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INOACHUTEJIBHAS 3AIINCKA

IIporpamma no (u3uMke Ha ypOBHE OCHOBHOro oOmiero oOpa3oBaHUS COCTaBJIeHA Ha OCHOBE
HOJIOXKEHUH M TpeOOBaHMM K pe3ylbTaTaM OCBOCHHS Ha YINIyOJIEHHOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOil mporpammel, npeacraBieHHbIx B @I'OC 00O, a takke ¢ y4éroMm QeaepaibHON
paboueii nmporpammsl BocniuTanus U KoHuenimu npenojaBanus yueOHoro npeamera «Pusnkay.

CopneprxaHue nporpaMmsl 1Mo (pu3MKe HalpaplIEHO HA YJOBJIETBOPEHUE IMOBBIIIEHHBIX 3alIPOCOB
o0yyaroimuxcs, CTpeMsIuxcs K 6ojee rry0OKoMy OCBOCHHUIO (PM3NYECKUX 3HAHUHM, U HAa (OpPMUPOBaHUE
€CTeCTBEHHO-HAYYHOW TrpaMoTHOCTH oOyuarommxcs. B mporpamMme 1o (u3HMKEe yYHTBHIBAIOTCS
BO3MOXHOCTH yueOHOro mnpeamera B peanusauuu TpeboBanuit @I'OC OOO K IUIaHUPYEeMBIM
JUYHOCTHBIM M METalpeAMETHBIM pe3ylbTaTaM OOydYeHHs, a TaKXkKe MEXIPEeIMETHbIE CBSI3U
€CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIIEro 00pa30BaHMsL.

IIporpamma 1o ¢u3MKe ycTaHaBIMBAET pacHpeesieHue yueOHoro Marepuaia 1o rojam o0yueHus
(mo kjaccaM), mpezsiaraeT NpUMEPHYIO MOCJIEI0BaTeIbHOCT U3YUYEHUsI TEM, OCHOBAaHHYIO Ha JIOTHUKE
Pa3BUTHSL IPEIMETHOTO COJIEPKAHMSI U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yYaroLuxcs.

[Iporpamma mo ¢usmke pazpaboTaHa ¢ LEIbIO OKA3aHUS METOAMYECKOW MOMOIIM YYHTEIIO B
CO3aHUU paboyell MporpaMMBl 110 Y4EOHOMY ITPEIMETY.

dusnka SBIAETCS CHUCTEMOOOPA3YIOUIMM JUIsI €CTECTBEHHOHAYUYHBIX YYEeOHBIX IPEIMETOB,
IOCKOJIbKY (PM3UYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U SIBJICHUI, H3ydaeMbIX XHMUEH,
Ouosorueil, actpoHoMuen U (pusnueckoi reorpadueil, BHOCUT BKJIaJ] B €CTECTBEHHOHAYUHYIO KapTUHY
MHpa, IPeIoCTaBIsIeT Hanbojee sSCHbIe 00pa3lbl MPUMEHEHHS HAYYHOTO METOJa MO3HAHHs, TO €CTh
crioco0a MoJIyuyeHus JOCTOBEPHBIX 3HAHUH O MHpe.

OnHa U3 TIaBHBIX 337a4 (PU3NYECKOro 00pa3oBaHMsl B CTPYKType 001ero oopa3oBaHus COCTOUT B
(opMHUPOBAHNHU €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH U MHTEpeca K HayKe y 00y4daroluxcsl.

N3yuyenne ¢puznku Ha yriayOiaEHHOM ypOBHE INpEAINOoiaraeT yBEpPEHHOE BIaJCHUE CIEAYIOLIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTH!

HAY4YHO OOBSACHSTH SBJICHUS,

OLICHHUBATh U IOHUMAaTh OCOOEHHOCTH HAy4YHOI'O UCCIIEOBAHUS; UHTEPIPETUPOBATh JAAHHbBIE U

HCIOJIb30BaTh HAy4yHbIE J0Ka3aTelbCTBA IS
IIOJTyY€HUs BBIBOJIOB.

Ienu u3ydyeHnus GpU3NKM Ha ypOBHE OCHOBHOIO 00Iero oopa3zoBaHus onpezencHs! B Konuenuu
npenojaBaHus yueOHoro mpeamera «®dusuka» B 00pa3oBaTeNbHBIX  OpraHmzauusx  Poccuiickoit
®denepanu, peau3yoIuX OCHOBHBIE 00I111e00pa30BaTeNIbHbIE IMPOTPaMMbl, YTBEPXKIEHHOM
pemenueM Komnernn MunuctepcTBa npocBenienus: Poccuiickoit @enepanuu (MpoToKoJ OoT 3 jaexadps
2019 r. Ne T[IK-4BH).

Lenu u3ydyenus GU3UKU Ha yIiayOJIEHHOM YPOBHE:

pa3BUTHE MHTEpEca U CTPEMIICHUS 00y4aroIuXcs K HAyYHOMY M3YUYEHHUIO MPUPOJIbI, Pa3BUTHE UX
UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE NPEICTaBICHUI O HayYHOM METOJIe TO3HaHUS M (OPMHPOBAHUE UCCIIEI0BATEIBCKOTO
OTHOIICHHUSI K OKPY>KAIOLIUM SIBICHUSM;

(hopMHpOBaHNE HAYYHOI'O MUPOBO33PEHMSI KaK pe3yjIbTaTa U3yueHUs] OCHOB CTPOCHUS MaTepuu U
(byH/1aMEHTaIbHBIX 3aKOHOB (DU3HKHU;

¢dbopmMHupoBaHHE YMEHMH NPUMEHATH (U3NUYECKUE 3HAHWS U HayyHbIe [OKa3aTelIbCTBA JIJIS
OOBSICHEHUS OKPYIKAIOIIUX SBICHUH;

(dbopMHpOBaHHE NPEACTABICHUNH O poau (U3UKU AN Pa3BUTUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHI;



pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cdepax Oymyrielt mpoecCHOHAIBHON NEeATEeTbHOCTH,
CBSI3aHHOU C (PM3UKOM, MOATOTOBKA K JalbHEHIIeMy 00yuYeHHIO B 3TOM HalpaBJICHUH;

(dbopMUpOBaHHE TOTOBHOCTH K JaidbHEHIIEeMy HW3ydeHUI0 (PU3UKH Ha yriayOnEHHOM YypOBHE B
paMKax COOTBETCTBYIOMIMX Mpoduiieil 00ydyeHus Ha ypOBHE CpeAHEro 001iero oopa3oBaHusl.

JlocTuxkeHune 3TUX Iiesiell mporpamMmbl 1o (U3MKE Ha ypOBHE OCHOBHOIO OOmIEro oOpa3oBaHUs
o0ecreynBaeTCs pelIeHueM CIeIyIOIUX 3a1au:

MpuOOpeTeHne 3HAHUKW O JUCKPETHOM CTPOCHHH BEIIECTBA, MEXAHMUYECKUX, TEIUIOBBIX,
JNIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

npruoOpeTeHne YMEHUN aHaTU3UPOBATh U OOBSCHATH (U3NYECKUE SBJICHHS HA OCHOBE M3YYEHHBIX
(GU3HYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOGHHE METOJIOB PEIICHHsI PACUYCTHBIX M KAaYeCTBEHHBIX 3a7ad, TPeOYIOIIUX CO3MaHUS H
UCIIONIb30BaHUs (PU3UUYECKUX MOJeNeH, BKII0Yasi TBOPUECKUE U MPAKTUKO-OPUEHTHPOBAHHBIC 3a/1a4H;

pa3BUTHE UCCIIENOBATEIBCKIX YMEHUI: HA0II01aTh SBICHUS U U3MEPATh (PU3NYECKUE BETHUMHBI,
BBIJIBUTATh THUINOTE3bl M TpEJiararh JKCIEPUMEHTAIbHBIC CIIOCOOBI WX IMPOBEPKH, IUIAHUPOBATH H
MIPOBOJIMTH OMBITHI, SKCIIEPUMCHTAIBHBIC UCCIICIOBAHNS, AaHATM3UPOBATh MOJyUYCHHBIC TaHHBIC U JIeTIaTh
BBIBO/IBI;

ocBoeHue MpUEMOB paboThl ¢ MHPopMaIUeil PU3NIECKOro CoJIepKaHus, BKI0Yash HHPOPMAITHIO
0 COBPEMEHHBIX JOCTHKCHUSAX (DU3UKHU, HHTEPIPETAIUS M KPUTUICCKOE OIICHUBaHUE HH(pOpMAIIHH;

3HAKOMCTBO €O cdepamu TpOo(hEeCCUOHATBLHOW JEATEIbHOCTH, CBS3aHHBIMU C (QU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMU Ha JJOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha usyuenue ¢usuku (yriyOnEHHBIM ypoBEHb) Ha YPOBHE OCHOBHOTO OOIIEero oOpa3oBaHUs
otBoautcst 340 dacoB: B 7 kiacce — 102 yaca (3 ygaca B Hexmenmto), B 8 kimacce — 102 yaca (3 yaca B
Heqeno), B 9 kitacce — 136 vacoB (4 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Pasnen 1. ®uzuka u e€ posib B NO3HAHNH OKPYKaIOILIEero Mupa.

®dusuka — Hayka O Ipupoze. SIBieHUs HPUPOIbl (JIEMEHTHl COAEPKAHMSI, BKIIIOYAIOLIUE
MEXIpPEAMETHbIE CBSI3M). DU3NYECKUE SBICHHUS: MEXAHUYECKHE, TEIUIOBBIE, 3JIEKTPUUYECKUE,
MarHUTHBIE, CBETOBbIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. PazmMepHocts. Enunnnel pusndeckux BenuuuH. M3mepenne Gu3nyeckux
BenuunH. OtanoHsl. Pusnyeckue mnpubopsl. llena nenenms. [lorpemnocts u3mepenuii. IlpaBuia
6e3omacHOro Tpy/a npu pabote ¢ J1abopaTOpHBIM 000pyI0BaHHEM. MexIyHapoaHas CUCTEMa €IUHUILL.
ITepeBon BHECHCTEMHBIX eAMHML B equHUIBI CH.

Kak ¢u3nka u apyrue ecTecTBEHHbIE HAYKH M3y4yaroT MpHUpody. EcTecTBeHHO-Hay4HBIH METOX
NO3HAHUS: HAOIIOJCHNWE, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABI)KEHHE THIIOTE3, SKCIIEPHUMEHT IO

MIPOBEPKE TUINOTE3, 00BICHEHHE HaOM01aeMoro sBiaeHus. Onucanue GU3NIeCKuX ABJICHUN C ITOMOIIBIO
MOJIEJIEH.

Hemoncmpayuu.
Mexanuueckue, TEILJIOBBIE, AIIEKTPUYECKHUE, MarHuTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUSI.

duznyeckue NpuOOPHI U Mpoleaypa MPSIMbIX U3MEPEHHUI aHATIOTOBBIM U ITU(GPOBHIM
npudopoMm.
Jlabopamopuwvie pabomul u onvimel.

Omnpenenenue MEeHbI JENeHUS IKAIB U3MEPUTENBHOTO pudopa. 3zmepenue
pacCTOSHUM.

N3mepenne mnomanu u 00béma. Meron nanetku. 3mepenne

BPEMEHH.

N3mepenune 00bEMa KUAKOCTH U TBEPAOTO Tena. OnpeneieHue

pa3MepoB ManbIX Tell. MeTo psIoB.

[IpoBeneHue wuccienoBaHus MO MPOBEPKE TUIIOTE3bI: AAIBHOCTh TMOJIETA IIapUKa, MYIIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIBIIIE, YeM OOJIBIIE BBICOTA MTyCKA.

Pazgen 2. [lepoHayajibHble CBeleHUSI 0 CTPOCHHHU BellecTBa.

CTpOGHI/Ie BCIICCTBA: aTOMBI M MOJICKYJbI, UX pPasMEpbl U MaCCBI. OHI)ITI)I, JOKa3bIBAKOIIINEC
JMCKPETHOE CTPOCHHE BEIIECTBA.

JIBmxeHne yacTuil BeniecTBa. CBsA3b CKOPOCTH ABMKEHUSI YaCTHUI] ¢ TeMieparypoil. bpoyHoBckoe
neuxenue. uddysus. BzaumoaelicTBre 4acTUIl BEIIECTBA: IPUTSHKEHNE U OTTAIKMBAHUE.

ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEH M TBEPABIX (KPHCTAILTMYECKUX)
Tes. B3aMMOCBSI3p MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX
arperaTHBIX COCTOSHUSX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI.

Hemoncmpayuu.

Ha6monenue 6poyHoBckoro asuxenns. Habmonenue nuddysum.

Habmonenue sBiaeHuid, 00BACHSIIONUXCS MIPUTSKEHUEM WIIA OTTAJIKMBAHHUEM YaCTHUI BEIIECTBA.

Jlabopamopuwvie pabomol u onvimol.

OreHka AuaMeTpa aToMa METOI0M PSIIOB (C UCTOIb30BaHueM (oTorpaduii). OnbITH 1O

Ha0JII0/IEHUIO TEIUIOBOTO PaCIIMPEHUS Ta30B.

OnbIThI IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKEHUSI.



Pa3znen 3. /IBH:KeHHE M B3aMMo/IeiicTBHE TeJL

Mexanunueckoe nBmxenue. [lyTe u nepemenieHue. PaBHoMepHOE M HEPAaBHOMEPHOE JIBHKECHHE.
CBo0Oo1HOE MajieHNe KaK IpUMEp HEpaBHOMEPHOTo JBMkeHUs Tesl. CkopocTh. CpelHss CKOPOCTh MPU
HEpPaBHOMEPHOM JIBIKEHUU. Pacuér myTu v BpeMEeHH JIBH>KCHHUSL.

I'padbukn 3aBucMMOCTEH BENWYWH, ONUCHIBAIOMIMX JABWKeHHe. OOmue moHATHS 00
OTHOCHUTEJIBHOCTH JBUXKEHUS. CII0)KEHNE CKOPOCTEN JUIsl TEJ, IBUKYILIMXCS TapaJljIesIbHO.

SBnenue mHepuuu. 3aKOH MHEpUMH. B3aumoneicTBHe Ten Kak NPUYMHA U3MEHEHHUsS CKOPOCTH
JBWKEHUs Tel. Macca Kak Mepa HMHEPTHOCTH Tejla B IIOCTYNATEIbHOM JBWXKEHUHU. [InoTHOCTB
BemecTBa. CBsA3b INIOTHOCTU € KOJMYECTBOM MOJIEKYJI B elMHUIE 00bEéMa BemecTBa. CMECH U CIUIABHI.
[ToBepxHOCTHAs U IMHEWHAS INIOTHOCTb.

Cuna kak XapakTepucTHKa B3aumojercTBusi Teia. Cuna ynpyroctd W 3akoH ['yka. M3mepenue
CWJIBl C MOMOUIBIO AMHAMOMETpA. SIBJIEHHE TATOTEHHS U cuia TskecTd. Cuia TSKECTH Ha APYIrHX
mwianerax. Bec Ttema. HeBecomocth. CroxeHHe CuJl, HamnpaBlIEHHBIX 10 OJHOM MPSAMOIA.
PaBnogeiictByromas cuin. Cuiia TpeHus. TpeHne CKOJbXEHHsI U TPEHUE MOKOsl, BA3KOe TpeHue. TpeHue
B [IPUPO/JIEC U TEXHUKE.

Jlemoncmpayuu.

Habmonenne mexanndeckoro IBUxKeHUs Tena. Msmepenue

CKOpOCTH MPSIMOJIMHEHHOTO ABIKeHMs. Habmonenue siBieHust

WHEPIUH.

Habnronenne n3MeHeHHst CKOPOCTH MPH B3auMo/ieiicTBru Tei. CpaBHEHHE MAcC 110

B3aUMOJCHCTBUIO TEIL.

CrnosxeHue cui, HalpaBJIEHHBIX M0 OJJHOW MPSAMOM.

Jlabopamopnuvie pabomul u onvimol.

OmnpeneneHre CKOPOCTH  PAaBHOMEpPHOTO JABIDKEHUsA (LIapuKa B KHAKOCTH, MOJAETHU
ANEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

Omnpenenenue cpeqHeil CKOPOCTH CKOJIBKEHUS OpyCcKa WK IIapyKa M0 HAKIIOHHOW TIOCKOCTH.

Onpenenenne MIOTHOCTH TBEPAOTO TENA.

OnpIThl, JI€MOHCTPUPYIOLIME 3aBUCUMOCTh pacTsDKeHUA  (JepopManuu) MpYKHUHBI  OT
MIPUJIOKEHHOMN CHJIBI.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBXEHUS OT CHIIbl JaBJICHUS W
XapakTepa CONPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBjieHue TBEPABIX TeJI, :KUAKOCTEH U ra3oB.

Hasnenue. Cuna gasnenus. CriocoObl YMEHBIICHHS] W YBETUYCHUS JaBieHHs. J(aBleHue rasa.
3aBUCHMOCTh JaBlieHUS raza or oOnéMma u Temmeparypbl. l[lepemaua naBneHUs TBEPABIMU TellaMH,
JKUJIKOCTSIMH U TazaMu. 3akoH [lackans. [THeBMaTnueckre MalivHbI.

3aBUCUMOCTh JIaBJICHUS KUAKOCTU OT TIyOMHBI TOrpyxeHus. ['mapoctaTuueckuil mapaiokc.
CooOmaromecss  cocyapl. [mapaBiauueckue MeXaHU3MBI. VICmonb30BaHHWE BBICOKMX JAaBICHUN B
COBPEMEHHBIX TEXHOJIOTUAX. Y CTPONCTBO BOJONPOBOJA.

AtMmocdepa 3emnn u atMochepHoe AaBieHue. [[pUuanHBI CyIIeCTBOBAHUS BO3IYIIHON 000I0YKH
3emnu. Onbir Toppuuennu. W3mepenue armochepHOro naBiIeHHUS. 3aBHCHUMOCTh aTMOC(eEepHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A u3mMepeHus: atMocepHOro AaBJICHUS.

JleiicTBrE XUIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX TeJ0. BeITankuBaromas (apXxumenaoBa) cuia.
3akoH Apxumena. YCIOBHE BO3HHKHOBEHHS BBITAIKHUBAIONICH (apXMMEIOBOM) CHIIBI, TMOATECKaHHUE.
[InaBanue ten. Bo3ayxoriaBaHue.

Hemoncmpayuu.

3aBUCHUMOCTb JIaBJICHHS ra3a oT Temneparypsl. [lepenava napnenus



XKUJKOCTBIO U Ta30M.

Coo0aroumecst Cocyabl.

I'mppasinueckuii npecc.

[IposiBnenue neiicteus atmocdeproro aasienus. CudoH.

3aBHCHUMOCTh BBITAIKMBAIOLICH CHIIBI OT 00bEMA MOTPYKEHHOM B )KUIKOCTh YaCTH TeJa U
IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITATIKHUBAOLIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeN: MJIaBaHUE WIH MTOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOLLIEHUS
IJIOTHOCTEN TEJIa U AKUJIKOCTH.

Jlabopamopuwvie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa NOrpyKEHHOM B )KUJIKOCTh YacTH TeJa.

Onpenenenre BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJO, OTPYKEHHOE B KHUIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAIIKMBAIOLIEN CUJIIBL, JEMCTBYIOLIEN HA TEJIO B JKUIKOCTH, OT MacChl
Tena.

OnpIThI, TEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAIKMBAIOUIEH CHUJIBI, JEHCTBYIOLIEH Ha TEJIO B
XKHUJIKOCTH, OT 00bEMA MOrpYKEHHOH B KUIAKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUIKOCTH.

KoncTpynpoBanue apeomerpa WJIM  KOHCTPYMpPOBaHME JIOOKM W ONpeAeciieHue e
Ipy30I0ABEMHOCTH.

Pasnen 5. PaGora u MmomHoCTh. JHeEprus.

Mexanunueckasi paboTa [Jis CHJI, HalIPaBJICHHBIX BJOJIb JIUHUN NEPEMEIIICHUSL.

MorHocTs.

IIpocTble MeXaHM3MBI: pbluar, BOpPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAS IUIOCKOCTb, HOKHUYHBIH
MexaHu3M. MowmeHT cuibl. PaBHoBecue peiuara. IlpaBuno momeHToB. [lpumeHeHune mnpasuiia
paBHOBecHs pblyara K 0J0Ky. «3oi10Toe nmpasuiio» mexaHuku. KITJI mpocteix mexanusmos. IIpocTsie
MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX OpraHU3Max.

Mexannueckas 3Heprus. Kunernueckas v noTeHuManpHas 3Heprud. [IpeBpaienue ogHoro suaa
MEXAHUYECKOM dHEPIUu B APYroil. 3aKOH COXPAaHEHUS U NIPEBPALLEHUS YJHEPTUH B MEXAHUKE.

Jemoncmpayuu.

IIpumepsl IPOCTHIX MEXaHU3MOB. Jladopamophbvie padomut u

onwvimul. VlccnenoBanue yclloBUM paBHOBECHSI pblyara.

N3mepenne KII/] HakIOHHOM MIIOCKOCTH.

N3yuenue npaBuia peruara Jijist IOJIBHXKHOTO U HEMoABM>KHOTO 010k0B. Onpenenenue KIT/]

MOJIBUKHOTO U HETMOABHKHOTO OJI0KA.

Omnpenenenne pabOThl CUIIBI YIPYTOCTH NMPHU MOIbEME TPY30B IPU MOMOIIH MTOIBUKHOTO OJI0Ka.

N3yueHne 3ak0Ha COXpaHEHUsI MEXaHUYECKOW SHEPTUU.

8 KJIACC

Pa3nen 6. TenioBbIe ABJICHHS.

OCHOBHBIE TIOJIOXKCHHUS MOJICKYJIIPHO-KUHETHIECKON TEOpUH CTPOEHHUs BemecTBa. Macca u
paSMepI)I aTOMOB " MOJ'ICKy.]'I. OHBITBI, HOHTBep)KHaI—OHH/Ie OCHOBHBIC ITOJIOXKCHHSI MOHeKy.]'IHpHO'
KUHETHUYECKOU TCOPHH.

Mopenu TBEPAOTO, XKUAKOTO M Ta3000pa3HOTO COCTOSIHUUM BemiecTBa. Kpucraminueckue u
amopdubie Tenma. I'padeH — HOBBIM MaTepuan Jis HOBBIX TEXHOJOTHHA. TEXHOJOTHH TOJYYCHHS
UCKYCCTBEHHBIX anMa3zoB. OOBSCHEHHE CBOMCTB Ta30B, JKUAKOCTEH M TBEPABIX T Ha OCHOBE
MOJOKEHUM  MOJIEKYJISIPHO-KMHETUYECKONM Teopuu. [IOBEpXHOCTHOE HATS)KEHUE, CMAdYUBaHHUE,



KaMmWUISIpHBIC SIBJICHUS. TErioBoe paclIMpeHre U CaThe. 3aBUCUMOCTH JaBJICHUS raza OT 00bEMa,
TeMIEPaTypBbl.

Temneparypa. CBsi3b TemMIepaTypbl CO CpelHE KMHETHUYECKON PHEPrueil TEIIOBOrO JIBHKEHUS
yactull. TemnepaTypHbI€ IIKaJbI.

Baytpennsss osHeprus. CrnocoObl HW3MEHEHHsS BHYTPEHHEH OSHEpPrUU: TeIUlonepenada Hu
coBepiieHne paboThl. Buael Termsonepenavyu: TEIUIONPOBOIHOCTh, KOHBEKIMS, H3IydeHUE. Bus
TerIonepeiayu B mpupoze u texuuke. HeoOpaTuMocTh TETIOBBIX MPOLIECCOB.

KonnuecTBo TeminoTel. YeabHas TEIIOEMKOCTh BeleCTBa. TemI000MEH M TEIIOBOC
paBHOBecue. 3akoH HproToHa-Pruxmana. YpaBHeHue TerioBoro 6ananca. [lnaBnenue u oTBepeBanue
KPUCTAJUTMYECKUX BEIIECTB. Y IeTbHAS TeI1oTa riaBieHus. [TapooOpazoBanue u KOHIEHCAIIHS.
Hcnapenue. Kunenue. Y nenpHas Temiora napooOpa3oBaHusi. 3aBUCHUMOCTh
TEMIIEpaTypbl KUTICHUS OT aTMOC()EPHOTO JIaBIICHUSI.
HacpllieHHbpIii ¥ HEHachIIEHHbI mMap. BiakHOCTb

BO3/yXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CrOPAHMUS.

