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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTABJICHA HAa OCHOBE MOJOXEHHA M TpeOOBaHUU K pE3yJIbTaTaM OCBOCHHUS
OCHOBHOM o0Opa3oBaTeiabHOM Mporpammel, mnpeacraBieHHbix B GI'OC 00O, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaaBaHus yaueOHoro npeamera «Dusmkay.

Conmepxanue mporpamMmbl MO (U3MKE HAMpPaBlI€HO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3alpPOCOB OOYYArOMIMXCS, CTpeMsIIMXcsi K Oonee riaybokomy
OCBOCHMIO (DM3MYECKUX 3HAHUU, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
IrPaMOTHOCTH  oOydvarommxcsi. B mporpamme 1o  (u3MKE  Y4YUTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM OOYUCHHsI, a TAKKE
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejiaraeT NpuMEpPHYIO MOCIeA0BaATEIbHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCs.

[TporpamMmma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOILM YYUTENIO B CO3/IaHMU paboyeil mporpaMmMbl IO y4eOHOMY TIPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE MPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH © (GU3UICCKOU
reorpaduel, BHOCUT BKJIQJ] B €CTECTBEHHOHAyYHYI0 KAapTUHY  MHUDA,
IpeNoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HAHU, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0Opa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH U
MHTepeca K HayKe y 00y4yarounxcs.

N3yuyenune Qu3uku MpeanosaraeT yBEPEHHOE BIAJICHUE CIEAYIOIHUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

HAYYHO OOBACHATD SIBJICHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEOBAHNS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
MOJTyYEHUS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKK HaA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Pusuka» B
oOpa3oBaTenpHBIX oOpraHuzauusx Poccuiickoit @Denepanuu, peamTu3yOIIMX
OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydenus: Gu3nKu:

pa3BUTHE HHTEpPECAa M CTPEMJIEHUS OOy4YaroIIMXCA K HAyYHOMY H3YUYEHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHKHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3y4YE€HUS OCHOB
CTpOEHUS MaTepuu U PyHTaAMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMupoBaHUE€ YMEHUH MPUMEHATh (U3NUECKUE 3HAHUA U Hay4YHbIC
JIOKA3aTeNIbCTBA JIJIsl OOBSICHEHUS OKPY>KAIOITUX SIBJICHHUI;

dbopMHpoBaHUE TPEACTABICHUA O poiM (PU3MKU JJIs1 Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUI;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npoecCUOHANBHON  JIeATETbHOCTH, CBS3aHHOM C (DU3UKOW, TMOATOTOBKA K
JanbHeeMy 00y4eHHUIO B 5TOM HalpaBJICHHH;

dbopMHpoBaHHE TOTOBHOCTHM K JalibHEWIIEMy HW3y4YeHUIO (U3MKU Ha
yrayOnEéHHOM YpOBHE B pPaMKax COOTBETCTBYIOUIMX Mpoduieid oOydeHHs Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

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

npuUOOpeTeHNEe 3HAHUN O JUCKPETHOM CTPOEHHUM BEIIECTBA, MEXAHUYECKHUX,
TEIUIOBBIX, 3JICKTPOMATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAUYECTBEHHBIX 3a/1a4, TPEOYIOINX
CO3JaHUsl W UCIOJIb30BaHUA (PU3NYECKUX MOJENEH, BKJIKOYas TBOPUYECKHE U
MPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4H;

pa3BUTHE HCCIEOBATEIILCKUX YMEHUW: HAOMIOAATh SIBICHUS W U3MEPSTh
(bu3nYecKue BEIMYUHBI, BBIIBUTATh TUIOTE3bl U MPE/jiarath SKCIIEPUMEHTAIbHBIC
CIIOCOOBI MX TPOBEPKH, TUIAHUPOBATH W MIPOBOJUTH OIBITHI, SKCIIEPUMEHTAIBHBIE
UCCJIEIOBAHMSI, AHATTM3UPOBATD MTOJYYEHHBIEC JAHHBIE U JIeJaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ WH(poOpMaleil (U3HMUYECKOro COAep KaHUs,
BKJTIOYAsi UH(POPMAITHIO O COBPEMEHHBIX JTOCTHURKEHUSAX (DU3UKU, MHTEpIIpETAIns U
KPUTHUYECKOE OIICHUBaHUE WH(OPMAITUY;

3HAKOMCTBO cO c(pepamu MpodhecCHOHAIBHOU ACSATEILHOCTH, CB3aHHBIMU C
GbU3NKON, U COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAHHBIMU Ha JIOCTHIKEHHSX
(bu3nYECKON HAyKH.



Ha u3ydyenue ¢pu3uku Ha ypoBHE OCHOBHOT'O OOIIET0 00pa30BaHUsI OTBOIUTCS
340 gacoB: B 7 xiacce — 102 gaca (3 ydaca B Hemento), B 8 kinacce — 102 gaca (3
gaca B HeJlelo), B 9 kitacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

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

dusnka — Hayka O npupoje. SBiIeHUS TPUPOJBI (3JIEMEHTHI COJIEpHKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHUYECKHUE,
TEIUIOBbIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BenuyuHbl. PasmepHocTh. Enunuibl (U3HUECKUX BEIWYUH.
N3mepenne Quanyueckux BeaU4MH. OTaloHbl. Pusudeckue npudopsl. llena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpyaa npu padoTe ¢
JabopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHul. llepeBon
BHECUCTEMHBIX €AMHUIL B enuHUIBI CH.

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

Jlemoncmpayuu.

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

dusnyeckue NPUOOPHI U Tpoleaypa MPSAMBIX HU3MEPEHHI aHAJIOTOBBIM U
1M (POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHune 1eHbl IeJICHUS MIKaJIbl U3MEPUTEILHOTO TTPUbdOopa.

N3mepeHne pacCcTOSHUIN.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHHU.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TETa.

Omnpenenenue pa3MepoB MaibIxX Teld. MeTo psIoB.

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

Paznen 2. IlepBoHayajibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

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

JBrxkeHnue dacTtull BemecTBa. CBS3b CKOPOCTH JBUKEHUSI YACTHUI[ C
temnepatypoil. bpoyHoBckoe nBmxenue. Juddysus. BzaumopeiicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIAKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBsA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX



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

Jemoncmpayuu.

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabGmronenue sBieHnid, OObACHAIOMMXCS TPUTSHKECHUEM U OTTaJIKWBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Orenka muaMeTpa aToMa METOZIOM PSIIOB (C UCIIOIb30BaHueM (GoTorpaduii).

OnpIThl IO HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe newxkeHue. [lyte u  nepememenue. PaBHOMepHOe H
HEepaBHOMEpPHOE JBHKEeHHE. CBOOOAHOE MaJeHUE KaK MPUMEpP HEPaBHOMEPHOTO
nerkeHus teil. CkopocTb. CpenHssl CKOPOCTh IPH HEPABHOMEPHOM JBHKEHUU.
Pacuér myTu v BpeMeHU ABUKEHHUS.

['paduxu 3aBUCMMOCTEM BEIMYMH, OMHUCHIBAIONIMX JBIKeHHE. OOIIue
MOHATUSI 00 OTHOCUTENBHOCTH JBUXEHUS. CIoXXeHUEe CKOpOCTeW s Tell,
JBIKYIIMXCS MapajuieabHoO.

SBnenne uHEepUUHU. 3aKOH HMHEPLUUH. B3aummopaeilcTBHE TeNl Kak NpUYHHA
U3MEHEHHS] CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela B
NOCTyNaTreapHOM JBWKeHuU. [lmoTHocTh BemiecTBa. CBS3b IUIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHuIe o0béma BemecTtBa. CMecH M CIUIABBL
[loBepxXHOCTHAsA U JIMHEWHAS TIIIOTHOCTb.

Cuila Kak XxapakTepucTuKa B3aumojeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. HesecomocTs. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJbXEHUS U TPEHHUE IOKOs, BA3KOE TpeHue. TpeHue B NpHUpOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nrogenne MexaHnuecKoro JIBUKEHUS TeNa.

N3mepennie cCKoOpoCTH NPSIMOJIMHEHHOTO ABUKEHUSI.

HabGnronenue siBjeHUST MHEPIIUH.

Hab6nronenmne n3MeHeHnus: CKOPOCTH MPY B3aUMOJICHUCTBUU TEIL.

CpaBHEHME MaccC MO B3aUMOJIEVCTBUIO TEL.

CnoxeHue CUJl, HaIllPpaBJICHHBIX 110 OJTHOM MPSMOM.

Jlabopamopnsie padomul u onsimel.



OnpeneneHne CKOPOCTH PABHOMEPHOIO JIBMXKEHUs (IIapUKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS U TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapuka IIo
HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

OneIThl, JIEMOHCTPUPYIOUIUME 3aBUCUMOCTh pacTsDKeHHs  (fedopmarivin)
MPYKUHBI OT IPUIIOKEHHOU CHUIIBIL.

OMnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXKEHHS OT
CHUJIBI TABJICHUS U XapAKTEpa CONPUKACAIOLINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBiieHre TBEPABIX TeJl, dKMAKOCTE U ra3oB.

Jasnenue. Cuna naBieHusi. CriocoObl yMEHBIICHUS U YBETUUYCHUS JaBICHUSI.
JlaBnenue rasza. 3aBUCHMOCTH JIaBJIGHHMS Tra3a OT 00bEMa W TEMIEPaTyphl.
[lepenaua naBneHus TBEPABIMHU TEJIAMU, KUAKOCTSIMHU M razaMu. 3akoH [lackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JIaBJICHHUSI ~ JKUJKOCTH  OT  DJIYOMHBI  IOTPY>KCHHUS.
I'mapocratnueckuit  mapagokc. CooOmaromuecss cocyasl. ['mapaBnnueckue
MeXaHU3Mbl. VICronp30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CcTpoKCTBO BOJIOIIPOBO/IA.

AtMocdepa 3emnn u atmocepHoe naBiaeHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHOW 000si0ouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJIEHUsS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3aKkoH Apxumesa. Y clioBUE€ BOBHUKHOBEHUS BHITAJIKUBAIOIIECH
(apxumenoBoif) cuiibl, moaTrekanue. [naBanue Ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.

3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mapaBauyeckuit mpecc.

[IposiBienune neicTBrsi aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCHUMOCTh BBITAIKMBAIOMIEH CHIIBI OT 00BEMA MOTPYKEHHOM B KUIAKOCTh
YaCcTHU TeJa U IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcnoBue naBaHus TeN: IUIABAaHUE WA MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILEHHUS TUIOTHOCTEN TEJIa U JKUJKOCTH.

Jlabopamopnsie padomul u onsimel.



HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpyX EHHOU B
KUJKOCTh YaCTH TeJa.

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

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

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHBAIOIICH  CHUJIBI,
JEUCTBYIONIEH Ha TEJIO B KUJKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

KonctpyupoBanue apeoMeTrpa Wi KOHCTPYUPOBAHUE JIOAKH U ONPEICICHUE
€€ rpy30H0AbEMHOCTH.

Paszgea 5. PaGoTra u MOIIHOCTB. JHEPrus.

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

[IpocTbie MeXaHM3MBI: pblYar, BOPOT, OJOK, TOJUCIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. IIpasuio
MoMeHTOB. [IpuMeHeHMe TmpaBuUjiia paBHOBECHS pblyara K OJIOKy. «30J0TOe
npaBuio» mexanuku. KIIJ[ mpocteix Mexanus3moB. IIpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckas dsHeprus. KuHeTMueckas U IOTEHIMAJbHAS DSHEPIUs.
[IpeBpailieHre OTHOTO BHJIa MEXAHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
Y MIPEBPALICHUS YHEPTUU B MEXAHHKE.

Hemoncmpauuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccnenoBanue ycioBUN paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM MJIOCKOCTH.

N3yuenne npaBuia peluara AJisi OJIBUKHOTO U HETIOBUKHOTO OJIOKOB.

Omnpeneneane KIIJI moaBuKHOTO M HETIOABH)KHOTO OJIOKA.

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

N3ydeHune 3akoHa COXpPaHEHUSI MEXAaHUYECKON SHEPTHUU.

8 KUIACC

Pa3nea 6. TensioBbIe AIBJIEHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMS
BelecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBIThI, NOATBEPKAAOLINE
OCHOBHBIE MIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.



Mopenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan ajisi HOBBIX
TEXHOJIOTUM. TEeXHOJOTUM TMOJYYeHUS HCKYCCTBEHHBIX aiMa3oB. OObsSCHEHUE
CBOWCTB Ta30B, KUJIKOCTEW U TBEPJBIX TEJ HA OCHOBE IMOJOXKEHUN MOJEKYIIPHO-
KMHETUYECKOW Teopuu. [[0OBEpXHOCTHOE HATSKEHUE, CMAauMBAHUE, KAITWIUIAPHBIC
ABJICHUSA. TEIIOBOE pacCHIMPEHUE U CXKATHE. 3aBUCUMOCTH JaBJIEHUS raza oOT
00BEMa, TeMIIEPATYPHI.

Temneparypa. CBsi3b TeMmepaTypbl CO CpPeAHEH KUHETHUYECKOW HHEprueut
TEIUIOBOTO JIBUKEHHS YacTHUlLl. TeMIepaTypHbIe IIKAJIbL.

BuyTtpennsis sHepruga. CnocoObl HW3MEHEHUSI BHYTPEHHEH 3HEpruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEPEIauH:
TEIUIONPOBOJAHOCTh, KOHBEKIMs, U3IydeHue. Buapl temionepenaun B Opupoe u
TexHuke. HeoOpaTuMOoCTh TEMIOBBIX MPOIECCOB.

KonuuecTBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJI0OBO€ paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEILIOBOTO OallaHca.

[I;maBneHne U OTBEpACBAaHUE KPUCTALUIMYECKUX BELIECTB. Y IEJIbHAs TEIUIOTA
riaBieHus. [lapooOpasoBanue u konneHcanus. Mcnapenne. Kunenue. Y nenpHas
TEIUIOTa  MapooOpa3oBaHus.  3aBUCUMOCTb  TEMIIEpaTypbl  KUMEHUS  OT
atMocepHoro naBiieHUs. HachIlleHHBIT W HEHACHIIMICHHBIM mMap. BiaxHOCTh
BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsL.

[TpuHiunel pabotsl TernoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TermioBple ABUTaTEId M 3alATA OKPYXKAIOWIEH cpeapl. TemnnoBble TMOTEpU B
TEIUTOCETSX.

3aKOH COXpaHEHUS W MPEBPAIICHUS SHEPTUU B MEXAHUUYECKUX U TEIJIOBBIX
IIpoLECCax.

Hemoncmpauuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Hab6mronenue nuddysuu.

HaGmroneHnne sBICHUI TOBEPXHOCTHOTO HATSDKCHMS, CMaddBaHHUS W
KAWUISIPHBIX SIBIICHUM.

HabGnrogenue TemioBoro paciiupeHus Tei.

M3meHeHne maBieHUs raza NpU H3MEHEHWU 00bEMa W HarpeBaHUM WM
OXJIAXKICHUMU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bubl Teronepenaum.

OxJaXkJieHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

CpaBHeHUE TEIUTOEMKOCTEN pa3IMYHBIX BEILIECTB.



HaOmronenne kuneuus.

HaGrogenune nocTossHCTBA TeMITepaTyphl MPH TIIaBICHUH.

Moenu TEeIIOBBIX JABUTAaTEIICH.

Jlabopamopuvie pabomul u onvimol.

OnbITEl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUSL.

OMnBITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepeHne TteMmreparypsl IMpU MOMOIIM KUAKOCTHOIO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBhl.

OnpITel 1O HAONIOAEHUIO TEIUIOBOIO PACHIMPEHUs Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

HccnenoBanre 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT e€ro ooObéma #
TeMIepaTyphl.

[IpoBepka TUMOTE3bl JUHEWHOW 3aBUCMMOCTU JIJIMHBI CTOJOMKA >KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenne wu3MeHEHHs BHYTPEHHEH DSHEpruM Tela B  pe3yjbTaTe
TEeIIonepeayr U padoThl BHEITHUX CHJL.

HccnenoBanue SBJICHUS TEIIOOOMEHA MPU CMELIMBAHUU XOJIOJHOM H
ropstye BOJIBI.

OmnpeneneHre KOIUYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOW MPHU TEIIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIMJIUHAPOM.

OnpeneneHre MOIIHOCTH TEIUIOBBIX MOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue ynenbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiecca UCHapeHHUs.

OrnpeneneHne OTHOCUTEIBLHOM BIIa)KHOCTH BO3AYXa.

Omnpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnexkTpuzanus Teia. J[Ba poja 3JEeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

OnekTtpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro nods. [IpuHiuun
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA AJCKTPUUECCKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKM, IUAJEKTPUKA U TOJYINPOBOJAHUKU. 3aKOH
COXPaHEHHUS JIEKTPUUYECKOTO 3apsiia.

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B METAJIJIaX, KUIAKOCTIX U razax.

Dnektpuueckas memnb. Cuna Toka. DNEKTPUUECKOE HAMPSKEHUE. AMIIEPMETP
Y BOJIBTMETP B IIE€MU MOCTOSIHHOTO ToKa. CONpOTUBIIEHHE MPOBOJHUKA. Y IEJIbHOE



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

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

[ToctostHHBIE ~ MarHuThl.  B3anMoOAEHCTBHME  TMOCTOSHHBIX ~ MAarHHUTOB.
MaruutHoe nosie. MarHuTHOE 1ojie 3€MJIM U €r0 3HAUYCHUE JJISl )KU3HU Ha 3eMIle.
OmnbiT Opcrena. MarHutHoe moJie JJIEKTpUYecKoro Toka. OnbelT  Amrepa.
[IpumeHeHne BIEeKTPOMAarHuTOB B TEXHUKE. JleMCTBME MAarHUTHOrO IIOJS Ha
npoBoAHUK ¢ TokoM. Cumia Awmmepa U omnpeneneHue €€ HamnpaBICHUS.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONMb30BaHUE 3JEKTPOJABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIeKTpOoreHepaTop. Crnioco6bl IIOJTy4EHUS AIEKTPUUECKOU DHEPIUHU.
DNEKTPOCTAHIIMM Ha BO300OHOBIIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJIOTHUYECKHE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC SJIEMEHTBI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa pozia 3JIEKTpUUYECKUX 3apsAA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEI.

Y CTpORCTBO 1 JEHCTBUE IIEKTPOCKOIIA.

DIJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMaKHBIX CYJITAaHOB.

[IpOBOIHUKH U AUBIEKTPUKH.

HcTOuHMKHM TTOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue cuiibl TOKa aMIIEpPMETPOM.

N3MepeHune 3eKTpUYECKOTO HAIPSIKEHUSI BOJIbTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopercTBre NOCTOSTHHBIX MArHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTU Pa3CICHUS MOJII0COB MAarHUTA.

MopaennpoBaHue MarHUTHBIX NOJIEW MOCTOSHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.



JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DIIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

OnbiTel Dapajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

OneiTel 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJI MPU CONPUKOCHOBEHUH H
VHIAYKIEH.

HUccnenoBanne OEWCTBUS JJNEKTPUYECKOTO IO HA NPOBOJHUKUA U
JARJICKTPUKHU.

COopka 1 UCTIBITAHUE DJICKTPUUYECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, IPOTEKAIOIIETO Yepe3 Pe3UCTOp, OT
HaIpsHKEHUS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

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

OnpeneneHue yaeiabHOr0 CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBWiIa CJIOKEHUS HANPSHKEHUM TP  MOCIEI0BATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia IS CHUJIbI TOKAa NpPU TMapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Tposepka npasun Kupxroda.

[IpoBepka BeInoOJIHEHUS 3aK0HAa OMa T IMOJTHOM LENN.

N3ydeHne BOJIbTAMIIEPHBIX XaPAKTEPUCTUK HETMHEUHBIX JIEMEHTOB (JIAMITBI
HaKaJIMBaHUS VI MOJYIPOBOJHUKOBOIO JIUOJA).

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIUTHOCTH JIEKTPUUYECKOTO TOKA, BBIICISIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

W3y4yeHne MarHuTHOTO TMOJISl IOCTOSTHHBIX MAarHUTOB MPU UX O0BETUHEHUHU U
pa3/ielieHUH.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS KATYIIIKHU C
TOKOM W MarHuTa OT CWJIbl M HamlpaBJjeHUsS TOKAa B KaTylIKe W OT HaJu4us
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yueHne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoncTpyrpoBaHue u u3ydeHue padboThl JJIEKTPOABUTATEIIS.

N3mepenue KIIJI anekTpoaBUraTeibHON yCTaHOBKH.

OnpITel 1O  HMCCIECOOBAHHUIO  SIBJICHUSA DJIEKTPOMArHUTHOW HWHAYKILHWH:
UCCIIEIOBAaHUE N3MEHEHUM 3HAUEHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKA.



9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

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

BekTopHble BEIMYUHBI, ONEPAIIMU C BEKTOPAMHU, MPOEKIIUKU BEKTOpa. Pannyc-
BEKTOP MATEpUAIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpSAMOJMHENHOE JBHKEHUEe. HepaBHOMEpHOE NPSAMOIMHENHOE JIBUXKEHUE.
CpenHsast 1 MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXKEHUE. Y CKOPEHHE
cBoOogHOTO MMagenus. OneITel I anmuies.

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

JIBr>KeHue Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY.

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

Bekrop cuinbl. PaBHOIEMCTBYIOIIAA CUIIa.

ITepseiit 3ak0H HproToHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyTIepIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CUJIa
TpEHUs OKOs1, Apyrue Bubl TpeHus. KoapduuneHt tpenus.

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

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

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BH>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwMcie TmiaHeT BOkpyr Comnuua). Ilepmas
KOCMHUYECKasi CKOpOocTb. HeBECOMOCTD U EpErpys3KH.

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

Nmnynec Ttema. W3menenme wummynsca. HMmnynsc cunbl.  Yrpyroe u
HEYIpPYyroe B3aUMOJECHCTBUE. 3aKOHbI HM3MEHEHHUSI W COXPAHEHHUS HUMITYJIbCA.
PeakTuBHOE IBHKCHHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHusi. CBsA3b dHEepruu U padoThl. [loTeHInanbHas SHeprus Tena, MOJHATOTO Hall
IIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus cxxaTon npyxuHsl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEpPruu. 3aKOH HM3MEHEHHS U COXPAHECHUS
MEXaHHYECKOM YHEPTUH.



Jlemoncmpayuu.

HabGmrogenne MexaHMYecKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HBIX Tel
OTCUETAa.

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

N3mepenne cKoOpoCTH M YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUSI.

HccnenoBanrie Npu3HAKOB PABHOYCKOPEHHOTO JABUKCHHUSI.

HaOnronenue ABUKEHUSI Tella 0 OKPYKHOCTH.

HaOnronenne MeXaHMYECKUX SIBICHUMN, MPOUCXOASIIMX B CUCTEME OTCUETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBMDKEHUU OTHOCUTEIIHHO
KaOuHeTa (QU3UKU.

HabGnronenue paBHOBeCHs TeJl, CBOOOIHOTO MaJeHusI, KoJieOaHUsI MasTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

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

Habnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpu YCKOPEHHOM JBUKECHUU.

[lepenaya uMItyabca Mpu B3auMOJEHCTBUU TEN.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMIyJbca MpU a0COTIOTHO HEYITPYTrOM B3aUMO/ICHCTBUMU.

CoxpaHeHre uMIyJibca Ipy YIPyroM B3aUMOICHCTBUH.

Hab6nroneHnune peakTUBHOTO ABUKECHUSI.

CoxpaHeHHe SHEPTUU MPU CBOOOTHOM MaJICHHH.

CoxpaHeHue dHEepPruu Mpu ABMKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpynpoBanue TpakTa il pa3roHa W JajlbHEWIIEro pPaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIN TEIEKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS Opycka WM JIBHKEHUS
[IapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue YCKOpPEHUs Tela MpH PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre NBIKEHUS Tella, OPOIICHHOTO MO YTJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHHMS CKOJBXEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kodhuiieHTa TPEHUS CKOJIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCMMOCTH CHIIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKHUHE, OT
CTeTNeHU eQopMalliy MPY>KUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBUKEHUU TeJsa 110
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenne pabOTBl  CHUJIBI  YIOPYrOCTH TPU  TMOABEME Tpy3a ¢
UCIT0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHMIA: TIEPHOT,
4acToTa, aMIuMTyna. ['apMoHudeckne KojeOaHus. 3aTyXarolue KoJIeOaHus.
BoinyxieHHbIe KosieOanus. Pesonanc.

MareMatuueckui ¥ NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue SHeEpruu Inpu
K0JIe0aTEeIbHOM JBUKCHUU.

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

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

Hemoncmpauuu.

HaGmronenne koneGaHuii Ten TMOJA JACUCTBHEM CHJIBI TSXKECTH U CHIIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BoIHY X AEHHBIX KOJI€OaHU U pe30HaHCca.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Hab6mronenune uatepdepenninu u qudpakiiud BOJIH Ha TOBEPXHOCTH BOIBI.

Hab6mronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomel u onvimel.

Omnpenenenne 4acTOTHI U MeproAa KoJieOaHUH MaTEMaTHYECKOTO MasSTHUKA.

Omnpenenenre 4acTOTHI U MEPUOIa KoJIeOaHUN IPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoja KoJaeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH Meproa KoJieOaHUM MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoja KojeOaHwil Trpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MaccChI Tpy3a.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH NEPHOJIa KOJIEOaHUH MPY>KUHHOTO
MasiTHUKA OT MACChI IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.



Paznen 10. DiieKTpOMArHUTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTPOMarHuTHbIX BOdH. lllkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3W. Panmosokanus. Kocmuueckas
CBS3b.

DIneKTpoMarauTHas npupoja csera. CKoOpocTh cBeTa. BoIHOBBIE CBOMCTBa
cBeTa: uHTephepeHIus U TUPpaKIus.

Hemoncmpauuu.

CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.

WNuTtepdepenus u nudpakuus cBera.

Jlabopamopuvie pabomul u onvimaol.

N3yyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOHJIBHOTO
tenedoHa.

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

Paszgea 11. CBeToBbIe SIBJICHHS.

JlydyeBass MOJenb CBETa W TEOMETpPUYECKass oNTHKAa. VICTOYHHMKM CBeETa.
[IpssmonuHeiiHOe pacnpocTpaHeHue cBeta. 3atMeHuss ConHna u JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHus cBera. llocTtpoeHue
M300pakeHNit, CHOPMUPOBAHHBIX 3E€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue cBerta.
Hcnonb30BaHrEe NOJHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonm mnydert B nuH3e. Popmyna TOHKOW JuH3BL. [locTpoeHue
U300pakeHnid, CHOPMHUPOBAHHBIX TOHKOW JHMH30M. OnrTuyeckas cucrema
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak onTh4yeckas cucrema.
bimn30pyKoCTh ¥ 1aTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpalbHBIX I[BETOB. Jucepcust cBeTa.

Hemoncmpayuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuit B MIIOCKOM 3€pKaje.

IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xon mydeil B cobuparoiiei JnH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

Mopens rina3sa.



Paznoxenue 6e1oro cBera B CIEKTP.

[Tonyuenue 6emoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanne 3aBUCHMOCTH yrila OTPAXEHHS CBETOBOTIO Jiyda OT yIJia
naJICHUs.

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

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

[Tomy4yeHune n300pakeHNH ¢ TOMOITLI0 COOMPAFOIIICH JTNH3HI.

OmnpeneneHue (POKYCHOIO PACCTOSIHUS W ONTUYECKON CHUIIBI COOMparoleu
JIVH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

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

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

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

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. Msorombsl.  PannoakTuBHBIE
npeBpaiieHus. [lepuon monypacnaga aToMHbBIX siaep. J[elcTBUE paarOaKTHBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIMOAKTUBHOTO U3ITyUYCHUSI.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSOBOTO WU MAacCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEprum. Peakuum cuHTE3a U
nenenus sanaep. Mcrounmku sHeprum CosiHma W 3BE34. SlnepHast JHepreTuka.
DKoJIoTUYeCcKHe MPoOIeMbI SIICPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrexTphl pa3IMYHBIX T'a30B.

CnekTp Boaopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabota cuéTunka HOHU3UPYIOMINX U3TYyUCHH.

Perucrpanus uzmydeHus NpUPOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomel u onvimel.

Hab6nrofeHue CruIonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

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

N3mepenne paanoakTUBHOTO (OHa.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOYJIb.



[ToBTOpHUTENHEHO-0000IIAOIINI MOy TIPEIHA3HAYEH JJIsi CUCTEeMATH3AIHH
U O00OOIICHWS  TMPEAMETHOTO  COACpXaHUS H  ONbITa  JICITEIHHOCTH,
IpUOOPETEHHOTO TPU M3YYCHHH BCETO Kypca (pu3uKu yriayOnEHHOTO YpOBHS, a
TaK)Ke JIsl TIOJITOTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMEHY IO (hH3HKE.

B mpomecce wu3ydeHHss OaHHOTO MOIYJSI PEATU3YIOTCS M TOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX M  METalpeIMETHBIX pe3yJbTaTOB o0O0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHUE SIBJICHUH HAa OCHOBE
npuMeHeHUsT (QU3NYECKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
TUTIOTE3, MMOCTAHOBKA 1M W TUTAHMPOBAHWE HMCCIICIOBAHUS, aHAIW3 JaHHBIX U
MOJIyYeHHUE BHIBOJIOB).

