWMCTB DJIEKTPOMArHUTHBIX BOJH C IOMOUIBIO
MOOWIBHOTO TenedoHa

10.5 dusnueckue SBIEHUS B NpUpPOjE: OHONOTHYECKOe JAEHCTBHE
' BUJIMMOT0, YJIbTPa(hHOIETOBOTO U PEHTI€HOBCKOTO U3Ty4EeHUH

10.6 TexHuyeckue ycTponcTBa: HCIOJIb30BAHME AJIEKTPOMAarHUTHBIX
' BOJIH JUIsl COTOBOM CBSI3H

CBETOBBGBIE SBJIEHUA

11.1 JlyueBas monenb cBera. IcTOUHMKHM CcBETA

11.2 [IpsimonnHENHOE pacpOCTpaHEHHUE CBETA

11.3 Ortpaxenue cera. ITnockoe 3epkano. 3akoH OTpakeHUs CBETa

1 114 IIpenomnenue cBerta. 3akoH mnpenomieHus cBeta. l[lomHoe
BHYTpPEHHEE OTpakeHUE CBETa

11.5 JInnza. Xop j1ydeil B JINH3E

11.6 Onrtuueckas cuctema QoTtoarmapara, MUKPOCKOTIA U TeJIECKOoTa

117 I'maz  kak  omnrtuyeckas  cucreMa.  bnmzopykocth  u

JAIbHO30PKOCTh
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Paznoxenue Oenoro cBera B croekTp. Ombitel HpioToHA.

1.8 CrnosxeHue CieKTpajJbHBIX IIBETOB. Jlucmepcus cBeTa
[IpakTuueckue padbOTHI:
#iParfH##lccnenoBanue  3aBUCUMOCTH  yIjla  OTPayKE€HUs
CBETOBOI'O JIy4a OT YIJIa aJeHHUS.
HH#HPar##113yuenne XapakTepuCTUK M300paXeHUs TpeaMeTa B
IJIOCKOM 3epKaje.
#H##Par##HccnenoBanue 3aBUCUMOCTH  yIUIa  IIPEJIOMIICHUSA
CBETOBOIO JIy4a OT Yyrja MaJeHUs Ha TpPaHUIE «BO3AYX —
11.9 CTEKJIIO».
#iHPar#H# lonyueHne n300pakeHUH C TTOMOIIBIO COOMpArOIIeH
JIUH3BI.
#iHPar#H##OnpeneneHrue GOKYCHOTO PACCTOSIHUS M ONTHYECKON
CWJIBI COOMPATOIIEH JIMH3EI.
#HH#HPar#H##ONBITH IO Pa3I0KEHUIO OETIOTO CBETA B CIEKTP.
H###Par###ONbITEl 0 BOCHPHUATUIO LIBETA NPEIMETOB IMPU HUX
HaOJII0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI
®dusnyeckue sBieHUs B npupoze: 3atmeHus Conxua u JlyHsl,
11.10 I[BeTa TeJ, ONTHYECKHE sIBICHHS B aTmochepe (mBeT HeoOa,
pedpakius, pagyra, MUpax)
111 TexHuueckue yCTpOMCTBAa: OYKH, MEPUCKOMN, QoToamnmapar,
' ONTHYECKHE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
121 OmnbiTel Pezepdopna u mimanerapHass Mojens atoma. Mojenb
' aroma bopa
122 Hcnyckanue W morjouieHne cBera aToMoM. KBaHTHI
' JluneityaTeie CreKTPbI
12.3 PaguoaktuBHOCT. Anb(a, 6eTa- 1 raMMa-u3TydeHHUs
124 Crpoenune atoMHoro siapa. HykinoHHast Moenbs aTOMHOTO sipa.
' H3oToms!
12.5 PanuoakTtuBHBIe TipeBparienus. [lepros momxypacmana aTOMHBIX
' saep
126 SnepHble peakuuu. 3aKOHBl COXpPaHEHMs] 3apsa/I0BOrO U
' MacCOBOT'O YHCEI
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peaknuu cunresa u aenenus snaep. Mcrounnku sHeprun ConHua
' 1 3BE311
12.9 Snepnas sHepreTuka. JleiicTBUE paauOaKTUBHBIX MU3JIYYEHU HA
' ’KHBbIE OPTaHU3MbI
[IpakTuyeckue pabOTHI:
12.10 HabutoieHne CruIomHbIX U IMHEHYaThIX CIIEKTPOB U3ITyUEeHHUS.

HccnenoBanne TpekoB: M3MEPEHHWE JHEPrHMM  YacCTUIIBIIO




TOPMO3HOMY IIyTH (110 (hoTorpadusm).
W3mepenne painoakTHBHOTO (hoHA

12.11

dusnueckue SIBIICHUS B [IpUpOAE: €CTECTBEHHBIN
panuMoOaKTUBHBIA (OH, KOCMHYECKHE JYy4YH, pPaJHOAKTUBHOE
U3JIy4YeHUE NPUPOAHBIX MUHEPAIIOB, ACHCTBUE PaJAMOAKTUBHBIX
M3JIy4YEHUHN HA OPraHU3M YeJIOBEKa