[Tpunnumer paboTs! TemnoBbix apurarencii. KI1/[ TerumoBoro neuratens. TerioBbie IBUTaTEIN H
3allMTa OKpy:Karouiei cpenpl. TermnoBbie NOTepu B TEIIOCETSIX.

3aKOH COXpaHEHUs U MPEBPAIEHUS DHEPTUM B MEXaHUUECKUX U TEIIOBBIX IMPOIIeCcCaXx.

Hemoncmpayuu.
Ha6monenue 6poyHnoBckoro asuxenus. Habmonenue nuddysum.
Hab6imronenune SIBJIEHAN MTOBEPXHOCTHOTO HATSDKEHUS, CMaYyUBaHUS 51

KalWJUISIPHBIX SIBJICHUH.

HabmntoeHue TerioBoro paciupeHust Ted.

V3MeHeHune naBieHUs rasza Mpu U3MEHEHHH 00BbEMAa M HarpeBaHUU WIIM OXJIAXKJICHHU.

IIpaBuia n3mepenus remneparypsl. Buabl

TEIIONEPE1ayuu.

OxJaxk/ieHue Mpyu COBEPILIEHUU paboThI.

Harpesanue npu coBepiieHnn padoThl BHEITHUMU cuiiaMu. CpaBHEHUE

TEINIOEMKOCTEN Pa3JINYHBIX BELIECTB.

HabnroneHnue kuneHus.

HabutoieHne noctosiHCTBA TEMIIEpATyphl MPH IJIaBI€HUU. MOJeNn TerIOBbIX

JIBUTaTEJIEH.

Jlabopamopuwvie pabomul u onvimol.

OnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJISIPHOTO NPUTSHKEHUS. OIBITHI 110

BBIPALIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COM UJTH caxapa.

N3mepenue TeMIepaTypbl IpU  TMOMOIIM  KHMJKOCTHOTO TEpMOMETpa u
JlaT4YMKa TEMIIEPATYPBI.

OnbITel 10 HAOIIOACHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, XKUAKOCTEH U TBEPIBIX TEIL.

Omnpenenenue qaBieHus BO3yxa B OaJIOHE IITPHUIIA.

UccnenoBanue 3aBUCUMOCTH JTaBJICHUS BO3AyXa OT ero obbémMa H
TeMIepaTypsbl.

[TpoBepka runoTe3s! JIMHEHHON 3aBUCUMOCTH JJTMHBI CTOJIONKA KUAKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIepaTyphbl.

HaGmonenune WN3MEHCHHUS BHYTpPCHHEN SHEPIUU Tela B pe3yJbTaTe
TEeIUIoNnepeiayy U paboThl BHEITHUX CHJI.



HccnenoBanue SBJICHUA  TersiooOMeHa IIpY  CMELIMBAHUU XOJOOHOM |
ropsiuei BOABI.

OrnpezenieHre KOJWYECTBA TEIIOTHI, MOTYUYEHHOT'O BOJOM MPHU TEMI000MEHE C HAarpeThiM
METaJUIMYECKUM LUINHAPOM.

OrnpezenieHre MOIITHOCTH TEIUIOBBIX MOTEPH (3aK0H HproToHa-Puxmana). Onpenenenne yaenbHOMu

TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca ucnapenus. Onpenenenue

OTHOCHUTEJIbHOM BJIAKHOCTH BO3ayxa. OnpeneneHue y1eabHon

TEIJIOTHI TUTABJICHUS JIbJIA.

Paznen 7. DnekTpuyeckue U MArHUTHBIE SIBJICHUS.

Onektpusanus Ten. [[Ba pona 3neKTpuyecKux 3apsaaoB. BzaumoaecTBue 3apsKeHHbIX Te. 3aKOH
Kynona.

Onektpuueckoe tmone. Hanpspk€HHOCTh snekTpuueckoro mojisi. [lpuHnun cynepno3unuu
AJIEKTPUYECKHUX I0JIeN (Ha KAUECTBEHHOM YPOBHE).

Hocutenun snekTpuyeckux 3apsnoB. DJIEMEHTapHBIM 3JeKTpuyeckuil 3apsa. CtpoeHue aToma.
[IpoBOIHUKY, TUBTEKTPUKH U MOJTYTPOBOAHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOT 0 3apsija.

DNEeKTPUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. MICTOUHHMKHM MOCTOSIHHOTO
TOKa. JIeMCTBUS AIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHYECKOE, MAarHUTHOE). DJIEKTPUUECKHI TOK B
MeETaJlIaxX, )KUJAKOCTIX U razax.

Onextpuueckas uenb. Cuna Toka. DIEKTPUYECKOE HANPSKEHHE. AMIIEPMETP U BOJBTMETP B LIENTU
MOCTOSIHHOTO ToKa. COINpOTHUBIICHHE MPOBOJHUKA. Y IETBbHOE COMPOTHUBIICHHE BemiecTBa. 3akoH Oma
s ydactka uenu. [lociemoBarenbHoe W mapajuielibHOE coequHeHue MpoBoAHMKOB. DJIC B menwu
MOCTOSSHHOTO ToKa. 3akoH Owma s monHod 1wenu. [lpaBuna Kupxroda. Pacuér mpocTsix
JJIEKTPUYECKUX Lieniel. HenuHelnble 3J1eMEHTHI.

PaGota u MomIHOCTH AneKkTpuyeckoro Toka. 3akoH Jlxoyns-JIeHna. DIeKTpuYecKue IMenu |
NOTPEOUTENH dIEKTPHUUECKOI Heprun B ObITy. KopoTkoe 3ambikaHue.

[TocrossHHBIE MarHuThl. B3auMoaencTBue MOCTOSSHHBIX MarHUTOB. MarHuTHOE noJie. MarHuTHoe
noJsie 3eMJIM M €r0 3Ha4eHHUe /Ui Ku3HU Ha 3emse. OnbIT DpcTega. MarHuTHOE MoJie AJIEKTPUUECKOTO
Toka. OnbiT Ammnepa. [IpuMeHeHHE 3IE€KTpOMarHUTOB B TeXHHUKE. [[eficTBUe MarHUTHOrO MO Ha
MPOBOJIHUK ¢ ToKOM. Cuiia AMiiepa U ornpezesieHne €€ HalpaBIeHHs. DJIEKTPOABUTaTENb TOCTOSIHHOTO
Toka. Mcronp30BaHue EKTPOIBUTaTENIeH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

OmnbiTel @apajes. SIBneHue 37eKTpoMarHuTHON nHAyKuu. [IpaBmino JleHa. DnexkTporenepaTop.
CrocoObl MOMy4YeHHs DJCKTPUUECKON SHEPTHH. DIEKTPOCTAHIIMK Ha BO30OHOBIISEMBIX HCTOYHUKAX
SHEPTUU. DKOJIOTHUUECKUE TPOOIEMBI SHEPTETUKHU. TOIUTMBHBIC 2IEMEHTHI U IIEKTPOMOOHIIH.

Jlemoncmpayuu.

DIeKTpu3anus Tell.

JIBa poja 3EKTPUUYECKUX 3apsAI0B U B3aUMOICUCTBUE 3aPsKEHHBIX TeJl. Y CTPOMCTBO U JEHCTBUE

3EKTPOCKOIIA.

DneKkTpocTaTH4ecKast MHIyKIHs.

3aK0H COXpaHEHUS YIEKTPUIECKUX 3aPSIOB.

MopenupoBanue CWIOBBIX  JIMHHM  DJIEKTPUYECKOTO moiasi C TOMOMIBIO
OyMaXXHBIX CYJITAaHOB.

IIpoBOonHMKY U AUBIIEKTPUKU. MICTOUHUKM

MOCTOSIHHOTO TOKA. [[elCTBUSA 3JIEKTPUUYECKOTO

TOKa. DJIEKTPUYECKHI TOK B KUIKOCTH. ["a30BBbIil

paspsz.



N3mepenne cuitbl TOKa aMIepMETPOM.

N3mepenue 31eKTpuYecKoro HanpsKeHUs BOJIBLTMETpOM. PeocTaT u Mara3zun

CONPOTHUBIICHU.

BzaumMonelicTBre MOCTOSSHHBIX MATHUTOB.

MopenupoBaHre HEBO3MOXXHOCTH Pa3ICJICHUS IMOJIOCOB MarHuTa. MOACIMPOBAaHNE MarHUTHBIX
IIOJICH ITOCTOSSHHEIX MArHUTOB.,

OnbIT Dpcrena.

MarauTHoO€ 1oJje Toka. DJEeKTPOMAarHur.

JleiicTBre MarHUTHOTO TIOJISl HA MPOBOJIHUK C TOKOM. DJIEKTPOABUTaATENb

MOCTOSIHHOTO TOKA.

OneiTel @apagest.

DIEeKTPOreHepaTop NOCTOSHHOIO TOKA.

Jlabopamopuwvie pabomul u onvimel.

OnpIThl 10 HAOMIONEHUIO DJIEKTPU3ALMU TEN IMPH COMPUKOCHOBEHHH W HMHIYKIIMEH.

UccnenoBanue JeCTBUS ANEKTPUUECKOTO Nnojsi Ha  MPOBOJHUKHU u
TDIICKTPUKU.

COopka u UCIIBITaHKE DIIEKTPUYECKOH 1IeTTH TOCTOSIHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, TPOTEKAIOIIETO Yepe3 PE3UCTOP, OT HAMPSIKSHUSI Ha
pe3ucTope U CONPOTUBIIEHUS PE3UCTOPA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb AJIEKTPUYECKOrO CONPOTUBIICHUS IIPOBOJIHUKA OT €TO
JUTMHBI, TJIOIIAAH MONEPEeYHOro CEYeHUs U MaTepuaa.

OHpeHCHCHI/Ie YACIBHOT'O COITPOTUBIICHUS ITPOBOAHUKA.

ITposepka IpaBWiia  CIOXKEHUS HaIpspKeHU I Opyd  TOCIEeI0BATEIIEHOM
COEZMHEHUH JIByX PE3UCTOPOB.

IlpoBepka  mpaBmia  JuIi CWIbl TOKAa TIpU  MapauleIbHOM COEIMHEHUH
PE3UCTOPOB.

Onpenenenne /1C 1 BHyTpEeHHET0 CONPOTUBIIEHHSI UICTOUYHUKA ToKa. [IpoBepka npaBui

Kupxroda.

IIpoBepka BrinonHeHus 3akoHa OMa 11 IOJTHOM LIETIH.

N3y4eHnne BOIbTAMIIEPHBIX XapAKTEPUCTUK HETMHEWHBIX AJIEMEHTOB (JIaMIIbl HAaKaIUBaHUS WU
MOJTyPOBOIHUKOBOT'O AUOAA).

Omnpenenenne paboOThI AIEKTPUYECKOT0 TOKA, HIYLIETo Yepe3 pe3uctop. OnpeneseHne MOIHOCTH

NEKTPUYECKOT0 TOKA, BblAeNsieMoi Ha peauctope. Onpenenenue KII/[ HarpeBarens.

HccnenoBanne MarHUTHOTO B3aUMO/IEHCTBUS TIOCTOSIHHBIX MarHUTOB.

N3y4yeHre MarHUTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB MPU UX OOBbEIMHEHUH U Pa3JIeNICHUH.

HccnenoBanue neiCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnpIThI, 1EMOHCTPUPYIOUINE 3aBUCUMOCTD CHJIBI B3aMMOJEHCTBHUS KaTyIIKH C TOKOM U MarHura
OT CHJIBI U HaNlpaBJIEHHUs TOKA B KaTyIIKE U OT HAJM4Us (OTCYTCTBHUS) CEpIeYHHKA B KaTYIIKE.

WN3ydyenne  nedicTBUS  MarHUTHOIO TOJS HA IPOBOAHMK C  TOKOM.

KoHctpynpoBanue u u3ydeHue padoThl HIEKTPOABUTaTEIs.

N3mepenue KIIJI anexTpoaBuraTebHON yCTaHOBKH.

OneITEl MO HCCIIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHIYKLUU: UCCIIEJOBAHUE HW3MEHEHMU
3HA4YCHMS U HAIIPABJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC



Pa3nes 8. Mexannueckue siBJICHHS.