[IpeanoututenbHo (HOpPMOM OCBOEHUST MOJIYJsSL SIBIAETCS TPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUAET:

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

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MepeuyHe K pasjenaMm Kypca) B YCIOBUAX CaMOCTOSITENIbHOTO TUIAHMPOBAHUSA
MIPOBEICHMSI UCCIICTOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHHS BEJIMYHH,
COOPKH IKCIIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUH MPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa
(3aaHUsl IO E€CTEeCTBEHHO-HAyYHON TpaMOTHOCTH), B TOM YHCIIE 3aJaHUi C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy Haj TPYNIIOBEIMU WM MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHUeM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMATHOCTHYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3alaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTMAarHOCTUYECKOW pabOThl MOTYT TOKA3bIBaTh CTEIICHb TOTOBHOCTH OOYYaOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKke
CBUJIETEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IPAMOTHOCTH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI' PAMMEI 110 ®U3UKE
OCHOBHOI'O OBIIEI'O ObPA3OBAHNAA

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

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUs
y oOyuaromierocst 6ynyT copMupoBaHbl CIEAYIONINE JTUYHOCTHBIE PE3YIbTAThI B
YacTH:

e I)nampuomuuecxkozo éocnumanusi:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(bu3NYecKoil HayKH;

LEHHOCTHOE OTHOILIEHUE K TOCTHXKEHHSIM POCCUNCKHUX YUEHBIX-(PU3HKOB;

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

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUMMBbIX
U ITUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTUKEHUM
busuKy;

OCO3HAHHE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHLHUIOB B JEATEIBHOCTH
YYEHOT0;

e 3)acmemuueckozo 60CNUMAHUA:

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

e 4)uennocmu HayuHO20 NO3ZHAHUA:

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

OpUEHTalMsg B JIEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIHI;

pa3BUTHE HAYYHOM JF0OOO3HATENILHOCTH, HHTEpeca K HCCIEeI0BaTEIbCKON
NeSTEeIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HaHUE LIEHHOCTH Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TpaBWi O€30MacHOTO TIOBEJACHUS Ha
TpaHCIOpPTE, Ha JOpOrax, C JJIEKTPUYECKUM M TEIUIOBBIM O0OpPYIOBAHHEM B
JIOMAalIHUX YCIIOBHUSIX;

c(OpMHPOBAHHOCTh HaBblka pedJeKcud, MPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yejaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE yYacTHE B pPCIICHWHM IpaKTHYECKUX 3a1ad (B pamMKaxX CEMbH,
oOpa3oBaTeILHON OpraHU3alliu, Topoja, Kpas) TEXHOJOTHYECKOH M COIHaIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;,

WHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOodeCcCrid, CBI3aHHBIX ¢ (HU3UKOI;

e 7)IKONO2UUECKO20 60CRUMAHUS:

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

OCO3HaHUE TJI00ALHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed HuX
pelIeHus;

e 8)adanmayuu K UZMEHANOUWUMCA YCI0BUAM COUUANBHOU U RPUPOOHOU
cpeowl:

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

MOBBIIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH 4€pe3 IPaAKTHYECKYIO
JIEeSITEIbHOCT;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

OCO3HaHHE JAS(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH B 00JlacTH
busuKy;

MJJAHUPOBAHUE CBOETO PAa3BUTHST B NPUOOPETEHHH HOBBIX (PU3MUECKUX
3HAHUI;

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

OIlEHKa CBOMX JICHCTBUH C Y4Y€TOM BJIMSHHMS Ha OKPYKAIOIIYI0 Cpeany,
BO3MOYKHBIX TJ100QIBHBIX TTOCISACTBHUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMmbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1mero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHUBHBIC  YHUBEpCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  pEryJIsSTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC JICHCTBH.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
Bba3oBble JJoruueckue a1eiicTBUA:
BBISBJISITh M XapaKTEpU30BaTh  CYIIECTBEHHbIE IPU3HAKHM  OOBEKTOB
(siBNEeHUl), KMaccu(UUUpPOBATh UX;



BBISIBJIAITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUs] B pacCMaTpPUBAEMbIX (aKTax,
JTAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIISAITh TPUYUHHO-CIICJICTBEHHBIEC CBA3U IMPU HW3YYEHUU (DUINYECKUX
SBJICHMA M IIPOLIECCOB, JI€JaTh BBIBOJBI C HCIIOJIb30BAHUEM JEIAYKTUBHBIX U
UHIYKTUBHBIX  YMO3aKJIIOYEHHWH, BBIABUraTh THUIOTE3bl O  B3aHMMOCBSI3SX
(bu3HYEeCKUX BEJIUYUH;

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

Bba3oBble uccienoBarenbcKme 1eiiCTBUS:

MCITOJIB30BATh BOIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;

IIPOBOJUTE IO CaMOCTOSITEJIBHO COCTAaBJICHHOMY IUIAHY OIBIT, HECIOMHBIN
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;

OLICHMBATh Ha MIPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMALUIO, OTYYEHHYIO
B XO/JI€ UCCJIEOBAHMS W DKCIIEPUMEHTA;

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

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

Pabora c nunopmanueii:

NPUMEHATh PA3JIUYHbIE METOJbl, HHCTPYMEHTBl M 3alpOChl MpPU TOUCKE H
oTOOpe MH(POPMALIUU WU AAHHBIX C YUYETOM MPENSIOKEHHON yueOHOH (hr3MUecKoit
3a/1aui;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH HHPOPMAIUIO
pPa3TUYHBIX BUJOB M (POPM MIPENCTABICHNUS,

OLICHMBATh HAIEKHOCTh HHMOPMALMU MO KPUTEPHUSIM, MPEIIOKEHHBIM
yuuTesneM Uik chOpMyITHUPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMYy  TNpEACTABICHUS
uHbOpMaAllMU W WJUTIOCTPUPOBATh peEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JuarpaMMamu, MHOU TpaduKoil 1 nX KOMOMHAITUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B XOJi¢ OOCYXJeHHs ydeOHOTO MaTepuaia, pe3yJbTaTOB JIabOpaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI H
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIICHWE 3aJa4d MW  IOJAJCpKaHue
0J1aroxenaTeIbHOCTH OOIICHHUS;

COTIOCTABIISATh CBOU CYXKIICHUSI C CYXACHUSIMU JAPYTHX YYACTHHKOB JHAIIOTA,
OoOHapYy>KUBaTh Pa3IMINE U CXOJCTBO MO3UITHI;

BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHhMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATh PE3YJbTaThl BBINOJIHEHHOTO (PU3UYECKOTO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

INOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

NPUHUMATh LEIN COBMECTHOM NIEATEIbHOCTH, OPTaHU30BBIBATh ACHCTBUS 11O
e€ MOCTWKEHUIO: pacHpelesiaTh poJid, OOCYXAaThb MPOLIECCHl M PEe3yNbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

BBIIIOJIHATh CBOKO YacTh pa0OTHI, TOCTUTas KAaueCTBEHHOIO PE3yJIbTaTa IIOo
CBOEMY HANpaBJICHUID M KOOPAWHUPYS CBOM JEHUCTBHUS C APYTMMHU YJI€HaAMHU
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOIUX 1JIs
perieHus: pU3NIECKUX 3HAHMIM;

OPUEHTUPOBATBCA B  PAa3IUYHBIX  MOAXOAAX  NPUHATHS  PEIICHHM
(MHIUBUYaJIbHOE, IPUHATHE PELIEHUS B TPYIIE, IPUHATUE PELUICHUHN rPpyIIoi);

CaMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM pelieHHs] (PU3NYECKON 3alayu Wiu
IJIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pEICHUM;

nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeaiaraTh IIaH €€ U3MEHEHUS;

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

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIITOJHEHHS
(GU3MYECKOTO HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUThH ce0sl HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WIM JMCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYroro.

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

INPEAMETHBIE PE3YJIBTATBI

K koHily oOyuyeHusi ¢ 7 Kaacce NpeIMETHbIE PE3YJbTAThl JOJKHBI OTPAKATh
c(OPMUPOBAHHOCTH y O0YUAIOIINXCS YMEHU:



UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE M XMUMHUYECKHUE SIBJICHUS, HAaOII0IeHUE,
HKCIIEPUMEHT, MOJIe]b, THUINOTE3a, €IUHMIIBI (U3HMUECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXaHMUYECKOE JBI)KCHUE (PAaBHOMEpPHOE, HEPaBHOMEpPHOE, MPSIMOJIMHENHOE),
TPaeKTOpHsi, PaBHOACHCTBYIOMAs cui, aedopmanus (ympyras, TUIaCTUYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEpPEHHO pa3nuyarh siBiieHus (Auddy3us, TEIIOBOE ABUKEHUE YaCTHUIL
BCII[ECTBA, PABHOMEPHOE JBIDKEHHE, HEPAaBHOMEPHOE JABWKCHHUE, WHEPITHS,
B3aMMOJICUCTBHUE TEJ, PABHOBECUE TBEPBIX TEJI C 3AKPEIUIEHHON OChIO BpalCHUS,
nepeaada JaBlieHUs TBEPABIMHU TeJIaMH, KHAKOCTSIMU W Ta3aMH, aTMOoc(epHOe
JIaBJICHUE; TUIaBAaHUE TeJ, IPEBPAIICHHS] MEXaHUYECKOW SHEPTUU) TI0 OMUCAHUIO UX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JACMOHCTPUPYIONIUX JaHHOE
(bu3HYECKOe SIBJICHHUE;

pacmo3HaBaTh ~ TPOSBICHHE  HM3YyYCHHBIX  (U3WYECKUX  SIBJICHUH B
OKpYyXaroieM Mupe (B TOM uucie (Pu3ndecKkue SBJICHUS B MPUPOJIE: MPUMEPHI
JBIDKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXHBOUW MpPHUPOE, JEHCTBUE
CWJI TSDKECTU, TPEHHsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JABJICHUS Ha JKUBOW OpraHW3M, TUIAaBaHHWE PbHIO, phlYard B TeJie YEIIOBEKA), MpHU
ATOM TIEPEBOJUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIACIATH CYIICCTBCHHBIE
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh WU3YyUYEHHBIE CBOMCTBA TeNl W (DU3UYECKUE SIBIICHUS, UCIOJIb3YS
buzndeckue BeaUUMHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BpPEMs, ITyTh,
CpEIHsAsI CKOpPOCTh, CHJIa YINPYTrOCTH, CHJIa TSKECTH, BEC Tejla, CHiIa TPEHUS,
JaBJIEHUE TBEPAOIO Teja, JABJIEHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIOLIAS CHUIIA,
MeXaHHUYecKass padoTa, MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbI, KOd((HUIMeHTt
MIOJIE3HOTO JIEUCTBUS MEXAaHU3MOB, KHHETUYECKAs ¥ TIOTCHIIUAJIbHAS SHEPTHsI ), TIPU
OMMCAHWH TIPABHJIBHO TPAKTOBATh (PU3UYECKUN CMBICIT HCIIOJIB3YEMbIX BEIIMYUH,
uX OOO3HAUCHHUS W EIUHUILI (U3UYCCKUX BEIWYUH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHS U IPOIIECCHI,
UCIIOJIb3Ys TIPABWJIA CIOXKEHUSI CHJI (BIOJIb OJIHOM TpsiMoif), 3akoH ['yka, 3aKoH
[Tackansi, 3akoH Apxumeaa, MPaBUJIO paBHOBECHs phiuara (0J0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKH, 3aKOH COXPAaHEHHUS MEXaHWYECKOW JHEPruu, IMPU STOM
JaBaTh CJIIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCBHIBATh €T0 MAaTeMAaTHYECKOE
BBIPKCHHUC;

CTPOUTH MPOCThbIE (PU3UYECKHE MOJEIU PealbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJCNSATH TMPU HTOM CYIIECTBEHHbIE M BTOPOCTEICHHbIE CBONCTBA



00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh (U3UUECKUE MOCIHU ISl O0BSICHEHUS
(bu3MYeCcKuX MPOIECCOB U PEIICHUS YUeOHBIX 33]1a4;

OOBSACHATHh (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCT€ CHUTyalliii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJE TPEOYIOIMHUE YHCICHHOTO OICHUBAHUS
XapaKTEpHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpATh aJ€KBAaTHYIO
(buU3MYECKYI0 MOJIENb, BBISBIATh MPUUYMHHO-CIEICTBEHHBIE CBS3U U BHICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpPOM Ha W3YyYEHHBIC CBOMCTBA
bu3NYeCcKuX SBICHUH, (PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIIH;

pemath pacy€THble 3a1auyu (B 2—3 A€HCTBHS) MO M3ydyaeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (GU3UYECKYIO0 MOJIENb, C UCIOJIb30BAaHUEM 3aKOHOB
u (hopmyJ, CBA3BIBAIONIUX (PU3MUECKHUE BEIMYMHBI, 3alMUCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIICHWE 3aJaud, BBIABIATH HEJAOCTAIOIMNAE WM H30BITOUYHBIE
JTaHHBIC, OOOCHOBBIBAaTH BBIOOp METOJA pEIICHUS 3aJadd, HWCIO0JIb30BaTh
CIIPABOYHBIE JIaHHBIC, MPOBOJIUTh MATEMATHUYECKHE MPEoOpa3oBaHUsI U PaCUETHI,
OLICHUBATh PEATUCTUYHOCTh MOJYYCHHOTO 3HA4YEHUs (PU3NYECKON BEITUYUHBI U
OTIPEIENISITh PA3MEPHOCTh (PU3NYECKON BEJIMYMHBI, MOJYYCHHOW MTPH PEIICHUU
3a]a4H;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pENIUTh TMPH  TOMOIIN
bu3MYecCKuX METOJIOB, M TpeajiaraTh OPUEHTUPOBOYHBIM CMOCOO pelleHus, B
OMMMCAHWHM  HUCCJENOBAHMS  pAaCoO3HaBaTh  MPOBEPSEMOE  MPEIIOJI0KCHHE
(TUTIOTE3Y), MHTEPIIPETHPOBATH MOTYUCHHBIA PE3yIbTaT;

MIPOBOJIUTH OTBITHI O HAOIOACHUIO (PU3MYECCKUX SBICHUH WM (PU3UICCKUX
cBoMcTB Ten (nuddysus, TEMIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH TIPH B3aMMOJICHCTBUU TEJl, TIepeiada JaBJICHHS KUIKOCTHIO
U Ta3oM, MPOSBICHUE JEHUCTBUS aTMOCGHEPHOTO HaBJICHUS, JIEHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIUPOBATh MPEIANOJIOKEHUE (TUMOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOACHUN, CAMOCTOSITENTFHO COOUpaTh YCTAHOBKY M3 MU30BITOYHOTO
Habopa o0opynoBaHus U (HOPMYITUPOBATH BHIBOIHI;

MPOBOJUTh TPSMBIE W KOCBEHHBIE W3MEpEeHHs] (UMYECKUX BEITUYHH
(paccrositHue, TPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIiepaTypa,
IJIOTHOCTh JKUJIKOCTH M TBEPAOTO TENa, CHJIA TPEHHUS CKOJIBKCHHS, IaBJICHUE
BO3/IyXa, BBITAJIKMBAIONIAS CHJIA, JCHCTBYIOMIAs Ha TOTPYKEHHOE B KUIKOCTH
Teno, KOAI(PPUIMEHT TOJNIE3HOTO  JIEWCTBHS  NPOCTHIX  MEXAaHU3MOB) C
WCITOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP
METO/Ja HM3MepeHus, (PUKCHpPOBATh ITOKa3aHUS IMPUOOPOB, HAXOIUTH 3HAYCHHUE
U3MEPSEMON BEJIMYMHBI C IOMOIIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLICHMBATh MOTPEIIHOCTh U3MEPEHHUI;



MPOBOJIUTH HECIIOKHBIE IKCIIEPUMEHTATbHBIE UCCIIEIOBAHUS 3aBUCUMOCTEM
bu3nYecKuX BEIUYUH (3aBUCUMOCTHU IMYTH PAaBHOMEPHO JBIDKYIIETOCs Teida OT
BPEMEHU JBWKEHUS Tela, CUJIbI TPEHHUS CKOJBXEHUS OT CHIIbI HOPMAaJbHOTO
JIaBJICHUS, KauecTBa OOpaOOTKM TMOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHIIbI
TPeHHUsI OT IUIOMIAJM COMNPHUKOCHOBEHHUS TeJN, CHUJIbl YNPYTrOCTU OT YJ/UIMHEHHUS
NPY>KUHBI, BBITAJIKUBAIOLIEH CUJIIBI OT 00BEMa MOrpyXKEHHOM YacTU Tejaa M OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHUCHUMOCTU OT IUJIOTHOCTU Te€Ja, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO0, YCIOBHM IJIaBaHUs TEJ, YCIOBUN paBHOBECHsS pblyara
U OJIOKOB): COBMECTHO C yuuTeneMm ¢GOpMyIupoBaTh 3afadyy W THUIIOTE3Y
WCCIICIOBAHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY C UCIOJIb30BAaHUEM HWHCTPYKIIUH,
MPEACTABIIATh MOJYyYEHHBIE 3aBUCUMOCTU (DU3NYECKUX BEJIMYMH B BUAC TAOIUI[ U
rpaukoB, OILEHWBATh MOTPEIIHOCTH, JeJaTh BHIBOABI TI0 pe3yibTaTaM
WCCIICIOBAHMS,

coONIO/IaTh TpaBWia TEXHUKH Oe€30MacHoro Tpyna Impu paboTe cC
71a060paTOPHBIM 000PYI0BAHUEM;

yKa3bIBaTh MPUHITUIIBI ICUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOMIAlONIMecs COCyIbl, OapoMeTp, phIyar,
TTOJIBYDKHBIN U HEITOABMIKHBIN 010K, HAKJIOHHAS IIOCKOCTD;

XapaKTEePU30BaTh MPUHITUIIBI IEUCTBUS U3YYCHHBIX TPHUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX TPOIECCOB C OMOPOM HA WX OMHCaHUs (B TOM
qyclie: MOAIINITHUKH, YCTPOHCTBO BOJOMPOBO/IA, TUAPABINIECKUIN TIpecc, CU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp), HMCMOJb3ysl 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMATHUYHBIE PHCYHKH H3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TPOIECCOB TIpHU
pelIeHny yueOHO-IPaKTHYECKHUX 3a71ad;

MPUBOAUTH MIPUMEPHI (HAXOAUTH HHPOPMAIIHIO O TPUMEPAX) MPAKTHIECKOTO
WCIIOJIB30BaHUSI (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HM I OOECrICYCHUS
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUsSI 370POBbSI U COOJIOJCHUS HOPM DKOJOTHYECKOTO TOBEACHUS B
OKPYKAIOIIEU CPELE;

OCYIIECTBJIATH OTOOP UCTOUYHUKOB MH(MOPMAITN (HPU3UIECKOTO CONCPKAHUS B
HuTepHere, camMoCTOSTENbHO (HOPMYNIHPYs TOMCKOBBIM 3ampoc, Ha OCHOBE
UMCIOINXCS 3HAHUH W IMYyTEM CpaBHEHUS Pa3IMYHBIX HMCTOYHUKOB BBIJICIATH
uH(popMaIuIo, KOTOpas SIBISETCS MPOTHUBOPEYMBONM MM  MOXKET  ObITh
HEIOCTOBEPHOM;



UCIIOJIb30BaTh NPHU BBIMOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-NOMYJSPHYIO
JUTEPATypy (PU3NYECKOro coAeprKaHus, CIPaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WUuTepHeT, BianeTb nNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

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

IPU  BBINOJHEHUM YYEOHBIX TIPOCKTOB M MCCJIEAOBAHUN pacCHpeeiaTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJladyaMU, CJICIUThH 3a
BBITIOJIHEHUEM TUIaHa JCHCTBUM, aJeKBaTHO OIICHMBATh COOCTBEHHBIM BKIaJl B
JESATENbHOCTh TPYIIBL, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICHICTBHUE,
YUYUTBIBAst MHEHUE OKPYKAIOIINX.

K kxoHny oOyueHusi ¢ 8 knacce mnpeaMETHbIE PE3yJbTaThl JAOJDKHBI OTPa)kaTh
Cc()OpMUPOBAHHOCTh y 00YYaOIINXCS YMEHU:

UCIIOJIB30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHHE
aTOMOB M MOJIEKYJI, arperarHble COCTOSHHUS BELIECTBA, KPUCTAUIMYECKHE U
amop(HbIe Teja, HACBHIIIEHHBIM M HEHACBHIIEHHBIA Map, CIOCOObl HW3MEHEHMS
BHYTPEHHEW OHEPruM, DJJEMEHTAPHBIA DJJICKTPUYECKUM 3apsii, TPOBOJHUKH,
MTOJTYTIPOBOJHUKH, JUAJIEKTPUKH, UCTOYHUKH ITOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MAarHUTHOE MOJsl, ONTHYECKas CHCTEMA) MU CHUMBOJMYECKHHN S3bIK (DU3HKU TPU
pelleHny Y4eOHbIX U MPAaKTUYECKUX 3a/1ay;

YBEPEHHO pa3inyarh SBJICHUS (TEIJIOBOE pacIIMpeHHe (CxkKaTHue), TeIIOBOE
PAaBHOBECHE, MOBEPXHOCTHOE HATSHKEHUE, CMAYMBAaHHE, KANWLIAPHBIC SIBJICHUSA,
UCIIapeHue, KOHAEHcalus, IUIaBICHUE, KPUCTALIM3AlMs, KUIIEHHUE, CIOCOObI
TeIIonepesayn (TeIIonpOBOAHOCTb, KOHBEKIIMS, U3IyUYEHHUE), TEIUIOBBIE MTOTEPH,
AIIEKTpU3aLMs TeJl, B3aUMOJIECUCTBUE 3apsgo0B, ACHUCTBUSA DJJIEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aNMOIECHCTBUE MArHUTOB, JEHCTBUE MarHUTHOIO TOJI Ha
MPOBOJHUK C TOKOM) IO ONHCAHUI0 MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX AAHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh  MPOSBICHHWE  M3YYEHHBIX  (U3MUECKUX  SBJICHUN B
OKpyXXalImeM wmupe (B TOM 4Yucie (QU3NYECKUE SBJICHUS B TMPUPOJE:
MTOBEPXHOCTHBIE M KalWJUISIPHBIE SIBJICHHUS B NPHUPOJE, KPUCTALIBI B MIPHUPOE,
nznyuyenue CoJiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBJICHUS B arMocdepe, 3IEKTPUUECTBO
KUBBIX OPTaHW3MOB, MarHUTHOE TI0Jie 3eMid, Apeiid MOIICOB, POJIb MAarHUTHOTO
noJis JUis KU3HM Ha 3emMje, MOJSIPHOE CHSHHUE), IPU 3TOM IEPEBOAMTH



NPaKTUYECKYI0 3a/Jadyy B Y4YeOHYIO, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKky) GU3NYECKUX SIBICHU;

OMKCHIBATh HU3YyUYEHHBIE CBOMCTBA Tell W (DU3UYECKUE SIBJICHUS, UCIOJIb3YS
dbu3nYecKkue BENIWYWHBI (TeMmIlepaTypa, BHYTPEHHSS DHEPrus, KOJWYECTBO
TEIJIOTHI, paboTa rasa, yAenbHas TEIJIOEMKOCTh BEIIECTBA, YACIbHAS TEIIOTa
IUIaBJICHUS, YJeNbHas TeIuioTa NmapooOpa3oBaHMs, YIElbHas TEMJI0Ta CropaHus
TOTUIMBA, KOADPUIIMEHT MOJE3HOTO ICUCTBUS TEIJIOBOM MAaIllMHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/lyXa, OJEKTPUYECKUM 3apsll, cCuJla TOKa, DIIEKTPUUYECKOE
HalpspKeHWE, COMPOTUBIICHUE MpoBoAHUKa, JJ[C B 1enu MOCTOSSHHOIO TOKa,
AIIEKTPUUYECKOE YIEIbHOE CONPOTHUBJIICHUE BEIIECTBA, paboTa U MOIIHOCTh
AIEKTPUUECKOTO TOKA), MPU OMUCAHUU MIPABMIHLHO TPAKTOBATh (PU3UYECKUIA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IUHUIBI (DU3NYECKUX BEJIMYUH,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUHMHY C APYTUMU
BEJIMYMHAMH, CTPOUTDH rpaUKU U3yUYCHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUS U IPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEII[ECTBA, YpAaBHEHHE TEIUIOBOTO OallaHCca, 3aKOH COXPAHEHUS DJIECKTPUUYECKOTO
3apsina, 3akoH KylioHa, NPUHLMI CYNEPNO3UIMUA SJIECKTPUUECKUX TMOJIeH, 3aKOH
Oma g1 yuacTka uenu, nmpaBuiia Kupxroda, 3akon OMa a1 MOJTHOM 1IeTH, 3aKOH
Jxoynsa-JIleHna, 3aKOH COXpaHEHUs SHEPruu, MPU 3TOM pa3iInudyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA U €70 MATEMATUYECKOE BBIPAKEHUE;

CTPOUTH TMPOCThIC (HU3NUECKUE MOJIETU peallbHbIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJEIATH TPHU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, ABICHUHN, MPUMEHATH (PU3MUECKHE MOJICTU JIJIsi OOBSICHEHUS
(bu3HYEeCKUX MPOIIECCOB U PEIICHUS YUYeOHBIX 3a]1a4;

OOBSCHATH (PU3UUYECKUE SIBJICHUS, TIPOIECCHI U CBOMCTBA TEJl, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarhb
KaueCTBEHHbIC 3aJlaud, B TOM 4YHCJE TPEOYIOIUEe YHUCIEHHOTO OICHUBAaHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UUYECKUX BEJIUYWH, MIPU ATOM BHIOMpATH aJI€KBATHYIO
(U3UYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICACTBEHHBIC CBS3M U BHICTPAWBATh
JOTUYECKYHK) ILIEMOYKY PACCYKIAECHHM C OINOpOM Ha HW3YyYEHHBIE CBOMCTBA
buznyecKkux siBJICHUM, (HPU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTU U MO/IEIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHHS) IO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BHIOMpas aJeKBaTHYIO (HU3UIECKYIO MOJECIb, C
WCITOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBS3BIBAIONIUX (PU3MUECKHE BEIMYHHBI,
3alUChIBaTh KPaTKOE YCJIOBHME M Pa3BEPHYTOE pEIICHUE 3a/Jaud, BBISBISATH
HEJIOCTAIONINE WM U30BITOUYHbIE JIaHHbIE, 00OCHOBBIBATH BHIOOP METO/IA PEIICHUS
3a/layd, MCMOJb30BaTh CIPABOYHbIE JaHHBIE, MPUMEHATH METO/Abl aHaIM3a
pa3MepHOCTEH, UCIIONIB30BaTh TpadUuecKre METOAbl PEIICHUs 3a]a4, MPOBOIUTH



MaTeMaTHUYECKUE IIpeoOpa3oBaHUs U PAcuéThl, OLIEHUBATh PEAITUCTUYHOCTH
IOJIyYEHHOIO0 3HA4Y€HUs (PU3NYECKONW BEIMYMHBI M ONPEIENSITh Pa3MEpPHOCTh
(¢u3nYECKOI BETMYMHBI, IOTYYEHHON NPU PEILICHUH 331a4U;

pacmo3HaBaTh MpoOJEeMbl, KOTOPhIE MOXHO pPEIIUTh MPH  MOMOIIU
buznyecKux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
ONKMCAaHUU  UCCIEJOBaHMs  pPAcClO3HAaBaTh  IPOBEPAEMOE  NPEIINOJOKEHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBINH PE3YJIbTAT;

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0BbéMa W TemmepaTyphl, CKOPOCTH IIpoliecca OCThIBaHHs (HAarpeBaHus) MpU
U3IYyYEHUH OT I[BE€Ta M3JIydaroliel (MOIJIomaroleil) NOBEpXHOCTH, CKOPOCTh
UCHApEHUsi BOJBl OT TEMIIEPATyphbl >KUAKOCTH M IUIOW@AAU €€ MOBEPXHOCTH,
AIIEKTPU3ALMS TeNl M B3aMMOJCHCTBHE AIIEKTPUUYECKUX 3apsIOB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaIH3aI[isl MATHUTHBIX TIOJICH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKA): (OPMYJIUPOBATH MPOBEPSEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTax  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMpPaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa o0OpyAOBaHUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TpPSIMbIE M KOCBEHHBIE H3MEpEHUs (PU3MUYECKUX BEITUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BJIAXKHOCTb BO3/yXa, CWJa TOKAa, HaIpsDKEHUE,
ylenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTHUBIEHHE IMPOBOAHMKA, paboTa U
MOIIIHOCTh JJIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEeHUs, (UKCHUPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTH 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MOMOILIBIO YCPEIHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHUHN U OLIEHUBATh MOTPEITHOCTh U3MEPEHMUI;

MPOBOIUTH IKCIIEPUMEHTAIbHBIE MCCIEAOBAHNUS 3aBHUCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHWs WU
OXJIAKICHHUSI, UCCIIeIOBAaHUE SIBJICHUS TEIUI000MEeHa P CMENIMBAaHUH XOJIOJHOM U
ropsiueid  BOABI, 3aBUCHUMOCTb COIPOTUBJICHHS TMPOBOJHUKA OT €ro JJUHBI,
IUIOIIA/IA  TONEPEYHOTO0 CEYEHHsS M yAEIbHOrO CONPOTHUBICHUS BEIECTBA
MIPOBO/IHHMKA, CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIMpPsDKCHUS Ha
IPOBOJHUKE, MCCIEIOBAHNUE IOCIIEI0BATENIBHOTO U MAPAJJIEIIBHOIO COSAMHEHUN
IPOBOJHUKOB): COBMECTHO C Y4HTeNeM (OpMyIMpOBaTh 3a4ayy M THIOTE3Y
UCCIJIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAaHUEM WHCTPYKIIUH,
IPEJCTaBIIATh MOJTY4YEHHbIE 3aBUCUMOCTH (PU3UUECKUX BEJIMYMH B BUJE TAOIMI U
rpauKoB, OLEHUBaThb MOTPEIIHOCTH, J€laTh BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS,



cobOmoaTh mpaBuiaa 0€30MacHOro TpyJa Ipu padoTe C J1abopaTOPHBIM
000pyOBaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUSI U3yUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX IMPOLIECCOB C OMOPOM Ha WX OmUcaHus (B TOM
YHClie: CHCTeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOHWHA, ammepMeTp,
BOJIbTMETP, CUETYUK DJIEKTPUUECKON DHEPIUH, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIe  JJEKTPONpUOOpbl  (MIPUMEPBI), MNPEAOXPAHUTENN U HX
MpUMEHEHHE B OBITY W TEXHUKE, NPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, SJEKTPOJBUTATENh MOCTOSHHOTO TOKA), MCIOJb3ysd 3HAHUS O
CBOMCTBax (PU3MYECKUX SABJICHHM, HEOOXOAUMbIE (PU3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrno3HaBaThb MPOCTbIE TEXHMYECKHE YCTPOHCTBA U H3MEPUTEIIbHBIC
npuOOpEl TIO CXeMaM M CXEMaTHYHBIM PHCYHKaM (KUIKOCTHBIA TEPMOMETP,
TEPMOC, TICHXPOMETP, THUTPOMETp, JBUTATelb BHYTPEHHEr0  CTOpaHuf,
AJIEKTPOCKOI, ~ PEOCTaT), COCTaBIATb CXEMbl JJIEKTPUUECKHX  LEmed ¢
MOCJIEIOBATEIbHBIM W TapaJJICIbHBIM  COCIMHEHHEM DJIEMEHTOB, pa3jinyas
YCIIOBHBIE 0003HAUEHUS IEMEHTOB AJIEKTPUUYECKUX LIETIEH, UCIOJIb30BATh CXEMbI
U CXCMaTHYHBIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX
npuOOpPOB M TEXHOJIOTUYECKUX TMPOIIECCOB MPHU PEIICHUH y4eOHO-TIPaAKTUIECKIX
3ajay;

MPUBOAUTH MIPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTeueHUs
0e30MacHOCTH MpPU OOpaIlllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKPY’KAIOIIEH CPELE;

OCYILECTBIIATh MOUCK HH(pOpMau puzndeckoro cojaepkanus B HTepHere,
CaMOCTOSITENIFHO (POPMYIHpysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HaHUW W CpaBHEHUS OTIOJHHUTEIBHBIX HCTOYHHMKOB BBIACIATH WHGOPMAIHIO,
KOTOpas sIBJISIETCS IPOTUBOPEUUBOM UITM MOXKET ObITh HEJOCTOBEPHOM;

WCIIOJIb30BAaTh TP BBIMOTHEHUH YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO
auTepaTtypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WuTepHer, BmameTh nNpuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NUCHMEHHBIE M KpaTKHWE YCTHBIE COOOILEHUS,
00001mast nHGOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COEpPKAHUS, B
TOM  4YHClie MyONUYHO  MPEACTABIATh  PE3yNbTaThl  MPOEKTHOM  WiH
UCCJIEI0BATENbCKON JEATEIbHOCTH, IIPU 3TOM IPAMOTHO MCIOJIb30BATh U3YYEHHBIN
NOHATUUHBIM  anmapar  Kypca  (U3UMKH, CONPOBOXAATh  BBICTYILJICHUE
MPE3EHTALUEN;



IIPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M MCCIIEOBAaHUN (PU3MUYECKHUX MPOLECCOB
pacmpenenarb O0OS3aHHOCTH B TpPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJlayaMu, CJEAWTh 32 BBIOJHEHUEM IUIaHa JCHCTBUU U KOPPEKTUPOBATH €ro,
aJICKBaTHO OIICHMBAThH COOCTBEHHBIM BKJIaJA B JACATCIBHOCTH  TPYIIIHI,
BBICTpAaMBaTh KOMMYHUKATHBHOE B3aWMOJICUCTBUE, TMPOSBISISE TOTOBHOCTH
paspemiath KOH(MIUKTHI.