12.12

TexHuueckue ycTpoiicTBa: CIEKTPOCKOIN, WHIAMBUIYaIbHbIHI
JO3UMETp, KaMepa Bunbscona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/ibHOM MPOrPaMMbl OCHOBHOT'0
o0mero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKU B Hay4HOH KapTUHE MHUpPaA; CHOPMUPOBAHHOCTH
0a30BbIX MPEACTaBICHUN O 3aKOHOMEPHOW CBSI3M M IO3HABAEMOCTH
ABIIGHUW  TPUPOJBI, O  POJM  OIKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasytomie poid (GU3UKK B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 3BOMIONUHN (PU3NYECKHX 3HAHUNH M UX POJIU B
LIEJIOCTHONW €CTECTBEHHOHAYyYHOM KapTUHE MHpa, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-(H3UKOB B pPa3BUTHE HAYKH, OOBSCHEHHE MPOIECCOB
OKpPYXaroIlero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTUH

3HaHusA O BHJAX MaTepuM (BELIECTBO M IOJIE), O JBWKEHMU Kak criocode
CYILLIECTBOBaHHUsI MaTepuu, 00 aTOMHO-MOJIEKYJSPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYNTHOCTH SIBICHHH MPHUPOIBI (MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE pa3inyarh SBJICHUS
[0 ONHMCAHUI0 HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOe (PU3MYECKOe SBJICHUE; YMEHHUE DPACIO3HABATh
IPOSIBIICHUE H3YYEHHBIX (U3NYECKUX SBJICHUA B OKpPYXKAIOLIEM MHUpE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU)

BJ'IaIleHI/Ie OCHOBAMH MOHSITHMHOTO arrmapara U CHMBOJIMYCCKOTO s3bIKa
(1)I/I3I/IKI/I U HCIOJIb30BAHUEC HX IJid PCIICHHUA y‘Ie6HI>IX 3aaa4, YMCHHUC
XapaKTEepUu3oBaTb CBOICTBa TECII, (I)I/I3I/ILIGCKI/IC ABJICHUSA W IIPOLCCCHI,
HCIIOJIb3YA q)yHI[aMeHTaJ'IBHBIC " OMIIUPUICCKHUEC 3aKOHBI

YMeHrne OmuChIBaTh HM3YyYECHHBIE CBOMCTBA TEN W (PU3UYECKHE SIBJICHUS,
UCTIONB3YS (PU3UUECKUE BETUIHHBI

Brnanenne ocHOBaMH METO/IOB HAYYHOT'O MO3HAHMS C YUETOM COOJIIOJICHUS
npaBui 6€30MacHOro Tpyia: HabMoIeH!e (PU3NYECKUX SIBIICHUI:

YMEHHE CaMOCTOATEIbHO COOMpATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U3
JaHHOTo Habopa 00OpyAOBaHUS 10 MHCTPYKLUH, ONMUCHIBATh XOJ ONBITA U
3aMUChIBaTh €0 Pe3yJIbTaThl, (POPMYIUPOBATH BHIBOJIBI;

MIPOBEJCHUE MPSIMBIX M KOCBEHHBIX HM3MEPEHHUH (PU3NYECKUX BEIUYHUH:
YMEHHE  IUIAHUPOBaTb  W3MEPEHHs,  CaMOCTOSTENbHO  coOMpaTh
DKCIEPUMEHTAJIbHYIO YCTAaHOBKY I10 WHCTPYKILMH, BBIYUCIATH 3HAUYEHUE
BEJIMYMHBI U aHAJIU3UPOBATh MOJYUYEHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOMN
MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUI;

MIpOBEJICHHE HECJIOKHBIX AKCIIEPUMEHTATIBHBIX HCCJIEIOBaHMUI;
CaMOCTOSITENIbHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M NPOBOJUTH
UCCJIEIOBAaHUE TI0 MHCTPYKIIMH, MPEACTABIATh MOITYYEHHbIE 3aBUCHUMOCTH




¢u3nueckux BEIMYMH B BUAEC TaOmMI W TpauKOB, YUYUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIeTOBAHHS

[TonnmMaHue XapaKTEpHBIX CBOWCTB (PU3MYECKUX MOAeeH (MaTepuaibHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Ta30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATH UX JJIs1 00bsACHEHNS (PU3NYECKUX TPOLIECCOB

VYMeHne o0BACHATh (PU3NIECKHE TPOLIECCHl M CBOICTBA TEll, B TOM YHCIE U
B KOHTEKCTE CHTyallud NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBJIIATD MMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
OOBSICHEHHE C ONMOpOW Ha M3yYEHHBIE CBOMCTBA (PU3UYECKUX SIBJICHUH,
¢du3nUeckre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEITN

YMeHue pemarh pacuéTHble 3aaun (Ha 60aze 2 — 3 ypaBHEHHI ), HCTIONB3YS
3aKOHBI U (hOPMYIIBI, CBs3bIBAONIUE (DU3MUECKHUE BEIUYHHBI, B YACTHOCTH,
3aMUChIBaTh KPATKOE YCJIOBHE 3a/1aud, BBISIBISATH HEJAOCTAIOIINE JaHHBIC,
BEIOMpaTh 3aKOHBI W (OPMYJIbI, HEOOXOMUMBIC I €€ peleHus,
WCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, MPOBOJUTH PACUETH M OIICHUBATH
PEATMCTUYHOCTD MOTYYSHHOTO 3HAYeHHs (DU3MUECKON BEIMYMHBI, YMEHUE
OTpeAeNiATh Pa3MEpPHOCTh (U3MUYECKON BENMYUHBI, MONYYEHHOW Mpu
pEIIeHUH 3aa41