Mexanunueckoe JABKeHHe. MarepuanbHas Touka. CnocoObl OMHMCAaHUS MEXaHUYECKOTO
JIBIDKCHUS: TaOMW4HbIA, Tpaduueckuid, aHanmutudeckuii. Cucrema orcuéra. OTHOCHTEITBLHOCTH
MEXaHUYECKOTO JBUKEHUS.

BekTtopHble BENMYMHBI, ONEpaUMU C BEKTOpaMH, IMPOEKIMU BeEKTOpa. Paauyc-BekTop
MaTepUAIBHOM TOYKHM, MEPEMELIEHWE HA IUIOCKOCTH. PaBHOMEPHOE MPAMOIMHENHOE JBUKCHUE.
HepaBHomepHOe mnpsiMoiinHeWHOe JBHKeHHE. CpeaHsis M MIHOBEHHass CKOPOCTh Teja IpHU
HEPaBHOMEPHOM JIBH>KECHHH.

Yckopenue. PaBHOycKOpeHHOE NPSIMOJIMHEHHOE IBUXKEHHE. YCKOPEHUE CBOOOIHOrO Ma/eHUs.
Onbrtel [Manuies.

I'padmueckas uHTEprIpeTanys YCKOPEHUS, CKOPOCTH, MPOMIEHHOTO MyTH U HEpeMElIeHUs s
MPSIMOJIMHEMHOTO JIBU>KEHHUSL.

JIBu>keHue Tena, OpOIIEHHOI O IO/ YIJIOM K TOPU30HTY.

JBr>keHue MO OKpYKHOCTH. JIMHEWHass CKOpOCTb, YIJOBas CKOpPOCTb, MEPHOJ M 4YacToTa
oOpareHust Ipu paBHOMEPHOM JBHMXKEHUU IO OKPY>KHOCTU. CKOPOCTh M YCKOPEHHUE NMPHU ABUKEHUU TIO
OKPY>KHOCTH.

Bekrop cunel. PaBHogelcTByOIas cuia.

[Tepsriii 3akon HeroToHa. Bropoii 3akon HetoTona. Tpetuii 3akoH HbroToHa.

[IpuHUMI Cyneprno3uLuy CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: CHJIa TPEHHUS CKOJIBKEHHMsSI, CHJIa TPEHUsS IOKOS,
npyrue Bubl Tperus. KosdduuueHT TpeHus.

JIBr>KEeHUE TeN MO OKPYKHOCTH MO/ IEHCTBUEM HECKOIBKUX CHJL.

3akoH bepnymiu m nogbémHas cuna kpbiia. COBpeMEHHbIE JieTaTeNbHBIE ammaparbl, cyJa Ha
MOJIBOAHBIX KPBUIBSAX, aHTHKPHUIO Ha CKOPOCTHBIX aBTOMOOWISX. J[BMKeHHE mMmoe3fga Ha MarHUTHOM
MOAYIIIKE.

Cuiia TSKeCTH M 3aKOH BCEMHUPHOTO TATOTEHUs. J[BH)KEHHE TeJl BOKPYT TPaBUTAIMOHHOTO IIEHTPa
(B Tom uncie nnaHet Bokpyr Connua). [lepBas kocmuueckasi ckopocTb. HeBecoMoCTh U meperpysku.

PaBHOBecue MarepuanbHOM Touku. AOCOMIOTHO TBEpHOe Teso. PaBHOBecue TBEpPAOro Tena ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuisl. LleHTp TsoxecTu.

Nmnynse tena. U3Menenne umiyinbca. UMnynibe Criibl. YIpyroe u HEeynpyroe B3auMOJEHCTBHE.
3aKOHBI U3MEHEHUS U COXPAaHEHUsI UMITYJIbca. PeakTHBHOE IBUKCHHE.

Mexannueckasi paboTa U MOIIHOCTh. PaboTa cui TskecTd, ynpyrocTH, TpeHusi. CBsi3b 3HEpPTUU U
pabotel. IloTeHuunanbHasi SHeprusi Tena, MOAHITOrO HaJa MOBEPXHOCThIO 3eMiu. [loTeHuuanbHas
SHEprus cxatod mnpyxuHbel. KuHernueckass sHeprusa. Teopema O KHHETHYECKOM SHEpPruM. 3aKOH
VU3MEHEHUS U COXPAHEHUS MEXAHUYECKOW JHEPTUH.

Hemoncmpayuu.
HabmtoneHne MexaHW4YecKOro JIBUXKEHHS Tella OTHOCHTEIbHO pa3HBIX Tes OTCUETa.
CpaBHeHue myTedl M TpPAeKTOPUN JBMIKEHHS OJHOIO M TOrO JKE€ TeJIa OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.
N3mepenne CKopoCTH U yCKOPEHHMS MTPSIMOIMHENHOT0 IBY>KEeHM. VccienoBanne Mpu3HakoB
PaBHOYCKOPEHHOT'O IBUKECHHSL.
HaGntonenue qBUXeHUS Tea M0 OKPYKHOCTH.
HaOntoneHne MexaHMUYECKUX SIBICHUH, MPOUCXOMALIMX B CUCTEME OTCYETa
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBMXKEHHMHM OTHOCUTEIHHO KaOWHETa (PU3HKH.
Habntonenue paBHOBecus Tel, CBOOOIHOrO MajeHus, KojaeOaHHs MasTHUKA B MHEPLUAIBHBIX



cucTeMax Kak MOJATBEPXKAEHUE IPUHLUIIA OTHOCUTEIBHOCTH.

3aBHCHUMOCTh YCKOPEHHS TeJla OT €r0 MacChl U e CTBYIOIIEH Ha Hero cuiibl. HaOmonenue

paBeHCTBA CUJI IIPU B3aUMOJCHCTBUH TEI.

M3meHeHue Beca Tena npyu yCKOpeHHOM JBrxeHuu. [lepenaua

UMIIYJIbCa IPU B3aUMOJICHCTBUH TEIl.

[IpeoOpa3oBanus SHEPTUH IPU B3aUMOACHCTBUH TE.

CoxpaHeHue uMITyjbca pu abCOIIOTHO HEYNPyroM B3aumoeiictBun. CoxpaHeHHe UMITyJIbca IIpU

YIpPYroM B3aUMOJICHCTBHH.

Habntonenue peaktuBHOro apuxeHus. CoxpaHeHue 3Hepruu

IIpU CBOOOHOM IaICHUH.

CoxpaHeHue SHEPTUH [IPU ABMXKEHUHU TeJla MO J€HCTBUEM IIPYKUHBI.

Jlabopamopuuvie padbomul u onvimol.

KoHncTpyupoBanue Tpakra sl pa3roHa M JaJIbHEWIIEr0 PaBHOMEPHOIO JIBHYKEHUS IIapHKa
WIN TENEXKH.

OnpenencHue CpemHell  CKOpOCTH CKOJIBKEHUS Opycka WiaM  JBIDKEHHS LIapUKa
10 HAKJIOHHOU IJIOCKOCTH.
Onpenenenue YCKOpEHUs Tela TP  PaBHOYCKOPEHHOM JIBIKEHUA o

HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHM IPU PABHOYCKOPEHHOM JBMKEHHU 0O€3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka rumoTe3bl: €ciu NPy PAaBHOYCKOPEHHOM JIBUKEHHH 0€3 Ha4allbHOM CKOPOCTH MyTH
OTHOCSITCS KaK Psii HEYETHBIX YHCell, TO BPEMEHa OJIMHAKOBBI.

HccnemoBanme qBUKCHHMS TEIa, OPOIIEHHOTO TIOJT YTJIOM K TOPU30HTY.

Uccrenosanue 3aBHCUMOCTH CWJIBI  TPEHUS CKOJTBKCHUS OT  CHIIBI
HOPMAJIBHOI'O JaBJICHUA.

Omnpenenenne kodhGUIMEHTA TPEHUS CKOMBX)eHus1. Onpeienenne KECTKOCTH

MIPYKUHBL.

HccnenoBanue 3aBUCMMOCTH CHJIBI YIIPYTOCTH, BO3ZHUKAIOLIEH B IPYKUHE, OT CTEIIEHU
nedopMaruu npy>KUHBL.

Ompenenenue padOThl CHJIBI TPEHUS TIPU PAaBHOMEPHOM JIB)KEHHUH TeJia M0 TOPU30HTAIbHON
MOBEPXHOCTH.

Onpenenenue paboThI CHUIBI YIOPYTOCTH mpu  MOabEME rpy3a ¢
HCIOJIL30BAHHUEM HEITOIBHIKHOT'O U IOIBIIKHOTO OJIOKOB.

Pa3ngen 9. Mexanuveckue KoJIeOaHUS M BOJIHDI.

Konebarenproe nBuxkeHne. OCHOBHBIE XapaKTePUCTHKU KojeOaHW: TMepuoJ], dYacToTa,
amumMtyaa. [apMoHuYeckne KoseOaHus. 3aryxamomue koilebaHus. BbIHYXIeHHbIE KoleOaHUsI.
Pe3onanc.

MatemaTuueckuid M TPYKUHHBIM MasSTHUKU. [IpeBparieHue 5Heprud Mpu KosieOaTeIbHOM
JBHKCHUU.

Mexanuveckue BOJHBL. [IpomonbHble M mornepeyHbie BOJHBI. CBONCTBA MEXaHWYECKHUX BOJIH:
uHTepdepeHiusa u qudpakuus. JJinHa BOJHBI U CKOPOCTh €€ pacipocTpaHeHuss. MeXaHn4eCKHe BOTHBI
B TBEPJIOM TeJe, CEHCMUYECKHE BOJTHEI.

3Byk. Pacmpoctpanenue u oTpaxeHue 3ByKa. |'pOMKOCTh 3BykKa M BbICOTa TOHA. Pe3oHaHC B
akyctuke. MHppa3Byk u ynbTpa3BykK. Micnons30BaHue yabTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Jlemoncmpayuu.

HaGmronenne komebaHuii Ten TOM JEHCTBHEM CHJIBI TSDKECTH W CHJIBI YIIPYTOCTH.



Hab6mronenue konebanuii rpy3a Ha HUTH U Ha ipykuHe. HaOmoieHne BeIHY K ICHHBIX

KoJiebaHu# u pe3oHanca. PacnpoctpaneHue npoAoabHbIX U MONEPEYHBIX BOJIH (Ha

MOJIEIIN).

Habmonenue naTepdepeHiny u qudpakiiui BOJIH Ha TOBEPXHOCTH BoIbl. Habmonenue

3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUH pE30HaHC.

Jlabopamopuwvie pabomul u onvimol.

Omnpenenenre 4acTOThI U IIepro/ia KojiebaHui MaTeMaTHUecKoro MasTHiKa. OnpeieseHrue YaCTOThI

U niepruoja KojaeOaHuil Npy>KMHHOTO MasiTHHUKA.

HccnenoBanue 3aBUCUMOCTH NIepUoa KojeOaHU Tpy3a Ha HUTHU OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NIepUoa KojaeOaHul NPy KMHHOTO MasiTHUKA OT MaccChl rpy3a.

[TpoBepka HE3aBHUCHMOCTH TEpHOAa KoJIeOaHWI Tpy3a, MOABEIICHHOTO K JICHTE, OT MacChl
rpysa.

OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh NIEpU0/1a KoieOaHu MpyKMHHOTO MasiTHUKA OT Macchl
rpy3a U )KECTKOCTHU MPY>KUHBI.

W3mepenune ycKopeHHs CBOOOIHOTO M/ ICHHS.

Pa3gen 10. DiieKTpOMarHuTHOE MoJie U 3J1eKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE IoJie. DJEKTPOMAarHUTHbIE BOJIHBL. (CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[Ilkana 3J€KTPOMArHUTHBIX BOJH. Vcronb3oBaHHME 3IEKTPOMArHUTHBIX BOJIH Ui COTOBOHM CBSI3H.
Papnonokanus. KocMuueckast cBs3b.

DOnexkTpoMarHutHas mnpupoga cBera. CkopocTh cBeTa. BoiHOBbIE CBOIiCTBa  CBeETa:
uHTEephepeHIMs U AU PaKIHSL.

Jlemoncmpayuu.

CaoiicTBa 3JIeKTPOMAarHUTHBIX BOJIH. IHTEepepenus u

nudpakius ceera. Jlabopamophovie padomot u onvimel.

M3ydeHune cBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBbIO MOOMIIBHOTO Tene(oHa.

ITpoBeneHue onbITOB 110 HAOIIOAEHUIO MHTEp(EPEHIIMH U AU(PaKIIK CBETA.