K xoniy oOyuenusi ¢ 9 knacce mpeaMETHBIE PE3yNbTaThl JAOHKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTH Y O0YUAIOUTNXCSA YMEHHIA:

UCIIOJIb30BaTh MOHATHS (CUCTEMA OTCUETA, OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBUKEHUSI, HEBECOMOCTb U NEPETPY3KH, LIEHTP TSHKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, WH(pPa3ByK U YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE
U3Ty4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKU CBETa, OJIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPbl MCIyCKAaHUS M IOIJIONIeHus, anb(pa-, Oera- U ramma-
U3IyYEHUs, U30TOINBI, SAEpHAs U TEPMOsACpHAsi YHEPreTUKa) U CUMBOJIMYECKUI
A3bIK (PU3UKU IPU PELICHUHN YUEOHBIX U MPAaKTUYECKUX 33/1a4;

YBEPEHHO  pa3iuyaTh  SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
OpSIMOJIMHEHOE JIBIDKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHUE,
cBOOO/IHOE TMaJieHUue TeJ, JBWKEHUE IO OKPYKHOCTH, B3aUMOJIEHCTBUE Tel,
paBHOBECHE MaTepUalIbHOM TOUKH, PEAKTUBHOE JABH)KEHHE, HEBECOMOCTb,
Koie0aTebHOE  NIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalolue, BBIHYKICHHBIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PacIpOCTpaHEHUE M OTpaKeHHe
3ByKa, UHTEepdepeHuus u qudpakiys BOJIH), NPIMOJUHEHMHOE pacnpoCTpaHEHUE,
OTpaX€HHE M IMPEJIOMIICHUE CBETa, IOJHOE€ BHYTPEHHEE OTpa)KCHHE CBeTa,
pa3joxeHue Oeloro cBeTa B CIEKTP U CIOKEHUE CHEKTPAJIbHBIX IIBETOB,
€CTECTBCHHAss  PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO  CIEKTpa
U3Iy4YeHUs) TIO0 OMHCAHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh  MPOSIBICHWE  U3YUYEHHBIX  (U3MUECKUX  SIBICHUA B
OKpy’KarolieM Mupe (B TOM yHciie (pU3nuecKue SIBJICHUs B MPUPOJAE: MPUIUBBI U
OTJIUBBI, NBMKEeHHE TUIaHeT COJIHEYHOW CHUCTEMBI, PEAKTUBHOE JIBIKEHHUE JKUBBIX
OpPTraHMW3MOB, BOCTIPUSITHE 3BYKOB JKHUBOTHBIMH, 3€MIIETPSCEHHE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[B€Ta TeJl, ONTHYECKUE SIBJICHUS B IPUPOJE, OMOIOrHYECKOe
JeiCTBUE BUIMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  H3IY4YCHHH,
€CTECTBCHHBI pagMOaKTHBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHOAKTHBHOE
U3yYeHUE TPUPOTHBIX MHUHEPAJOB JCWCTBHUE PAJAUOAKTUBHBIX H3IIyUY€HUH Ha
OpPraHH3M 4YEJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHMUIA;

OINKCHIBaTh M3Y4YCHHBIC CBOMCTBA TeN W (UIUYECKUE SIBICHUS, UCIOIB3YS
¢uznueckue BENIWYMHBI (CPEAHssI W MIHOBEHHas CKOpPOCTh Tejla Ipu



HEPAaBHOMEPHOM JBWKECHHH, YCKOPEHUE, MEPEMENICHUE MPU PAaBHOYCKOPEHHOM
NPSMOJIMHEWHOM  JIBMDKEHUM,  YIJIOBas  CKOPOCTb,  LEHTPOCTPEMUTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIPYTOCTH, CHJIA TSHKECTU, YCKOPEHUE CBOOOTHOTO
IIaJICHUSI, BEC TENA, UEHTP TKECTU TBEPIOTO TEJIA, UMITYJIbC TEJIA, UMITYJIbC CUJIBI,
MOMEHT CHUJIbI, MEXaHHUeCKast paboTa U MOIIHOCTh, OTEHIIMATbHASI YJHEPTHS Tela,
MOAHATOTO HAJl MIOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIbHAS SHEPTUS CKATON MPYKUHBL,
KMHETUYECKash JHEpPrus, IOJHAas MEXaHM4YECKas DSHEpPrus, MEPHOJ U YacToTa
KoJIe0aHu, MeproJ MAaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, IJIMHA BOJHBI,
TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb IPEIOMIICHUS
cCpelbl), TpPU ONUCAHWM TNPABWIBHO  TPAKTOBaTh  (U3MYECKUI  CMBICI
UCIOJIb3YEMBIX BEJIUYMH, MX OOO3HAYEHUS U €IMHUIBl (U3NYECKUX BEJIUYMH,
HaXOoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYI (PU3NYECKYIO BEIUUYHMHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH Ipa)Ku U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIHYNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS M IPOLECCHI,
UCIIOJBb3Ysl 3aKOH COXPAaHEHUs DHEPIUM, 3aKOH BCEMHUPHOIO TATOTEHUS, IPUHLMII
CYNEPHO3ULIUA CHUJI, NPUHLUII OTHOCUTEIBbHOCTH ['amuies, 3akoHsl HproToHa,
3aKOH COXPaHEHHUs UMIIYJIbCa, TEOPEMY O KMHETHYECKOM 3HEpruu, 3akoH I'yka,
3aKOH bepHyiu, 3aKOHBI OTpaXeHUs W MPEJOMIICHUs CBeTa, (popMyily TOHKON
JIMH3BI, INIAHETAPHYIO MOJEINb aTOMa, HYKJIOHHYIO MOJIENIb aTOMHOTO SApa, 3aKOHBI
COXpPAHEHMs 3apsAL0BOIO U MACCOBOI'O YHUCEN NPU SAAECPHBIX PEAKIUAX, IIPU ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MATEMaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UUECKUE MOJAENU pealbHbIX OOBEKTOB, MPOLIECCOB U SIBICHMIA,
BBIICNISATh TPU 3TOM CYIIECTBEHHbIE M BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKHE MOJETU sl OOBSICHEHUS
(u3HYECKUX MPOLIECCOB U pelIeHUs yUeOHBIX 3aa4;

OOBSCHATh (PU3NYECKHUE SIBICHHUS, POLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallUd MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KAueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIHUE YHMCICHHOTO OLIEHUBaHUS
XapaKTEepHBIX 3HAYCHUM (PU3NYECKUX BEJIWYUH, MPU 3TOM BBIOMPATH aJ€KBATHYIO
(buU3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIICICTBEHHBIC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU M3 2—3 IIaroB C ONOpPOMl Ha HW3y4YECHHbIE
CBOMCTBA (PU3MUECKUX SIBICHUM, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEJIH;

YBEPEHHO pellaTh pacu€THhIC 3a/layu MO U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJelb, C HCIOJIb30BAHUEM 3aKOHOB U
(bopMyI1, CBA3BIBAIOIIUX (PU3NUYECKUE BEIUYMHBI, 3alUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHHE 3aJayd, BBISBIATH HEAOCTAIONIME WM H30BITOYHBIC
JaHHbIe, OOOCHOBBIBaTh BBIOOp METOJA pEHIeHUs 3aJaud, HCIOJIb30BaATh
CIIPAaBOYHBIE JAHHBIE, TPUMEHATh METOJIbl aHAJIN3a PA3MEPHOCTEMN, UCIOIb30BATh
rpajguueckne  METOAbI  pELIeHUs  3aJady, MPOBOJUTH  MaTEeMaTHUECKHE



npeoOpa3oBaHus U Pacy€Thbl, OLIEHUBATh PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYEHUS
bu3MYecKo BEIUYUHBI U OMNPENEATh Pa3MEPHOCTh (PU3NYECKON BEIUYMHBI,
MOJIyYeHHOMU MPU PEIICHUH 3a]1a4u;

pacmo3HaBaTh MpOOJEMBbI, KOTOpPHIE MOXHO PEHIUTh TMPH TOMOIIU
buznyecKux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
OMMMCAHUM  HUCCJENOBAHMS  paclo3HaBaTh  MPOBEPSEMOE  MPEIINOJI0KECHHE
(rumoTe3y), OILICHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH NOJIYUCHHBIN PE3YIIBTAT;

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UIH (PU3UIECKUX
CBOMCTB Ten (M3ydyeHHe BTOPOro 3akoHa HbroTOHA, 3aKOHAa COXpaHEHHsI YHEPTUH,
3aKOHA COXPaHEHWs UMIIYJIbCA, JIEUCTBUE 3aKOHA BEepHY/UIM M BO3HHKHOBEHHUE
NOJBEMHONW CHJIBI KpbUIa, 3aBUCHUMOCTb IE€pHOJA KOJEOAHWH NPYKHUHHOIO
MasTHUKAa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KoOJeOaHuM, TMPSMOJUHEMHOE paclpoCTpaHEHHUE CBETA,
paznoxkeHue 0enoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300pa)KE€HUS B INIOCKOM
3epKajie U CBOMCTB M300pa)KE€HUs MpenMeTa B coOMparoliel JIMH3€e, HaO01eHne
CIUIOIIHBIX M JMHEHYaTBhIX CIEKTPOB M3Iy4YeHUs): (pOpMyIHpoBaTh MPOBEPSEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa o0OpymOBaHWS,
OIMKCHIBATH XOJI ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

OPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSAMBIX H3MEPEHHM, onpeaenss
CpellHee 3HAYEHUE U3MEpPSIeMOM BEIMYMHBI M ONpENENsisl IOrPEUIHOCTb
pe3yJbTAaTOB MPSIMBIX H3MEPEHHUH, OOOCHOBBIBATH BBIOOp cCIocoOa U3MEpEHUs
(M3MepUTENILHOTO PUOOpPaA);

IPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSSI CKOPOCTh
U YCKOpEHHE Tejla IpU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOpPEHHE CBOOOJIHOTO
najeHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIMEHT TpEeHHS  CKOJbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj KoJjieOaHui
MaTEeMaTUYeCKOr0 W NPYXKHUHHOTO  MasATHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomeii JUH3BI W €€ ONTWHYeCKas CuWia, pPaJuoaKTUBHBIN (OH) C
WCITOJIb30BAaHUEM aHAJIOTOBBIX W IU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/a U3MEpPEHHUs, IUIAaHUPOBAaTh M3MEPEHUsl, CAMOCTOSTENIbHO COOUpaTh
HKCIIEPUMEHTAJIbHYI0 ~ YCTAHOBKY,  BBIYMCISITH  3HAYE€HHWE  BEJIUYUHBI U
aHAIM3UPOBaTh IOJYUYEHHBIE PE3YNbTAThl, OLIEHUBAs MOIPEIIHOCTh PE3YJIbTaTOB
KOCBEHHBIX U3MEPEHUN;

MPOBOJUTH IKCIIEPUMEHTATIbHBIE UCCIAEAOBAHUS 3aBUCUMOCTEN (DU3UUECKUX
BEJIMYMH (3aBUCUMOCTb IIyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JABMKEHUM 0€3
HAYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBKEHHUSI OT CHIIbI
HOPMAJbHOTO JABJICHUS, MEpUoJa KoJieOaHH MaTeMaTH4YeCKOro MasiTHHUKa OT



JUIMHBl HUTH, OIpPEJCICHHE YCKOPEHUs CBOOOJIHOIO MaJeHUsl, HCCIeI0BaHUE
M3MEHEHUS BEJIMYMUHBI M HaIpaBlICHUS UHAYKIMOHHOTO TOKA, 3aBHCUMOCTH yTiia
OTpaXEHUs CBETa OT yria NaJeHUus, yria MNpeJoOMJICHUS OT YIJia TMaJeHUs
CBETOBOTO Jy4ya, HCCJIEJIOBAHHE TPEKOB: HU3MEPEHUE OSHEPIHMM YACTHLBI I10
TOpMO3HOMY TyTH (10 ¢oTorpadusm)): COBMECTHO ¢ yuuTenaeM (GpopMyInpoBaTh
3aJlayy U TUIIOTE3y MCCIEI0OBAaHUSI, CAMOCTOSTENBHO MJIAHUPOBATH HCCIIEIOBAHUE,
CaMOCTOATENLHO COOMpaTh JKCIEPUMEHTANIBHYIO YCTAaHOBKY, IPEICTABISThH
MOJTyYE€HHBIE 3aBHUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAEC TaOIUIl U TpaduKoB,
OLICHMBATh MOTPEIIHOCTH, JI€JIaTh BBIBOABI IO pPE3yJIbTaTaM UCCIIEI0BAHMUS;

coOoaTh mpaBuia O€30MacHOro Tpyla Ipu padoTe C J1abopaTOPHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
YyuCle: CIHUIOMETP, NAaTYMKU TIOJIOKEHMS, PACCTOSAHMS W YCKOPEHHUS, PpAaKeTa,
9XO0JIOT, OYKH, HEpPUCKOIN, ¢oToanmnapaT, MHUKPOCKOI, TEJIECKOI, ONTHYECKHE
CBETOBOJIBI, CIEKTPOCKOI, JO3UMETpP, Kamepa BuibCoHa), MCHOJIB3ys 3HAHUSA O
CBOMCTBAaxX (hpU3MUECKUX SBJIECHUI M HEOOXOuMble (pU3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKA M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MpHU
pelieHnr Yy4eOHO-IPAaKTUYECKUX 3ajlady, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparolei JTH3E;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HU A1 OOECredeHUs
0e30MacHOCTH MpPHU OOpaIlllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPEE;

OCYUIECTBJIATH MOUCK MH(pOopManuu Guanyeckoro cojepxanus B UutepHere,
CaMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OINpPEACIICHUS
JIOCTOBEPHOCTH TOJIy4eHHON HMH(OpMAalMM HAa OCHOBE MMEIOIIMXCS 3HAHUM U
JOTOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 3aJaHU HAyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3NYECKOTrO COAepKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHeT, BianeTb nNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
nH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHMKOB (PU3UYECKOIO COJAEPKAaHUS, MyOJIMYHO
MPEACTABIIATh PE3YyJIbTaThl MPOEKTHON MM UCCIIEI0BATEIBCKON AEATEIBHOCTU MIPU
TOM TPaMOTHO HCIOJIb30BaTh M3YYECHHbIH MOHSATUHHBIM ammapaT u3y4aemMoro



paznena (U3MKM M CONPOBOXKAATH BBICTYIUIGHHE Tpe3eHTalued ¢ Y4EToM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrpoabnsie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThbI
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®u3nka — HayKa o IPUpoOJIe 2 0 https://m.edsoo.ru/HOJ7Q3L4A
1.2 DU3NYECKUE BETUUNHBI 4 https://m.edsoo.ru/E7D7WOPSI
1.3 EcTecTBeHHO-HayuUHBIN METO/1 TO3HAHUS 2 0 https://m.edsoo.ru/13T2J117B
Hroro no pazgeny 8
Pa3znea 2. [lepBoHayaibHbIE CBEJEHUS 0 CTPOEHUHU BellleCTBA
2.1 Crtpoenue BemecTna 2 0 1 https://m.edsoo.ru/A6DSE2T6C
BIJKEHUE U B3aUMOJICHICTBUE YACTH
2.2 A s i 4 0 2 https://m.eds00.ru/M2XO0NOJ1G
BEILIECTBA
2.3 ArperatHble COCTOSIHUS BEIIECTBA 1 0 0 https://m.edsoo.ru/Y4X3S0J4S
Hroro no pazneny 7
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 Mexanndeckoe IBUKEHHUE 10 0 2 https://m.edsoo.ru/Y9L1U3SOE
3.2 Huepuus, macca, II0THOCTh 9 https://m.edsoo.ru/H2A7C2N6X
3.3 Cuna. Bune! cun 15 1 3 https://m.edsoo.ru/R§V2K7W3Q
Hroro no pazneny 34
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB
aBnenue. [lepenaua naBnenus
4.1 A pefatian 5 0 2 https://m.edsoo.ru/X1IM8E1Q6T

TBép,Z[BIMI/I TCJ1aMHu, XXUJKOCTAMU U



https://m.edsoo.ru/H0J7Q3L4A
https://m.edsoo.ru/E7D7W0P8I
https://m.edsoo.ru/I3T2J1I7B
https://m.edsoo.ru/A6D8E2T6C
https://m.edsoo.ru/M2X0N0J1G
https://m.edsoo.ru/Y4X3S0J4S
https://m.edsoo.ru/Y9L1U3S0E
https://m.edsoo.ru/H2A7C2N6X
https://m.edsoo.ru/R8V2K7W3Q
https://m.edsoo.ru/X1M8E1Q6T

razaMu

4.2 JlaBiaeHne KUJIKOCTH 0 https://m.edso00.ru/G709J4U0W
4.3 ATMOCdepHOE TaBICHHE https://m.edsoo.ru/H5Y0QOU 1V
4.4 JleHCTENE HKUAKOCTH H 13 Ha 12 3 https://m.edsoo.r/RSPSA3GIT
MOTPYKEHHOE B HUX TEJIO
Uroro no pazgeny 28
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PaGora 1 moutHOCTH 1 https://m.edsoo.ru/T9AQESE6]
5.2 [IpocTsie MexaHU3MBI 2 https://m.edsoo.ru/FOLIMIN1O
53 MexaHuveckas SHEpPrus 5 1 https://m.edsoo0.ru/O1K2G4B8D
Hroro no pazgeny 19
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOAYJIb
6.1 [ToBTOpHUTENBHO-0000IIAIOIITIIT MOTYITH 6 0 https://m.edsoo.ru/V8C1J3J9D
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 102 3

[NPOTPAMME



https://m.edsoo.ru/G7O9J4U0W
https://m.edsoo.ru/H5Y0Q0U1V
https://m.edsoo.ru/R5P8A3G1T
https://m.edsoo.ru/T9A0E5E6I
https://m.edsoo.ru/F0L1M1N1O
https://m.edsoo.ru/O1K2G4B8D
https://m.edsoo.ru/V8C1J3J9D

8 KVIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIEe Pecypchl
padoThI padoThI
Pa3nes 1. TensioBble siBJIeHUs!
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 6 0 0 https://m.edsoo.ru/RSN5U4V1S
1.2 TemuioBbIe MpoLIECCH 33 6.5 https://m.edsoo.ru/V7X1T5A3K
Hroro no pazneny 39
Pa3nes 2. DinekTpuyeckue H MATHUTHBIE SIBJICHUS
6) .3
2.1 HERIPIHOCIH® 3ap;im.1 APAIKCHHRIC 9 0 1 https://m.edsoo.rw/T2T2M1VIL
Tesa U UX B3aUMOJICHCTBUS
2.2 ITocTOsAHHBIN ANEKTPUUECKUN TOK 31 10 https://m.edsoo.ru/MOO7L1TIK
2.3 MarHuTHbIE SIBJICHUS 11 2 4 https://m.edsoo.ru/B7E6S0Q2U
2.4 DNeKTpOMarHuTHasE UHIYKITUS 7 https://m.edsoo.ru/USR8Q3F20
Wroro no pazaeny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaI01IIM I MOYJIb
3.1 [ToBTOpUTENBEHO-00001IAIONINI MOTYITB 5 0 0 https://m.edsoo.ru/R3IH6LSKSU
Uroro no pazgeny 5
OBIIEE KOJIMYECTBO YACOB I10
- 102 5 22.5

[NPOT'PAMME



https://m.edsoo.ru/R5N5U4V1S
https://m.edsoo.ru/V7X1T5A3K
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/R3H6L8K5U

9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JekTpoHHbIe (HU(pPOBHIE)

Ne i/ Konrpouabsneie IIpakTuuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI padoTshI
Pa3nen 1. Mexanuyeckue siBJIeHUS
MexaHnueckoe IBHKEHUE U CIIOCOOBI €ro
1.1 A 30 1 4 https://m.edsoo.ru/DON2YSUOF
OMHCAHUS
1.2 B3aumoneiictBue ten 18 0 https://m.edsoo.ru/ISISASESB
1.3 3aKOHBI COXPAHEHUS 15 2 https://m.edsoo.ru/W6Q6Z6NOW
Hroro no pazgeny 63
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 Mexanuueckue KojieOaHus 8 3.5 https://m.edsoo.ru/TIA1X3USA
2.2 MexaHnuecknue BOJIHBI. 3BYK 10 3 https://m.edsoo.rut/E9L9O8QIR
Hroro no pazgeny 18
Pasnen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DIIeKTPOMarHUTHOE MOJIE U
3.1 P 6 0 0 https://m.edsoo.ru/COPSROW IN
AJIEKTPOMATrHUTHBIE BOJIHBI
Hroro no pazneny 6
Pasznea 4. CBeToBbIE ABJICHUS
4.1 3aKOHBI pacpOCTPaHEHHUS CBETA 2 https://m.edsoo.ru/W2A8R2FIM
4.2 JIMH3BI ¥ ONTHYECKHE TIPUOOPHI https://m.edsoo.ru/HOKSL8HSR
4.3 Paznosxenue 6enoro cBeta B CIEKTP 1 https://m.edsoo.ru/N9E717K9Y
Hroro no pazgeny 16



https://m.edsoo.ru/D0N2Y5U0F
https://m.edsoo.ru/I8I8A8E8B
https://m.edsoo.ru/W6Q6Z6N9W
https://m.edsoo.ru/T1A1X3U5A
https://m.edsoo.ru/E9L9O8Q1R
https://m.edsoo.ru/C0P5R0W1N
https://m.edsoo.ru/W2A8R2F9M
https://m.edsoo.ru/H0K5L8H5R
https://m.edsoo.ru/N9E7I7K9Y

Pa3nea 5. KpanroBble ABJIeHUA

I/ICHYCKaHI/Ie " IIOTJIOICHHUE CBETA

5.1 4 1 https://m.edsoo.ru/W31.4Z8B8Z
aTOMOM
5.2 CTpoeHue aTOMHOTIO siapa https://m.edsoo0.ru/RSOIMOF8G
53 SnepHble peakuuu 7 0 https://m.edsoo.ru/Q7A8E108Q
Uroro no pazgeny 16
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOTYJIb
M -
6.1 exaHquCKI:Ie ABICHHS (IOBTOPHTEIIHO 6 3 https://m.edso0.ru/G4Y7V8BOM
00001Iat0ITNIT MOTYITb)
TerutoBble sABIE OBTOPUTEIBHO-
6.2 TIOBbE HBiI HiA (OBTOPUTEILH 3 0 https://m.edsoo.ru/P9I1U3L7P
0000IATOITIIT MOTYITh)
DNEeKTPOMAarHUTHbIE SIBICHUS
6.3 . 3 1 https://m.edsoo.ru/O7F1M3J40
(TTOBTOPUTETHHO-0000IITAFOIIIHIA MOTYJIb )
C -
6.4 BeTOBBIC HBJEGHM (mosTopHTELHO 1 1 https://m.edsoo.ru/H7Y3L8F4H
00001IaI0ITIIT MOTYITh)
6.5 [ToBTOpUTENBHO-0000IIAIOIITIIT MOTYITH 4 0 https://m.eds00.1u/D9J5WOB5U
Htoro mo pazneny 17
OBIIEE KOJIMYECTBO YACOB I10
- 136 26.5

[NPOTPAMME



https://m.edsoo.ru/W3L4Z8B8Z
https://m.edsoo.ru/R5O9M0F8G
https://m.edsoo.ru/Q7A8E1O8Q
https://m.edsoo.ru/G4Y7V8B0M
https://m.edsoo.ru/P9I1U3L7P
https://m.edsoo.ru/O7F1M3J4O
https://m.edsoo.ru/H7Y3L8F4H
https://m.edsoo.ru/D9J5W0B5U

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos 3 o
JIEKTPOHHbIE M (pOBbIE
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue P P
Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI

®dusuka — HayKa O pupoze. ABieHus

1 e pHpoa 1 0 0 https://m.edsoo.ru/Z1V7L302N
MIPUPOJIBI

2 Du3nyecKue ABJICHUA 1 0 0 https://m.edsoo.ru/KSVOT6K4K
®u3nYeCKUe BEINYUHbL. Pa3MepHOCTb.

3 ®dusnueckue npudopsl. [lorpemHocTu npu 1 0 0 https://m.edsoo.ru/ASLSF2X3M
MPSIMBIX U3MEPEHUSIX
VYpok-uccnenosanue "M3mepenue

4 JINHEMHBIX pa3MEPOB TE U IPOMEKYTKOB 1 0 1 https://m.edsoo.ru/X5Y7T7W7L
BpemMeHH"
Jlaboparopnas pabota "M3mepenue o0bEma

5 patop p " p 1 0 1 https://m.edsoo0.ru/S4G5Z7W4R
KUJKOCTH U TBEPIOTO Tea
JlaGopatopHnas pabota "Onpeznenenue

6 " 1 0 1 https://m.edso00.ru/S4G5Z7W4R
pa3MepoB MajbIX Ted. MeTo psiaoB
Mertoapl HaydHOTO TTO3HaHus. OnrcaHue

7 a yi . . 1 0 0 https://m.eds00.1u/S4G5Z7W4R
(hbUBUYECKUX SIBJICHUHN C TTOMOIIIBIO MOJIENIEH
VYpok-uccnenosanue "lIpoBepka runoTes3sl:

AITBHOCTH MOJETA IMAapUKa, MyIICHHOTO

8 g P vl 1 0 1 https://m.edsoo.ru/S4G5Z7W4R
TOPU30HTANILHO, TEM OO0JIbIlIE, YeM OOJIbIIE
BbICOTA ITycKa"
Crpoenue BemiecTBa. ONBITHI,

9 JIOKA3bIBAOLIME JUCKPETHOE CTPOCHHUE 1 0 0 https://m.edsoo.ru/S4G5Z7W4R
BEIIECTBA



https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/A5L5F2X3M
https://m.edsoo.ru/X5Y7T7W7L
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R

10

Jlaboparopnas padota "OrneHka auamerpa
aToMa METOJIOM Ps/IOB (C MCIOIb30BaHUEM

dbotorpaduii)"

https://m.edsoo.ru/S4G5Z7W4R

11

Ypoxk-uccnenoanue "Habmonenue
TEIJIOBOTO pacuIupeHus ra3oB. OMbITH IO
OOHAPYKCHHIO ICHCTBUS CUIT
MOJIEKYJIIPHOTO MPUTSIAKEHUS"

https://m.edsoo.ru/S4G5Z7W4R

12

13

14

JlBmxenne dactuil Beniecta. Juddysus.
BbpoyHOBCKOE nBHXKEHUE

Ypok-uccnenosanue "Habmroaenue u
00BsicCHEHNE OPOYHOBCKOTO IBUKECHUS U
nuppysun”