YMeHne XapakTepHu30BaTh MPHUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHCJI€ OBITOBBIX NPUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTHMYECKHX
IPOLIECCOB 10 UX OMMCAHUIO, UCIOJIb3Ysl 3HaHUS O CBOMCTBAX (PU3UUYECKUX
SBJICHUN U HEOOXO0UMble (hPU3NUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoib3oBaTh 3HaAHUS O (U3WYECKUX SBJICHUSX B IOBCEIHEBHOMU
JKU3HU i oOecriedeHHs O€30MacHOCTH INMpU OOpalieHUH € OBITOBBIMU
npuOopaMi M TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHMs 3/10pOBbI U
COOJIIOJIEHHs] HOPM HKOJIOTMYECKOT0 MOBEJEHMUS B OKpYyXKawollel cpee;
NOHMMaHHe HEOOXOJUMOCTH TPUMEHEHUS JIOCTHXKEHUH (UMK U
TEXHOJIOTUH JUIsl pallMOHAJIBHOTO MIPUPOJIOIOIB30BAHUS

11

OnelT  mOMCKa, MpeoOpa3oBaHHUS W NpPEACTaBieHUs UHGOpMaLUU
¢u3nUeckoro - colepKaHMs C  HCIOJb30BaHWEM  HH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH; YMEHHE OLIEHHBATh JOCTOBEPHOCTh
NOJy4YeHHOM MHQopMamuu Ha OCHOBE HMMEIOLMXCA 3HAHUM WU
JIOTIOJTHUTEIBHBIX MCTOYHMKOB; YMEHHME HCIIOJIB30BATh IPU BBHINOJIHEHHUN
yu4eOHbIX 3aJaHMi HAY4YHO-TIONMYJSPHYIO JIUTEpaTypy (PU3HYECKOro
coJlep’KaHusl, CIIpaBOYHbIe MaTepuaibl, pecypchl ceT HTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHus MH(POpPMALMM U3 OJHOM 3HAKOBOM
CUCTEMBl B JpYIryl0; yMEHHE CcO037aBaThb COOCTBEHHbIE NHCbMEHHBIE U
YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMALIUU U3 HECKOJIBKUX HCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT copepPKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

11 Mexanndeckoe aBrxkenne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENLHOCTh
' JIBUKEHUS

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

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXKCHUC. 3aBUCUMOCTh KOOPpAUHATLI TCJIa OT BpEMCHU
B CJIy4dac paBHOMCPHOI'O HpﬂMOHHHCﬁHOFO JBHXXCHUA:

L3 x(f)=x,+vt

I'paduxku 3aBUCUMOCTH OT BpEeMEHM Uil TPOEKIUH CKOPOCTH, IPOEKIHUH
IIEpEMEICHUS, IIyTH, KOOPIUHATHI IIPY PABHOMEPHOM NPSIMOJIMHENHOM JBUKECHUU

3aBUCMMOCTh KOOpPJIMHATHI Tella OT BPEMEHH B ClIydyae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBH>KEHUS:

-Sx':f:l = 1'-|;|: *f—-ﬂ'x *

(] B

DopMyIIbl Ul IPOEKLUUH IIEPEMEILEHUs, IPOCKIUU CKOPOCTH U IIPOCKLUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

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

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(bI/IKI/I 3aBUCUMOCTHU OT BPEMCHHU JIsI INPOCKIOHUHN YCKOPCHHSA, IMPOCKIHUN CKOPOCTH,
NpoeKIUU IICPpEMCHICHUA, KOOPAUWHATHI IIPpU PABHOYCKOPCHHOM HpHMOHHHCﬁHOM
JBHXXCHHUH

CBobGognoe mazeHue. PopMyibl, OMUCHIBAIOIIUE CBOOOJHOE TaJeHUE Tela IO
15 BEpPTUKANIN (ABM)KEHHE TeJla BHU3 WM BBEPX OTHOCUTENIBHO IOBEPXHOCTH 3EMIIH).
' I'padukm 3aBUCMMOCTH OT BPEMEHHU JI MIPOSKIIUU YCKOPEHUS, MMPOEKIIUH CKOPOCTH U

KOOpJAUHATHI ITPpU CBO6OI{HOM MMaaACHUU TCJIa 110 BEPTUKAIIN

CxopocTh paBHOMEPHOTO JBMKEHHUS TeJla 10 OKpyXKHOCTH. Harnpasienue ckopocT.
1.6  ®opmyna g BBIUUCICHUS CKOPOCTH Yepe3 paguyC OKPYXKHOCTH M TNEPHUOL
oOpareHus:




HenTpocTpemurenbHoe yckopenue. HarpaBieHne eHTpOCTPEMUTENBHOTO YCKOPEHUS.
®opmyra il BHIYUCICHUS YCKOPEHUS:

_u
“WSR
dopmyia, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpalleHHUS:
vl
T

Macca. ITnotHocTs BemecTBa. @opmyiia JiJisi BBIYUCICHUS TTIOTHOCTH:

_m

1.7 V
1.8  Cwuna — BekTopHas pusnyeckas BennunHa. ClioKeHUE CHIT
1.9 = SBnenue unepuuu. [lepsoiit 3akon HproToHa
Bropoii 3akon HeroToHa:
110 F=m-a
CoHarnpaBieHHOCTh BEKTOPa YCKOPEHHUSI TeJla U BEKTOpa CHJIbI, JICUCTBYIOIICH Ha TEJIO
Bzaunmonericteue ten. Tperuit 3akon Herorona:
1.11 F. 21 _P-I—Q
Tpenue MOKosi U TpPEHHE CKOJbKeHUs. DopMyna JUisi BBIYMUCICHUS MOJYJS CHIIBI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 p =M
Hedopmarnus tena. Yopyrue u Heynpyrue aedopmanui. 3aKoH yrpyroi nedopmaiuu
(3akoH ['yka):
1.13 F=k-Al
1.14  BcemupHoe TAroTeHue. 3aKOH BCEMUPHOIO TATOTEHUS:




1.15

1.16

1.18

1.19

F-G. my -ih‘:
'L
Cuna 1spxecTu. Y cKopeHHe CBOOOHOTO MaieHHs.
®opmynia sl BBIYUCICHUSI CUJIBI TSKECTH BOIHM3M moBepXHOCTH 3emnu: F = mg.
JBuxenue mnanet Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u

Heperpy3Ku
Hmnynbec Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
p=mi
HNmnynsc cucremsl Ten. U3MeHenue nmmnyJibca. MIMImynbc cuiibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIsl 3AMKHYTOM CUCTEMBI TEN:
D=0, i, U, =const
PeakTuBHOE ABUXKEHUE

Mexannueckas pabora. @opmyiia st BEBIYUCICHHS paOOThI CHITHI:

A=Fsoosc

Mexanudeckasi MOIIHOCTb:

=24
I

Kunernueckas u MMOTCHIHMAJIbHAA S9HCPI'Hs. CDOpMy.]'Ia JJIA BBIYHMCIICHHA KUHETHYCCKOM
OHCPIUM:

2
E M
2
Teopema o knHeTHUECKOU dHEeprun. PopmyJia I BBIYUCICHUS TOTEHIIMAIBHON
SHEPIUHU Tella, IOJIHATOrO
Haj 3eMIIEN:

E,= mgh

Mexanuyeckas dSHEpIus:
E=E;+E 2
3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPaHEHUS

MEXaHUYECKON YHEPTUU B OTCYTCTBUE CHJI TpeHUs: £ = const.
IIpeBpalienre MEXaHNYECKOW SHEPTUH NPY HAJTUYUH CUIIBI TPEHHUS.

1.20

[IpocTbie MexaHU3MBI. «30J0TOE IPABUIO» MEXAHUKH.
Poruar. Moment cuibl: M - Fl.
VYcioBue paBHOBECHS pbluara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O6510Kku. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
dopmyiia i1 BBIYUCICHUS JABJICHUS TBEPIOIO TENa:
F
pP= ch
JaBnenue ra3a. ATMocgepHoe AaBICHHE.
FI/II[pOCTaTI/I‘IeCKOG JAaBJICHUC BHYTPH KUAKOCTHU.
d)opMyJIa AJI BBIYHUCIICHUA JaBJICHUS BHYTPHU ) KUAKOCTH!

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. @opmyna Juisi ONPEAEIICHHs BBITATIKUBAOIIEH CUJIbL, AEHCTBYOLIEH
HAa TeJo, MOTPYKEHHOE B KHUAKOCTh UM Ia3:

Fap =PEV

Ycnosue ninaBanus Tena. [lnaBanue CYJAO0B 1 BO3AYXOINIAaBAHUEC

1.24

1.25

Mexannyeckue kosieOaHusA. AMIUIMTYAA, MEpUO M 4YacToTa Kojebanuii. dopmyia,
CBSI3BIBAIOIIAS YACTOTY U MEPUOJ KOJIeOaHUH:

v 1
T
Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKM. [IpeBpamienue sHeprum  Ipu

KoJIe0aTeIbHOM JABHMXXCHUH

1.26

3aryxaromue konebanus. BeinyxeHHble koneOanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBL. [Ipo1osibHbIC U TTONIEPEYHbIE BOJTHBI. J[JIMHA BOJIHBI B CKOPOCTh
pacrpoCcTpaHeHUs BOJHBI:

h=v-T

3Byk. I'poMkocTh M BbIcOTa 3ByKa. OTpa)k€HHE 3BYKOBOH BOJIHBI Ha I'DaHULE JBYX
cpea. MHdpa3Byk U yIbTpa3Byk

1.29

IIpakxmuueckue pabomoi

W3mepenue cpeaHel MIOTHOCTH BEIIECTBA; apXUMEI0BON CUJIBL; KECTKOCTU MPYKUHBI;
K03 pULIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CUIIbI TPEHUS, CHIIBI YIPYTOCTH; CPEIHEN
CKOpOCTH JBIJKEHHSI OpycKa IO HAKJIOHHOM IIJIOCKOCTH; YCKOpeHHMs Opycka mpu
JBIDKEHUM 110 HAKJIOHHOW IUIOCKOCTH; 4YacTOThl M  mepuoja  KoJjeOaHHi
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHI U MEpHoia KoJeOaHuil MpyKMHHOTO MasTHUKA;