Pa3gen 11. CBeToBbIe sIBJIeHMS.

JIlyueBass Mozenp cBeTa M reoMerpuueckas ontuka. VMcrounuku csera. [IpsmonuHeliHoe
pactipoctpanenue ceta. 3atmenus Comnna u Jlynsl. Otpaxenue cBeta. [lmockoe 3epkano. 3akoH
oTpaxkeHus cBeta. [TocTpoeHue nzodpakeHuit, chopMUPOBAHHBIX 3E€PKATIOM.

IIpenomiienne cBera. 3akoH npenomieHus cBera. IlonHoe orpaxeHue cera. lMcnonb3oBaHue
MIOJIHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIaX, ONITOBOJIOKOHHAS CBSI3b.

Jluuza, xom nydeir B JmH3Ee. Dopmyna ToHKOM JuH3BL [locTpoeHue wu300pakeHUH,
c(OpPMHPOBAHHBIX TOHKOHM NMH30M. OnTHueckass cucTtemMa (QoToarnmnapaTa, MUKPOCKONA M TEJIEeCKOIma.
I'na3, kak ontuyeckas cucreMa. biM30pyKoCTh U JaTbHO30PKOCTb.

Paznoxxenne Oenoro csera B crnekTp. OmbiTl HpioToHa. CnokeHHE CHEKTpalIbHBIX IBETOB.
Hucnepcus cera.

Hemoncmpayuu.

[IpssMmonuHenHOE pacnipocTpaneHue cBera. OTpaxkeHHe CBeTa.

[Tonyuyenue uzoOpakeHu# B IUIOCKOM 3epkaiie. [Ipenomienue

CBETa.

OnTuyeckuii CBETOBOJI.

Xon myueit B coOuparomeit Jina3ze. X0/ Iydeii B

pacceuBaroUIei INH3E.



[Tonyuenne n300pa>keHUl C ITOMOIIBIO JIMH3.
[Tpunun aevictBus oroanmnapara, MUKpOCKONA U Teeckona. Mozens riasa.

Pa3noxxeHne 6enoro cBera B CIEKTP.

ITomyuenue Oenoro cBera IpH CI0KEHUH CBETa PA3HbIX IIBETOB.

Jlabopamopuuvie padbomul u onvimol.

HccnenoBanue 3aBUCMMOCTH yIila OTPaXE€HUSI CBETOBOTI'O JIyda OT yIJla IaJIeHusl.

W3ydenue cBOWMCTB M300pakeHUs B INIOCKOM 3€pKaJe.

HccnenoBanue 3aBUCUMOCTH yIjla IPEJIOMIICHUS OT yIvla IaJCHUs CBETOBOIO Jy4ya Ha IDAHULE
«BO3yX—CTEKIIO».

[Tonmyuenue u3o0paxeHnii ¢ TOMOLIbIO COOUPAIOLIEH JINH3BL.

Omnpenenenne GOKYCHOIO pacCTOSTHUS U ONITUYECKOM CUIIbI cOOMparoeil TUH3BI.

OnbITHI 110 pa3I0KEHUIO OEJIOro CBETA B CIIEKTP.

OnbITHl IO BOCHIPUATHUIO IIBETA IPEAMETOB ITPH UX HAOJIIOACHNUHN Yepe3 LIBETOBbIE (DPUIBTPHI.

Pa3nea 12. KBanToBBI€C SIBJICHHS.

OmneiTel Pezepdopna u nianerapHas Mojaenb aroma. Moaens aroma bopa.

Hcnyckanue u noriomeHue ceera atoMoM. KBanTsl. JIuneiiuaTeie CIEKTPEI.

PaguoaktuBHOCTh. Anb(da-, 6eta- u ramma-usnydenus. Ctpoenue aroMmHoro sapa. HykinoHHas
MoJielb aToMHOro siapa. M3oronsl. PaguoaktuBHble npeBpaimieHus. [lepumon mosmypacmajna aToOMHBIX
anep. JlelicTBue pajAMOAaKTUBHBIX M3IYYEHHH Ha XUBbIE OpPraHMU3Mbl. 3allldTa OT PaJAMOAaKTUBHOIO
U3ITy4EHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsAJOBOrO M MAacCOBOTO 4YHCEN. ODHEPIUs CBS3U
aTOMHBIX siiep. CBsi3p Macchl W 3Hepruu. Peaknuum cuHTe3a W jAeneHUs sanaep. VICTOUHMKM SHEpruu
ConHua u 3B€34. SnepHas sHepreTrKa. JKOJIOrHUecKrue IpoOIeMbl 1/1€pHON SHEPIETUKH.

Jlemoncmpayuu.

Crniextpsl n3ny4yeHus U noriouieHus. CekTpbl

pa3IUYHBIX ra3o0B.

CrnexTp Bogopo/a.

Habmtonenue TpexoB B kamepe Buibcona. PaboTa cuérunka

VMOHU3UPYIOLIUX U3ITYyUEHHH.

Perucrpanus usnydeHns npupoJHbIX MUHEPAJIOB U IIPOILYKTOB.

Jlabopamopuwvie pabomsl u onvimel.

HabmnroeHue CIuIomHbIX U IMHEWYAThIX CIIEKTPOB U3ITYUYEHHS.

HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusim).

W3mepenue pannoakTUBHOTO (poHa.

IHoBTOPHUTEIBHO-00001IAK0LIMI MOYJIb.

[ToBTOpHUTENBHO-0000IIAOIINI MOAYIhL TpPEAHA3HAYCH I CHCTEMAaTH3allud W 000OIIeHus
MPEIMETHOTO COJEp>KAaHUS U ONbITa JEATEIbHOCTH, MPUOOPETEHHOrO MpU H3YYEHUH BCEro Kypca
¢u3KKKN yriyOJIEHHOTO YPOBHSI, a TaKKe JUIsl IOJrOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY
1o (usuKe.

B mpouecce u3ydeHus DAaHHOTO MOAYJSl pPEaNM3YyIOTCS M MOJIy4aloT JajlbHEWIlee pa3BUTHE
yueOHble JieficTBUA, oOecreyuBaroliue JAOCTHXKEHHE IMPEIMETHBIX W MeETalpelIMEeTHBIX pe3yJbTaToB
o0yueHus, GopMUpOBaHHE €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH: OOBSICHEHHE U OIMCAHUE SIBJICHUN Ha
OCHOBE TNPUMEHEHUs (U3NUYECKUX 3HAHUM, MCCIENOBATENbCKUE NEHCTBUA (BBIIBUKEHHUE THMIIOTE3,
IIOCTaHOBKA LEJIN Y IJIAHUPOBAHUE UCCIIEA0BAHMS, aHAJIN3 JAHHBIX U [TOJyYEHHE BBIBOOB).



[IpennoururenbHO (HOPMON OCBOEHHUS MOIYJS SBISETCA NPAKTUKYM, Iporpamma KOTOPOTo
BKJIIOYAET:

peleHne 3ajad, OTHOCSIIUXCS K Pa3IMYHBIM pas3ieiiaM W TeMaM Kypca (pU3HMKH, B TOM 4HUCIIe
3aJa4, UHTETPUPYIOLINX COJNEPIKAHUE PAa3HBIX Pa3JCIIOB;

BBINOJIHEHUE J1a00paTOpHBIX padOT M ONBITOB (BKJOYas pabOThl M OMNBITHI U3 IMEpeuHer K
pazzenaM Kypca) B YCIOBHSIX CaMOCTOATEIbHOTO IUIAHUPOBAHMSI IPOBEACHMSI UCCIIE0BaHMs, BEIOOpa U
000CHOBaHUS METO/Ia U3MEPEHUS BETUUNH, COOPKHU IKCIIEPUMEHTALHON YCTAHOBKH;

BBINOJIHEHUE NPOOJIEMHBIX 3aJaHUN IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa (3alaHus 110
€CTECTBEHHO-HAY4YHOM I'PaMOTHOCTH), B TOM UHUCJIE 331aHUI C MEXIIPEIMETHBIM COJIEPKAaHUEM;

paboTy HajJ TpyNIOBBIMH WIM WHAMBHUIYAJIbHBIMH IPOEKTAMH, CBS3aHHBIMH C COJAEp)KaHUEM
Kypca (pHU3UKH.

W3ydyenne MOBTOPUTEIHHO-0000INAIOIIETO MOAYJIS MOXET 3aKaH4YMBaTbCs IPOBEIEHUEM
JIMarHOCTUYECKOM paboThl 3a Kypc (pu3MkM yriryOJIEHHOTO YpOBHS, BKIJIIOYAIOIIEH 3aJaHMsl Pa3HOTo
YPOBHSI CIIO)KHOCTH. Pe3ynbTaThl BBHINOJHEHUS AMArHOCTHYECKOW pabOTHl MOTYT IOKa3bIBaTh CTENEHb
TOTOBHOCTH OOYyYaromMXcs K OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3mke, a Takke
CBUJETEIBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON I'PAMOTHOCTH.



ITNIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOT'PAMMBI 11O ®U3UKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUMA

N3yyenne ¢u3MKH Ha YpOBHE OCHOBHOTO OOIEro oOpa30BaHMs HANPABICHO Ha JIOCTHXKEHUE
JUYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pPa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbI

B pe3ynbrare u3ydenus (GU3MKH Ha YpPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHHSA y 00ydYaromierocs

OyayT chOpMHUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3yIbTAThI B YACTH:

o I)nampuomuueckozo 60cnumanus:
MIPOSIBIIEHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (hU3HUECKON HAYKH;
LIEHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSM POCCUUCKUX YUEHBIX-(PU3HUKOB;

o 2)eparxcoanckozo u OyxXo6HO-HPAGCMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX M JTHUUYECKUX
po0JIeM, CBSI3aHHBIX C MPAKTHYECKUM TPUMEHEHUEM JIOCTHKCHUN (PHU3HKH;

OCO3HaHUE BAXXHOCTH MOPATbHO-3TUYECKHUX MIPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

e 3)acmemuueckozo 60CRUMAHUA:

BOCIPUATHE OSCTETHYECKHX KadyecTB (PU3MYECKOW Hayku: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUIHOCTH;

o  4)uennocmu HAyYHO20 NOZHAHUA:

OCO3HaHWE LIEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEN COCTABIISIIOIEH KYJIbTYpHI;

OpHUEHTAIIMS B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEACTABIECHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUSI IPUPO/IBI;

pa3BUTHE HAYYHOU JHO003HATETLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON IETETHbHOCTH;

o 5)gpopmupoeanus Kynromyput 300p0o6ba u IMOUUOHAIbHO20 O1A20NOAYYUA:

OCO3HaHHE IIEHHOCTH O0€30MacHOro 00pa3a >KU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE,
BaXHOCTH TpaBUJI 0€30MacHOT0 MOBEJACHHS Ha TPAHCIIOPTE, HA JOPOTraX, ¢ SJEKTPHUUECKUM U TETIJIOBBIM
000pyI0BaHUEM B JIOMAITHUX YCIIOBUSX;

c(hOpMHUPOBAHHOCTH HaBBIKA PeIICKCHH, TPU3HAHNE CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa
y IPYTOrO YEJIOBEKa;

e 6)mpy0o6ozo eocnumanus:
aKTUBHOE y4YacTHE B pEIICHWH MPAKTHYCCKMX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpTraHM3aIfK, TOpoJIa, Kpas) TEXHOJOTHYSCKOW W COIUAIBHONW HAINPaBICHHOCTH, TPEOYIOIIUX B TOM
yrclne ¥ PU3nIeCKUX 3HAHUM;
WHTEPEC K MPAKTUYECKOMY H3yUeHHUI0 IPodeccuil, CBI3aHHBIX ¢ (PU3UKOIA;
®  7)IK0102UYEeCKO20 60CRUMAHUA:
OpHEHTAIMS Ha MPUMEHEHHE (DPU3WUSCKUX 3HAHWH JIJIS pelIeHHs 3a7ad B 00JacTH OKPYIKaromIeH
Cpe/Ibl, TUTAHUPOBAHMS IIOCTYITKOB M OIICHKH MX BO3MOKHBIX TIOCIICICTBHI JJIS OKPYIKAIOIICH CPEJIbI;
OCO3HaHWeE TJI00aTHHOT0 XapaKTepa SKOJOTHISCKUX MTPOOJIeM U IIyTel UX PEIICHHS,;
o  8)adanmayuu K uZMEHAIOUWUMCA YCI08UAM COUUATLHOU U NPUPOOHOU CPEObl:

MOTPeOHOCTh BO  B3aUMOJICUCTBUU IpU  BBITOJIHEHUHU WCCIIETIOBAHUIA u
POEKTOB (PM3UYECKOM HAMIPABIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JPYTHUX;
MOBBIIICHUE YpOBHS CBOEH  KOMIIETEHTHOCTHU yepe3  MPaKTUYECKYIO

ACATCIIbHOCTD,



noTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHWH, YMEHHMH (OPMYIMPOBATH WJEH, IOHATHS,
THIIOTE3BI 0 (PU3NIECKUX OOBEKTaX U SIBICHUSX;

0co3HaHMe Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCcTH (DU3HKH;

IUIAHUPOBaHUE CBOEr0  pa3BUTHA B IPUOOPETEHUU HOBBIX  (PM3MUYECKUX 3HAHWH;

CTpeMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCTIOIb30BaHUEeM (PU3MYECKUX 3HAHUA;

OLICHKAa CBOMX JEHCTBUM C YYETOM BIIMSHHUS Ha OKPYXKAlOLIYK CpPELy, BO3MOKHBIX
1J100aJIbHBIX TOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesynbrate ocBOEHHUS IpOrpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUS Y
oOydaromierocss  OynyT  chOpMUPOBAaHBI  MeTamnpeIMeTHbIe  pe3yabTaTbl,  BKJIIOYAIOIINE
MO3HABATENIbHBIE YHUBEpCalibHbIe Y4eOHbIC NEHCTBUS, KOMMYHUKATHBHbIC YHUBEpCaJbHbIC yueOHbBIC
JICHCTBUS, PETYIIATUBHBIC YHUBEPCAIbHBIC yUeOHBIC ACHCTBUSI.