BzaumMoneiicTBre YacTHIL BENIECTBA:
MIPUTSHKEHUE U OTTAJIKMBAHUE

https://m.edsoo.ru/S4G5Z7W4R

https://m.edsoo.ru/S4G5Z7W4R

https://m.edsoo.ru/S4G5Z7W4R

15

16

17

ArperaTtHble COCTOSIHHSI BEIISCTBA.
Oco0EeHHOCTH arperaTHBIX COCTOSTHUN BOIBI

Mexanunueckoe auxenue. [1yTs,
TPaeKTOPUs, IEPEMELLICHUE

PaBHOMEpHOE 1 HEPABHOMEPHOE JBHKECHUE.
CxopocTb

https://m.edsoo.ru/S4G5Z7W4R

https://m.edsoo.ru/S4G5Z7W4R

https://m.edsoo.ru/S4G5Z7W4R

18

HaxoxieHne ckopocTH, ITyTH U BpEMEHU
IIPY PABHOMEPHOM ITPSMOJIMHEMHOM
JBUKEHUH

https://m.edso0.ru/S4G5Z7W4R

19

20

JlaGopatopHnas pabota "Onpeznenenue
CKOpPOCTH PAaBHOMEPHOTO JBHKEHUSA"
I'paduku npsAMOIMHERHOTO PaBHOMEPHOTO
JIBYDKEHUS

https://m.edsoo.ru/S4G5Z7W4R

https://m.edso0.ru/S4G5Z7W4R

21

Pemenue 3amau mo reme "Pacuer cpenneit

https://m.edsoo.ru/S4G5Z7W4R



https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R

ckopoctu"

22

23

JlabopaTopHas pabora "OnpeneneHue
CpeaHel CKOPOCTH CKOJIBKEHHs OpycKa UiTH
IapvKa no HaKJIOHHOM MI0CKOCTH"

OTHOCUTENBHOCTE ABMKEeHUA. CII0)KEHHE
CKOPOCTEH MPH NapaJlIeIbHOM JIBH)KCHHH

https://m.edsoo.ru/S4G5Z7W4R

https://m.edsoo.ru/S4G5Z7W4R

24

[Tony4yenue u ananus rpaukoB
3aBUCHMOCTH ITyTH U CKOPOCTHU JIBUKECHHUSI
OT BPEMEHHU

https://m.edsoo.ru/S4G5Z27W4R

25

Pemenue rpaduyeckux 3a1ad mo teme
"Mexanuka. PaBHoMepHOE NpsAMONIUHENHOE
nBrokeHne"

https://m.edsoo.ru/S4G5Z27W4R

26

27

SBnenue uHepuu. 3aKOH HHEPIUU

B3anMopeicTBue Ten Kak npuynuHa
M3MEHEHUs CKOpocTH. Macca Tena Kak Mepa
MHEPTHOCTH TeJla IIPU IOCTYNATEIbHOM
JBHKEHUU

https://m.edsoo.ru/S4G5Z7W4R

https://m.edsoo.ru/S4G5Z7W4R

28

VYpok-uccnenosanue "CpaBHEHHE MacC 1O
B3auMOIeHCTBUIO Ten"

https://m.edso0.ru/S4G5Z7W4R

29

30

TlnoTHOCTE BemiecTsa

JlaGopatopHnas pabota "Onpexnenenue
MJIOTHOCTHU TBEPAOTrO Tena"

https://m.edsoo.ru/S4G5Z7W4R

https://m.edso0.ru/S4G5Z7W4R

31

32

33

Pemenne 3amau mo Teme ""Macca Tena.
IImotHOCTH BemecTBa"

Cwmecu u craBbl. [loBepxHOCTHAs U
JIMHEHHAs IIOTHOCTD

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
Teme "@u3nKa — HayKa O MPUPOJIE.

https://m.edso0.ru/S4G5Z7W4R

https://m.edsoo.ru/S4G5Z7W4R

https://m.edsoo0.ru/S4G5Z7W4R



https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R

[lepBoHauyabHBIE CBEIEHUS 00 AaTOMHO-
MOJIEKYJIIPHOM CTPOCHHH BEIECTBA.
Mexanuka"

34

KonTponpHas pabora no teme "dusnka —
Hayka o npupoje. [leppoHavaibHbie
CBEICHHS 00 aTOMHO-MOJICKYJISIPHOM
CTpOCHUU BeliecTBa. Mexanuka"

https://m.edsoo.ru/S4G5Z7W4R

35

36

Cuina. SBnenue tarorenus. Cuiia TSKECTH

N3o0paxkenue cwi. Pemenue 3amay mo reme
"OmnpenesneHue CUilbl TKeCTH"

https://m.edsoo.ru/S4G5Z7W4R

https://m.edsoo.ru/S4G5Z7W4R

37
38

Cua ynpyroctu. 3akoH ['yka

Bec tena. Ismepenue cun. JluHamomMeTp

https://m.edsoo.ru/S4G5Z27W4R
https://m.edsoo.ru/S4G5Z7W4R

39

Ypoxk-uccnenoanue "Habmonenue
HU3MCHCHUA CKOPOCTHU ITPU BSaHMO)]ef/'ICTBI/H/I

TCI

https://m.edsoo.ru/S4G5Z27W4R

40

41

42

Pemenue 3amau mo teme "Cuiia ynpyrocrtu.
Bec tena"

JlaGopatopHnas padota "OnbITH,
J€MOHCTPHPYIOLIUE 3aBUCUMOCTh
pacTspkeHus (aedopmanyiv) NpyKUHbBI OT

MIPUIIOKEHHOM cUJIbI"

Cuna tpenus

https://m.edsoo.ru/S4G5Z7W4R

https://m.edsoo.ru/S4G5Z7W4R

https://m.edso0.ru/S4G5Z7W4R

43

44

Cnoxenue cuil. PaBHosielicTByOIIas cUIta

Pemenue 3amau mo teme "CnoKeHue CHUIIL.
PaBHonelicTByromas cuia”

https://m.edsoo.ru/S4G5Z7W4R

https://m.edsoo.ru/S4G5Z7W4R

45

Pemrenue 3amay mo teme ""BzanmMoneiicTsue
Ten. Cuiel B MEXaHUKe"

https://m.edso0.ru/S4G5Z7W4R

46

Pemenue 3amayd mo reme "Cuita TpeHus".

https://m.edsoo.ru/S4G5Z7W4R



https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/S4G5Z7W4R
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Ypoxk-uccienoBaHue 1o TeMe
"HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS
OT TUIOIIAJIA CONMPUKOCHOBEHHUS"

47

Jlaboparopuas pabota "ONBITHI,
JEMOHCTPHUPYIOIINE 3aBUCHMOCTh CHIIBI
TPEHUS CKOJILKCHHSI OT CHIIBI JABJICHUS U
XapakTepa COMPUKACAIOIINXCS
MoBepxHOCTEH"

https://m.edsoo.ru/S4G5Z7W4R

48

49

50

Pemrenne 3agaud mo reme "B3anmoieicTBiie
Ten. Cuiel B MEXaHUKE"

KontponbHas paboTa mo teme
"BzaumoneiictBue ten"

JlaBneHne TBEPABIX TEI

https://m.edsoo.ru/S4G5Z27W4R

https://m.edsoo.ru/S4G5Z7W4R

https://m.edsoo.ru/S4G5Z27W4R

51

52

Ypok-akcriepumeHT "CriocoObl
ompe/eseHus JaBjIeHus TBepaAoro tena'

Vpoxk-uccienoanue "3aBUCUMOCTD
p
JABJIEHUS ra3a OT TeMIeparypsl”

https://m.edsoo.ru/S4G5Z7W4R

https://m.edso0.ru/S4G5Z7W4R

53

JlaBneHue XUAKOCTEH U ra30B. 3aKOH
[Tackansa

https://m.edsoo.ru/S4G5Z7W4R

54

55

[THeBMaTH4ECKHE YCTPOUCTBA

3aBUCUMOCTbH JIaBJICHUS )KUJKOCTH OT
TITyOUHBI

https://m.edsoo.ru/S4G5Z7W4R

https://m.edso0.ru/S4G5Z7W4R

56

I'mapocraTnyeckuii mapagokc

https://m.edsoo.ru/S4G5Z7W4R

57

58

Ypoxk-nipoekT "N3yuenne cooOnaromumxcs
cocynoB"

Ypok-koHpepenmus "I uapaBnuyeckue
MEXaHU3MbI"

https://m.edsoo.ru/S4G5Z7W4R

https://m.edso00.ru/S4G5Z7W4R
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https://m.edsoo.ru/S4G5Z7W4R
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59

Hcmonp30BaHne BRICOKUX JIaBICHUM B
COBPCMCEHHBIX TEXHOJIOTHAX

https://m.edsoo.ru/S4G5Z7W4R

60

61

Pemenue 3agau mo treme "JlaBnenue
)Kuakoctu"

AtMocdepa 3emiin 1 IPUIUHBI €€
CYLIECTBOBAHHUS

https://m.edsoo.ru/S4G5Z7W4R

https://m.edsoo.ru/S4G5Z7W4R

62

VYpok-uccnenosanue "lIposiBnenue
necTBus arMochepHoro gaBiaeHus"

https://m.edsoo.ru/S4G5Z7W4R

63

64

65

N3mepenune armocdepHoro aaBiieHus. OmbIT
Toppuuennu

3aBUCUMOCTB aTMOC(EPHOTO AaBJICHHS OT
BBICOTHI HaJl ypoBHEM Mops. [Tpubops! s
U3MepeHust aTMOC(HEpHOro JaBICHUS

Bapomerp-anepoua. AtmochepHoe
JaBJICHUE Ha Pa3JInYHBIX BHICOTAX

https://m.edsoo.ru/S4G5Z7W4R

https://m.edsoo.ru/S4G5Z27W4R

https://m.edsoo.ru/S4G5Z7W4R

66

67

68

BrrtankuBaromias cuna. 3akoH Apxumena

Pemenue 3ampau no reme "3akon Apxumena"

Ypok-nccnenoBanue "IKCIEpUMEHTAIBHOE
oOHapy>KeHHe ACUCTBUS KUAKOCTH U ra3a
Ha NIOTPY’KEHHOE B HUX TEJIO"

https://m.edsoo.ru/S4G5Z7W4R

https://m.edso0.ru/S4G5Z7W4R

https://m.edso0.ru/S4G5Z7W4R

69

Jlabopartopnast pabota "Onpenenenue
BBITAJIKUBAIOIIEH CHJIBI, IEHCTBYIOIIEN HA
T€J0, IOTPYKEHHOE B )KUJKOCTB"

https://m.edsoo.ru/S4G5Z7W4R

70

71

TlnaBanue Ten

JlaGopatopHnas pabora "HccnenoBanue
3aBHCHUMOCTH Beca Tejla B BOjIe OT 00beMa

https://m.edsoo.ru/S4G5Z7W4R

https://m.edso0.ru/S4G5Z7W4R



https://m.edsoo.ru/S4G5Z7W4R
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MIOTPYKEHHOU B KHUJIKOCTb 4acTu Tena"

72

73

Bosnyxomnasanue. [inaBanue cynos

Pemienue 3agau no reme "3akoH Apxumena.
Vcnosusa miaaBanus Tei"

https://m.edsoo.ru/S4G5Z7W4R

https://m.edsoo.ru/S4G5Z7W4R

74

Pemenue 3agau mo teme "JleicTBue
YKUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX
Teno"

https://m.edsoo.ru/S4G5Z7W4R

75

76

77

Ypok-nipoekt "KoHcTpynpoBaHue
apeoMeTpa W JIOAKH U OIPEJCIICHUE
Ipy30n0JbEMHOCTH"

[TonroToBka K KOHTPOJIBHON paboTe 1O

Teme "JlaBieHue TBEPABIX TN, KUIKOCTEH
H Ta3oB"

KonrtponbHast pabora o teme "/laBnenue
TBEPJbIX TEJ, )KUJIKOCTEN U ra3oB"”

https://m.edsoo.ru/S4G5Z7W4R

https://m.edsoo.ru/S4G5Z7W4R

https://m.edsoo.ru/S4G5Z7W4R

78

Mexanuueckas padota

https://m.edsoo.ru/S4G5Z7W4R

79

80

MomHoCTb

Pemenue 3aga4d Ha OIIPCACIICHUC pa60TH u
MOIIIHOCTH

https://m.edsoo.ru/S4G5Z7W4R

https://m.edso0.ru/S4G5Z7W4R

81

PaGota cuibl TSKECTH M CUJIBI TPEHUS

https://m.edsoo.ru/S4G5Z7W4R

82

83

Ypoxk-uccienoanue "Pacuyér MOIIHOCTH,
pa3BUBaEMOM MpHU MOIBEME IO JeCTHUIIE"

HpOCTLIC MCXaHHU3MbI

https://m.edsoo.ru/S4G5Z7W4R

https://m.edso0.ru/S4G5Z7W4R

84

MowmenT cuinsl. [IpaBuino MOMEHTOB

https://m.edsoo.ru/S4G5Z7W4R
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85

Jlaboparopnas pabota "3ydenue mpaBuiia
phIYara Juis OJBUYKHOTO M HETIOABH>KHOTO
0J10KOB"

https://m.edsoo.ru/S4G5Z7W4R

86

87

88

89

"3o0510TOC MPaBUIIO" MEXAHUKHU

Pemenue 3agau no reme "3010TO€ MPABUIIO
Mmexanuku'" / Beepoccuiickas mpoBepoyHast
pabora

Pemenue 3anay no teme "PaboTa cuiisl
TSDKECTH U CUJIbl TpeHus" / Beepoccuiickas
poBepoyHas pabora

VYpoxk-tipoekt "lIpoexTupoBanue
MOJIMCIIACTOB € 3aJJaHHBIMU TTapaMeTpaMu”

https://m.edsoo.ru/S4G5Z7W4R

https://m.edsoo.ru/S4G5Z7W4R

https://m.edsoo.ru/S4G5Z27W4R

https://m.edsoo.ru/S4G5Z7W4R

90

91

Ypok-koudepenmwus "TIpocTsie MEXaHU3MBI
B OBITY, TEXHHKE, )KUBBIX Opranu3max”
Koaddutment nonesnoro neiicTBus
IIPOCTBIX MEXaHU3MOB

https://m.edsoo.ru/S4G5Z7W4R

https://m.edso0.ru/S4G5Z7W4R

92

Jlaboparopnast pabota "Onpenenenne KIT
MOJIBI>KHOTO M HETIOJIBHKHOTO OJI0KOB"

https://m.edsoo.ru/S4G5Z7W4R

93

94

Mexannyeckas sHeprus. Kunernueckas u
MIOTEHIMAIbHAS YHEPT U

3akoH COXpPAaHCHUA MEXaHUYeCKOMH OHEPIrUn

https://m.edsoo.ru/S4G5Z7W4R

https://m.edso0.ru/S4G5Z7W4R

95

Ypok-3KcriepuMeHT "IKCIEPpUMEHTATLHOE
onpeeleHue U3MEHEHHS] KHHETUYECKOU U
MOTEHIMATBHON SHEPTUH MPU CKaThIBAHUHU
TeJa M0 HaKJIOHHOM IJI0CKOCTH"

https://m.edsoo.ru/S4G5Z7W4R

96

[ToaroroBka Kk KOHTPOJIBHOUM paboTe MO
teMe "PaboTa u MomHOCTh. DHEprus"

https://m.edsoo.ru/S4G5Z7W4R
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Konrponsnas padora no reme "Pabora u

https://m.edsoo.ru/S4G5Z7W4R

97 1 0
MOIIHOCTb. DHeprus"

98 Pabora ¢ Tekcramu o Teme ! 0 https://m.edso0.ru/S4G5Z7W4R
"MexaHnuueckoe ABuxeHue"

99 Pa6ora c Tekctamu o reme "CtpoeHue 1 0 https://m.edso00.ru/S4G5Z7W4R
BelrecTna"

100 Pa6ora ¢ rekcramu 1o reme "Cuiibl B | 0 https://m.edso00.ru/S4GSZ7W4R
npupoxe"

101 Pa.t'SOTa C TEKCTaMH T10 TciMe "JlaBneHue | 0 https://m.eds00.ru/S4G5Z7W4R
TBEPJBIX T, )KUJIKOCTEH U ra3oB"

102 Pabora ¢ Tekcramu no Teme "DHeprusi. 1 0 https://m.eds00.ru/S4G5Z7W4R
[IpocThie MexaHU3MBI"

OBUIEE KOJIMYECTBO YACOB I10 102 3

[NPOT'PAMME



https://m.edsoo.ru/S4G5Z7W4R
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8 KVIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
/i Tema ypoka Beero Kontposbubie IIpakTuueckue Ty ——
padoThI padoThI

OcCHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-

1 KMHETUYECKOW TEOPUU U UX OIBITHBIC 1 0 0 https://m.edsoo.ru/RSN5U4V1S
MOATBEPKICHUS

2 Macca u pazMep aTOMOB U MOJIEKYJT 1 0 0 https://m.edsoo.ru/V7X1TSA3K

3 Mopnesn T8eproro, }KHHK?FO 1 1 0 0 https://m.edsoo.ru/T2T2M1VIL
ra3o00pa3HOro COCTOSIHUH BEIIeCcTBa
Ypok-koHpepenmnus "Kpucraimmndeckue u

4 amop¢useie Tena. ['paden. [lomyuenue 1 0 0 https://m.edsoo0.ru/MOO7L1TIK
UCKYCCTBEHHBIX aJIMa30B"

s Semame n o | ; 0 hipumedoon/BIEsS002
TermoBoe paclIMpeHne U CokaTue 1 https://m.edsoo.ru/USR8Q3F20
Tennosoe neukeHue. Temmeparypa 1 https://m.edsoo.ru/T2T2M1VIL
TemnepaTypHBbI€ LIKaJIbI 1 https://m.edsoo.ru/MOO7L1T9K

9 Efg:g:;{;ljﬂ PHEpTUA  CTIOCOORI €8 1 0 0 https://m.edsoo.ru/B7E6S0Q2U

10 Bunae! renionepenaun 1 0 0 https://m.edsoo.ru/USR8Q3F20
Vpoxk-koupepennus "Mcrnonp3oBanue

11 TEIJIOBBIX CBOMCTB BEILIECTB U MATEPUAJIOB B 1 0 0 https://m.edsoo.ru/T2T2M1VI9L
LeIsiX dHeprocoepexeHus"

12 KomiecTB0 TEILIOTEL ¥ AeiEHAs 1 0 0 https://m.edsoo.ru/MOO7L1TIK

TCIINIIOEMKOCTD



https://m.edsoo.ru/R5N5U4V1S
https://m.edsoo.ru/V7X1T5A3K
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K

13

VYpok-uccnenosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOIOMKA
XKHUJIKOCTH B TEPMOMETPUYECKOI TpyOKe OT
TemnepaTrypsl"”

https://m.edsoo.ru/B7E6S0Q2U

14

YpaBHeHue TerioBoro 6ananca. TermiooOMeH
U TEIUIOBOE paBHOBecHe. 3akoH HproToHa—
Puxmana

https://m.edsoo.ru/USR8Q3F20

15

16

17

JlaGopaTtopnast pabota "HccnenoBanue
SIBJICHHS TETNIOOOMEHA TPU CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "TemnooomeH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM
pu TEII000MeHe C HarpeThIM
METAJUIMYECKUM ITUIHHAPOM"

https://m.edsoo.ru/T2T2M1VIL

https://m.edsoo.ru/MOO7L1T9K

https://m.edsoo.ru/B7E6S0Q2U

18

[ImaBnenue n oTBEpAEBaHUE
KPUCTAJJIMYECKUX BEIIECTB. Y A€IbHAsA
TEIUIOTa TUIABJICHUS

https://m.edsoo.ru/USR8Q3F20

19

20

21

Pemenne 3amau nmo treme "IlnaBienne u
OTBEpJIeBaHUE KPUCTATUINYECKUX TeT"

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TeIUIOTHI IJIaBJIeHus Jpaa"

Vpok-uccnenosanue "CpaBHEHUE IPOLIECCOB
TUTABJICHUS KPUCTAIUTMYECKHUX Tell U
pa3MsrdeHus Mpu HarpeBaHUHU aMOpP(HBIX

TCI

https://m.edsoo.ru/T2T2M1VIL

https://m.edsoo.ru/MOO7L1T9K

https://m.edsoo.ru/B7E6S0Q2U

22

[TapooGpa3oBanre U KOHIEHCAITUA.

https://m.edsoo.ru/T2T2M1VI9L



https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L
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Hcnapenue

Kunenune. Y nennHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTD

23 0 https://m.edsoo0.ru/M0OO7L1TI9K
TEMIIEPATYPHI KUTICHUS] OT aTMOC(HepHOTro
JIaBJICHUS
Pemenue 3amau no teme "IlapoobpazoBanue

24 " 0 https://m.edsoo.ru/B7E6S0Q2U
Y KUTICHHUE
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCUMOCTHU TEMIIEPATypbl KUIIEHUS OT 1 https://m.edsoo.ru/USR8Q3F20
JaBjiacHus"
HachIIeHHbIH U HEHACHIIEHHBIH T1ap.

26 5 - p 0 https://m.edsoo0.ru/T2T2M1VI9L
BiaxxHoCTh BO311YXa
BnaxnocTe BO3ayxa 1 €€ U3MepeHHue.

27 JlabopaTtopHast pabora "Ornpeznenenue 0.5 https://m.edsoo0.ru/MOO7L1TIK
OTHOCHUTEIIFHON BIAXXKHOCTH BO3ayXa"

28 Pemenne 3agau o Teme "BnaxHocTs" 0 https://m.edsoo0.ru/B7E6S0Q2U
Pemenue 3aga4 v aHanu3 CUTyaluu,

29 CBSI3AHHBIX C SIBJICHUSIMU UCIIAPECHUS U 0 https://m.edsoo.ru/USR8Q3F20
KOHJICHCAIlH
DHeprus TOTuIMBa. Y IeabHas TeIoTa

30 p A 0 https://m.edsoo.ru/T2T2M1VIL
CropaHus

31 [IpuHIUIEL pabOTHI TEMNOBLIX ABUraTeseH 0 https://m.edsoo.ru/MOO7L1TIK
ITapoBas TypOuHa. /|Burareiib BHyTpEHHETO

32 p M A yip 0 https://m.edsoo.ru/B7E6S0Q2U
CropaHus

33 KIIJI TermoBoro gBurarTeis 0 https://m.edsoo0.ru/USR8Q3F20
Pemenne 3aga4 o teme "KIIJ] renmnosoro

34 | % a 0 https://m.edsoo.ru/T2T2M1VIL
JIBUTATEIIS

35 VYpoxk-koHpepenus "TennoBsie JBUTATENH U 0 https://m.edsoo.ru/MOO7L1TIK
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3allMTa OKpYyKaromiei cpeanr"

36

37

TenmoBrie IIOTEPHU B TCINIOCCTAX

3aKOH COXpaHEHMsI U IPEBPALLCHUS] SHEPTUU
B MEXaHUYECKHUX U TEIUIOBBIX IpoLEeccax

https://m.edsoo.ru/B7E6S00Q2U

https://m.edsoo.ru/USR8Q3F20

38

[MonroroBka K KOHTPOJIBHON pabOTE MO TeMe
"TemioBble siBJIeHUS. MI3MeHeHue arperaTHbIX
COCTOsIHUI BelecTBa"

https://m.edsoo.ru/T2T2M1VIL

39

40

KoHnTtponbhas padota mo teme "TermoBbie
sABJeHUA. MI3MeHeHne arperaTHbIX COCTOSIHUI
BemecTna”

DOnekTpuzanus Ten. J[Ba poaa 3apsioB

https://m.edsoo.ru/MOO7L1T9K

https://m.edsoo.ru/B7E6S0Q2U

41

Ypoxk-uccnenosanue "Mccnenopanue
CIoco0O0B Pa3IUYHBIX BEIIECTB
Ha’JIeKTPU30BHIBATHCS "

https://m.edsoo.ru/USR8Q3F20

42

43

44

B3aunmoneiicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona

DnekTpuueckoe nose. Hanpsx€HHOCTh
3JIEKTpUYeCKOro noiis. [IpuHuun
CYIEpNO3UINHN dIEKTPHUECKUX TTOJIeH
Hocurenu s5ekTpudeckux 3apsiioB.
DneMeHTapHblIi 3apsa. CTpoeHune atoMma

https://m.edsoo0.ru/T2T2M1VIL

https://m.edsoo.ru/MOO7L1T9K

https://m.edsoo.ru/B7E6S0Q2U

45

46

3aKOH COXpaHEHHsI 3JIEKTPUIECKOTO 3apsiia

HpOBO,Z[HI/IKI/I, AUDJICKTPUKU U
MMOJIYITPOBOJAHUKHA

https://m.edsoo.ru/USR8Q3F20

https://m.edsoo.ru/T2T2M1VI9L

47

VYpoxk-koH(pepeHtus "InekTpusaius B
MMOBCETHEBHOM KU3HU"

https://m.edsoo.ru/M0O7L1TI9K

48

Pemenue 3anau no teme "3aKOH COXpaHEHHUS
3JIEKTpUYECKOro 3apsaa”

https://m.edsoo.ru/B7E6S0Q2U



https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U

OnekTpuueckuil Tok. lcTouHuku

49 1 0 0 https://m.edsoo.ru/USR8Q3F20
AJIEKTPUUYECKOTO TOKA
Ypok-uccnenosanue "Hccnenopanue
50 JIEHCTBHUSI DJIEKTPUYECKOTO OIS HA 1 0 1 https://m.edsoo.ru/T2T2M1VIL
IIPOBOJAHMKY U TUIIEKTPUKH"
51 DJIEKTPUUYECKUI TOK B METaJlIax 1 0 0 https://m.edsoo.ru/MOO7L1TIK
52 DIIEKTPUUECKHUI TOK B )KHJIKOCTSIX U ra3ax 1 0 0 https://m.edsoo.ru/B7E6S0Q2U
53 DJIeKTpUYecKas 1enb 1 0 0 https://m.edsoo.ru/USR8Q3F20
54 Cwuiia Toka. AMriepmMeTp 1 0 0 https://m.edsoo.ru/T2T2M1VIL
55 DIIEeKTpUUYECKOE HarpsikeHue. BonbTmeTp 1 0 0 https://m.edsoo.ru/MOO7L1TIK
JIaGoparopHas pabora "COopka U HCIBITaHUE
56 patop vp p | 1 0 1 https://m.edsoo.ru/B7E6S0Q2U
3JICKTPUYCCKOM IIENU TTOCTOSHHOTO TOKA
3aBUCUMOCTE CHJIBI TOKA OT HAIIPSIKEHUS.
57 p 1 0 0 https://m.edso0o0.1ru/U5R8Q3F20
3akon Oma aJig y4acTka 1enu
JlaboparopHnas pabota "Hccrnenoanue
3aBHCUMOCTH CHJIBI TOKA, IIPOTEKAOIIETO
58 p H 1 0 1 https://m.edsoo.rw/T2T2M1VIL
4yepe3 pe3ucTop, OT HAMPSHKEHUS Ha
pe3uCTOpe U COMPOTUBIIEHUS pe3nucTopa”
DJIEKTPUUYECKOE COIPOTUBIICHHE. Y IEIBHOE
59 p p a 1 0 0 https://m.eds0o0.ru/MOO7L1TI9K
CONPOTHUBIICHUE
JIaGopartopHas pabota "Onpeaenenne
60 patop p et " 1 0 1 https://m.edsoo.ru/B7E6S0Q2U
YAEIBHOTO CONMPOTUBJICHUS TIPOBOTHUKA
Pemenne 3amay mo teMe "OaeKkTpHUecKOe
61 a p " 1 0 0 https://m.edsoo.ru/USR8Q3F20
COTIPOTHUBIICHUE. Y IETHHOE COMPOTHUBIICHHE
62 Pemenue 3amau mo teme "3akoH Oma" 1 0 0 https:/m.edsoo.ru/T2T2M1VIL
ITocnenoBarenbHOE U apaIEALHOE
63 a p 1 0 0 https://m.eds00.ru/MOO7L1TI9K

COCINMHCHUA ITPOBOIHHUKOB



https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K

64

JlaboparopHuas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TpU
MOCJIEI0BATEILHOM COEIMHEHUU JIBYX
pe3uctopon”

https://m.edsoo.ru/B7E6S0Q2U

65

Pemenue 3amau nmo teme "IlocienoBareabHoe
U TIapajuieIbHOE COEIUHEHUS IPOBOIHUKOB"

https://m.edsoo.ru/USR8Q3F20

66

67

JlaGopaTtopHnas pabota "IIpoBepka npaBuia
JUIS CUJIbI TOKA MPU NapajuieIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3amgau Ha MMPUMCHCHHEC 3aKOHA Oma
JJIA pa3JInIHOro COCAMHCHUSA ITPOBOJHUKOB

https://m.edsoo.ru/T2T2M1VIL

https://m.edsoo.ru/MOO7L1T9K

68

OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE
UCTOYHHKA TOKA. 3akoH OMa 1 ITOJIHOU
LEenu

https://m.edsoo.ru/B7E6S0Q2U

69

Pemenue 3amau o reme "DJIC, BHyTpeHHEE
COIPOTHBIIEHNE UCTOYHHKA TOKA. 3akoH OMa
JUIS TIOJIHOH mernu”

https://m.edsoo.ru/USR8Q3F20

70

71

JlaGopatopHas pabota "Onpeanenenue I/AC u
BHYTPCHHETO COIMPOTHUBJICHUA NCTOYHUKA
ToKa"

[TpaBuna Kupxroga

https://m.edsoo.ru/T2T2M1VIL

https://m.edsoo.ru/M0O7L1TI9K

72

JlaGopaTtopHnas pabota "I[IpoBepka mpaBu
Kupxroga"

https://m.edsoo.ru/B7E6S0Q2U

73

74

Ypok-uccnenosanue "M3ydyeHne BoJIbT-
AMITICPHBIX XapaKTEPHUCTUK HeJIMHEWHBIX
3J1€MEHTOB"

PaGora QJICKTPHUYICCKOI'0 TOKA. MOIIHOCTB
SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/USR8Q3F20

https://m.edsoo.ru/T2T2M1VIL



https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L

75

JlaboparopHas padota "OnpenencHue
paboThI U MOIITHOCTH AJIEKTPHUYECKOTO TOKa"

https://m.edsoo.ru/M0O7L1TI9K

76

77

78

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

Ypok-koubpepenius "OO0bsiCHEHUE U
NPUHIUI JSHCTBUS JOMAITHUX
AJIEKTPOHATPEBATEIbHBIX TPUOOPOB"