MOMEHTa CHIIbI, JACHCTBYIOIIETO HA pbIYar; padOThl CHIIBI YIPYTOCTH TMPHU MOABEME
rpy3a ¢ HOMOIILIO HETIOABMKHOTO OJIOKA; pabOThI CHIIBI YIIPYTOCTH MPH MOIbEME TPY3a
C TIOMONIBIO MOABMYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bhEMa MOTPYKEHHOM YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIIEH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIL)KCHHA OT CHJIBI HOPMAJIBHOTO AABJICHUA U OT pOJa IMMOBCPXHOCTH,
CHJIBI YIPYTrOCTH, BO3HUKAIOLICH B MPYXHHE, OT CTENEHH JehOopMaluu NpPYKUHBI;
YCKOpEHHUs: OpyCKa OT yria HaKJIOHA HANPaBIIIONICH; meproja (4acTOThl) KOJICOaHMIA
HUTAHOI'O MasiTHUKa OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MPY>KUHHOI'O MasATHUKA OT
Macchbl Tpy3a U KECTKOCTU IMPYKHUHBI;, HCCIEAOBAHME HE3aBUCUMOCTH IIEpHOA
KOJICOAHWH HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka ycioBUSI paBHOBECHS
pbl4ara

1.30

Qu3uueckue sa61eHUsA 68 npupooe: MPUMEPH] IBUKEHHS C PAa3IMYHBIMU CKOPOCTSAMH B
JKUBOW U HEKUBOW NPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIIUBBI U
OTIUBBI, JBHXKEHUE IUIaHET COJIHEYHOH CUCTEMBI, PEaKTHBHOE IBUXCHHME JKUBBIX
OpPraHU3MOB, PblUaru B Telle YeJIOBEKa, BIMSHUE aTMOC(PEpPHOro JaBJICHUS Ha >KUBOU
OpraHu3M, IIJJaBaHUE pbIO, BOCHPHUITHE 3BYKOB JKHBOTHBIMM, 3EMIICTPSACEHHE,
CEICMMYECKHE BOJIHBI, IIyHAMH, 3XO

1.31

Texnuueckue ycmpoiicmea: CIAJOMETP, JaTYUKU I[OJIOKEHUS, pAcCTOSHUSA U
YCKOpEHUs, TUHAMOMETD, MOAIIUITHUKN, PAKETHI, pbIYar, MOJBUKHBIA U HEOIBHKHBIH
0JIOKHY, HAaKJIOHHASI TUIOCKOCTbh, POCTHIE MEXAaHU3MBI B OBITY, COOOIIAIONINECS COCY/IBI,
YCTPOMCTBO BOJOMPOBO/IA, THAPABIMYECKUI TIpecc, MaHOMETpP, OapoMeTp, BBICOTOMED,
MOPIIHEBOW HACOC, APEOMETP, IXOJIOT, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

2.2

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOCHMS BEILIECTBA.
Mopnenn  TBEpAOro,  KHAKOTO W Ta3000pa3HOrO  COCTOSIHMM  BelecTBa.
Kpucrannuueckue u amopgHble Tena

JIBmwxkenue yacTtull BemiecTBa. CBsI3b CKOPOCTH JBM)KEHHUS YacTHUI C TEMIIEpaTypoil.
bpoyHoBckoe nBmxenue, iupdysus

23

CMauuBaHue u KalmUJIIAPHBIC ABJICHUA

24
2.5

Temoroe paciipeHuc U C:xXaTtue

TernmoBoe paBHOBECHE

2.6

2.7

BuyTtpennsis sneprus. Pabota u teruionepenaya kak crocoObl H3MEHEHHs BHYTPEHHEH
SHEPrUuu

Bugsl TCIUIonepeaavu: TCriIonNpoOBOAHOCTb, KOHBCKI U, U3JTYUYCHHUC

2.8

2.9

2.10

HaneBaHI/Ie 1 OXJIAXKIACHHUE TECII. KommuecTBO TEIIOTHI. y)IeJ'H)Haﬂ TEIIOEMKOCTb:
O=am(t,—1)

3akoH COXPAHCHUS SHCPIUH B TCIIJIOBBIX MTPOLECCAX. YPaBHCHI/IC TEIIOBOro OallaHca:
O +0, +..=0

I/ICHapCHI/IC U KOHAeHcanus. M3MeHenue BHYTpeHHCﬁ OHEPTHUU B IIPOLCCCC UCIIApPCHUA