IMo3HaBaTeIbHbIE YHUBEpPCAJIbHBIE YUeOHbIe AeiicTBUs ba3oBble jJornueckue
NeHCTBUSA:
BBISIBJIATH U XapaKTepu3OBaTh CYIIIECTBEHHBIE MPU3HAKH 00BEKTOB
(s1BICHMI), KITacCU(PUIIPOBATh UX;

BBISIBJIATh 3aKOHOMEPHOCTHM M IPOTHUBOPEUUS B paccMaTpUBaeMbIX (akTax, JIaHHBIX U
HAOJII0JICHUAX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJIATh TIPUYMHHO-CJIEJICTBEHHBIE CBSA3U MPU HU3YYEHUH (PU3MUECKUX SBICHUHA U IPOLIECCOB,
JIENIaTh BBIBOABI C HCIIOJIB30BAHMEM JEAYKTUBHBIX W HMHIYKTHUBHBIX YMO3AKJIIOUYEHHUH, BBIABUIATh
TUIIOTE3bI O B3aUMOCBS35X (PU3NYECKUX BETUUMH;

CaMOCTOSITENIbHO BBIOMpaTh croco0 pemieHus ydeOHoW ¢u3nyeckol 3anauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB peIlIeHHus, BbIOOp Hambojee MOAXOASIIEr0 C YYETOM CaMOCTOSITENBHO
BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ncciieqoBaTe/ibCKHe 1eHCTBUS:

HCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATENBCKUII MHCTPYMEHT IIO3HAHMSI; IPOBOJUTH 10

CaMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIIOKHBIN
(bu3nyecKnii FKCIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAaHNE (PU3NYECKOTO SABJICHUS; OLICHUBATh Ha

MPUMEHUMOCTh U IOCTOBEPHOCTh MH(POPMAIHUIO, OTYUEHHYIO
B XOJI€ UCCJIEIOBaHMS MU SKCIIEPUMEHTA,

CaMOCTOSITENILHO (OPMYJIMPOBaTh O0OOIIEHHS M BBIBOABI IO pe3yJbTaTaM MPOBEIEHHOTO
HaOJII0IeHNs, ONBbITA, NCCIIEOBAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE JajbHellIIee pa3BuTue (GU3MUEeCKUX MPOILECCOB, a TAK)KE BBIABUTATh
MPEIOJIOKEHNS 00 X Pa3BUTHHU B HOBBIX YCJIOBUAX M KOHTEKCTAaX.

Paborta ¢ nndopmanmeii:

IPUMEHATh PA3TUYHbIE METOJbl, HHCTPYMEHTHI U 3alpOChl IpU MOUCKE U 0TOOpe MH(pOopMaIuu
WIN TaHHBIX C YYETOM IpeI0KEeHHOM yueOHol (pu3nueckoit 3agauu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBAaTh U WHTEPHPETHPOBATh MH(OPMAIMIO PA3IUYHBIX BHJOB U
dbopM TpeCTaBICHNUS;

OLIEHUBATh HAAEKHOCTh HWHPOPMALMU 10 KPUTEPUSAM, TMPEUIOKEHHBIM YUYHUTEIEM MU
c(OpMYIMPOBAHHBIM CaMOCTOSTEIIBHO;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaJIbHYIO  (opMy TMpeAcTaBieHUs UHPopManuu U



WUTIOCTPUPOBATh pellacMble 3a7add HECIIOKHBIMU CXEMaMH, JuarpaMMaMi, WHOW TpaduKoOd H HX
KOMOWHALUAMU.

KoMMyHMKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbI€e 1eliCTBUSA:

B XoA€ OOCyXJeHHs y4eOHOro Marepuasa, pe3yJbTaToB JabO0paTOpHBIX paboT M MPOEKTOB
3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEeMbl U BbICKA3bIBaTh HJIEH, HAllEJICHHBIE HA PEILICHHE
3aJauu ¥ MojajepKanue 01aroxKenaTeaTbHOCTH OOICHMS;

CONOCTABJIATL CBOU CYKXIACHHA C CYXKIACHUAMU JPYIruX YYaCTHHUKOB Jualiora, O6Hapy)KI/IBaTB
pa3ianyune U CXOJICTBO MO3UIINKT;

BBIPaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

MyOMUYHO TPEJCTABISITh PE3yIbTAaThl BBIMOJTHEHHOTO (DU3MUYECKOTO OIbITa (IKCIEPUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

MMOHMMAThH U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAH/IHON ¥ HHIUBUYaTbHOU PaOOTHI IPH PEIICHUU
KOHKPETHOU (PU3HUYECKOU MPOOIICMEI;

MPUHUMATH L€ COBMECTHOW NESTEIbHOCTH, OPTaHU30BBIBATh ACHCTBHS MO €€ JTOCTHXKEHUIO:
pacmpenensiTs poiu, o0CyKIaTh MPOLECCH U PE3yJbTaThl COBMECTHON paboThl, 0000IaTh MHEHHUS
HECKOJILKHX JTIOJICH;

BBITIOJIHSTH CBOIO YacTh PabOThI, IOCTUTasi KAYECTBEHHOTO pe3yJibTaTa MO0 CBOEMY HaIPaBJICHHUIO
U KOOPAMHUPYSI CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMaH/IbI;

OLICHMBATh KaueCTBO CBOEr0 BKJaga B OOMIMI MPOAYKT IO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PeryasituBHbIe YHHBepCaJIbHbIE yueOHbIe AercTBUSA
Camoopranmsanms:

BBISIBJIAT MPOOJIEMBl B JKU3HEHHBIX M Y4YEOHBIX CHUTyalMsX, TPeOYIOLIMX JUIsl peLIeHus
(buznyecKuX 3HaAHMIA;

OPUEHTHPOBATHCS B PA3IMUYHBIX IMOAXO0JaX HPUHATHUSA pelIeHUH (MHAUBHAyaJIbHOE, MPUHSATHE
pelleHts B IpyIIe, IPUHATHE PEIIeHUH rpynmnoil);

CaMOCTOSITENIHO COCTABIIATh AITOPUTM peIIeHus (PU3nYecKo 3a/laui UM IUIaH UCCIIEOBAaHUS C
y4ETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpOBaTh IHpeilaraeMble
BApUAHThI PELICHUN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHbII HHTE/JIEKT:
JlaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUU U MpeJyiaraTh IiaH e€ N3MEHEHUs; OOBICHATD
IIPUYUHBI JOCTHKEHUS (HemoCTHXXKEHMST) pe3yIbTaToB
NesITeIbHOCTH, 1aBaTh OLIEHKY PUOOPETEHHOMY OMBITY;

BHOCHUTh KOPPEKTHBBI B JI€ATENBHOCTh (B TOM 4YHCIE B XOJI BBINOJHEHUS (U3NYECKOTO
UCCJIEIOBAaHMSI WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, HW3MEHUBIIUXCA CHUTyalui,
YCTaHOBJICHHBIX OIMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATA LIEJU U YCIOBUSAM.

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJIe CIOpa WM JUCKYCCHU Ha HAy4YHYIO TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

MPU3HABATH CBOE MPAaBO Ha OMIMOKY NMPH peHIeHUH (U3UYECKUX 3a/1a4 MM B YTBEPXKACHUSAX Ha
Hay4yHbIE€ TEMBI U TAKOE YK€ MPABO APYTroOro.

INPEAMETHBIE PE3YJIBTATbBI



K koH1y o0yuenus ¢ 7 kiacce nipeiMeTHbIE Pe3yJIbTAaThl HA YIIIyOJIEHHOM YPOBHE JIOJKHBI OTPaXaTh
c(hOpMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHHI:

UCIOJb30BaTh MMOHATUA: (PU3MUECKHME U XMMUYECKHE SIBJICHUs, HAOIIOJEHUE, HKCIEPUMEHT,
MO/JIeJIb, TUIIOTE3a, EAMHULIBI (PU3NUECKUX BEJIUYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BELECTBA
(TBEpmOE, KHIKOE, Tra3000pa3HOE), MEXaHUYECKOe J[BHXEHHE (PaBHOMEpPHOE, HEpaBHOMEpPHOE,
NPSIMOJIMHEHOE), TPACKTOpHs, PaBHOJCHCTBYOImIas cui, aedopmamust (ynpyras, IUIACTHYECKAs),
HEBECOMOCTh, COOOIIAIOIINECS COCYIbI;

YBEPEHHO pa3iuyarh sSBieHus (qud@y3us, TEIUIOBOE IBUKEHHUE YACTHUI] BEIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPABHOMEPHOE ABM)KEHHE, MHEPLMs, B3aUMOJEHCTBUE TEJ, PaBHOBECUE TBEPABIX TEN C
3aKpeIIEHHON OChbIO BpALEHMS, IepeAaya AaBJICHUS TBEPABIMHU TEJIaMM, XUAKOCTAMU U Ta3aMH,
aTMOC(epHOe [aBJICHUE; IUIABAHUE TEJ, MPEBPAIICHUS MEXaHWYECKOH 3HEpruu) Mo ONUCAHHI0 MX
XapaKTEpHBIX CBOICTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSBICHNE H3YYCHHBIX (PM3NYECKUX SBICHUHA B OKPY’KAIOIIEM MHpE (B TOM YHCIIe
¢uznueckue SBICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C PA3IIMYHBIMU CKOPOCTSIMU B KUBOM U HEKUBOU
npupoje, NecTBUE CUIT TSDKECTH, TPEHUs, YIPYTOCTH B MPUPOJE M TEXHUKE, BIMSHUE aTMOC(HEPHOTO
JIaBJICHUs] HA JKUBOM OpraHu3M, IUIaBaHME pbIO, phIYard B TeJle UYeJIOBEKAa), MPU 3TOM IEPEeBOJIUTH
NPaKTUYECKYI0 3aqady B Y4YeOHYIO, BBIIENATH CYIIECTBEHHBIC CBOWCTBA (TMPHU3HAKM) (PHU3HMUECKUX
SIBIICHHIA;