[ToaroroBka Kk KOHTPOJIBHOU pabOTe MO TeMe
"DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena
U UX B3auMoneucTus. I1ocTOSIHHBIN
SJIEKTPUYECKUM TOK"

https://m.edsoo.ru/B7E6S00Q2U

https://m.edsoo.ru/USR8Q3F20

https://m.edsoo.ru/T2T2M1VIL

79

KonTtponpsHast pabora o Teme
"DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena
U UX B3auMoneucTsus. I1ocTOSHHBIN
3JIEKTPUYECKUN TOK"

https://m.edsoo.ru/M0OO7L1TI9K

80

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

https://m.edsoo.ru/B7E6S0Q2U

81

82

83

Ypok-uccnenosanue "M3yueHrne MarHUTHOTO
M0JIsl IOCTOSTHHBIX MarHUTOB IPH UX
0o0BeIMHEHNH U pa3nieneHny. Busyanuzanus
TMOJISI MTOCTOSTHHBIX MAarHUTOB"

OmneiT OpcTena. MaruuTtHoe nose
AIIEKTPUYECKOTO TOKA

OmnpIT AMnepa. MarHuTHoe I10J1e KaTylIKH C
TOKOM. HpI/IMeHCHI/IC OJICKTPOMArumuTOB B
TCXHHUKC

https://m.edsoo.ru/USR8Q3F20

https://m.edsoo.ru/T2T2M1VIL

https://m.edsoo.ru/M0O7L1TI9K

84

Cwta Amriepa u onpeniesieHue eé
HampaBJICHUS

https://m.edsoo.ru/B7E6S0Q2U



https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U

85

Pemenue 3ampau no reme "Cuiia Ammnepa u
omnpezaeneHue e€ HanpaBiaeHUA"

https://m.edsoo.ru/USR8Q3F20

86

87

DIEeKTpOABUTATENb TOCTOSIHHOTO TOKA.
Hcnonb30Banue 3JIEKTPOABUraTEIICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

Bcepoccuiickas mpoBepouHasi pabota

https://m.edsoo.ru/T2T2M1VIL

https://m.edsoo.ru/MOO7L1T9K

88

Bcepoccuiickas mpoBepouHas pabota

https://m.edsoo.ru/B7E6S0Q2U

89

90

JlaboparopHas paboTta "M3yuenue aericTBus
MarHUTHOTO TI0JIs Ha MTPOBOJIHUK C TOKOM"

Ypok-koHpepenius "[IpakTuueckoe
MIPUMEHEHHUE AJIEKTPOABUraTeen"

https://m.edsoo.ru/USR8Q3F20

https://m.edsoo.ru/T2T2M1VIL

91

92

93

JlaboparopHas padota "KoHCTpyrpoBaHue U
u3ydeHue paboThl dIEKTpoABUTaTENA"
JlaGopatopHas pabota "NU3mepenune KII1/]
AJIEKTPOJIBUTATEIHLHON YCTaHOBKH"

OmnbiTel @apajes. 3aK0OH IEKTPOMArHUTHON
nHaykuuu. Ipasuno Jlenna

https://m.edsoo.ru/M0O7L1TI9K

https://m.edsoo.ru/B7E6S00Q2U

https://m.edsoo.ru/USR8Q3F20

94

Ypoxk-uccnenosanue "Mccnenopanue
W3MCHCHUH 3HAYCHHSI U HATIPABIICHUS
WHIYKIIMOHHOTO TOKa"

https://m.edsoo.ru/T2T2M1VIL

95

96

Pemenne 3agau no teme "3akoH
3JIEKTPOMAarHUTHOM MHAYKIMU. [IpaBuio
Jlenma"

OnekrporeHepatop. CrocoObl TOTydeHUs
AIEKTPOIHEPT U

https://m.edsoo.ru/MOO7L1T9K

https://m.edsoo.ru/B7E6S0Q2U

97

VYpoxk-koH(pepeHtus "IIeKTpOCTaHITUN Ha
BO300HOBIISIEMBIX HCTOYHHUKA SHEPTHUU.
[IpoGnems! sxonoruu. TOMIMBHBIE TIEMEHTHI

https://m.edsoo.ru/USR8Q3F20



https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O

U 3JIeKTpoMoomn"

KoHnTpoinbHast pabora "DneKTpoMarHuTHbIC

98 " 1 0 https://m.edsoo.ru/T2T2M1VIL
SIBIICHUS
Pa6 e eme "Te e

99 abota C"T KCTaMI O TeM THIOBET 1 0 https://m.edsoo.ru/MOO7L1TI9K
SIBIICHUS
Pabora ¢ TekcTamu 1o Teme "DIeKTpUYECcKe

100 3apsiibl. 3apsKEHHBIC Tela U UX 1 0 https://m.edsoo.ru/B7E6S0Q2U
B3aumMoeuncTaue"
Pabora ¢ Texcra o teme "Ilocto i

101 14 © TERETAMI MO TEM FOAHHBH 1 0 https://m.eds0o.ru/USRSQ3F20
IIEKTPUICCKHUI TOK
Pabora ¢ Tekcramu 1o Teme "MarHuTHbIe

102 | 1 0 https://m.edsoo.ru/T2T2M1VI9L
SBIICHUS U DJIEKTPOMArHUTHASI UHTYKITHS

OBHIEE KOJIMYECTBO YACOB I10
1 102 22.5

[NPOT'PAMME



https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/T2T2M1V9L

9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoTshI padoTshI

Mexanunyeckoe aBrKeHue. MarepruaibHas

1 Touka. CrrocoObI OIMCaHUd MEXAHUYECKOIO 1 0 0 https://m.edsoo.ru/DON2Y5UQOF
TIIBIDKEHUSA
Cucrema orcuera. OTHOCUTEIBHOCTD

2 1 0 0 https://m.edsoo.ru/ISISASESB
MEXaHUYECKOTr'0 IBUKEHHUS
BexTopHEBIE BETUYNHEL, ONEPAIlU C

3 p ’ patt 1 0 0 https://m.edsoo.ru/W6Q6Z6NIW
BEKTOpaMH, MPOEKIIUH BEKTOPOB
Pannyc-BekTop MaTepHaIbHON TOYKH,

4 My p Matep | 0 0 https://m.eds00.r/DON2Y SUOF
nepeMenieHre Ha MIOCKOCTH

5 PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE 1 0 0 https://m.edsoo.ru/ISISASEZB
Pemenne 3ama4u no teme "PaBHOMepHOE

6 il " P 1 0 0 https:/m.eds00.1u/W6Q6Z6NOW
MPSIMOJTMHENHOE JIBIXKCHHE
HepasHoMepHOE NpsIMOIUHENHOE

BrokeHne. Cpequsiss U MCHOBEHHAS

7 g pedt 1 0 0 https://m.edsoo.ru/DON2YS5UQF
CKOPOCTH TeJla TPH HEPABHOMEPHOM
TIBIDKEHUU
JlaGopatopHnas pabota "Onpeznenenue
CpeIHer CKOPOCTH CKOJIBLKEHHUS OpycKa MIIH

8 ped p Py 1 0 | https://m.cdsoo.ru/I8ISASESB
JBIDKEHUS MapUKa 10 HAKJIOHHON
miIockoctH"
PaBHOYCKOpEHHOE TIPSIMOJIMHENHOE

9 yerop p 1 0 0 https:/m.eds00.ru/W6Q6Z6NI9W
JIBHKEHUE. Y CKOpEHUE

10 CKOpOoCTh PaBHOYCKOPEHHOTO 1 0 0 https://m.edsoo.ru/DON2YSUOF



https://m.edsoo.ru/D0N2Y5U0F
https://m.edsoo.ru/I8I8A8E8B
https://m.edsoo.ru/W6Q6Z6N9W
https://m.edsoo.ru/D0N2Y5U0F
https://m.edsoo.ru/I8I8A8E8B
https://m.edsoo.ru/W6Q6Z6N9W
https://m.edsoo.ru/D0N2Y5U0F
https://m.edsoo.ru/I8I8A8E8B
https://m.edsoo.ru/W6Q6Z6N9W
https://m.edsoo.ru/D0N2Y5U0F

npsIMOJIMHEHHOTO NBMKeHus. [ paduk
CKOPOCTH

11

12

13

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
IBIOKeHUA"

[lepemerienue npu paBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH
Jlaboparopuas pabota "Onpenenenue

YCKOpEHUS Tella MPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU II0CKOoCTH"

https://m.edsoo.ru/ISISASESB

https://m.edsoo.ru/W6Q6Z6NIOW

https://m.edsoo.ru/DON2Y5UOQF

14

Pemenue 3anau no reme "lIlepemernienue
IIPH PaBHOYCKOPEHHOM TPSMOJIMHEHHOM
IBIKEeHUN"

https://m.edsoo.ru/ISISASESB

15

Jlaboparopnas padota "Vccienopanne
3aBUCHMOCTH ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JIBH)KEHHH 0€3
HavaJpHOM ckopocTn"

https://m.eds00.ru/W6Q6Z6NIOW

16

17

18

I'paduueckas MHTEpIIPETALUs YCKOPEHHUS,
CKOPOCTH, IPOMJIEHHOIO ITYyTH U
IepeMENIeHUs 1JIs IPSIMOIMHENHOTO
JABUMKCHU S

Pemenue 3anau o teme "I'paduyeckas
HHTEpIIpETALUs YCKOPEHHUsI, CKOPOCTH,
MIPOMIEHHOIO ITYTH ¥ NIEPEMEILECHHUS IS
MIPSMOJIMHENHOTO IBHMKEHUS "

Yckopenue cBoO6oAHOTO nageHus. OMbITHI
lanunes

https://m.edsoo.ru/DON2YS5UOQOF

https://m.edsoo.ru/ISISASESB

https://m.edsoo.ru/W6Q6Z6NIOW

19

Pemenue 3amau mo reme "Yckopenue

https://m.edsoo.ru/T1A1X3USA



https://m.edsoo.ru/I8I8A8E8B
https://m.edsoo.ru/W6Q6Z6N9W
https://m.edsoo.ru/D0N2Y5U0F
https://m.edsoo.ru/I8I8A8E8B
https://m.edsoo.ru/W6Q6Z6N9W
https://m.edsoo.ru/D0N2Y5U0F
https://m.edsoo.ru/I8I8A8E8B
https://m.edsoo.ru/W6Q6Z6N9W
https://m.edsoo.ru/T1A1X3U5A

CcBOOOIHOTO TageHus"

20

21

JIBu>keHue Tena, OpoIIeHHOTO MO YTIIOM K
TOPU30HTY

Pemenne 3agau mo teme "JIBrmkeHue Tena,
OpOIIIEHHOTO TI0]T YTJIOM K TOPU30HTY"

https://m.edsoo.ru/E9L90O8Q IR

https://m.edsoo.ru/T1A1X3U5A

22

Jlaboparopuas pabota "Hccrnenoanme
JBHIKCHUS TeJa, OPOIICHHOTO IO/ YIJIOM K
rOpU30HTY"

https://m.edsoo.ru/E9L9OSQ1R

23

24

Pemenue 3amad mo treme "J[BrkeHue 1Moy
JEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageHusa”

Z[BI/I)KGHI/IC I10 OKPYKHOCTHU

https://m.edsoo.ru/T1A1X3USA

https://m.edsoo.ru/E9L9O8Q IR

25

JInHeliHas 1 yrioBas CKOPOCTb, IEPUOL U
4acTroTa

https://m.edsoo.ru/T1A1X3U5A

26

27

CKOpoOCTh U YCKOpPEHHE MPH IBUKEHUH 110
OKPYXHOCTH

Pemenue 3ana4 no teme "J[BrxkeHue no
OKpYyxkHOCTH"

https://m.edsoo.ru/E9L9O8QIR

https://m.edsoo.ru/T1A1X3U5A

28

VYpok-koHpepenius "PacrioznaBanue u
NpUOIMHKEHHOE OMMCaHUE Pa3IMYHbIX
BUJIOB MEXAHUYECKOTO TBUKCHHS"

https://m.edsoo.ru/E9L9OSQ1R

29

30

31

[ToaroroBka K KOHTPOJILHOUM paboTe MO
TeMe "MexaHH4YeCcKO€e ABUKEHNE U CIIOCOObI
ero omucanus"

KonTponbHas pabota mo Teme
"MexaHruyecKoe IBUKEHUE U CIOCOOBI €T0
onucauus"

IIepBb1it 3ak0oH HproToHa. BexkTop cuibl

https://m.edsoo.ru/T1A1X3USA

https://m.eds00.ru/E9L908Q1R

https://m.edsoo.ru/T1A1X3USA



https://m.edsoo.ru/E9L9O8Q1R
https://m.edsoo.ru/T1A1X3U5A
https://m.edsoo.ru/E9L9O8Q1R
https://m.edsoo.ru/T1A1X3U5A
https://m.edsoo.ru/E9L9O8Q1R
https://m.edsoo.ru/T1A1X3U5A
https://m.edsoo.ru/E9L9O8Q1R
https://m.edsoo.ru/T1A1X3U5A
https://m.edsoo.ru/E9L9O8Q1R
https://m.edsoo.ru/T1A1X3U5A
https://m.edsoo.ru/E9L9O8Q1R
https://m.edsoo.ru/T1A1X3U5A

32

Bropoii 3akoH HeroToHa.
PaBHoOelicTBYIOIIAs cHJia

https://m.edsoo.ru/E9L9OSQ1R

33

34

Tperuii 3akon Hprotona. Cynepnosunus
CHUII

Cuna ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/T1A1X3USA

https://m.edsoo.ru/E9L9OSQ1R

35

36

37

Pemenue 3anau no teme "Cuna ynpyroctu"

Jlaboparopnas pabora "HccienoBanue
3aBHCUMOCTH CHUJIBI YIIPYTOCTH,
BO3HHKAIONICH B IIPYKUHE, OT CTCIICHH
negopManuy npyxuHb!"

Cuna tpenus. Kosdduuuent tpenus

https://m.edsoo.ru/T1A1X3U5A

https://m.edsoo.ru/E9L9O8QIR

https://m.edsoo.ru/T1A1X3U5A

38

39

40

Jlaboparopuas pabota "Onpenencaue
Kod((UIIMEeHTa TPEHUS CKOJIbKEHUS"

JlaGopatopHnas pabora "HccnenoBanue
3aBUCHUMOCTH CHJIbI TPEHUSI CKOJIBKEHUS OT
CHJIBI HOPMAJIBHOTO J1aBJICHUS "

Z[BI/I)KGHI/IC TCJI IO OKPYKHOCTHU 1O
JIECTBUEM HECKOJIBKUX CHJI

https://m.edsoo.ru/E9L9O8Q1R

https://m.edsoo.ru/T1A1X3USA

https://m.edsoo.ru/E9L9OSQ1R

41

42

43

44

3akon bepuynnu u monbEMHas cuiia Kpbuia

VYpoxk-koHpepenuus "CoBpeMeHHbIE
JIeTaTeJIbHbIE allapaTkl, Cy1a Ha
MOABOAHBIX KPBUIbAX, AHTUKPBIIO Ha
CKOPOCTHBIX aBTOMOOWJISX. JIBroKeHMe
roe3ja Ha MarHUTHOW MOyIIKe"

Cuna TSHKeCTH U 3aKOH BCEMHPHOT'O
TATOTCHUA

I[BI/I)KGHI/IC TCJI BOKPYT I'paBUTAllUOHHOTO
LCHTpA. HepBa;[ KOCMHYCCKast CKOPOCThb

https://m.edsoo.ru/T1A1X3U5A

https://m.edsoo.ru/E9L9O8QIR

https://m.edsoo.ru/T1A1X3USA

https://m.edsoo.ru/E9L9OSQ1R



https://m.edsoo.ru/E9L9O8Q1R
https://m.edsoo.ru/T1A1X3U5A
https://m.edsoo.ru/E9L9O8Q1R
https://m.edsoo.ru/T1A1X3U5A
https://m.edsoo.ru/E9L9O8Q1R
https://m.edsoo.ru/T1A1X3U5A
https://m.edsoo.ru/E9L9O8Q1R
https://m.edsoo.ru/T1A1X3U5A
https://m.edsoo.ru/E9L9O8Q1R
https://m.edsoo.ru/T1A1X3U5A
https://m.edsoo.ru/E9L9O8Q1R
https://m.edsoo.ru/T1A1X3U5A
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45

HesecomocTs u neperpysku

https://m.edsoo.ru/T1A1X3U5A

46

47

PaBHOBeCcHE MaTepuabHOM TOUYKH.
AOGCoOTHO TBEPOE TEIIO

MowmeHnT cuibl. [IpaBuno MOMEHTOB

https://m.edsoo.ru/E9L90O8Q IR

https://m.edsoo.ru/T1A1X3U5A

48

49

50

VYpok-uccinenosanue "OnpeaeneHue HeHTpa
TSYKECTH pa3IU4HbIX Ten"
Nwmnynee Tena. Mi3Menenue ummynbca.

HNMiynbe cuiibl. YIIpyroe U HEynpyroe
B3aUMOJICICTBUE

3aKOHBI U3MEHEHUS U COXpPaHCHHUA
HUMITYJIbCa

https://m.edsoo.ru/E9L90O8Q IR

https://m.edsoo.ru/T1A1X3USA

https://m.edsoo.ru/E9L9OSQ1R

51

52

53

PeakTuBHOE NBUKEHUE

Pemenue 3amau nmo teme "3akoH
COXpaHEHUs UMITylbca. PeakTuBHOE
nBIOKeHne"

Mexann4deckas pa60Ta 1 MOITHOCTb

https://m.edsoo.ru/T1A1X3USA

https://m.edsoo.ru/E9L9O8Q IR

https://m.edsoo.ru/T1A1X3U5A

54

55

56

PaboTa cuitbl TSXKECTH, CHITBI YIIPYTOCTH U
CHUTBI TPEHUS

JlaGopatopHnas pabota "Onpeznenenue
paloThI CUJIBI TPEHMSI ITPU PABHOMEPHOM
JBM>KEHUH TeJla 10 TOPU30HTAIBLHON
noBepxHoctu"

CBs3b 9HEpruu U paboThl

https://m.edsoo.ru/E9L9O8QIR

https://m.edsoo.ru/W2A8R2FIM

https://m.edsoo.ru/HOK5L8HS5R

57

JlabopaTtopHas pabota "OnpeneneHue
pabOThI CHITBI YIIPYTOCTH TIPH MOABEME
Tpy3a C HCIIOJIb30BAHUEM HEIOIBIIKHOTO H
MOJIBH>KHOTO OJIOKOB"

https://m.edsoo.ru/N9E717K9Y

58

[ToreHmanpHas 3Heprust

https://m.edsoo.ru/W2A8R2FOM
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59

Kunernueckas sneprus. Teopema o
KHUHETUYECKOU SHEPTUN

https://m.edsoo.ru/HOKSLEHS5R

60

61

62

3aKOH U3MEHEHUSI U COXPAHEHHUS
MEXaHUYECKON IHEPTrUn

Pemrenue 3agad mo reMe "3aKOHBI
W3MEHEHUS U COXpaHEHHUS MEXaHUYECKON
sHeprun"

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "B3aumonelcTBre TeI. 3aKOHBI
coxpaHeHus"

https://m.edsoo.ru/N9E717K9Y

https://m.edsoo.ru/W2A8R2FOM

https://m.edsoo.ru/HOKS5LEHS5R

63

KonTponbhas padota no teme
"B3aumopeiictBue Tei1. 3aKOHbI
coxpaHeHus"

https://m.edsoo.ru/N9E717K9Y

64

65

66

67

Konebarensnoe nemxenne. OCHOBHBIE
XapaKTepUCTHKU KOJIeOaHU: Tepuo/,
4acTOTa, aMIUTUTY/1a

MareMaTH4ecKuil U NPY>KUHHBIA MAsITHUKH.

Jlaboparopnas pabota "HccrnenoBanue
3aBUCUMOCTH TIEpHo/ia KoeOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTH"

JlaGopatopHnas pabora "HccnenoBanue
3aBHCHUMOCTH NEepHO/Ia KOJIeOaHui
NPY>KHHHOTO MasiTHUKA OT Macchl rpysa"

rapMOHI/I‘{CCKI/IC KoJieOaHUs

0.5

https://m.edsoo.ru/W2A8R2FIM

https://m.edsoo.ru/HOKSL8HS5R

https://m.eds00.ru/N9E717K9Y

https://m.edsoo.ru/W2A8R2FIM

68

69

JIaboparopHas padota "HM3Mmepenne
paTopHas p Y
YCKOpEHUsI CBOOOTHOTO TaeHus"
3aryxaromue KoneOaHus. BeiHyK1eHHBIC
xonebauns. Pe3onanc

https://m.edsoo.ru/HOK5L8HSR

https://m.eds0o0.ru/N9E717K9Y
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70

[IpeBparenue sHeprun npu KoiaedaTeTbHOM
JBUKEHUH

https://m.edsoo.ru/W2A8R2FIM

71

72

73

VYpok-uccnenosanue "lIposepka
HE3aBUCHMOCTH TIepro/ia Kojebanuii rpysa,
MOABEIICHHOTO K JIECHTE, OT MacChl rpy3a"

MexaHuuyecKre BOJIHBI: IPOJIOJIbHBIE U
MOTepevHbIe

CaoiicTBa MexaHn4yeckux BojiH. JlnHa
BOJIHBI 1 CKOPOCTH €€ pacipoCTpaHeHus

https://m.edsoo.ru/HOK5L8HSR

https://m.edsoo.ru/N9E717K9Y

https://m.edsoo.ru/W2A8R2FIM

74

Ypoxk-uccnenoanue "Habmonenue
uHTephepeHNH U TU(PAKIIMKA BOJH HA
MIOBEPXHOCTH BOAbBI"

https://m.edsoo.ru/HOKS5LEHS5R

75

76

Ypok-koHpepeHnus "Mexannyeckue
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

3BYK. PaCHpOCTpaHCHI/Ie " OTPpA’KCHHUC 3BYKa

https://m.edsoo.ru/N9E7I7K9Y

https://m.edsoo.ru/W2A8R2FIM

77

78

79

Pemenue 3anay no teme "3Byk"

VYpok-uccnenoBanue "IKCIEpUMEHTAIBHOE
OIIpEEIICHUE TPAHMI] YACTOTHI CIBILIMMBIX
3BYKOBBIX KoJjeOaHui"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKUI pE30HAHC.

https://m.edsoo.ru/HOK5LEHS5R

https://m.edso0o0.ru/N9E7I7K9Y

https://m.edsoo.ru/W2A8R2FIM

80

81

82

VYpok-uccnenosanue "Habmronenue u
00BSICHEHNE aKyCTHYECKOT0 pe3oHaHca"
Wudpa3syk u ynbrpa3Byk. Kondepenmus
"Hcnonp30BaHue yapTpa3ByKa B

COBPEMEHHBIX TEXHOJIOTHSIX"

3J'ICKTpOMaFHI/ITHOC IoJIE U

https://m.edsoo.ru/HOK5L8HS5R

https://m.eds00.ru/N9E717K9Y

https://m.edsoo.ru/W2A8R2FIM
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QJICKTPOMArHMuTHBIC BOJIHBI

83 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/HOKS5L8HS5R
Ypoxk-konpepenuus "Llkana
3JICKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue

84 3JIEKTPOMATrHUTHBIX BOJIH JIJIsi COTOBOM https://m.edso00.ru/N9E7I7K9Y
cBs3u. Pagmonokanusa. Kocmuueckast cBs3b
Pewenue 3amay Ha onpeeaeHne 4acTOThl U

85 a p 'Hu https://m.edsoo.ru/W2A8R2FOM
JUTHHBI 3JICKTPOMArHUTHON BOJIHBI
DJIeKTpOMarHuTHas IpUpPoia CBETA.

86 P PHPOA hitps://m.edsoo.ru/HOK SLSH5R
CxopocTs cBeTa
BonHoBbIe cBOMCTBA cBeTa: HHTEphEpEHIIUS

87 https://m.edsoo.ru/N9E7I7K9Y
U qudpakius
JIyueBast MOZie/Ib CBETA U TEOMETPHUYECKAS

&8 yi a P https://m.edsoo.ru/W2A8R2FOM
ontuka. UcTouHUKH cBeTa
IIpsimonuHeiiHOe pacopoCTpaHEeHHUE CBETA.

89 p pactipoctp https://m.edsoo.ru/HOK5L8HS5R
3armenus Comnnua u JIyHsl

90 3akoH oTpaxeHus cBera. [Tnockoe 3epkano https://m.edso0.ru/N9E717K9Y
ITocTpoenune n300pakeHMUI,

91 p p https://m.eds00.1u/W2A8R2FIM
c(hOpMHUPOBAHHBIX 3€PKATIOM
IIpenomnenue cBera. 3aKOH MPETOMICHUS

92 p p https://m.edsoo.ru/HOKSL8HS5R
cgera. [lonmHOE oTpaxenue crera.
Jlaboparopnas pabota "HccrnenoBanue
3aBHCHUMOCTH yIJjIa IPEIOMICHHUS OT yIjia

93 T p yr https:/m.edsoo.ru/N9E7I7K9Y
MaJIeHUs CBETOBOI'O JIyya Ha IPaHUILIC
«BO3JLYX-CTEKIO»"
VYpoxk-uccienopanue "AHanus u

94 p a https://m.edso0.1u/W2A8R2FIM

00BsICHEHUE ONTUYECKOTO MUpaxka"
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Ypok-koHpepennus "Micnons3oBaHue

95 MOJIHOTO BHYTPEHHETO OTPaKEHUS: https://m.edsoo.ru/HOKSL8HSR
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

96 JIun3a, xox ny4eil B TuH3E https://m.edsoo.ru/N9E7I7K9Y

97 dopmyJia TOHKOH JTMH3BI https://m.edsoo.ru/W2A8R2FIM
Jlaboparopuas pabota "Onpenencaue

98 (hOKYCHOTO PacCTOSIHUS M ONTHYECKOMN CHIIBI https://m.edsoo.ru/HOKSL8HSR
cobuparomeii TUH3b1"

99 Honyrierite U300paXKCHIIL ¢ MOMOILEI0 https://m.edsoo.r/NOE7ITKOY
coOuparomiell ¥ paccenBaroIeH JINH3
Ypok-koudepenuus "Ilpunnun gecTBus

100 ONTHYECKUX MPUOOPOB (MUKPOCKOIL, https://m.edsoo.ru/W2A8R2FIM
Teneckor, ¢goroanmnapar)"

101 I1as axc onririeckas cuerema. https://m.edsoo.ru/HOKSL8HSR
bi3opyKocTh U AaIBHO30PKOCTH
Pasnoxxenue 6enoro ceera B CEKT.

102 Omnertel HetoTona. Cnoxxenue https://m.edsoo0.ru/N9E7I7K9Y
CIEKTpaJIbHBIX 1[BETOB. Jlucnepcus cBeTa
VYpoxk-npaktukyMm "Habmtonenue u

103 O0O0BSICHEHUE OMBITOB IO PA3I0KEHHUIO hitps://m.cdsoo.rw/W2ASR2FOM
oenoro cBera B criekTp. [lomyuenue 6enoro
LBETA IIPU CJIOKEHUH [BETOB"

104 STIZEZH Pesepopaa u nascrapuas Moxein https://m.edsoo.ru/HOK SL8H5R

105 Hocryxater bopa. Mozexb atoma bopa. https://m.edsoo.ru/N9E717K9Y
Hcnyckanue v MOroueHne CBeTa aTOMOM.

106 KBanTe1. JInHeluaThIe CIIEKTPHI https://m.edsoo.ru/W2A8R2FOM

107 VYpoxk-npaktuky™m "Habiro1eHre CrutomHbIx https://m.edsoo.ru/HOKSL8H5R
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Y JIMHENYaThIX CIEKTPOB U3TyUYEHUS U
ucnyckanus"

PagnoaktuBHOCT. Anb(a-, 6eTa- u ramma-

108 https://m.eds0o0.ru/N9E7I7TK9Y
W3ITYyYCHUS
Ctpoenue aTtoMHOro siapa. HykinonHas

109 P Apa. Tyx hitps://m.eds0o0.ru/W2ASR2FOM
MOJICJIb aTOMHOTO sI7Ipa

110 PapnoaktuBHbie npeBpamenus. M3ororsl https://m.edsoo.ru/HOKSL8HSR

111 [lepuon nonypacnana https://m.edsoo.ru/N9E717K9Y
VYpoxk-koupepenuus "JleiictBue

aIMOAKTUBHBIX U3JIVYECHUI HA )KUBbBIE

112 pat i https://m.edsoo.ru/W2A8R2FOM
OpraHu3MBbI. 3allUTa OT PaHOAKTUBHOTO
n3inyyeHus"
SInepHble peakni. 3aKOHBI COXPAHEHUS

113 Aep peak p https://m.edsoo.ru/HOK5L8HS5R
3apsI0BOTO U MacCOBOTO YHCE
DHepPrus CBsI3U aTOMHEBIX siaep. CBsa3b

114 p s1eP https://m.edsoo.ru/N9E7I7K9Y
MacChl M DHEPTUU
Pemenue 3amau mo teme "SgepHble

115 8 " Hep https://m.edsoo.ru/W2A8R2FOM
peakuuu. DHEprus CBS3U
Peaknuu cuHTE3a U IeI€HUS SAOED.