U KoHAeHcaruu. Kunenue »uakoctu. Y aenpHas Teraora napoobdpasoBanus: L = Q/m

2.11  BuaxxHOCTb BO31lyXa
[InaBnenue m xpucrammszanus. M3smMeHeHre BHYTPEHHEH SHEPrUM MpH IUIABICHUHU U
KpUCTAJIIM3alUu. Y IebHAs TEIUI0Ta TUIABICHUS:
2.12
_9
- m
)13 BHyTpeHHAA 2Heprus cropaHus TOIUIMBA. Y IeJbHAasl TEILUIOTA CTOPAHUS TOILIUBA: ¢ =
) O/m
2.14  Ilpunuunst padotsl TemoBbix npurateneii. KI1/1 rermnoBoro asurarens
IIpaxmuueckue pabomul
W3mepenue ynenpbHOM TEIUIOEMKOCTH METAUIMYECKOTO ILWIMHAPA; KOJIUYeCTBa
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (PMKCHPOBAHHOM Macchl, B
515 | XOTOPYIO OmymleH HarpeTblii LMIUHAP; KOJWYECTBA TEIUIOTHI, OTJAHHOIO HAarpeThiM
’ LWIMHIPOM, TI0CJIE€ OIyCKaHMs €ro B BOAY KOMHATHOW TE€MIEPATypbl; OTHOCUTEIbHOU
BJIQ)KHOCTH BO3/yXa; YJCJIBHOM TEILIOTHI IUIaBiIeHUs Jbla. MccnenoBanue n3mMeHeHus
TEeMIepaTypbl BOJAbl MpPHU PA3IUYHBIX YCIOBMSX; SIBJIEHUS TEIUIOOOMEHA IIpH
CMEIIHNBAHUU XOJIOJHOM U rOpsiuel BOABI; IIPOLECCA UCIIAPEHHUS
Qusuueckue a61eHUs 8 npupode. TOBEPXHOCTHOE HATSHKEHNUE U KAlIMJUIPHbBIE SBJICHUS
2.16 B mpupone, KpucTamibl B Inpupone, usinydeHue ConHIa, 3aMep3aHUE BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHes!, CHera
Texnuueckue ycmpoticmea: KanWUISApbl, HNPUMEPbl HCIOJIb30BAaHUS KPHUCTAJUIOB,
2.17  KUAKOCTHBII TEPMOMETp, AATYUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILJICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NTapoBast TypOUHA, IBUraTeb BHYyTPEHHETO CrOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 = DOnextpuzauus ten. [lBa BUAa MEKTPUUECKUX 3apsAI0B
3.2 = BzaumopeiicTBHe 3apsKeHHbIX Tel. 3akoH KysnoHa
3.3 ' 3akoH coxpaHeHUs DJIEKTPUUECKOro 3apsaaa
34 Onektpuueckoe  mone.  Hampsok€HHOCTH — snekTpuueckoro  mousid.  [IpunHnmn
' CYNEPHO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
15 Hocurenn oanexktpuyeckux  3apspoB. [IelcTBHE  DIIEKTpUYECKOro MO  HA
' JJIEKTpAYECKHUE 3apsiibl. [[pOBOTHUKN U AUDIEKTPUKHU
[TocTostHubI 2nekTpuueckuii Tok. JleWcTBUs anekTpuueckoro Toka. Cuiia ToOKa.
3.6 = Hampsxenue.
I=q/t, U=A4/4q
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y AETBbHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
' R =pl/S
3.8 3akon Oma ans yuactka snexrpuyeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETUHEHNE POBOTHUKOB:
3.9

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




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O CONIPOTUBJICHUA:

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

F

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGorta u MOITHOCTH 3JeKTpruueckoro Toka. 4 = Ult, P = Ul
3akon J[>xoynsa — Jlenia:
3.11 0=I 2 Rt
312 OnbiT Dpcrena. MarHuTHOE MoJie MPSIMOTO MPOBOJHHMKA C TOKOM. JIMHUM MarHUTHOM
' UHIYKIMN
3.13 ' MarauTHoe 1oJjie NOCTOSTHHOIO MaruuTa. BzanmoielicTBre MOCTOSHHBIX MATHUTOB
3.14  JleiicTBuE MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM
3.15  Omnsitsl @apanes. SABieHue neKTpoMariuTHOW nHAyKuuu. [Ipasuno Jlenna
Ipaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AIIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPUUECKOT0 TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JAMIIOYKa), OT HAMPSIKEHUSI Ha KOHIAX MPOBOJAHHUKA; 3aBUCUMOCTH COMPOTUBIICHUS OT
' JUIMHBL ~ TIPOBOJIHMKA, IUIOMIAM €ro  IONEPEYHOr0 CEYEHUs U YJEIbHOTO
COMPOTHUBIICHUS.
[IpoBepka mpaBmia [UIsi SJIEKTPUUYECKOTO HAMPSOKEHUS TIPU  IOCIIEIO0BATEILHOM
COCIMHCHUU TPOBOJHUKOB; TMpaBWia IS CHIbI D3JEKTPUYECKOrO0 TOKa IMpHU
napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)
Qusuueckue A6leHUs 6 npupode: DICKTPUYECKHUE SBICHUS B aTMmocdepe,
3.17  2JIeKTpHUYECTBO >KMBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMiid, Aper( IMOIOCOB, POJIb
MarHUTHOTO TIOJIS JUIsl )KU3HU Ha 3eMIie, TIOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUUK
318 ANEKTPUYECKON  DHEPTrUU, DJIEKTPOOCBETHTENIbHBIE MPUOOPHI, HarpeBaTeIbHbIE
' ANEKTPONPUOOPHI  (TIPUMEPHI), DIEKTPUUECKHE TMPEIOXPAHUTENH, dIEKTPOMArHUT,
AJIEKTPOJIBUTATEh TTOCTOSSHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
3.19  DnextpomarauTHbie BOJHBL. [lKkana 3meKTpoMarHUTHBIX BOJTH
3.20 | JlyueBas mojenb cBeta. [IpsmonuHeliHoe pacpocTpaHeHue cBeTa
3.21  3axoHn otpaxeHus csera. [Inockoe 3epkano
3.22  IIpenomieHue cBeTa. 3aKOH NPEJTOMIICHHS CBETA
3.23 | ducnepcus cBeTa
304 Jlunza. Xop nydeit B tuH3e. DOKycHOE paccTosHME JMH3bL. ONTUYECKasl CUiia JTUH3bI:
' D=1/F
3.25 I'ma3 kak ontuyeckas cucreMa. Onruueckue npruOopbl
396 Ipaxmuyeckue pabomul