OIMCHIBATh M3YYEHHBIC CBOWMCTBA TeNl U (PU3MUECKUE SIBICHUS, UCIIONB3YS (PU3NIESCKHE BETMUNHBI
(Macca, 00bEM, TNIOTHOCT BELIECTBA, BPEMs, ITyTh, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH,
BEC TeJla, cujla TPEeHMsl, JaBJIeHHEe TBEPJAOrO Tena, AaBJIeHHUE cTOI0a JKUIKOCTH, BBITAIKUBAIOIIAs CUIIA,
MeXaHHuYecKasi paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KOA(Q(HUIMEHT MOJE3HOTo NeHCTBUSA
MEXaHU3MOB, KHUHETHYECKas M TMOTEHLMalbHAas SHEPrus), MpH OINUCAHUU MPaBHIBHO TPAKTOBATh
(Gu3NYECKUN CMBICH HCIIOJIB3YEMbIX BEIMYMH, MX O0O03HAYEHMS] U EAUHMIIBI (PU3NYECKUX BEITUYMH,
HaXoAUTh (POPMYJIbI, CBA3BIBAIONINE JAaHHYIO (PU3MUYECKYIO BEIMYUHY C APYTUMHU BEIMYMHAMU, CTPOUTD
rpaduKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIHYNH;

XapaKkTepu30BaThb CBOMCTBA Tel, (U3NYECKUE SIBICHHS M IPOLECCHl, MCIONb3Yys IpaBuiia
CIIOKEHMsI cul (BIOJIb OAHOW mpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBHIO
paBHOBecHsl pbluara (0J0Ka), «30J0TO€ MPaBWIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHWYEeCKOMH
SHEpPruy, IpU TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIHUCHIBaTh €r0 MaTeMaTH4YeCKOe
BbIpa)KEHUE;

CTPOUTH MPOCThIE (PU3HUECKHE MOJAETU PEATbHBIX 00BEKTOB, MPOLECCOB U SIBICHUN, BBIICISTDH
OpyU O3TOM  CYIIECTBEHHbIE M  BTOPOCTENEHHBbIE CBOMCTBA OOBEKTOB, MPOIECCOB, SBICHUIA,
OPUMEHSATH (prU3nYecKre MOJIeNN Al 00bACHEHHS (PU3UYECKHX MPOLIECCOB U PElIeHUs y4eOHBIX 3a/1a4;

OOBSICHATH (hU3MYECKHE SBJICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE B KOHTEKCTE CUTYalUil
NPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, U pellaTh KaueCTBEHHbIE 33Ja4yl, B TOM 4HCIe TpeOyromme
YHCIIEHHOTO OIEHUBAHUS XapaKTepHBIX 3HAYeHUH (U3HUECKUX BEJIWYMH, IMPU OSTOM BHIOMpATh
aJIeKBaTHYI0 (U3MYECKYI0 MOJENb, BBIABIATH NPUYMHHO-CIEICTBEHHbBIE CBSI3U M BbICTpAauBaTh
JOTMYECKYI0 IEMOYKY PpacCyXJeHUH ¢ Oomopod Ha HU3yueHHbIE CBOMCTBAa (PU3MUECKUX SBJICHUH,
¢du3nUeckre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemats pacuéTHble 3a1aydl (B 2—3 JeHCTBUS) MO HM3y4yaeMbIM TemaM Kypca (pu3uku, BbIOMpas
a/IeKBaTHYIO (PU3NYECKYIO0 MOJENb, C UCIOIb30BaHUEM 3aKOHOB U (POPMYJI, CBSI3bIBAIOLIUX (PU3NUECKUE
BEJIMUMHBI, 3allUChIBaTh KPAaTKOE YCIOBUE U Pa3BEPHYTOE pPELICHHUE 3a7aul, BBIABIATH HEIOCTAIOIINE
WK U30BITOUHBIE TaHHBIE, 00OCHOBBIBATh BHIOOP METOMA PEIICHUS 3a/laul, UCIOJIb30BATh CIIPABOYHbIC
JJAaHHbIE, IPOBOJUTh MAaTeMaTHUYECKHE IpeoOpa3oBaHMsl M pacuéThl, OLIEHUBATh PEATUCTHYHOCTh



MOJIyYEHHOT0 3HaueHUsi (GU3NYECKON BETUUMHBI U OMPEIENATh Pa3MEPHOCTh (PU3MUECKON BEIMYUHBI,
IIOJIyYEHHOM IPU PELICHUU 3a1a4u;

pacro3HaBaTh HpPOOJIEMBbI, KOTOPHIE MOXKHO DELIMTh HpPU TMOMOLIM (U3NYECKHX METOJO0B, H
npeyiaraTh OPUEHTHPOBOYHBIA CHOCOO pelleHus, B OINUCAaHUU MCCIENOBAaHUS PAacClO3HABATh
IpOBEpsieMOe MPENONIOKEeHNEe (TUIIOTE3Y), MHTEPIPETUPOBAThH MONyUYEHHBINA Pe3yIbTaT;

MPOBOJIUTH OIBITHI 1O HAOMIOAECHUIO (U3WYECKUX SBICHUH WM (DU3UYECKHX CBOWCTB Tel
(muddysus, TemIoBoe paclIMpeHHe Ta30B, SBIEHHE WHEPUUH, HW3MEHEHHE CKOpPOCTH IIpH
B3aMMOJICHCTBHUM TeJI, Mepeaaya JaBJICHUS KUAKOCTBIO U Ta30M, MPOSIBICHUE NEHCTBUS aTMOCHEPHOTO
JaBJICHUS, JIEUCTBUE TMPOCTHIX MEXaHU3MOB): (OPMyIHpPOBaTh NPEANONIOKEeHHE (THIIOTE3y) O
BO3MOXHBIX pe3yJibTaTax HaOII0IeHUH, CaMOCTOSTENBHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO Habopa
o0opyaoBaHus M (POPMyITUPOBATH BBHIBOIBI;

MIPOBOAUTH MPSIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3NUECKUX BENUYHUH (PacCTOSHUE, MPOMEKYTOK
BpPEMEHH, Macca Tena, 00bEM Tesa, cuiia, TeMIepaTypa, INIOTHOCTh KXUAKOCTU U TBEPAOIrO Teja, cuiia
TPEHUsI CKOJIBKCHMS, NABJICHHE BO3]lyXd, BBITAIKWUBAIOIIAS CHJIA, IEHCTBYIOIIAs HA IOTPYKEHHOE B
KUAKOCTb TeJ0, KO3((UIMEHT IOJE3HOr0 JEMCTBHSI IMPOCTHIX MEXAaHHW3MOB) C HCIIOJIb30BAHHUEM
AQHAJIOTOBBIX M IUGPOBBIX MNpUOOPOB, OOOCHOBHIBATH BHIOOP MeETOJa H3MEpPEHUs, (QPUKCUPOBATH
MOKa3aHUsl TNPUOOPOB, HAXOJUTh 3HAUECHUE H3MEPAEMONl BETUYMHBI C TOMOIIBIO YCPEAHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATH IMOTPEIIHOCTh U3MEPEHNUN;

MPOBOANTH HECJIOKHBIE SKCIIEPUMEHTAIbHBIE NCCIICJOBAaHHS 3aBUCUMOCTEH (PU3NYeCKUX BEINYNH
(3aBUCHMOCTH TYTH DPAaBHOMEPHO IBIDKYLIETOCS Tela OT BPEMEHH [BWDKCHHS Tela, CHJIbl TPEHHS
CKOJIBXKECHUS OT CHJIBI HOPMAaJbHOTO JaBIICHHUS, KadecTBa OOpabOTKM TOBEPXHOCTEH Teln W
HE3aBUCHMOCTH CWJIBI TpPEHHUS OT IUIONIAJNA CONPHUKOCHOBEHHUS TEJ, CHJIBI YIPYTOCTH OT YIUTMHHEHUS
NPY>KHUHBI, BHITAJIKABAIOIIEH CHUJIBI OT 00bEMa MOTPYKEHHOW YacTH Tella ¥ OT IUIOTHOCTHU XKHJIKOCTH, €&
HE3aBUCHMOCTH OT IJIOTHOCTH Tesa, OT TNIyOMHBI, HA KOTOPYIO HMOIPYKEHO TEeJO, YCIOBHH IIaBaHUS
TeJ, YCJIOBUM paBHOBECHs pblyara M OJIOKOB): COBMECTHO C yuHTelaeM (opMylupoBaTh 3a1ady MU
TUIIOTE3y MCCIIEOBAHUS, CaMOCTOSTENIbHO IUIAHMPOBATh HCCIEAOBAaHUE, CaMOCTOSTEIBHO COOMpPATh
OKCIEPUMEHTAJBHYI0 YCTAaHOBKY C WCHOJB30BAHWEM WHCTPYKIMU, NPEACTABIATh ITOTyYeHHBIC
3aBUCUMOCTH (DPU3MYECKMX BEIMYMH B BHJIE TaOJMIl M TpaHKOB, OLEHMBATH MOTPELIHOCTH, J€JIaTh
BBIBOJIBI 110 pe3yJibTaTaM HCCIIeJOBAHUS;

co0Jro1aTh MpaBuiIa TEXHUKK O€30MacHOro TpyJa MpH padoTte ¢ 1a00paTOPHBIM 000py10BaHHEM;

YKa3bIBaTh TPUHIMIBI JIEHCTBHS TPUOOPOB M TEXHUYECKHX YCTPOHCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIArOIIMecs] COCyIbl, OapoMeTp, pbldyar, TIIOJABMKHBIA ¥ HEMOJIBMKHBIA OJIOK,
HaKJIOHHAs [IOCKOCTB;

XapakTepu30BaTh MPHHLMUIBI JEHCTBUS H3YyYEHHBIX NPHOOPOB, TEXHUYECKUX YCTPOMCTB M
TEXHOJIOTHYECKUX TIPOIIECCOB C OMOPOW HA WX OMHMCAaHUS (B TOM YHCIE: TOJIIUITHUKH, YCTPOWCTBO
BOJIONIPOBOA, TUAPABIMYECKUN TIpecc, CH(OH, MAaHOMETP, BBICOTOMED, MTOPIIHEBOI HACOC, apeoMeTp),
UCTONB3Yysl 3HAHUSA O CBOWCTBaX (PU3MUECKUX SABICHUM M HEOOXOIMMble (GHU3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCTIOJB30BAaTh CXEMBl M CXEMATHYHbIE PHCYHKH W3YYCHHBIX TEXHHYECKHX YCTPOMCTB,
WU3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPH PEIMICHUH Y4eOHO-TIPAKTHUECKUX 3a7ad;

NPUBOANUTH TpPUMEPHI (HAXOAUTh MH(POPMALMUIO O TMpHUMEpax) MPaKTHUYECKOTO MCIOIb30BaHHS
¢u3nuecKkux 3HAHUKA B IMOBCETHEBHOM KM3HM JUId obOecrieueHus 0e30MacHOCTH IMpH OOpalleHuH C
npubopaMM M TEXHHYECKHMMH YCTPOMCTBAaMH, COXpPAaHEHHS 3J0POBbSI W  COOJIOAEHHS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYKAIOIIeH cpere;

OCYIIECTBIISATH OTOOP MCTOYHHKOB HH(popMaimu (usnyeckoro conepxkanus B HHTepHeTe,
CaMOCTOSITENIEHO (POPMYIIHPYS MOMCKOBBIN 3aMIPOC, HA OCHOBE UMEIOIIMXCS 3HAHUN U MYTEM CpaBHEHUS



Pa3IUYHBIX HCTOYHUKOB BBIIEIATH HHPOPMAIUIO, KOTOPAsl SBJISIETCS MPOTUBOPEUNBOM UM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONIB30BATh IPH  BBIIOJHEHWM YYEOHBIX 3aJaHUil HAY4HO-TIOMYJISIPHYIO JIUTEPATypy
(GHU3MYECKOTO COJEpIKaHMs, CIIPABOYHBIC MaTE€pHAbl, PECypchl ceTd VHTEepHET, BIageTh NpHEMaMU
KOHCIIEKTUPOBAHM TEKCTa, peoOpa3oBanus HHPOPMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIEC KPATKUE MMCHbMEHHBIE M YCTHBIC COOOIIEHNSI Ha OCHOBE 2—3 MCTOYHUKOB
uHpopManuu (PU3MUECKOTO COAEP)KaHUS, B TOM 4YHCIEe MyONWYHO JeNaTh KpaTKUE COOOIICHHS O
pe3yJibTaTax IMPOCKTOB HIIN yq€6HBIX HCCHGI[OBaHHﬁ, IIpru 3TOM I'paMOTHO HCIIOJIB30BaTh H3y‘-IeHHbIﬁ
NOHATHIHBIN annapaT Kypca GU3MKH, CONPOBOXK/IATh BHICTYIUICHUE MTPE3ECHTALIUCH;

IIpHU BBIITOJHCHHUHU y‘-Ie6HBIX IMPOCKTOB U I/ICCHGILOBaHI/If/’I pacnupeaciisaTb 00513aHHOCTH B rpynic B
COOTBCTCTBHMH C IIOCTABJICHHBIMU 3aaadaMH, CICOAHUTH 3a BBIIIOJHCHUCM IIJIaHA ﬂeﬁCTBHﬁ, aZCKBATHO
OLICHUBATh COOCTBEHHBIN BKJIad B ACATCIBHOCTb TI'PYHIIbI, BBICTpaMBAaTb KOMMYHHKATHBHOC
B3aUMO/ICHCTBUE, YUUTHIBAsE MHEHHE OKPYKAIOLIHX.