116 H A A p" https://m.edsoo.ru/HOK5L8HS5R
Wctounuku sHeprun ConHua u 3BE37
VYpoxk-koH(pepeHuus "SnepHas sHepreTUka.

117 DKONOTHYECKHE TIPOOIEMBI AIEPHOM https://m.edsoo.ru/N9E717K9Y
SHEpreTuKu”
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

118 teMe "Konebanus 1 BoiaHbl. CBETOBBIE U https://m.edsoo.ru/W2A8R2FIM
KBAaHTOBBIE ABJIEHUA"
Konrtponbnas padora no reme "Konebanus

119 https://m.edsoo.ru/HOK5L8HS5R

" BOJIHBL. CBETOBBIE U KBAHTOBEIE ABJICHUA"
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Pemrenne pac4eTHsIX 110 TEME

120 " " https://m.edsoo.ru/NOE7I7K9Y
Mexannueckoe IBUKEHHUE
Pertenue pacueTHBIX U KQUECTBEHHBIX
121 pacte ! ‘ https://m.edsoo.r/W2ASR2FOM
3aja4 no teMe "'B3anmMojeiicTBue Ten
Pemenue pacueTHBIX M KaYECTBEHHBIX
122 3a7a4 Mo Teme "3aKOHbl COXPaHECHUS https://m.edsoo.ru/HOKSL8HS5R
SHEPruu U UMMyJbca"
JIaGoparopuble pabOTEI 110 TEME
123 " patop P " https://m.edsoo.ru/N9E7I7K9Y
MexaHn4ueckoe IBUKEHHUE
JIaboparopHbIie pabOTEI IO TEME
124 " patop . p | https://m.edsoo.ru/W2A8R2FIM
B3anMonelicTBue Ten
JIaGoparopusble paboTsl o TeMme "IIpocThie
125 patop " p p https://m.edsoo.ru/HOKSL8HS5R
MEXAaHU3MBI
Permrenue pacueTHBIX ¥ KQUECTBEHHBIX
126 P " " https://m.edsoo.ru/NOE7I7K9Y
3a1a4 o Teme "TennoBble MpoLecchl
Permrenune pacyeTHBIX ¥ KAYECTBEHHBIX
127 p " " https://m.edsoo.ru/W2A8R2FIM
3aja4 no treMe "BiakHOCTH
Pemrenne pacueTHBIX M KAYECTBEHHBIX
128 3agad 1mo teme "KIIJ] TermioBeIX https://m.edsoo.ru/HOKSL8HS5R
nBuraresein”
PemieHune pacueTHBIX U KQUECTBEHHBIX
129 P " " https://m.edsoo.ru/NOE717K9Y
3a7a4 0o TeMe "3aKOHBI TOCTOSHHOI'O TOKa
Pemrenne pacyeTHBIX M KAYECTBEHHBIX
130 P " " https://m.edsoo.ru/W2A8R2FOM
3aga4d no teme "KIIJ] anekTpoycTaHOBOK
JIaGoparopHble pabOTEI 110 TEME ""3aKOHBI
131 patop P " https://m.edsoo.ru/HOKSL8HSR
MOCTOSIHHOT'O TOKAa
JlaGopaTopusie paboTsl 1o Teme "CBeToBbIE
132 https://m.edso00.ru/NOE7I7K9Y

SIBJIEHUS"
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHU S OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATHUS

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaAHHOC (I)I/ISI/I‘IGCKOC SBJICHHUC

1.3

pacrio3HaBaTh  NPOSIBIICHHE  HM3YYCHHBIX  (PU3MUYECKUX  SBICHHHA B
OKpY’KalolleM MHUpE, B TOM YHUClie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
9TOM [EpPEBOJUTh MPAKTUYECKYIO 3ajJadyy B Y4eOHYyIO, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUMN

1.4

OIKCHIBATh M3y4YCHHBIE CBOWCTBA Tel W (DU3WYECCKHUE SBICHUS, HCIIONB3YS
¢usznyeckue BEIWYMHBI, TMPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(bu3HYECKU CMBICT UCIIOJIb3YEMbIX BEIMYMH, X 0003HAYEHUS U €AUHMIIBI
(Gu3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3nyecKyro BEIMYUHY C JPYTMMH BEJIMYHMHAMHU, CTPOHUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEIUYHH

1.5

XapaKTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCIOJBb3ysl  M3YYEHHbIE 3aKOHBI, TMpPHU OTOM J1aBaTh  CJIOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMHCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE

1.6

O0BSICHATDH (PU3UYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CUTYallMi MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISABIATH
MPUYMNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 | — 2 TOTHYecKuX
miaroB ¢ omnopod Ha 1 — 2 WM3y4YeHHBIX CBOICTBa (DU3MYECKHUX SIBICHUH,
(bu3nYecKrX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHele 3ajauyd B 1 — 2 [eHCTBUSA, UCHOJB3YS 3aKOHBI U
dbopMysbl, CBA3BIBaIONME (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUS 3aJjaud 3allMChIBaTh KPaTKOE YCIOBUE, MOJCTABIATH (hHU3HUECKHE
BEJIMYMHBI B (OPMYNIbI UM TPOBOAUTH Pacu€Thl, HAXOIUTh CIPAaBOYHbBIE
JaHHbIe, HEOOXOMUMBIE ISl peUIeHHs 3ajad, OLEHMBAaTh PEaTUCTUYHOCTh
MOJy4eHHOM (PHU3NYEeCKON BETMUUHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPHIE MOXHO pPEIIUTh MpPU MOMOIIU
(bu3NYECKUX METOOB, B ONMUCAHUM HCCIEAOBAaHUS BBIACIATH MPOBEPSIEMOE
MPENIoNIoKeHne (TUIOTe3y), pa3inyaTh U UHTEPIPETHPOBATH MOTYUECHHbIN
pe3ynbTaT, HaXxOAuTh OMIMOKM B XOJE OIbITA, JElaTh BBIBOJABI MO €ro




pe3ynbTaTam

1.9

1.10

1.12

1.13

1.14

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MYECKUX SBICHUH W (PU3HUYCCKUX
CBOWCTB Tel: (hOPMYJIHPOBATH IMPOBEPSIEMbIC IMPEIIIOI0KCHUS, COOMPATh
YCTAHOBKY M3 IMPEUIOKEHHOTO 00OpYIOBaHHUsS, 3alIUCHIBATh XOJ OIbITa U
(bopMyITUPOBaTh BEIBOIBI

BBIIIOJIHATh IHPSAMBbIE H3MEPEHUs C HUCIOJIb30BAHUEM AHAJIOIOBBIX U
IUGPOBBIX MpPUOOPOB, 3allUCHIBATh IIOKa3aHUS MPHOOPOB € Y4YETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUI

MIPOBOAMTH MCCIIEAOBAHNUE 3aBUCUMOCTU OAHOW (PU3NUYECKON BEIMYMHBI OT
Jpyroi ¢ MCHOJIb30BAaHMEM INPSIMBIX HM3MEpPEHUH, Y4YaCTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOro  HCCeNOBaHUs, CcoOuUpaTh YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, ClIeysd MpeaoKEHHOMY IUlaHy, (pUKCHpOBaTh
pe3yNbTaThl TMOJTYYCHHOW 3aBUCUMOCTH (PH3UYECKMX BEIIMYMH B BHJC
MPEIUIOKEHHBIX TAa0NMHMII W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEIOBAHMUSI

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKHX BEIMYUH, CIELys
HPEUIOKEHHOH MHCTPYKUUHM: IpPU BBIIOJHEHUH H3MEpEeHHH CcoOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY M  BBIYMCIIATH 3HAYEHUE HCKOMOM
BEJINYUHBI

COo0JTI01aTh MpaBUIa TEXHUKH 0E€30MacCHOCTH MpU paboTe ¢ J1abopaTopHBIM
o0opynoBaHrueM

yKa3bIBaTh TPUHIMIBI JIEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh NPUHIUNBI  JEHCTBUA  HM3Yy4YEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C MOMOILBIO UX OMMCAHUS, UCHOJIb3Yys 3HAHHS O
CBOMCTBaX (h)M3MYECKUX SIBIEHUH M HE0OXOAWMBIE (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOJNUTE  TPUMEPHl  (HAXOAWTh  HWH(MOpMAIMIO O  MPHUMEpax)
NPAaKTUYECKOI0 HCMOJIb30BaHUS (U3NYECKUX 3HAHMM B IOBCEAHEBHOM
KHU3HU Ui oOecriedyeHus 0e30MacHOCTH MpU OOpallleHuu ¢ mpubopamu M
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBbs U COOJIOACHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOIIeH cpefe

OCYIIECTBIISITh OTOOpP HMCTOYHMKOB HHGopManuu B ceTd VHTepHEeT B
COOTBETCTBUU C 3aJJaHHBIM ITOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOIINXCS
3HAHMH MW NyTEM CPaBHEHMsI PA3IMYHBIX MCTOYHHUKOB  BBIIEIATH
UHPOpPMALIMIO, KOTOpasi SBJISIETCS NPOTUBOPEUMBONHIN MOXKET OBbITH
HEJOCTOBEPHOMI

UCTIOJIB30BaTh TPW BBHIMIOJIHEHUH YYEOHBIX 33/JaHUH HAYYIHOIIOMYIISIPHYIO
JUTEpaTypy (PU3MUECKOro COAepkKaHUs, CIPAaBOYHBIE MAaTE€PUAIIbI, PECYPChHI
cetru UHrepHer, Bnajere NpUEMaMU  KOHCHEKTHPOBAHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMAIH U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHBIE KpAaTKHE MUChbMEHHBbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(QOpMAIMK (PU3NYECKOTO COAEPKAHUS, B TOM




qrclie MyOJMYHO JeNlaTh KPaTKHe COOOMIEHUS O pe3yIbTaTax MPOEKTOB MU
Y4eOHBIX MCCIICOBAaHUMN, MPU ATOM T'PAMOTHO HCIIOJIB30BaTh W3YYCHHBIN
MOHATUHHBIA ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILJICHUE
Npe3eHTauuen

1.19

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

OpU BBIIOJHEHUHM Y4YeOHBIX IPOEKTOB U HCCICIOBAHUN PaCHpPEACIsTh
0053aHHOCTH B TPYIIE B COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJa4aMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIAaHA JIEMCTBUM, aJEeKBaTHO OLEHUBATh
COOCTBEHHBIM  BKJaJ B  JEATENILHOCTh  IPYMNIbl,  BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aMMOJCICTBHE, yUUThIBAsi MHEHHE OKPYXKAIOLINX

HpOBepﬂeMble NPpEeAMETHBIC PE3YJIbTAaThl 0CBOCHUS OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

HCIIOJIB30BaTh IOHATHA

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaAHHOC (I)I/ISI/I‘IGCKOC SABJICHHUC

1.3

pacrno3HaBaTb  MpPOSBIECHUE M3YYEHHBIX  (U3NYECKUX  SBICHUN B
OKpYXKarollleM MHpE, B TOM 4Hcie (U3NYECKUE SIBJICHUSI B MPUPOJE, NPHU
9TOM TMEpPEBOJUTh MPAKTUYECKYIO 3ajady B Y4yeOHyI0, BBIIEIATh
CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyUEHHBIE CBOMCTBA Te€l U (PU3UUECKHE SBIICHUS, UCIOJb3YS
¢usznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICI MCIIOJIb3YEMBIX BEJIWYMH, O00O3HAUYEHUS M €IWHUIIBI
(¢u3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BEIMYHMHAMHU, CTPOMTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUeCcKUX BEINUMH

1.5

XapaKkTepU30BaTh CBOWCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTOJNBb3Ysl  M3YYEHHBIE 3aKOHBI, TMpPU HATOM JIaBaTh  CJIOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHYECKOE BBIPAKECHUE

1.6

OOBSACHATh (PU3WYECKUE MPOLIECCHl M CBOWCTBAa Tell, B TOM YHCJIE U B
KOHTEKCTE CHTyalul NPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYecKux
1aroB ¢ MoMoImbio 1 — 2 M3yyeHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,
bu3nyecKnX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THblE 3agayd B 2 — 3 JACHCTBUS, HMCHOJIB3YSA 3aKOHBI U
dbopMynbl, cBs3bIBaOLIME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a
YCIOBHS 3aJa4d 3alMChIBATh KPATKOE YCIIOBHUE, BBIABIATH HEJOCTATOK
JaHHBIX [ peleHus 3aJayd, BBIOMpATh 3aKOHBI U (OPMYJIBL,
HeoOXoauMble il €€ pelieHHs, NPOBOAUTH pPACUYEThl U CpaBHUBATH




MOJIY4YCHHOC 3HAUCHUC (1)PI3PI‘{€CKOI>'I BCJINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.12

1.13

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO PCIINTh IIPHU IOMOIIU
(1)I/IBI/ILI€CKI/IX MCTOOB, HCIIOJB3Yysd OHNHWCAHHUC HUCCICAOBAHUA, BbIIACIATH
IMPOBEPACMOC MMPpCANOJI0XKCHUC, OLICHUBATh MMPpaBUJIbHOCTDH nopsiaka
MMPOBCACHUA UCCIICAOBaHMA, ACIaTh BBIBOIABI

HPOBOIUTH OTBITHI [0 HAOIIOCHUIO (PU3UYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tell: (OPMYJIHUPOBATH MPOBEPSEMBIC MPEINOJIOKEHUS, COOUPAThH
YCTAHOBKY M3 IPEJIOKEHHOTO0 O0OPYIOBaHUS, OMUCHIBATH XOJ OIbITA U
(bopMyITHUpPOBaTh BBEIBOJIBI

BBITIOJIHSTH MPSIMbIE U3MEPEHHUsSI C UCIIOIh30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JaTYNKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YyJIbTaThl U3MEPEHUN C
y4€TOM 33/1aHHOM a0COJIFOTHOM MOTPEUTHOCTH

MMpOBOANTL HMCCICA0OBAHNEC 3aBUCUMOCTHU OHHOﬁ (bHSPI‘I@CKOfI BCINYHMHBI OT
I[pyTOﬁ C HCIIOJIBb30BaHHECM MIPsAMBIX HSMepeHHﬁZ IJIaHUPOBATb
HCCIICOOBAHUC, CO6I/IpaTB YCTAHOBKY W BbBIIIOJHATE HU3MCPCHUA, CICAYA
MMPEAJIOKCHHOMY IJ1any, (I)I/IKCI/IPOBaTL PE3YyIbTAaThI HOHy‘IGHHOﬁ
3aBUCHUMOCTH B BHJEC Ta6J'II/II_[ ur pa(l)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJibTaTaM
HUCCICI0BaHUA

MMpOBOANTL KOCBCHHBLIC H3MCPCHUA (bHSI/I‘ICCKHX BCIIMYMH: IINIAHUPOBATbH
HU3MCPCHUA, CO6I/IpaTI> 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY, cIeays
HpeHHO)KCHHOﬁ HWHCTPYKIHWHU, U BBIYUCIIATh 3HAUCHUC BEJIMYNHBI

coOnroaaTh MpaBuja TEXHUKU O€30MAaCHOCTH MpHU paboTe ¢ J1abopaTopHbIM
o0opynoBaHrueM

1.14

XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MpPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMMCAHUS, UCIOIb3ysd 3HAHUS O
cBOMicTBax  (IM3MUECKHUX SIBICHHUH W  HEoOXoAuMble  (U3NYECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIBHBIC
HpI/I60pBI Imo cCxeéMaM H CXCMAaTHUYHbBIM PpPUCYHKaM, COCTaBJISATH CXCMBI
ANEKTPUYECKUX  LEMed ¢  MOCIEeAOBaTEIbHBIM W TapauieIbHbIM
COETMHEHUEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE OO0O3HAYEHHS SJIEMEHTOB
AIEKTPUYECKUX LETIeH

1.16

OPUBOANUTH  NpHUMEpHl  (HAXOAMTh  HMH(OpMaIMIO O  MpUMEpax)
MPAKTUYECKOTO MCIONb30BaHUs (U3MYECKUX 3HAHUUW B MOBCEIHEBHOM
KHU3HU 11 o0ecriedyeHus: Oe30MacHOCTH MpH OOpalieHuu ¢ npudopaMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAaHEHUS 370POBbsl U COOIIOACHUSI HOPM
HKOJIOTHYECKOT0 MOBEJIEHHS B OKPYKaIOLIEeH cpeie

1.17

OCYIIECTBIISITh TMOUCK HWH(pOpManuu (HU3NIECKOTO COACpKaHUS B CETH
NHTepHer, Ha OCHOBE UMEIOUIMXCA 3HAHUW MW MNYTEM CpaBHEHUS
JOTIOTHUTEIbHBIX MCTOYHUKOB BBIACISATh HH(POPMALIMIO, KOTOPAsl SBIISAETCS
MIPOTHUBOPEUYUBOMN MIJTH MOXET OBITh HEJIOCTOBEPHOM

1.18

UCIOJIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO




JUTEpaTypy (PU3MUECKOrO COAepkKaHUS, CIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu HMHurepHer, Biagerb NpuéMaMH  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC NHCHMEHHBIC M KPAaTKHUE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJICPKAaHHUs, B TOM YHCJIC MyOJIMYHO MPEACTABIATH PE3yJIbTaThl MPOCKTHOM
WK HUCCIICIOBATEIIBLCKOM JEATSIbHOCTH, [IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3y4YCHHBIH MOHATHHHBIN ammapar Kypca (GU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIMEH

1.20

OpU  BBHINOJIHEHHUH YUYEOHBIX NPOCKTOB M HCCIEIOBAHUN (PU3UUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
IIOCTABJICHHBIMU 33Jla4aMH, CJIECJUTh 3a BBIIIOJIHEHUEM IUIAHA JECHCTBUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCTh T'PYIIIBI, BBICTPAUBATh KOMMYHHMKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISISI FTOTOBHOCTD Pa3pelaTh KOH(IMKTHI

9 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1.1

IIpoBepsiemble MpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

1.4

1.5

pas3indyaTtb ABJICHUA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/I‘~ICCKOC SIBJICHUC

pacrio3HaBaTh  INpOSIBICHHE  M3YYEHHBIX  (PU3MUYECKUX  SBIECHHA B
OKpY’KaloIlleM MHUpE, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, NPH
9TOM TMEpPEBOJUTh MPAKTUYECKYIO 3ajadyy B Yy4eOHyI0, BBIIEIATh
CyILIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUYECKUX SIBJICHUN

OINKCHIBATh M3y4YCHHbIE CBOMCTBA Te€l U (PM3UYECKHE SBJICHUS, MCIIONB3YS
¢usnyeckue  BEIMYUHBI, NPU  ONHCAHUU NPABUWIBHO  TPAKTOBATh
¢u3nUecKuif CMBICT HCIIOJIb3YEMbIX BEIHYWH, OOO3HAYEHHUS U EIUHMIIBI
(bu3NYeCKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JaHHYIO
¢u3NYeCKyI0 BEIWYHHY C JAPYTUMHU BEJIUYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH

XapakTepu30BaTh CBONCTBA TeJ, (QU3NYECKUE SBIEHUS U TPOIECCHI,
WCIOJb3Ysl  M3YYEHHBIE 3aKOHbI, IPH OTOM J1aBaTh  CJIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U 3aMHMCHIBATh €T0 MATEMATHYECKOE BBIPAKECHUE

1.6

OOBSICHATh (PU3UYECKUE MPOIECCHl M CBOICTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallUd IPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYHHHO-CJICICTBEHHBIE CBS3H, CTPOUTH O0BACHEHHE U3 2 — 3 JTOTMYECKUX




[IaroB C MOMOIIBI0 2 — 3 W3YYEHHBIX CBOMCTBAa (D)M3UYECKHUX SIBICHUH,
(GU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3aJaud (OmMparoluecs Ha cucreMy u3z 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PHU3UUECKUE
BCJIMYMHBI: Ha OCHOBC aHAJIM3a YCJIOBUA 3aJadd 3allMChIBATbL KPATKOC
YCJI0OBUC, BBIABJIATH HCAOCTAIOIINC WA M30BITOYHEIE JaHHBIC, BBIGI/IpaTB
3aKOHBI M (HOPMYJIBI, HEOOXOIUMBIE JUIS PEIIEHHs, TPOBOJUTH PAcUEThl U
OLICHUBATh  PEAIUCTUYHOCTH  TOJYYCHHOTO  3HA4YCHUS  (HU3MUYECKOI
BEJINYMHBI

1.8

pacrio3HaBaTb MpOOJEMBI, KOTOpPBIE MOXHO pEUIMTh MpPHU MOMOIIU
(GU3NYECKUX METOJOB, HCIOJIb3Ys OIMCAHME WCCIEIOBAaHUS, BBIICISThH
IpoBEpsEMOE  MPEANOJI0KEHNEe, OLEHMBATh MPAaBUIBHOCTh  MOpsSAAKA
IOPOBEIECHUS  UCCIICAOBAaHMs, Je€JaTh  BBIBOJBL,  HMHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB

1.9

IMPOBOAUTDL OIIBITEHI 110 HB.6JIIOI[€HI/IIO (1)I/ISI/I‘I€CKI/IX SIBJICHUH MIIH (bH?:I/I‘-IGCKI/IX
CBOMCTB Te€JI: CaMOCTOATEIbHO COOMpaTh YCTAHOBKY H3 H30BITOUHOTO
Habopa 000pynOBaHMs, ONUCHIBATH XOJ OIBITAa U €ro pe3ysbTaThl,
(bopMyIHpOBaTh BHIBO/IBI

1.10

POBOJUTHh NPU HEOOXOAMMOCTH CEPHI0O HPSAMBIX HW3MEPEHUH, ONpeness
CpeHee 3HaueHue u3MepseMoll BelnuuuHbl ((POKYCHOE paccTOosHUE
coOuparomied JMH3bI), OOOCHOBBIBaTH BBIOOp crocoba H3MepeHus
(u3MepHTETBHOTO MPUOOPA)

IPOBOAMTH  HUCCIIEJOBAaHME 3aBHUCUMOCTEH (U3MYECKHUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPSAMBIX HW3MEPEHHI: IJIaHUpPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbBHO ~ COOMpaTh  yCTAHOBKY, (PUKCUPOBATH  PE3yJbTaThl
MOJIyUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUAE TaOIUIU
rpaduKoB, JieNaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEI0BAaHUS

1.12

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUSA (1)I/I3I/ILI€CKI/IX BCJIIMYMH: ITIJIAHUPOBATH
HU3MCPCHHA, CO6I/IpaTL OKCIICPUMCHTAJIBHYIO YCTAHOBKY H BBIIIOJIHATH
HU3MCEPCHUA, CICAYA HpC}IJ'IO)KCHHOfI HUHCTPYKIMHU, BBIYUCIIATH 3HAYCHHC
BCJIMYMHBI U AHAJIM3UPOBATH IMOJIYUYCHHBIC PE3YJIbTATHI C y‘{éTOM 3aHaHHOﬁ
MOTrpeIIHOCTU I/ISMepeHI/Iﬁ

1.13

1.14

1.15

coOiroaaTh MpaBuja TEXHUKH 0€30MacHOCTH Mpu padoTe ¢ J1abopaToOpHBIM
obopyoBaHuEM

pa3ianyaTh OCHOBHBIE TPU3HAKH M3YyYCHHBIX (U3NYECKUX MOJEINei:
MaTepuaiabHas TOYKa, aOCOMIOTHO TBEPIOE TENO, TOYCYHBIH HCTOYHHK
CBeTa, JIy4, TOHKAs JINH3a, TUTAaHETapHasi MOJIeNIb aTOMa, HYKJIOHHAsE MOJIEITh
aTOMHOTO Si7[pa

XapaKTepu30BaTh NPUHIUNBI  JEHCTBUA  M3YyYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOPOIl Ha MX OMHCAHUS, UCTONB3YS 3HAHUS O
cBOWCTBaX  (U3MYECKUX SBICHUH H  HeoOXomumble  (pusmueckue
3aKOHOMEPHOCTH




1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKU HU3YyUYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOIECCOB IPU
pelieHnr  y4yeOHO-IPAaKTHUYECKUX  3a/ay, ONTHUYECKHE CXEeMbl s
MOCTPOCHHUS N300paKEHHH B IJIOCKOM 3epKajie ¥ coOUparouieil TuH3e

1.17

OPUBOJIUTH  TpuUMeEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMepax)
MPAKTUYECKOTO HWCIONIB30BaHMUs (U3MUECKUX 3HAHUKW B TOBCEIHEBHOM
JKU3HHU I oOecriedueHusi 0€30MacHOCTH MPU OOpalleHuH ¢ MpUuOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbsI M COOIOICHUS HOPM
9KOJIOTUYECKOTO MOBENICHHS B OKPYKaIOIICH cpefie

1.18

OCYILIECTBIISATh TMOMCK WHGpOpMANUU (PHU3UUECKOTO COACPKAHUSA B CETH
WuTepHeT, caMocTosSTeNbHO (HOpMYyIUpysl TMOMCKOBBIN 3ampoc, HaXOIUTh
IOYTU ONpEeNeHHUs] TOCTOBEPHOCTH IOJIyY€eHHONM HH(OpPMALMM Ha OCHOBE
MUMEIOLUXCS 3HAHUN U IOIIOJHUTENIBHBIX HCTOYHUKOB

1.19

UCTIOJIB30BaTh MPH BBIOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy (pU3MUECKOro CoAaepKaHHs, CIPABOYHBIE MaTEPHAIIbl, PECypCHI
cetu UHrepHer; Biagerb NpuéMaMM  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIMM W3 HECKOJIBKHX HWCTOYHUKOB (PU3UYCCKOTO COJCPIKAHUS,
MyOJIMYHO TIPEACTABIIATh PE3YJIbTAaThl MMPOCKTHON MM MCCIIEIOBATEIbCKON
JIEATEIILHOCTH, IIPX 3TOM I'PaMOTHO HCMOJIb30BAaTh U3YYEHHBIN MOHSITUNHBINA
anmapar Hu3y4aeMoro pasziena (U3MKH U COMPOBOXKIATh BBICTYIJICHUE
npe3eHTalnel ¢ y4€ToM 0COOCHHOCTEH ayAuTOPUN CBEPCTHUKOB

1.21

MPU  BBITIOJIHEHUH YYEOHBIX TMPOCKTOB U HCCICIOBAaHUN (PU3MUECKUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEAUTh 32 BBITIOJIHEHUEM IUIaHa JIEHCTBUN U
KOpPPEKTUPOBaTh €ro, aJeKBaTHO OICHUBAaTh COOCTBEHHBIH BKIaJ B
JESTENIbHOCTh TPYIIBI, BHICTPAaUBaTh KOMMYHMKAaTHBHOE B3aUMOJCHCTBUE,
MIPOSIBIISIE TOTOBHOCTH pa3peniaTh KOHPIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon
pa3aesia  3JieMeHTa

1.1

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHWM OKPYXAIOLIEIO MUPA

®duszuka — Hayka o mpupoze. SBneHus npupoabl. Guznyeckue
SIBIICHUSL: MEXaHHYeCKHUe,  TEIJIOBBbIE,  AJIEKTPUUYECKUE,
MarHUTHBIE, CBETOBBIC, 3BYKOBbIE

®dusnueckue BeTMUYMHBL M3MepeHne (U3NYECKHX BEIUYHH.

1.2 Puznueckue puOOpHI. ITorpemnocTs U3MEPEHUM.
Me:xyHapoHas cucTemMa eJUHULL
EcrecTBeHHOHay4yHBIH ~ METOJA  TMO3HAHUA:  HAOJIOJCHHE,

1 13 [IOCTAaHOBKA HAay4YHOTO BONpOCA, BbIABMKEHHE THUIOTE3,

AKCIIEPUMEHT 110  IPOBEpPKE  THUIOTE3,  OOBICHEHUE
Ha0JII01aeMOr0 SIBICHUS

1.4 Onucanue pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEel
[TpakTyeckue paboOTHI:

W3mepenne pacCTOSHUM.
L5 N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MaJbIX TEJ.
N3mepenne Ttemmeparypsl NP IOMOIIU KUAKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEPATypPbl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEIIIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3MepBhI.

21 OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOEHHUE BEIIECTBA

27 JIBuxenne vactul BemecTBa. CBsA3b CKOPOCTH JIBUKECHUS
' yacTull ¢ TemrnepaTypoil. bpoynoBckoe nBuxkenue, muddysus

)3 B3aumopeiicTBie yacTHIl BELLIECTBA: IPUTSKEHUE U
' OTTaJKHBaHHE

2 ArperaTHble COCTOSIHUSI BEILlECTBA: CTPOEHUE Ta3oB,

24 KHUJAKOCTEH W TBEPABIX (KpUCTANIMYEeCKHX) Ten. B3aumocBs3b

' MEX/1y CBOMCTBAMHU BEILIECTB B PAa3HBIX arperaTHbIX COCTOSHUSIX
U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTuyeckue pabOTHI:
2.6 Ounenka  auaMmerpa aToMa  METOIOM  psaoB  (c

UCToNIb30BaHueM GoTorpaduit).