#Hi#HPar#t#l13MepeHne oNTHYeCKOM criibl coouparoleil IMH3bL, (POKYCHOTO pacCTOSHUS




coOuparomield TUH3BI (0 CBOWCTBY paBEHCTBA Pa3MEpPOB MpeIMeTa U U300paKeHWs,
KOT/Ia MPeIMET PACIOI0KEH B IBOWHOM (DOKyce), TToKa3aTess MPEJIOMIICHUS CTEKIIA.
#i##Par###lccnenopanue CBOMCTBa M300paKEHUsS, IMOJYYEHHOTO C  TOMOIIBIO
coOuparomiei JMH3bI; M3MEHEHHMsSI (POKYCHOTO PACCTOSHHS JBYX CJIOKCHHBIX JIMH3;
3aBUCUMOCTH yTjia TPEJIOMJICHUS CBETOBOrO Jiyda OT YIVIa TaJCHHS Ha TPaHHIIC
«BO3/IyX — CTEKJIO»

Dusuveckue sA61eHUS 8 npupode: 3aTMCHUA COJ'IHI_[a u HYHI)I, OBE€Ta TCJI, OIITHYCCKHUEC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28 | Texnuueckue ycmpoucmea: 0O9KH, MEPUCKOT, (hOTOANIAPAaT, ONTUISCKUE CBETOBOIBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PagunoakTuBHOCTE. Anb(a-, 6era-, ramma-u3nydeHus. Peakiun anbga-u O6eTa-pacnana
4.2 | OmsiTel Pezepdopmaa mo paccessHuto anbda-vactuil. [lnanerapnas Moaens atoma
4.3  Cocras aromHOro siapa. M3oTormsl
4.4  llepuon momypacmnaaa aTOMHBIX sIEp
4.5 | SnepHble peakiuu. 3aKOHBI COXPAaHEHHUS 3aPsI0OBOTO U MaCCOBOTO YUCEI
Qusuueckue s61eHUs 8 Npupoode: €CTeCTBEHHBIM PaJMOaKTUBHBIN (POH, KOCMUYECKUE
4.6 = ny4d, paJUOAKTUBHOE M3JIYyYEHHUE MPUPOJHBIX MUHEPAJIOB, NEHCTBUE PaTUOAKTUBHBIX
M3JIy4YeHUN Ha OPraHu3M 4eJIOBEKa
47 Texnuyeckue ycmpoticmea: CHEKTPOCKOI, WHAMBHIYAIbHBIM 103UMETpP, Kamepa

BI/IJ'IBCOHa, sAACpHad OHCPreTuKa




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYALIUXCA

Bri6epute yueOHbIe MaTepHabl

1.dusuka: 7-i knacc: 6a30BbIM YPOBEHb: YueOHUK, 7 kiacc/ [lepoimkun U.M.,
NBanoB A.U., AkimonepHoe odmectBo «M3aarenscTBo «IIpocBemnienuer
2.®usuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 knace/ [Tepoimkud 1. M.,
I'yrauk E. M., BanoB A. U., IletpoBa M. A., AkimonepHoe 00111eCTBO
«M3marensctBO «IIpocBemenne»

3.®usuka, 8 kinacc/ [epwimkun .M., UBanoB A.U., AkiimonepHoe o011ecTBO

«I/IBIIaTCJII)CTBO «HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
[Téprimkun B.A. ®usuka. 7 ki1.: Yueb. s o0mieoOpa3oBat. yuUpexaeHun. — 8-¢

u3j., crepeoturl. — M.: apoda, 2009. — 192 c.: wn. ISBN 5 — 7107 — 6480 — 9

2. [1€peiukun B.A. ®u3zuka. 8 ki.: Yaeb. mis o01meoopa3oBar. yUpeKICHHN. —

9-e u3x., crepeorurt. — M.: apoda, 2008. — 192 c.: un. ISBN 5 - 7107 — 8102 -9

3. [Iéppimkun B.A. ®uszuka. 9 xi1.: Yued. aisa 001eoopa3oBat. yUpeKIeHUN. —

9-e m31., crepeorurr. — M.: apoda, 2008. — 256 c.: . ISBN 5 — 7107 — 84183 — 3



4. Jlykamuk B.U., IBanosa E.B. COopHuk 3a1au o ¢gusuke 11 7-9 kinaccon
obmreoOpa3zoBaTenbHbIX yupexaeHuil. — 13-e uzn. — M.: [Ipocsemenue, 2000. —

224 c.: mn. — ISBN 5-09-009531-0

5. Mapon A.E. ®usuka. 7 kinacc: yueoOHo-MeToandeckoe nmocoodue / A.E. MapoH,
E.A. Mapon. — 7-e uzn., crepeotutt. — M.: [lpoda, 2009. — 123, (5) c.: un. ISBN

5-7107-8896-1

6. Mapon A.E. ®usuka. 8 knacc: yuedHo-MeToqudeckoe nocooue / A.E. Mapos,
E.A. Mapon. — 8-e uzn., crepeorurt. — M.: [Ipoda, 2010. — 125, (3) c.: un. ISBN

978-5-358-07438-5

7. Mapon A.E. ®usuka. 9 knacc: yueoOHo-MeToandeckoe mocoodue / A.E. MapoH,
E.A. Mapos. — 6-¢ u3n., crepeotun. — M.: [Ipoda, 2008. — 127, (1) c.: mi. ISBN