OnBITH IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnpITHl 10 OOHAPY)KEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

MexaHudeckoe IBIKCHHE. PaBHOMEpHOE W HEpaBHOMEPHOE
JIBIDKEHUE

3.2

Cxopoctb. CpenHsii CKOpOCTb IIpU  HEPABHOMEPHOM
IBIDKEHUU. Pacuér myTH 1 BpeMeHU JIBHOKECHHS

33

34

3.5

SIBnenue uHepuuu. 3aKOH MHEpLUU. B3anMopelicTBrue Ten Kak
IIpUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUSA Tell. Macca kak mepa
WHEPTHOCTH TeJla
ITnotHocTh BemecTtBa. CBA3b IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JUHHIIE 00bEMA BEILECTBA

Cuta Kak XapakTEepUCTHKA B3aUMOICUCTBUS TEJ

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢ MOMOIIBIO
JTMHAMOMETpa

SIBiIeHne TATOTEHHS W cHia TsokecTd. CHila TSDKECTH Ha
APYrux IJiaHeTax. Bec tena. HeBecoMocTh

3.8

Cuna tpenus. TpeHue ckoiabXKeHUs U TpeHue nokod. TpeHue B
MIPUPOJIE U TEXHUKE

3.9

3.10

CrnoxeHue Cwi, HaOpaBI€HHBIX IO OJHOW MPSIMOIl.
PaBHOpelcTBYIOIIASA CHIT

[TpakTyeckue paboOTHI:

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBWKEHUS (IIapvKa B
KHUJIKOCTH, MOJAEIH JIEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jalee).
OrmpeziesieHne cpeHed CKOPOCTH CKOJIBKEHUS Opycka WIH
[IapuKa MO HAKJIOHHOW miockocTd. OmnpeneneHue MIOTHOCTU
TBEpAOro tena. ONBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTD
pacTspkeHus (gegopmaiii) Npy>KUHbl OT MPHUIIOKEHHON CHIIBI.
OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBl TpPEHUS
CKOJIBKEHUSI OT Beca Tela M XapakTepa CONpPHUKACAOIIMXCS
MMOBEPXHOCTEU

3.11

duznueckue SBIEHUS B NPUPOJAE: IPUMEPHl JBHKEHHUS C
pPa3IMYHBIMM CKOPOCTSIMM B JKMBOM M HEXHBOM IPUPOE,
JIEICTBHE CHUJIbI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHUYecKre yCTPOMCTBA: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

HaBnenune T1BEpmoro Tenma. CmocoObl  yYMEHBIIEHUS |
YBEJTUYCHUS JTaBICHUS

4.2

JlaBnenne ra3a. 3aBHCUMOCTH JaBJICHUS raza OT O00BEMa,
TeMIepaTypbl




4.3

[lepenaua naBieHust TBEPABIMU TEJIAMU, KUIKOCTIMU U ra3amu.
3akoH [Tackanga. [TneBMaTHYeCKHEe MAIIUHEI

4.4

4.5

4.6

3aBUCHUMOCTD JIABJICHUS JKUJIKOCTH oT TJTyOUHBI.
Iunpocratudeckmii  mapagoke. CooOmarommecss  COCY/IBI.
['uapaBnuyeckre MEXaHU3MbI

Atmochepa 3emumn u armocdepHoe mgamieHue. I[IpuauHbI
CyIIECTBOBaHUS  BO3AYymHOM  000j0uku  3emmm.  OnbIT
Toppuuemmu. 3aBUCUMOCTh  aTMOC(EPHOTO JaBIEHUS  OT
BBICOTBHI HaJ] yDPOBHEM MOPsI

Usmepenne  atmocdepHoro  npaeneHus. [lpubopsr  ans
U3MepeHus aTMOC(HEPHOro AaBlICHUS

4.7

JlelicTBME XKUIKOCTM M Ta3a Ha IOrPYKEHHOE B HUX TEIO.
BrrtankuBaronias (apxumenioBa) cuiia. 3akoH Apxumesaa

4.8

4.9

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa
MOTPYKEHHOW B  KUAKOCTh 4actu Tena. OnpezneneHue
BBITAJIKMBAIOIIECH CUJIbI, JEMCTBYIOIIEH Ha TeJo, MOrpYyKEHHOE
B JKUJKOCTh. [IpoBepKka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIBI,
JIEUCTBYIOIIEH Ha TEJO B KHUIAKOCTH, OT Macchl Teja. OMBITHI,
JIEMOHCTPHUPYIOIIHME 3aBUCUMOCTh BBITAJIKUBAIONIEH  CHJIBI,
JIEeHCTBYIOIIEH Ha TEJIO B XKHUJIKOCTH, OT 00bEMa NOTPYKEHHOHU B
J)KUJIKOCTh 4YacTU Tella M OT IUIOTHOCTH  SKHUIKOCTH.
KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U
onpeenaeHue e€ rpy30no1bEMHOCTH

4.10

dusnyeckue SBIEHUS B MPUPOJE: BIMSIHHE aTMOC(PEPHOTO
JTaBJICHUSI Ha )KUBOW OpraHU3M, IJIaBaHUE PbIO

4.11

TexHuueckue YCTPOWCTBA: cooOImaronmecs COCYIBI,
YCTPOMCTBO BOJOIIPOBOJIA, TUAPABIMYECKUI IPECC, MAHOMETD,
OapomeTp, BBICOTOMED, MTOPIITHEBON HACOC, ApEOMETP

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanudeckas pabora

5.2 Mexanndeckas MOIIHOCTb

53 [IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTb.

' [paBuiio paBHOBECHS pbluara

54 [TpumeHeHne mpaBuia paBHOBECHUS pbldyara K OJI0Ky
«3on0T0€ TpaBWIO» MexaHukd. KoadduuueHt mnosae3Horo

5.5 neiictBuss MexaHu3MoB. IlpocTele MexaHH3MBI B OBITY U
TEXHHUKE

5.6 [ToreHmanbHas SHEPruM TeJa, MOJHATOr0O HajJ 3eMIIEi

5.7 Kunernyeckas sHeprus




58 ITonHass MexaHuueckas DJHEpPrus. 3aKkOH H3MEHEHHUA U
' COXPaHEHHsI MEXaHUYECKOH SHepruu
[TpakTuyeckue pabOTHI:
Onpenenenne paboOTHl CHIIBI TPEHUS MPH PABHOMEPHOM
59 JBUKEHUM  TejJa 10  TOPU3OHTAJIBHONM  IIOBEPXHOCTH.
' Uccnenoanue ycnoBuid paBHoBecus pwruara. Msmepenne KII
HaKJIOHHOM  IUIOCKOCTH. M3yueHwe 3akoHa  COXpaHEHUs
MEXaHUYECKOM sHepruu
5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYAru B TEJIEC YEIIOBEKA
TexHnuueckue YCTPOMCTBA: phlyar, MOJIBH>KHBIN u
5.11 HEMOJBIKHBIA ~ OJIOKM, HAaKJIOHHAs IJIOCKOCTb, IPOCThIE
MEXaHU3MbI B ObITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/IeP:KAHUS
pa3zejia  3JieMEHTa
TEIUUIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKON TEOPHUH
6.1 cTpoeHus BemecTBa. Macca u pasmepbl MosieKyd. OnbIThI,
’ MOATBEP K IAOIINE OCHOBHBIE MIOJIO’KEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPUU
6.2 Mogenu TBEPIOro, JXKUAKOTO M Ta3000pa3HOr0 COCTOSIHUN
’ BemlecTBa. Kpucrammdeckue u amopHsle Tena
63 OObsicHEHHE CBOWCTB Ta3oB, XUAKOCTEH M TBEPIBIX TEN Ha
’ OCHOBE TI0JIOKEHUN MOJIEKYJIIPHOKUHETHUECKON TEOpUH
6.4 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TennoBoe pacmIMpeHne U cxKaThe
6 6.6 Temneparypa. CBs3p TeMIiepaTrypbl €O CKOPOCTBIO TEIJIOBOIO
' JIBUKEHHUSI YaCTHULL
6.7 Buytpennsas osHeprus. CnocoObl H3MEHEHHs BHYTpPEHHEH
’ SHEPIHUU: TeIIonepeaaya U CoBepIIeHHe padoThI
6.8 Bunelr  Temnonepenauu: — TEMJIONPOBOJHOCTb,  KOHBEKIIHS,
U3ITy4yeHue
6.9 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTD BELIECTBA
6.10 TermiooOMeH W TEIJIOBOE paBHOBECHE. YPAaBHEHHE TEIJIOBOIO
' baamca
611 [InaBneHne W OTBepACBaHHME KPHCTANIMYECKUX BEIIECTB.
' VY nenbHas TEII0Ta MIaBICHUS
6.12 [TapooOpa3zoBanue u konjeHcamus. Vcmapenue. Kunenwe.




VY nenbHas TEeIioTa napooOpa3oBaHMsL. 3aBUCUMOCTh
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBJICHUS

6.13
6.14

BiaxxHocTh BO31yXa

9Hepr1/151 TOILJINBA. YIICJ'IBHaH TEIIJIOTA CrOpaHusa

6.15

[Tpunmunsl paboTsl TemuoBbix asurareneit KIIJ teroBoro
asurarens. TemnoBple JBUTATENM W 3alUTa OKPYKArOLIEH
cpensl

6.16

6.17

6.18

6.19

3aKOH COXpaHEHHs M IPEBpAICHUS JHEPTUU B TEIUIOBBIX
nporeccax

[TpakTueckue paboThI:

OnbITh MO OOHAPYKEHHUIO JIEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS.

OnbITel IO BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOW COJIU
WJIU caxapa.

OnbITEl IO HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B,
JKUJIKOCTEN U TBEPABIX TEll.

OmnpeneneHre aBICHUS BO3IyXa B OaJUIOHE IINPHUIIA.

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

[IpoBepka ruIOTE3bl JMHEWHONM 3aBUCUMOCTH JIJTMHBI
CTONOWKA JKUIKOCTH B  TEPMOMETPHUYECKOH TpyOke OT
TEeMIIepaTypHhl.

Halnronenne wu3MeHEHHs BHYTPEHHEW HHEpPrUHM Teja B
pe3ynbTaTe TeTionepeaaun U padoThl BHEITHUX CHJL.

UccnenoBanue siBeHUs TEIUIOOOMEHA MPU CMEIIMBAaHUHU
XOJIOTHOW U ropsiueil BOJBI.

OrnpeneneHne KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOM
MIPH TETJI00OMEHE C HarpeThIM METAJUTMYECKUM ITUITHH]IPOM.

Ornpenenenne yaenbHOU TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca ucrnapeHusl.

OnpeneneHre OTHOCUTENbHON BIAXXHOCTH BO3/yXa.

Ornpenenenne yAelIbHON TEIIOTHI IUIaBICHUS JIb/IA.

dusnueckue SIBJICHUS B IPUPOJIC: TIOBEPXHOCTHOES HATSKCHUE U
KallWUISIPHBIC SIBJICHUS B MPHPOJIE, KPUCTALIBI B TPUPOJE,
usnyuenue CoJHIIA, 3aMep3aHre BOJOEMOB, MOPCKUE OpH3HI;
o0pa3oBaHue POCHI, TYMaHa, HHEsl, CHeTa.

TexHuueckue yCTpoOiicTBa: KalWUISIPBI, IIPUMEPBI
MCIIOJIb30BaHUsl KPUCTAIJIOB, KUIAKOCTHBI TEPMOMETp, AATUUK
TEMIEPATYpPbl,  TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TCHUXPOMETp, TMapoBas TypOWHa, JBUTATENb
BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA




7.1

Onexktpuszanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB

B3aumoneiictBue  3apsokeHHbIX — Ted.  3akoH  Kynona

7.2 (3aBUCUMOCTb CHJIBI B3aMMOJECMCTBHS 3apSKEHHBIX TEJ OT
BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIaMu)
Onektpuueckoe mnojie. Hanpspk€HHOCTD AIEKTPUYECKOTO TOJIS.

7.3 [IpuHIMIT ~ Cymepro3WIuMKu  JJEKTPUYECKUX  Tojied  (Ha
KaueCTBEHHOM YpPOBHE)

Hocurenu BIIEKTPUYECKUX 3apsiI0B. DJIeMeHTapHbIN
7.4 anektpuueckuid 3apsan. Crpoenue aroma. I[IpoBogHuUKH U
JUDJIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DJeKTpUYECKUn TOK. YcnoBus CYIIECTBOBAHHUS
' AIIEKTPUYECKOTO TOKa. MICTOYHMKHN MOCTOSIHHOTO TOKa

77 JleficTBUSI ANEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHYECKOE,
' MarHUTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSIX U razax

7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTPUYECKOe HalPsHKEHNE

79 ConpoTuBjieHHe TMPOBOJHUKA. YAENbHOE CONPOTUBJIICHHE
’ BEILlECTBA

7.10 3akon Oma aJig y4acTka 1enu

7.11 [TocnenoBarenpHOE U MapaieIbHOE COETMHEHUE TPOBOJHUKOB

712 PaGoTa m MOIIHOCTH 3JEKTPUUYECKOTO TOKA. 3akoH Jkoyms —

' Jlenmna

713 DNIeKTpUUECKHUE MU U MOTPEOUTENH DIIEKTPUUECKOU dHEPTUU

' B ObiTy. KOpOoTKO€ 3ambIKaHue

714 [locTostHHBIE ~ MarHuThHL.  B3aumoneicTBUE  TOCTOSHHBIX

' MarHuTOB

715 MarnuTHoe nosie. MarHuTHOE 1mojie 3eMJIN U €ro 3HaYeHUe s

’ JKU3HU Ha 3emiie

716 OnbiT Opcrena. MarHuTHOE TOJIE  DJIEKTPUYECKOTO  TOKA.

' [IpuMeHeHne PJIEKTPOMArHuTOB B TEXHUKE
[JelicTBe MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.

717 ONEeKTpoABUTaTeNlb  IMOCTOSIHHOTO  Toka.  Mcmonbs3oBaHue

' ANEKTPOJIBUraTeNeli B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIOPTE

718 Onbitel ®apazess. SIBneHue HIEKTPOMATHUTHON WHAYKIIMH.

' I[Mpasuio Jlenma
Onektporedeparop. CmocoObl TOMYyYEHHUS]  AIEKTPUIECKOM

7.19 SHEPTUH. DJEKTPOCTAHIIMM Ha BO30OHOBIIIEMBIX HCTOYHHKAX
SHEPTUU

790 [TpakTrueckue pabOTHI:

OMNBITH 0 HAOTIOJACHUIO AJICKTPU3AIMH TEJl WHIYKIUEH U TIPH




7.21

7.22

COIIPUKOCHOBEHUMU.
HccnenoBanue NeHCTBUSA IEKTPUYECKOTO MO HA IPOBOJHUKA
U IUDJIEKTPUKH.

CO6opka u npoBepka padOThl MEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

W3mepenue u peryaupoBaHue HapsKCHU.

HccenenoBanue 3aBUCHMMOCTH  CUJIBI  TOKA, MAYLIETO 4epes
pPE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOpAa U HAIPSOKCHUS Ha
pesucrope.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH 3JIEKTPHUYECKOIO
CONPOTHUBIICHUS MPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAJH
IIONEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIPsKEHUI pu
IIOCJIEIOBATEIIbHOM COCJUHEHUN ABYX pe3ucTopoB. [IpoBepka
IpaBuja JUisi CWIbl TOKa IIPU IApaJUICIbHOM COCAVMHEHUHU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero  d4epe3  pesucrop.  OmpeneseHUe  MOIIHOCTH
NIEKTPUYECKOTO  TOKA,  BBIACIAEMOM  HA  PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYILIErO 4epes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Onpenenenne KIIJT
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
MOCTOSIHHBIX ~ MarHUTOB.  M3ydeHWe  MarHUTHOTO  MOJIA
MOCTOSIHHBIX MAarHUTOB IpPHU UX OOBEAMHEHUU M Pa3/EICHHM.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbITBl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJEMCTBYS KaTyIIKH C TOKOM U MarHuTa OT CHJIbl TOKa U
HampaBJIeHUs TOKa B  KaTymke. M3ydenwe pelicTBus
MarHMTHOTO I0JI Ha IPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue n
uzyueHue paboTel snexrpoasuratens. Msmepenune KIIJ]
AIIEKTPOJIBUTaTENIbHON YCTaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
ABJICHUS]  JJIEKTPOMAarHUTHOM  HMHAYKIHMHM:  HCCIEAOBAHUE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJIEHUSI UHAYKLIIHOHHOTO TOKa

@usnyeckue sBIECHUSA B NPUPOLIE: IIEKTPUUECKUE SIBICHUS B
aTMocdepe, 3JIeKTPUUYECTBO KHUBBIX OpPraHW3MOB, MarHUTHOE
nosie 3emud, Apeid TMOT0COB, POIh MArHUTHOTO TIOJS JIst
KU3HM HA 3eMJie, OJISIPHOE CUSHHUE

TexHUuecKkne  yCTpPOWCTBA:  DIIEKTPOCKOIN,  aMIEpMeTp,
BOJIbTMETP, PEOCTaT, CYETYUK DIIEKTPUUYECKOW DHEpPTHH,
AIIEKTPOOCBETUTEIHHBIE puoopHI, HarpeBaTeIbHbIC
AIEKTPONIPUOOPHI (mpumepsr), AIEKTPUIECCKHE
NPEIOXPaHUTEIH, AIIEKTPOMArHuT, ANIEKTPOABUTATEIH
MOCTOSTHHOTO TOKa, TeHEPATOp MOCTOSTHHOTO TOKA




9 KIIACC

Kox Konx snementa [IpoBepsieMble 27IEMEHTBI COAEPIKAHMS
paszena
MEXAHWYECKUE SABJIEHUA
21 Mexannueckoe paBukeHue. MarepuanbHas Touka. Cucrema
' oTrcuéra
8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE
2.4 HepaBuomepHoe mpsimonuHeitHoe aBuxkeHue. CpemHss u
' MIHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU
8.5 VYckopenue. PaBHOyCKOpEHHOE MPSMOIMHENHOE IBUKEHUE
8.6 CBobonHoe nagenue. OneiThl ['anunes
PaBHomepHOe nBMKeHHME 1O OKpykHOCTH. Ilepuon u
8.7 gactora oOpamenus. JluHeliHass ®  yrioBas  CKOpPOCTH.
LleHTpocTpeMUTENBHOE YCKOPEHHE
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpernii 3akoH HproToHa
8.11 [IpuHIHMI cynepno3unum cui
8.12 Cuna ynpyroctu. 3akoH ['yka
8 2 13 Cuna TpeHus: cuiga TPEHUS CKOJBXEHMsS, CHUla TpPEHUs
’ MIOKOSI, IPYTHe BUJIbl TPEHUS
214 Cuna Ts>KECTH U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE
' CBOOOIHOTO TAZCHUS
215 JBumxenne miaHer Bokpyr Comnma. IlepBas kocMumdeckas
’ ckopocTb. HeBecoMocTh 1 neperpysku
8.16 PaBHOBecue maTepranbHON TOYKH. AOCOTIOTHO TBEPIOE TEIO
217 PaBHOBecue TBEpAOro Tena € 3aKPEIUIEHHOM  OCBIO
' BpauieHuss. MomeHT cwibl. LleHTp Tsxkectn
8.18 Nmnynsc Tena. U3menenue uMmiynsca. IMiynsce cumsl
8.19 3aKOH COXpaHEHHs UMITYJIbCa
8.20 PeakTuBHOE qBUXKEHUE
8.21 Mexanunueckasi paboTa U MOIIIHOCTb
8.7 Paborta cun TspKecTH, ynpyroctd, TpeHus. CBsi3b PHEPTUU U
' paboThI
293 [ToTrenuumaneHas SHEprus Teja, MOAHATOrO HaJ MOBEPXHOCTHIO
' 3emnu
8.24 [TorenimanbHast SHEPTUs CHKATON MPYKUHBI




8.25

Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU

8.26

8.27

3aKoH COXpPaHCHUA MEXaHUYeCKOM SHEpIrun

[IpakTuueckue padbOTHI:

Ompenenenne cpenHe CKOPOCTH CKOJNBXEHUS Opycka WiH
JBIJKCHUSl LIapHKa IO HAKJIOHHOHM mmiockoctd. OmnpeneneHue
YCKOpEHHsS Tejla NpU pPaBHOYCKOPEHHOM JBIKCHHH IIO
HAKJIOHHOW TIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  IMYTH  OT  BPEMEHU  IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka TUIOTE3BI: €CIM NPU PABHOYCKOPEHHOM JABHKECHHH
0e3 HayaJIbHOW CKOPOCTH IyTH OTHOCSTCA KaK psJ HEUETHBIX
9HuCell, TO  COOTBETCTBYIOIIME  IPOMEKYTKH  BpPEMEHH
OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHUS OT CHJIBI
HOopMalibHOTO fAaBieHus. Omnpenenenue ko3¢ (uIeHTa TpeHUus
CKOJIB)KECHHUSI. Onpenenenue KECTKOCTH MPY>KHAHBIL.
Onpenenenne paboOThl CWIbI TPEHUS TMPU PaBHOMEPHOM
IBIDKEHUM  Tela MO  TOPU3OHTAIBHOW  TIOBEPXHOCTH.
Omnpenenenue pabOTHl CUIIBI YIPYTOCTU MPU MOABEME Tpy3a C
UCIIOJIF30BaHUEM HETIOIBM)KHOTO M TIOJBHYKHOTO OJIOKOB

8.28

8.29

duznuecke SIBICHUS B nopupoac: IMPUIMBbBI W OTJIHMBBI,
JABHKXCHUC TITIAHET ConHeunoi CUCTCMBbI, pCAKTUBHOC ABHUKCHUC
JKHUBBIX OpPTaHU3MOB

Texnuyeckue YCTPOﬁCTBaI CIILAOMECTP, HATYHUKU IIOJIOKCHUA,
PacCTOAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe  nBukeHue. OCHOBHBIE  XapaKTEPUCTUKHU

o1 KOJICOAHMIA: TIEPHOJI, YaCTOTa, aMILIUTY/Ia
9.2 MareMatnueckuii ¥ TPYXKUHHBIM MasTHUKHU. [IpeBpaienue
' SHEPIruu Mpu KoIeOaTeIbHOM JBIKEHUH
9.3 3aryxatomue kojiebanus. Bernykaennbie konebanus. Pezonanc
Mexannueckue BonHbL. CBONCTBA MEXAHMYECKHMX  BOJIH.
9.4 [IpononpHbIE U NONIEpEYHBIE BOJIHBI. J[11HA BOJHBI U CKOPOCTh
' e€ pacrpocTpaHeHHs. MexaHM4ecKue BOJHBI B TBEPJOM TeJe,
CEHCMUYECKHE BOJIHBI
9.5 3Byk. I'pomMKoCTh 1 BbICcOTa 3ByKa. OTpakeHUe 3ByKa
9.6 Nnudpa3Byk u yabTpa3Byk
[IpakTuyeckue paboOTHI:
Omnpenenenne 4acTOTHI ¥ MEpHoa KolIeOaHU MaTeMaTHYECKOTO
9.7 MasTHHKA.

OmpeneneHne 4YacTOThl W TEpHOJA KOJICOAHWH TPYKHHHOTO
MasiTHUKa




Hccnenosanue 3aBUCHUMOCTH nepuoaa KosieOaHuin
MOJIBEILIEHHOT0 K HUTH Tpy3a OT JUIMHbI HUTH. MccrenoBanue
3aBUCHUMOCTH Tepuoja Koyie0aHUil MPYKUHHOTO MasTHUKA OT
Maccel rpy3a. [IpoBepka He3aBUCHMMOCTH Mepuojaa KoseOaHui
rpy3a, MOJBELIEHHOT0 K HHUTH, OT MAacChl Tpy3a U >KECTKOCTHU
npyXuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHHUs

duszndyeckue ABJICHUSI B opupoac: BOCIPUATHE 3BYKOB

9.8 KHUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMMUYECKHE BOJIHBI, I[yHaMH,
9X0
9.9 TexHuuecKue yCTpOMCTBA: IX0JIOT, UCIIOJIB30BAHUE YIbTPA3BYKa
' B OBITY M TEXHHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DJEeKTpOMarHUTHOE  MoJie.  DJEKTPOMAarHUTHbIE  BOJIHBI.
) CBoiicTBa 3J1EKTPOMArHUTHBIX BOJH
10.2 [kana 31€KTPOMarHUTHBIX BOJH
103 OnexkTpoMarHuTHas npupoja ceeta. CKopocTb cBera. BoaHOBbIE
' CBOICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO
MOOMIJIBHOTO Tesie(hoHa
10.5 ®dusnyueckue SBICHUS B TPHUPOJE: OMOJIOTHYECKOE JEeUCTBUE
' BUJIIMOT O, YIIBTPa(rOIETOBOTO U PEHTI€HOBCKOTO M3ITydeHUI
10.6 TexHuueckue ycTpoWcTBa: MCIIOJIB30BAaHME AJIEKTPOMArHUTHBIX
) BOJIH /111 COTOBOM CBA3M
CBETOBBIE ABJIEHU A

11

11.1
11.2

queBa;I MoJelb cBeTa. MICTOUHMKH cBeTa

IIpsimonuHeEitHOE pacpoCcTpaHEHHUE CBETa

11.3

11.4

OTtpaxxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHHS CBETa

HpeHOMHCHI/IC cBeTa. 3aKoH MMpEJIOMJICHUSA CBCTA. ITonHoe
BHYTPCHHEC OTPAKCHUC CBCTA

11.5
11.6

JIunza. Xop tyyen B TMH3E

OnTuueckas cucteMa (bOToarmapaTa, MHKPOCKOIIa U TCIICCKOIIa

11.7

I'maz  kak  omnTuyeckas  cucrema.  bimsopykocts U
JAIbHO30PKOCTh

11.8

11.9

Paznoxxenne Oemoro cBera B crmekTp. OnbiTel HproToHA.
Ciio)keHne CneKTpalibHBIX LBETOB. [{ucnepcus ceera

[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCHMOCTH YIJIa OTPA)KEHHUSI CBETOBOIO
Jy4a OT yIJia MaJeHHUsL.
N3yueHnne xapakTepUCTHK H300pakeHUs IpeaMeTra B
IJIOCKOM 3€pKalle.




11.10

11.11

HccnenoBanmne 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO
Jy4a OT yIJia MajieHus] Ha FPaHULIe «BO3JIYX — CTEKIIO.
[Tonyyenne wu300pakeHH C TOMOINBI coOuparomen
JIUH3BI.
Omnpenenenue GOKYCHOTO pacCTOSIHUSI U ONITUYECKOW CHIIBI
coOuparoIei JTMH3HI.
OMnBITH IO PA3TIOKEHHUIO OEIOT0 CBETa B CHEKTP.
OneITEl TIO BOCHPHUATHIO I[BETA MPEIAMETOB TMPH HX
HaOJII0ICHUU Yepe3 I[BETOBBIC (PUIBTPHI
Ouznyeckue sBieHUa B npupone: 3armenus ConnHia u JIyHsl,
LBeTa TeJ, ONTHYECKHE sBIeHUs B atmocdepe (1Ber HeOa,
pedpakius, pagyra, MUPax)
TexHuueckue yCTpoOICTBa: O4YKH, MepHckom, ¢oToanmnapar,
ONTUYECKUE CBETOBOBI

12

KBAHTOBLBIE ABJIEHUA

12.1

12.2

OmnwiTel Pesepdopna u mimaHetapHas Mojaenb aTtoma. Mojenb
aroma bopa

Hcnyckanne w© moryiomieHue cBeTa aroMoM. KBaHTHL
JluneiuaThie CHEKTPHI

12.3

12.4

PanuoakTtuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs

Crpoenue atomHoro siapa. HykinoHHast MoJiesb aTOMHOTO sipa.
H30TONnEI

12.5

PannoaktuBHele npeBpanienus. Ilepuon noypacnana aToMHBIX
Aa1ep

12.6

12.7

SAnepHble peaknuu. 3aKOHBl COXPAHEHHUS 3apsSAOBOTO U
MacCOBOI0 YHCEI

3Hepr1/151 CBA3U aTOMHBIX ACP. CBs3b Macchl U OHEPTUun

12.8

12.9

12.10

12.11

Peaxiuu cunrtesa u genenus siaep. Mcrounuku saeprun ConHia
" 3BE3]

SnepHas sHepreTuka. J[elicTBUE paguOAaKTUBHBIX U3JIyUCHUN Ha
JKUBBIE OPTraHU3MBbI

[IpakTuyeckue paboOTHI:

HabmtoeHune CriIonHbIX U TMHEWYAThIX CIIEKTPOB U3ITyUYESHHUS.
HccnenoBanue TpPEeKOB: HW3MEPEHHE HHEPIUM  YACTHUIIBIIO
TOPMO3HOMY ITyTH (110 (hoTOoTrpadusiM).

W3mepenune paanoakTHBHOTO (poHA

@dusznueckue  SABJICHUA B IPUPOJE: €CTEeCTBEHHBIH
palMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJnOAKTHBHOE
U3Ty4YCHUE TPUPOAHBIX MHUHEPAJIOB, JEHCTBHE PAaJUOAKTUBHBIX
U3ITyYeHUN Ha OpTaHU3M YeJIOBeKa

12.12

TexHuueckrue yCTpOWCTBA: CHEKTPOCKOI, HWHIUBUIYATbHBIN




A03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKU B Hay4dHOH KapTHHE MHUpPaA; cHOPMUPOBAHHOCTH
0a30BbIX MPEACTaBICHUI O 3aKOHOMEPHOW CBSI3M M I03HABAEMOCTH
SABIIGHUW  TPUPOIBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasyromnie ponu (QU3MKA B Pa3BUTHH ECTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTMH, 00 3BOMIOLMU (PU3MYECKUX 3HAHUM U MX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAJAEC POCCUHCKHUX U
3apyOeKHBIX YICHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHCHHE MPOILIECCOB
OKpY’KaroIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHus O BHJAX MaTepuu (BELIECTBO M IOJIE), O JBWKEHMH KakK CIocoOe
CYILIECTBOBaHHUsI MaTepuu, 00 aTOMHO-MOJEKYJISIPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYITHOCTH SIBJICHUU MPHUPOIBI (MEXaHHYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE Pa3JinyaTh SIBICHUS
[0 ONHMCAHUID HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3NYECKOe SBJICHUE; YMEHHUE pPaclO3HaBaTh
NPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SBICHMH B OKpYKaIOLIEM MHpe,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brmanenne ocHOBaMM NOHATMHHOIO anmnapara M CHMBOJMYECKOIO S3bIKA
GU3MKM M HUCHOJB30BaHME HUX JJIs pelIeHHs Y4eOHBIX 3a/Jay; yMEHHE
XapaKTepu30BaTh CBOMCTBAa TeJ, (HU3UYECKUE SBICHHUS M IPOLECCHI,
UCTONB3Ys QyHIaMEHTAJIbHBIE U SMIUPUYECKUE 3aKOHbI

YMeHrne OmuChIBaTh HM3yYEHHBIE CBOMCTBA TeN M (PU3UYECKHE SIBJICHUS,
WCTIONB3Ys PU3UIECKUE BETUIHHBI

Brnagenue ocHoBaMH METOAOB HAy4YHOTO MO3HAHHS C YYETOM COOIIOICHUS
MpaBmII OE30MaCHOTO TpyAa: HabMoIeHNe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSTEIBHO COOHMpATh SKCIICPUMEHTAILHYIO YCTAaHOBKY U3
JTAHHOTO Habopa 00OpyAOBaHUS MO WHCTPYKIIUH, ONMKCHIBATH XOJ| OMBITA U
3aMUChIBaTh €0 Pe3yJbTaThl, (HOPMYINPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX I/I3MepeHHﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHHPOBAaTh  HM3MEPEHHs,  CaMOCTOSTENbHO  COOUpAaTh
OKCIIEPUMEHTATbHYI0 YCTAaHOBKY IO HWHCTPYKIIUH, BBIYUCIATH 3HAUCHUE
BEJIMYMHBI M aHAJTU3UPOBAThH MOJYUYEHHBIE PE3YNbTAThl C YUETOM 3aJaHHON
IIOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUN;

NPOBE/ICHUE HECIIOKHBIX IKCIEPUMEHTATBHBIX WCCIICIOBAHHIA;
CaMOCTOSITENIbHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY M MPOBOIUTH
UCCIIC/IOBAaHHE 110 WHCTPYKIWH, TPEACTABIATH MONyYCHHBIC 3aBUCHMOCTH




¢u3nUeckux BEIMYMH B BHUAEC TaOMUI U TpauKOB, YUUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIeOBAHMS

[ToHnMaHue XapaKTEpHBIX CBOWCTB (PU3MYECKUX MOAENeH (MaTephaibHas
TOYKa, a0COIIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Ta30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHSATH UX JJI51 00bsACHEHNUS (PU3NYECKUX TPOLIECCOB

VYMeHune 00BACHATh (PU3NUECKHUE TPOLECCHl U CBOICTBA Tell, B TOM YHCIE U
B KOHTEKCTE CHTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBJIATD MMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
O0OBSICHEHHE C OMOpOW Ha M3yYCHHBIE CBOWMCTBA (PM3UYECKUX SIBJICHUH,
¢du3nUecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMmenue pemiats pacuéTHble 3aqaun (Ha 6a3e 2 — 3 ypaBHEHUI), UCTIONB3YS
3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (DM3UYECKHE BEIMYMHBI, B YACTHOCTH,
3aMUChIBaTh KPAaTKOE YCIIOBUE 3a/layM, BBIBIISITH HEAOCTAIOUIUE JaHHBIE,
BBIOMpATh 3aKOHBI W (QOPMYNBI, HEoOXoAuWMbIe sl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHbIC, IPOBOAUTH pacué€Thl U OLEHUBATh
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAYCHUS (DU3MUECKON BEIUYUHBI, YMEHUE
OMpeAeNATh Pa3MEpPHOCTh (U3MUYECKON BEIMYUHBI, MOIYYEHHOW MpHU
pEIIeHUH 3aa4n

YMeHne XxapakTepu30BaTh PHUHIMIIBI I€UCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHcJie OBITOBBIX HPUOOPOB, U TMPOMBIIUIEHHBIX TEXHOJOTHYECKUX
IPOIIECCOB M0 UX OMHMCAHUIO, UCIOJb3Ys 3HAHUS O CBOWCTBAX (PU3NYECKUX
SBJICHUN U HEOOXOMMble (PU3NUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoib3oBaTh 3HAHUS O (U3NYECKUX SIBJICHUSX B IOBCEIHEBHOU
JKU3HU i oOecriedeHus O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
npubopaMyd M TEXHUUYECKHMHU YCTPONMCTBAMH, COXpPAaHEHUS 3J0pPOBbs U
COOJIIOJIEHHs] HOPM HKOJIOTMYECKOT0 MOBEJCHUS B OKpYKaoLIeH cpee;
NOHUMaHHe HEOOXOAUMOCTH TPUMEHEHUS JOCTHXKEHUH (UMK U
TEXHOJIOTHH JUIsl pallMOHAJIBHOTO MTPUPOJOIIOIB30BAHUS

11

OnelT  moucka, MpeoOpa3oBaHUS W TpeACTaBieHUs  UHGOPMaLUU
¢u3nueckoro - cojepKaHus €  MCIOJb30BaHHEM  HH(POPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTWH; YMEHHE OLIEHUBAaTh JOCTOBEPHOCTh
NOJy4eHHOM MH(OpMalmuMu Ha OCHOBE HMMEIOLMXCA 3HAaHUM |
JIOTIOJTHUTEIbHBIX MCTOYHUKOB; YMEHHE HCIIOJIb30BAaTh IPH BBINOJIHEHUU
yuyeOHbIX 3aJaHMil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (pU3HYECKOro
coJlep’KaHusl, CIIpaBOYHble MaTepuaibl, pecypchl ceT HTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHus MH(POpPMALMHM U3 OJIHOM 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE MHUCHbMEHHBIE U
YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OPMAILIMU U3 HECKOJIBKUX HCTOYHHUKOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

11 Mexanudeckoe aBrkenue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENLHOCTD
' JIBUKEHUS

PaBHOMepHOe u HepaBHOMepHOe aABMkeHue. Cpenusisi ckopoctb. Dopmyna ans
1.2 BblumMcneHus cpeaHeit ckopoctu: v = S/t

PaBHOMepHOG HpHMOHHHeﬁHOC JABHMOXKXCHUC. 3aBUCUMOCTh KOOPpAHUHATLI TCJIa OT BpEMCHU
B ClIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXKXCHUA:

L3 x(f)=x,+vt

I'paduku 3aBucMMOCTM OT BpEMEHU sl MPOEKIUH CKOPOCTH, IPOEKIUU
IIEpEMEIECHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM MPSIMOJIMHENHOM JABUKECHUU

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

-Sx':f:l = 'lf,;: *f—-ﬂ'x *

(] B

DopMyIbl Ui MPOEKIUH EPEMELLEHUs, IPOCKIUHA CKOPOCTH U MPOCKLUN 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(I)I/IKI/I 3aBUCUMOCTHU OT BPEMCHH JIs1I NNPOCKIOWHN YCKOPCHUA, IMPOCKIUN CKOPOCTH,
MpoCKIrU ICPEMCHICHUA, KOOPAWHATHI IIPpU PABHOYCKOPCHHOM HpﬂMOJ’IHHCﬁHOM
JBHXXCHHUHN

CBobonHoe mnanenue. Dopmynbl, OMNKCHIBAIOIIME CBOOOJHOE NAJAEHHE Teia IO
|5 | BepTHKamM (IBUKeHUE Teja BHU3 WJIM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BPEMEHHM JJISl POCKIIMU YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpPJAUWHATHI ITPpU CBO6OI{HOM MMaACHUU TCJIa 110 BEPpTUKAIIN

CxopocTh paBHOMEPHOTO JIBIKEHHSI TeJla 10 OKpy)HOCTH. HampaBienue ckopocTH.
1.6  @®opmyna s BBIYUCIEHUS CKOPOCTH 4YE€pe3 paauyC OKPYKHOCTH U TEPUOJ
oOparreHus:




LenTpocTpemurenbHoe yckopenue. HarpaBieHne HeHTpOCTPEMUTENBHOTO YCKOPEHUS.
®opmyrna sl BHIYUCICHUS YCKOPEHUS:

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

Macca. ITnotHocTs BemecTBa. @opmyiia JIJisl BBIYUCICHUS TTIOTHOCTH:

_m

1.7 V
1.8 = Cwuna — BekTopHas ¢pusznueckas BennunHa. CI0XKEHUE CHIT
1.9 = SBnenue unepuuu. [lepsoiit 3akoH HproToHa
Bropoii 3akon HeroToHa:
110 F=m-a
CoHarnpaBlIeHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, ICUCTBYIOIIEH Ha TEJO
Bzaumopeincteue ten. Tperuit 3akoH HeroToHa:
1.11 F. 21 _P-l—}E
Tpenue MOKosi U TpPEHHE CKOJbKeHUs. DopMyna JUisi BBIYUCICHUS MOJYJSI CHIIBI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 p=H
Hedopmarus tena. Yopyrue u Heynpyrue aegopManun. 3aK0H yopyrou aedopmariu
(3akoH ['yka):
1.13 F=k-Al
1.14  BcemupHOe TAroreHue. 3aKOH BCEMUPHOT'O TSATOTEHUS:




1.15

1.16

1.18

1.19

F-G. my -in:
'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO MaieHusl.
dopmyiia 715 BBIYUCIECHUS CHIIBI TSKECTH BOIM3H oBepxHocTH 3emiu: F = mg.
JBuxenue mnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs n

Heperpy3Ku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BelIMYMHa.
p=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMIynbse cuiibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIsl 3AMKHYTOM CUCTEMBI TEN:
D=0, i, U, =const
PeakTuBHOE ABUXKEHUE

Mexannueckas pabota. @opmyna st BEIYUCICHHS paOOThI CHITHL:

A=Fsoosc

Mexanuueckass MOIITHOCTb:

=24
I

Kunernueckas u noreHmagbHas sHeprus. ®@opmyia Juist BHIYUCIEHUS KHHETUYECKON
SHEPruu:

2
E M
2
Teopema o knHeTHUECKOU dHEeprun. Popmyra i BBIYUCICHUS TOTCHIIMAIBHON
SHEPIUHM Tella, IOJIHATOrO
HaJ 3eMIIEN:

E,= mgh

MexaHnueckas DQHEprus:
E=E;+E 2
3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPAHEHUS

MEXaHWYECKON YHEPIUU B OTCYTCTBHE CHJI TpeHUs: £ = const.
IIpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peryar. MomenT cuitel: M - Fl.
VYcioBue paBHOBECHS phluara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O710KK. KITJI mpocThIx MeXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
dopMyia i1 BBIYMCIICHMS NAaBJICHUs TBEPIOIO Tea:
F
pP= ch
JaBnenue ra3a. ATMocgepHoe AaBlICHHE.
FI/IIlpOCTaTI/I‘-IeCKoe JaBJICHUC BHYTPU KUAKOCTHU.
d)opMyJIa AJI1 BBIYHUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. @opmyia Uil ONpEAeSICHNs BBITAJKUBAIOLIEH CUIIbL, AEUCTBYIOIIECH
HAa TeJo, MOTPYKEHHOE B KHUAKOCTh WU Ta3:

Fap =PEV

Ycnopue nmiapaHus Tena. IlmaBanue CYZAOB H BO3AYXOILJIAaBAHUEC

1.24

1.25

Mexannueckue koyieOaHusa. AMIUIMTY/AQ, MEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIASl YACTOTY U MEPUOJ KOJIeOaHUH:

voL
T

Marematuueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKUA. [IpeBpamieHue sHeEprum  Ipu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

3aryxaromue Konebanus. BeinyxxaeHnsie konedanus. Pezonanc

1.27

1.28

Mexanuueckue BOJHBL [Ipo1osibHbIC U TIONIEPEYHbIC BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacrpocTpaHeHUs BOJHBI:

h=v-T

3Byk. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IpaHULE JBYX
cpea. MHdpa3Byk U ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpeHeil TIIOTHOCTH BEIIECTBA; apXUMEIOBOM CHITBI; )KECTKOCTH TIPYKUHBL;
K03 pHLIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEH
CKOpOCTH JBIJKEHHS OpycKa IO HAaKJIOHHOM IIJIOCKOCTH; YCKOpeHHMs Opycka mpu
JIBIDKEHUM 110 HAKJIOHHOW  IUIOCKOCTH; 4YacTOTBl M  Iepuoja  KojeOaHuii
MaTeMaTHYECKOro0 MasiTHUKA; YaCTOTHI U MEpHoIa KojleOaHuil Mpy>KUHHOTO MasTHUKA;




MOMEHTa CHJIbI, ACHCTBYIONIETO Ha pbIYar; paOdOThl CHIIBI YIPYTOCTH TMPHU MOABEME
rpy3a ¢ HOMOIIIO HETOABMKHOTO OJI0KA; pabOThI CHIIBI YIIPYTOCTH NIPU NOIbEME TPY3a
C MIOMONIBIO TTOJABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIIOBOM CHIIBI OT 00bhEMa MOTPY)KEHHOW YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIICH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBXKCHHA OT CHJIbI HOPMAJIBHOTO AABJICHUSA U OT pOJa IMOBCPXHOCTHU,
CWJIBl YIPYrOCTH, BO3HUKAIONIICH B MPYKWUHE, OT CTEHCHHW Ae()OopMaluyd MPYXKUHBL,
YCKOpEHUsl OpyCKa OT yria HAaKJIOHA HANPaBIIONIEH; Mmeproja (4acTOThl) KOJeOaHMiA
HUTAHOI'O MasiTHUKA OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MNPY>XUHHOI'O MasATHUKa OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TMEpHOIA
KOJICOAHUH HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka ycCiOBUSI paBHOBECHS
pblyara

Qusuueckue A61eHUs 6 npupooe. MPUMEPHl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW U HEKUBOW NPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIIUBBI U
OTIUBBI, JBWXKEHUE IUIaHET COJIHEYHON CUCTEMBI, PEAKTHBHOE JIBUKCHHME >KUBBIX

1.30 OpPraHU3MOB, PblUaru B Telle 4YeJIOBEKa, BIMSHUE aTMOC(PEpPHOrO JaBJICHUS HA JKUBOU
OpraHu3M, IIJJaBaHHWE pbIO, BOCIPHUITHE 3BYKOB JKUBOTHBIMM, 3EMIICTPSCEHHE,
ceificMu4eckue BOJHBI, IIyHAMH, 3XO
Texnuueckue ycmpoiicmea: CIAJOMETpP, JaTYUKH IIOJIOKEHHS, pAcCTOSHUSA U
YCKOPEHHUs, AMHAMOMETD, MOJIIIUITHUKY, PAKEThl, pbluar, MOJBUKHbIN M HENOIBUKHBIH

1.31  O10KH, HAaKJIOHHAs! IUIOCKOCTh, MPOCThIE MEXAHU3MBbI B OBITY, COOOIIAIOIINECS COCYbI,
YCTPOMCTBO BOZOIPOBOJIA, THIPABIMYECKUH ITpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
HOPILIHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOpUN CTPOCHMS BEILIECTBA.

2.1 Mopnenn  TBEpAOro,  KHJAKONO W Ta3000pa3HOTO  COCTOSIHMM  BEIIECTBA.
Kpucrannuueckue u amopHble Tena

27 JBrmxkenue dactul BemecTBa. CBsI3b CKOPOCTU JIBMKEHUS YaCTHIl C TEMIEPATypOM.

' bpoyHoBckoe nasmxenue, iuddysus

2.3 = CmauuBaHUE U KaNWLISPHBIE SIBICHUS

2.4  TennoBoe pacuIMpEeHUE U CKATHE

2.5 TernmoBoe paBHOBECHE

26 Buytpennsist sneprus. Pabota u teruionepeaya kak crocoObl HN3MEHEHHUs BHYTPEHHEH

' SHEPTUH

2.7 Bwuasl Temonepeadn: TEIONPOBOAHOCT, KOHBEKIIMS, U3JIyUEHUE
HarpeBanue u oxnaxjaenue ten. KonnyecTBo TEIUIOTHL. Y AenbHas TEMIOEMKOCTD:

> o=am(ty-1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOrO OajaHca:

2.9 Ql +Q;3 1 =0

2.10  Hcnapenue u KoHaeHcauus. MI3MeHEeHNEe BHYTpPEHHEH 3HEPTUU B IPOLECCE UCHIAPEHUS




U KoHAeHcaruu. Kunenne »uakoctu. Y aenpHas Teriora napoodpasoBanus: L = O/m

2.11  BrnaxHocTbh Bo3ayXa
[InaBnenue m xpuctammszanus. M3smMeHeHre BHYTPEHHEH SHEPrUM MpH IUIABICHUH U
KpUCTAJIIM3aluu. Y IebHAs TEIUI0Ta TUIaBICHUS:
2.12 0]
- m
)13 BHyTpeHHss dHeprus cropaHus TOIUIMBA. Y IejbHasl TEIUIOTA CTOPAHUS TOILIUBA: ¢ =
) O/m
2.14  Ilpunnumnel paboTs! TermaoBsix Asuratenei. KITJI rermoBoro auraresns
IIpaxmuueckue pabomul
W3mepenue yaenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJWYECTBA
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
5 15| XOTOPYiO omymleH HarpeThli IWIMHAP; KOJIMYECTBA TEIUIOTHI, OTJAHHOI'O HArpeThIM
' LWIMHIPOM, TI0CJIE€ OIyCKaHMs €ro B BOAY KOMHATHOW TEMIEPaTypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3/yXa; YACIBbHOM TEILIOTHI IUIaBIEHUS JbJa. MccnenoBanne n3MeHeHus
TEMIepaTypbl BOJAbl IpPHU Pa3IUYHBIX YCIOBMSX; SIBIEHMS TEIUIOOOMEHA IIpH
CMEIINBAHUU XOJIOJIHOM U ropsiuel BOBIL; IIpoLecca UCIIapEHUs
Qusuueckue a61eHUs 8 npupode. TOBEPXHOCTHOE HATSDKEHNUE U KaIMJUIPHbIE SBJICHUS
2.16 B mpupone, Kpucramibl B Inpupone, uzinydeHue ConHIa, 3aMep3aHue BOJOEMOB,
MoOpckue Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHEs!, CHera
Texnuyeckue ycmpoticmea: KanWUISpbl, NPUMEPbl HCIOJIb30BAaHUS KPHUCTAUIOB,
2.17  KUAKOCTHBII TEPMOMETp, AATUUK TEMIEpPATyphl, TEPMOC, CUCTEMA OTOILJICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, JBUTAaTEIb BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 = Dnektpuzauus ten. /IBa BUAA IEKTPUUYECKUX 3apsI0B
3.2 = BsaumopelicTBue 3apsikeHHBIX Tel. 3akoH KyrnoHa
3.3 ' 3akoH cOoXpaHEHUs DJIEKTPUUECKOro 3apsaaa
34 Onektpuueckoe  mnoine.  Hanpsok€HHocTh  anekTpudeckoro  nosid.  [IpuHimun
' CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
15 Hocurenn  snextpuueckux  3apsanoB. JleHcTBHE  JNEKTpPUUYECKOTrO  MMOJIA  Ha
' ANIeKTpUYecKue 3apsbl. [[pOBOJHUKY U TUANEKTPUKH
[TocTossHHBIN ANEKTpUYECKUM TOK. JleHcTBHS 3iekTpuueckoro Toka. Cuia TokKa.
3.6 = Hampsxenue.
I=q/t, U=A4/4
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y AeNbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma ans ydactka snextpuyeckoit nenu: [ = U/R
[TocnenoBarenbHOE COEAUHEHUE IPOBOIHUKOB:
3.9

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




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIPOTUBJICHUA:

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

F

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGorta u MonTHOCTH 3JeKTpruueckoro Toka. 4 = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 Rt
312 OnbiT Dpcrena. MarHuTHOE 1MoJie MPSIMOTO MPOBOJHHMKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MarauTHoe 1nose MOCTOSSHHOTO MaruuTa. BzanmoelcTBre noCTOSTHHBIX MarHUTOB
3.14 | JleiicTBMEe MarHUTHOI'O IOJISl HA IPOBOJIHUK C TOKOM
3.15  Omnsitsl @apanes. SABieHue neKTpoMariuTHOW nHAyKuuu. [pasuiio Jlenna
Ilpaxmuueckue pabomul
N3mepenne 3aeKTpUYecKoro COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTU 3IEKTPUYECKOTO
TOKa; pabOTHI NIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMIIO4Ka), OT HAPsDKEHUS Ha KOHLAX IMPOBOJAHMKA; 3aBUCUMOCTU COIIPOTUBIICHUS OT
' JUIMHBl ~ NIPOBOJHMKA, IUIOMIAJM €ro IIONEPEeYHOTr0 CEYEHMs U YAEIbHOTO
COIPOTUBIICHUS.
[IpoBepka mpaBuna [UIsl SJIEKTPUUYECKOTO HAMpPSDKEHUS NPU  MOCIEI0BaTEIbHOM
COCIMHEHUN TMPOBOJHUKOB; TMpaBujia Uil CHJIbl D3JEKTPUYECKOrOo TOKAa MpU
napauieTbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUYKA)
Qusuueckue A6leHuUs 6 npupode: BJIEKTPUUYECKUE SBJIEHHUS B aTMmocdepe,
3.17 | BNEeKTpUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE MOJie 3eMiIH, Apeid MOII0COB, POJb
MarHUTHOTO TOJIS 7151 )KU3HU Ha 3emJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUUK
318 AIIEKTPUYECKOW  SHEPruu, dBJIEKTPOOCBETHTENbHBIE MPHOOpPHI, HarpeBaTeIbHbIC
' AIEKTPOTPUOOpPHl  (TIPUMEPBI), DIEKTPUUECKHE TPEIOXPAHUTENH, dIEKTPOMATHUT,
AJIEKTPOABUTATENb TOCTOSHHOTO TOKA, TEHEPATOp MOCTOSHHOTO TOKA
3.19  DnexrpomaruuTHbie BOJHBL [llKkana 3meKTpoMarHUTHRIX BOJTH
3.20  JlyueBas Mozenb cBeTa. [IpsmMonuHeliHOE pacIpOCTpaHEHUE CBETA
3.21  3axoHn oTpaxxeHus cera. [Inockoe 3epkano
3.22  IIpenomieHue cBeTa. 3aKOH NPETOMIICHHS CBETA
3.23 | ducnepcus cBeTa
304 JIunza. Xop nyueit B inH3e. POKYCHOE paccTOsIHUE JIMH3BL. OnTHYECKas CUJIAa JIMH3BIL:
' D=1/F
3.25 TI'ma3 kak onTudeckas cucreMa. OnTuyecKue mpuoophl
396 Ilpakxmuueckue pabomul

W3mepenne onTu4eckoi CHIIbl coOuparomeil JHMH3bI; (OKYCHOTO PpacCTOSHHA




coOuparomield JUH3BI (10 CBOMCTBY pPaBEHCTBA Pa3MEpPOB MpEaMETa U H300paKeHUs,
KOTI'Jla IpeIMeT pacioJio’KeH B ABOMHOM (oKyce), MoKa3aTes IpeJIoMIeHHs CTEeKIIa.
HccnenoBanue cBoiicTBa M300pakeHHUs, MOITYYEHHOTO C IMOMOIIBI0 COOMparoleit
JIMH3bI, U3MEHEHHSI (POKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCHUMOCTH YTIJia
MPEIOMJICHUS] CBETOBOTI'O JIy4a OT YIJla aJIeHUs Ha TPaHUIIe «BO3AYX — CTEKIION

Dusuneckue sA6/1eHUs 8 npupode.‘ 3aTMCHUA COJIHI.[a u .HyHBI, OBETa TCJI, OIITHUYCCKUC

3.27
sBJICHHS B aTMocdepe (BeT HeOa, pedpakiys, paayra, MUPax)
3.28 | Texnuueckue ycmpouicmea: 09KH, MEPUCKOT, (hOTOANIApaT, ONTUISCKUE CBETOBOIBI
4 KBAHTOBGIE SIBJIEHUA
4.1  PaamoakTuBHOCTH. Anb(a-, OeTa-, ramMmma-u3nydenus. Peakuuu anbda-u Oera-pacmnaga
4.2 OmnbiTel Pezepdopna mo paccesuuto anbda-vactuil. [LnanerapHas Mozienb aToma
4.3 Cocras aromMHOro sigpa. M3oTormnbl
4.4  Ilepuon monypacnazia aTOMHBIX sIep
4.5 | SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3aPsI0OBOTO U MaCCOBOTO YUCEI
Quszuueckue s61eHUsE 8 Npupooe: SCTECTBCHHBIH PalMOAKTUBHBIA (OH, KOCMUYECKUE
4.6  ny4d, paJHOAaKTUBHOE M3IyYCHHUE MPUPOHBIX MUHEPAIOB, JCHCTBUE PAJHOAKTHBHBIX
W3JIy4YEHHUI HAa OPraHu3M Ye€JI0BEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIA JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAsA DHEPICTHKA




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 9-i kace: 0a30BbIN YPOBEHb: yueOHUK, 9 knacc/ [lepoimkun U. M.,
I'yrauk E. M., UBanoB A. U., Iletpora M. A., AkiinoHEpHOE OOIIIECTBO
«M3marensctBo «IIpocBemenue»

» Gusuka: 8-i1 kacc: 6a30BbIM ypoBeHb: yueOHUK, 8 kiacc/ [lepbimkun U. M.,
NBanoB A. U., AxunonepHoe o6mectBo «3narensctBo «IIpocsenienue

» Gusuka: 7-i knacc: 6a30BbI ypoBeHb: yueOHUK, 7 kiacc/ [lepoimkun U.M.,

NBanoB A.U., Akuronepuoe o6miectBo «M3marensctBo «lIpocBenienue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

7 KITACC

1.PaGouast nporpamma.

2. IIporpaMmMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusuka. 7 — 9 kiacchbl
(aBrops:A.B.Ilepoiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kimace/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4. Ilepoiikun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.W. CoopHUK BOonpocoB u 3a1a4 1o ¢usuke. 7-9 k1. — M.:

IIpocsemenue, 2010. —192c.



8 KJIIACC

1. PaGouas nporpamma. @usuka. 7 — 9kinaccol: yueOHO-METOIUMYECKOTO TOCOOUs
/coct. TuxonoBaE.H. — 2-e u3n.,crepeorun. —M.: Jlpoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Puzuka. 7 — 9 kiacchbl
(aBTOopn:A.B.Ilepoiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma o pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUH C

BBIOpAHHBIM YUYEOHUKOM:

4. Ileprrikun A.B. ®usnka. 7 kiacc. YueOHUK 1151 00111e00pa30BaTeIbHbIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.M. COopHHK BOIIPOCOB U 3aj1a4 1o ¢usuke. 7-9 k1. — M.:
[Ipocsewmenne, 2010. —192c¢.

6. Kupuk JI.A. ®u3zuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE U KOHTPOJIbHBIC
pabotsl. —5-¢ m3nanue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 knacc. JJabopatopusie pabotsl. KoHTpOIBHBIE
3aganus. —CaparoB:JIuneit, 2014.

8. «KonTponpHO-U3Meputensubie MmaTepuansl. @usnka. 7 kimace/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoOHo-merogudeckoe rnocooue/ A.E. Mapos.-
M.: lpoda, 2011.- 123c.:

10.A.B. ITepoimkun Ouzuka-8xi 2017 M. Ipoda

11.H.B. ®unonoBuu Metonuueckoe mocodue 2015 M. Jlpoda



12.A.E. Mapon, E.A. Mapon CamocTosiTeIbHbIE U KOHTPOJIbHBIE PaOOTHI-8
kiacc 2017 M. Hpoda

13.B.B. lllaxmatosa ,O.P. [lledpep Juarnoctuueckue pabotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopark Borpocos u 3aau
2015 M. Ipoda

9 KJIACC

1. PaGouas nporpamma. @usnka. 7 — 9xinaccol: yueOHO-METOIUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-e uzz.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 oOpazoBanus. Puznka. 7 — 9 kiaccel
(aBTopn:A.B.Ilepoiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUU C BLIOPAHHBIM YUYECOHUKOM:

4. Ileporkun A.B. @usuka. 7 kinacc. YueOHUK 17151 00111€00pa30BaTeIbHbBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHHK BOpOCoB U 3a1a4 no ¢pusuke. 7-9 ki — M.
[Tpoceemenne, 2010. —192c¢.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIC
paboTsl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopartopusie padboThl. KOHTpOJbHBIE
3aganusi. —Caparos:Jluieit, 2014.

8. «KonTponbHO-u3Meputensusie Matepuainsl. Pusuka. 7 kinacc/Coct. H.U.



3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoHo-meroaudeckoe rnocooune/ A.E. Mapos.-
M.: dpoda, 2011.- 123c.:

KoHTposibHbBIE U camocTOsATEIbHBIE PA0O0THI MO (Pr3MKe. 9 KIacc: K yueOHUKY
A.B. Ilepoimikuna, E.M. I'ytauk «®usnka 9 knacey / O.U. I'pomuesa. — M.:
H3natenncTBO «9OK3ameny, 2014,

TecTsl o pusnke. 9 kinace: k yueouuky A.B. Ilepsimkuna, E.M. I'yTHuk
«Pusuka

9 xmace» / O.H. I'pomiieBa. — M.: U3narensctBO «OK3amen», 2010.

®dusuka. 9 kiacc. TemaTuueckue TecToBble 3aJaHus 1715 oarotoBku Kk ['MA. /
aBT.- cocT.: M.B. boitnenko, O.H. Mupomkuna. — fpocnasie: OO0 «Akanemus

pasButus», 2014.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

7 KIIACC

. bubnuoreka — Bcé o nmpeamety «duszukay. — Pexxum gocryma:
http://www.proshkolu.ru

2. BuaeoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

3. Enunas komiekuus nudpoBbix 00pa3oBaTeIbHBIX pECypcoB. — Pexum
nocryma: http://school- collection.edu.ru

4. NnTepecHble MaTepHalibl K ypokaMm (PU3UKU IO TeMaM; TECTHI 110 TeMawm;



HarJsigHbIe TocoOus K ypokam. — Pexxum fgocrtyma: http://class-fizika.narod.ru
5. lludposeie 0OpazoBaTeIbHBIC pecypchl. — Pexkum moctyna:
http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexum gocryna: http://www.fizika.ru
8 KIIACC

1. bubmmoteka — Bc€ no npeamety «Pusnkay. — Pexum gocryna:
http://www.proshkolu.ru

2. BuaeoonsiThl Ha ypokax. — Pesxxum noctyna: http://fizika-class.narod.ru

3. Enunas komiekuus uudpoBbix 00pa30BaTeIbHBIX pECYpCcOB. — Pexum
noctyma: http://school- collection.edu.ru

4. aTepecHble MaTepralibl K ypokaMm (PU3UKH TI0 TeMaM; TECTHI 10 TeMaM;
HarJIsIIHbIE TOcoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
5. udpossie oOpazoBaTenbHbIE pecypchl. — PexxuM qocTymna:
http://www.openclass.ru

6. DIeKTpoHHBIC YueOHUKH 110 ¢usuke. — Pexxum mocryna: http://www.fizika.ru
9 KJIIACC

1. BuneoonsiTsl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

2. Equnast komtekmus mudpoBBIX 00pa30BaTeIbHBIX PECYpPCOB. — Pexkum
noctymna: http://school- collection.edu.ru

3. aTepecHbie MaTepuanbl K ypokaM (PU3HUKH 110 TEMaM; TeCTHI IO TeMaM;
HarJsigHbIe Tocooust K ypokam. — Pexxum fgocrtymna: http://class-fizika.narod.ru

4. lludposeie oOpazoBaTenbHbIE pecypchl. — Pexxum mocTyma:



http://www.openclass.ru

5. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexum gocryna: http://www.fizika.ru
6.Juctanimonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpBITHIN Ki1acc.
CeteBoe obpaszoBaTenpHOe coobiiecTBo. http://www.openclass.ru/node/109715
7. Enunas xosutekmus udpoBeIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIi HEHTP UH(OPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Untepuert ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTs6ps» maTepuainsl no gusuke. http://archive.1september.ru/fiz
11. Aaumanuu pusznueckux o0bekToB. http://physics.nad.ru/

12. ’KuBas puzuka: obyuaromnias mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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