978-5-358-04132-5

8. Mapon A.E. COopHUK KaueCTBEHHBIX 3a1a4 1Mo pusuke: 11 7-9 K.
obmeo6pa3zoBar. yupexaennii / A.E. Mapon, E.A. Mapon.  M.: [IpocBemnieHue,
2006. — 239 c.: un. — ISBN 5-09-014814-7

9.0pnoB B.A. Tematudeckue TecTsl 1o Gusuke, 7-8 knaccol. — M.: BepOym-M,

2000. — 144 c. ISBN 5-8391-0023-4



10. OpnoB B.A. Tematuueckue Tectsl no pusuke, 9 xknacc. — M.: BepOym-M,

2000. — 142 c. ISBN 5-8391-0024-2

11.Kupuxk JI.A. ®uzuka-7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE

pabotel. — M.: Unekca, 2003, - 128 c.: un. ISBN 5-89237-077-1

12. Kupuk JI.A. ®uzuka-8. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE

pabotsl. — M.: Unekca, 2003, - 160 c.: un. ISBN 5-89237-075-5

13. . Kupuk JI.A. ®u3nka-9. Pa3HOypOBHEBBIE CAMOCTOSITENBHBIE

KOHTpOJIbHBIE paboThl. — M.: Unekca, 2003, - 128 c.: . ISBN 5-89237-027-5

14.BonkoB B.A. Tectsl no ¢pusuke: 7-9 xnaccol. — M.: BAKO, 2010. — 224 c. —

(Macrepckas yuurens). ISBN 978-5-408-00142-2

15.'ytauk E.M., PeibakoB E.B. ®usnka. 7 xi1.: [Toypounoe u TemMmaTuueckoe

iaHupoBanue K yueoHuky A.B. [1€psimkuna «Pusuka. 7 kinacey / [loa pen.

E.M. I'yrauk. — M.: Ipoda, 2001. — 96 c.: . ISBN 5-7107-4102-7

16. .I'yrauk E.M., Pri6akoB E.B., [llapornna E.B. ®usuxka. 8 xi.: [loypounoe u
TeMaTHUYeCKOe TUIaHupoBaHue K yueOHuKy A.B. [1€pbimkuna «Pusnka. 8 kimaccey

/ Mox pen. E.M. I'ytauk. — M.: Jlpoda, 2001. — 96 c.: un. ISBN 5-7107-4658-4



17. I'yrauk E.M. ®@usuka. 9 xi1.: [loypouyHoe U TEMaTHYECKOE TUIAHUPOBAHUE K
yueoHuky A.B. [1€peiukuna, E.M. I'ytHuk «®usuka. 9 xknacey» / Ilox pen. E.M.
['yruuk, E.B. lllaponuna, 3.1. Jloponuna. —4-e uza., crepeotul. - M.: [Ipoda,

2003. -96 c.: mi. ISBN 5-7107-7567-3

18.PeimkeBuy A.I1. ®uznka. 3agaunuk. 10-11 ki.: [Tocobue ais
oOmieoOpa3oBar. yuel. 3aBejieHuil. — 6-e u3f., crepeotun. — M.: JIpoda, 2002. —

192 c.: un. (Bagaunuku «Jpodsn»). ISBN 5-7107-5750-0

19 Kynepmreitn 10.C. @uznuka. OnopHble KOHCHEKTHI U TU(PepeHInPOBAHHBIE
3anayu. 7, 8, 9 xnaccel. 2-e uza. [lepepad. U non. — CI16.: BXB-IletepOypr,

2007. — 208 c.: mn. ISBN 978-5-94157-891-7

20.Kabapaun O.®., Opnos B.A. ®usuka. Tectsl. 7-9 knaccol: Y4eOH.-MeTOA,.
nocobue. — 4-e uzf., crepeorurn. — M.: [Ipoda, 2000. — 96 c.: wi. ISBN 5-7107-

3031-9

Mapon A.E. CO0pHUK KaueCTBEHHBIX 3a/1a4 10 GpU3UKe: A 7-9 KII.
obmieoOpazosar. yupexaennii / A.E. Mapon, E.A. Mapon. _ M.: I[IpocBemenue,

2006. — 239 c.: un. — ISBN 5-09-014814-7



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HMHTEPHET

1. Knacc!nas ¢usuka - MaTepual, CrpylnmupoBaH 10 TeMaM IKOJIbHOU (DU3HKH,
u3y4aeMbIM B 7, 8, 9 kimaccax, He TObKO (pu3udeckre GopMyIIbl U ONpeIeTICHIS
10 TeMe YpOoKa, HO M UHTEPECHBIC 3aMETKHU O IPUPOIHBIX SBICHUIX U
TEXHUUYECKUX YCTPONCTBAX, MOITBEPKIAIOIINE TEOPUIO AKTUBHAS CChUIKA Ha
uctouHuk «Kmacc!naa pusuka» obsizarensHa: http://classfizika.ru/nl.html 2.
Odurmaneuelii caiitT Tenenepenad "["anuneo" - skCnepuMeHT
https://www.youtube.com/playlist?list=PLBO0AS53A722E95EF7

3. BupryansHas oOpa3zoBarenbHas JabopaTopus -
http://www.virtulab.net/index.php?

option=com_content view=section layout=blog id=5 Itemid=94
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