K xoniy obydenus ¢ 8 knacce npeiMeTHbIE pe3yIbTaThl HA YTIyOJIEHHOM YPOBHE JAOKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y 00yYaOIIUXCSI YMEHUI:

WCIIOIb30BaTh MOHATUS (Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JABUKEHHUE aTOMOB M MOJIEKY,
arperatHbl€ COCTOAHHMA  BCIICCTBA, KPUCTAJUIMYCCKHUEC U aMOpCpHI)Ie TCI1a, HaCLIHIeHHBIfI u
HEHACBIIICHHBIN Map, cCrocoObl U3MEHEHHSI BHYTPEHHEH YHEPTUH, SJIEMEHTAPHBIN JIEKTPUUYECKUIL 3aps/,
MPOBOJAHUKH, TMOJYIPOBOJAHHUKH, TUAIEKTPUKU, HCTOYHHUKH TIOCTOSHHOTO TOKAa, JJIEKTPHYECKOE U
MarHUTHOE TOJIS, ONTUYECKasi CUCTEMa) U CUMBOJIMYECKUHN S3bIK (PU3MKU IPU pEIICHUU Y4EeOHBIX U
MPAKTUYCCKUX 3aaa4,

YBEPEHHO pa3nuyaTh SBICHUS (TEIUIOBOE pacIipeHue (CkaTue), TelIoBOe paBHOBECHE,
MOBEPXHOCTHOE HATS)KEHHWE, CMAauMBaHWE, KANWUISpPHbIE SBIEHUSA, WCIApEeHHUe, KOHACHCAlMs,
MJIaBJICHUE, KPHUCTATU3ALMS, KHUIIEHUE, CIOCOOBI Teruionepeaadyn (TEruIoNnpOBOJAHOCTh, KOHBEKITHS,
U3IIy4eHHUE), TEIUIOBBIE TOTEpPH, OJJICKTPHU3allMsd TeJ, B3aWMMOJICUCTBHE 3apsA/IOB, JIEHCTBUS
3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJCHCTBUE MAarHUTOB, I€UCTBUE MAarHUTHOTO IOJIS
HAa TPOBOJHHK C TOKOM) TIO OIMCAHUIO HX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacrno3HaBaTh NPOSIBICHNE U3YUEHHBIX (DU3UUECKUX SIBJICHUH B OKPY’KaIOILEM MHpE (B TOM YHCIIe
dbuznyeckue sBIEHUS B MPHUPOJEC: MOBEPXHOCTHBIE U KAMWJUIAPHBIC SBICHUS B MPUPOAE, KPUCTAIIIBI B
npupone, uznyuenue ConHia, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bI, 00pa30BaHUE POCHI, TyMaHa,
HHCA, CHEra, 3JICKTPUYCCKHUEC SABJICHUA B aTMOC(l)epe, SJICKTPHUYCCTBO XUBBIX OPraHM3MOB, MAarHUTHOC
nosie 3emsid, Aperd MOIIOCOB, pOJIb MarHUTHOTO TOJs IS JKU3HM Ha  3emile, TOJISIPHOE
CUSIHUE), TpPU OSTOM IEPEBOAUTH

MPAKTHYECKYIO0 3a/ady B y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBa (NMpPU3HAKH) (HU3HUECKUX
SIBIICHUIA,

OIMCHIBATh N3YUYEHHbIE CBOICTBA TeNl U (PU3NYECKUE SBICHUS, UCTIONIb3YS (PU3NUECKHUE BEIINUMHBI
(TeMmiepatypa, BHYTPEHHSISI SHEPrus, KOJMYECTBO TEIUIOTHL, paboTa rasa, yAeibHas TEIIOEMKOCTh
BEIIECTBa, yJeibHAas TEIUIOTA IUIABJICHUA, yJelbHAasl TEIUloTa MapooOpa3oBaHUs, yHeidbHas TEsioTa
CTOpaHUs TOIUINBA, KOA((UIIMEHT MOJIE3HOTr0 ASUCTBHS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS BIaXKHOCTb
BO3/yXa, DJIEKTPUYECKHI 3apsijl, CUJla TOKA, JJIEKTPUUECKOE HANIPSHKEHHUE, COIPOTUBIIEHNE IPOBOIHUKA,
OJIC B menu TOCTOSHHOTO TOKa, JJIGKTPUUECKOE YJAEIbHOE COMPOTUBJICHUE BEIIECTBa, pabora u
MOIIHOCTb AJIEKTPUUYECKOTO TOKAa), MPU ONMCAHUM IPABWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI
UCTIOJIb3YEMbIX BEIWYHMH, X 0003HAUYEHUS W EJUHULBI (PU3UYECKUX BEIUYHH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIME JAHHYIO (PU3NYECKYIO BEIMYUHY C JPYTUMHU BEINYMHAMH, CTPOUTH IpaUKU M3YUSHHBIX



3aBHUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOWCTBA Tell, (DU3MYECKHE SBICHUS M TPOLECCHl, HCIOJIb3ys OCHOBHBIC
II0JIO’KEHUSI MOJIEKYJISIPHO-KMHETUUYECKOM TEOPUU CTPOEHHUS BEIIECTBA, YpPaBHEHUE TEIUIOBOTO OajnaHca,
3aKOH COXPAaHEHHUS JIJIEKTPUUECKOro 3apsia, 3akoH KysoHa, MpUHIUI CyNEepro3uLdU JIEKTPHUYECKUX
nosiei, 3akoH Oma s y4yacTka uenu, npaBuia Kupxroda, 3akon Oma ais MOTHOW IIEMH, 3aKOH
Jlxoyns-JIeHna, 3aK0H COXpaHeHUs SHEPTUH, IPH STOM Pa3iINyaTh CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA U
€ro MaTeMaTUYECKOE BBIPAKEHUE;

CTPOUTH MPOCThIe (HU3MUECKHUE MOJIEIH PealbHbIX OOBEKTOB, MPOLIECCOB U SIBICHHM, BBIIEIATH
IIPU 3TOM CYUIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, MPOIECCOB, SIBICHUIl, MPUMEHSITh
¢du3nueckne Moaenu it O0bICHEHUS (PU3NUECKUX MPOIIECCOB U PELICHUs yUeOHBIX 3a/1a4;

OOBSICHATh (PU3MYECKHE SBICHUS, MPOLECCHl U CBOIMCTBAa Teld, B TOM YHCIE U B KOHTEKCTE
CUTyallul MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, M pellaTh KaueCTBEHHBIC 3aJaud, B TOM YHCIIE
TpeOyIolre YHCIEHHOTO OIICHUBAHUS XapaKTEePHBIX 3HAYEHUH (U3MUECKUX BEIWYHH, HPU ITOM
BBIOMPATh AJCKBaTHYI0 (U3WYECKYI0 MOJEIb, BBIBISATh TNPUYUHHO-CICJCTBEHHBIC CBS3H U
BBICTPANBAaTh JIOTUYECKYIO IIETIOYKY PACCYKICHHH C OMOPOH Ha HM3Y4YCHHBIE CBOWCTBA (PH3MUECKUX
SBIICHUH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pelllaTh pacuéTHhIE 3a/1a4M (C OMopoi Ha 2—3 ypaBHEHUs) IO U3yYaeMbIM TEMaM Kypca
¢u3uky, BBIOMpas aJCKBaTHYIO (U3NYECKYI0 MOJENb, C HCIOJb30BaHUEM 3aKOHOB W (opmyd,
CBSI3BIBAIOIINX (DPM3MUECKUE BEIMYMHBI, 3aMUCHIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE PELICHUE 3aauH,
BBISIBJISITH HEJOCTAIONIUE UM M30BITOYHBIC JaHHbIE, 0OOCHOBBIBATH BBIOOP METOJa PEIICHHUs 3aayu,
UCIIOJIb30BaTh CIPAaBOYHbIC JAaHHbBIE, MPUMEHATb METOAbl aHaJM3a pa3MEpPHOCTEH, HCII0JIb30BATh
rpaduvecKkre METOIblI PEIICHUs 337ad, TPOBOAUTH

MaTeMaTU4YecKue MpeoOpa3oBaHUs U PACUYETHI, OLIEHHWBATH PEATUCTHUYHOCTH IOJTYYEHHOIO 3HAuEHUs
¢Gu3nUecKoil BENWYMHBI M ONPENENATh pPa3MEPHOCTh (U3UUECKOM BETUYMHBI, IMOJYYECHHOH Npu
pELIeHNH 3aauH;

pacrio3HaBaTh HpPOOJEMbI, KOTOPbIE MOXKHO DPEUIMTh MpPU TMOMOIIM (U3NYECKUX METOJOB, H
npeylaraTb  OPUEHTHPOBOYHBIM CMOCOO pelieHus, B ONMCAaHUU HCCIIEAOBAaHHMS PAClO3HABaTh
IIPOBEPSIEMOE NIPEONIOKEHNE (TUIIOTE3Y), UHTEPIPETUPOBATH MOTyUYEHHBINA Pe3yJIbTaT;

MIPOBOAMTH OIBITHl 0 HAOMIOJEHUI0 (PU3MYECKUX SBJICHUN WM (U3MYECKHUX CBOMICTB Tel
(KanmuJUIIpHBIE SBJICHMS, 3aBUCUMOCTb JaBJIEHUS BO3[yXa OT €ro o0béMa M TemImeparypbl, CKOPOCTU
npolecca OCThIBaHUS (HAarpeBaHUs) MpH M3IyYEHUM OT I[BeTa MH3Nyvaromiell (moriomuaromeil)
MOBEPXHOCTH, CKOPOCTh HCIAPEHUSI BOJABI OT TEMIEpPaTyphbl KUIKOCTH M IIOMAAN €€ MOBEPXHOCTH,
JJeKTpU3alMsl Tell M B3aUMOJAEWCTBHUE DJIEKTPUUECKUX 3apsA]0B, B3aWMOJEWUCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJln3allisd MarHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB, ACWCTBHS MarHUTHOTO IOJIS Ha
IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATENS IMOCTOSHHOTO TOKA):
dbopMynpoBaTh MpoOBepsieMOe MPEANOIoKeHHE (TUIIOTE3y) O BO3MOKHBIX pe3yibTaTax HaONIOJEeHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00Opy/I0BaHUS, OMUCHIBATH XOJ OMbITa
U GOpPMYIHPOBATH BHIBOJIBI,

MPOBOAWTH TpPSMblE W KOCBEHHbIE H3MepeHHs (uU3MUeckux BeIWYMH (TeMIeparypa,
OTHOCHUTEIIbHAsl BJIQXKHOCTh BO3[yXa, CHJIa TOKa, HANpsDKEHUE, yJeNbHas TEIIOEMKOCTh BEIIEeCTBA,
COIIPOTHBIIEHUE TPOBOJHUKA, paboTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA) C HCIOJIb30BaHUEM
aHAJIOTOBBIX M LHU(QPOBBIX MpHOOPOB, OOOCHOBBIBATH BHIOOP MeTOJAa HU3MEpeHUus, (UKCUPOBATH
NOKa3aHUsA MpUOOPOB, HAXOAUTh 3HAUYEHUE M3MEPSAEMON BEIMYMHBI C IIOMOLIBIO YCPEIHEHMS
Pe3yNbTaTOB CEPUU U3MEPEHHUN U OLICHUBATH OTPEIIHOCTD U3MEPEHUM;

NPOBOJIUTH  OKCIIEPUMEHTAJIbHBIE  HMCCICJOBAHUS  3aBUCUMOCTEH  (DU3MYECKMX  BEJIWYHMH
(3aBHCHMOCTH [JaBJIGHUSI BO3AyXa OT €ro o0ObEMa M HarpeBaHHs WM OXJAXKACHUS, HCCIICIOBaHHE



SIBJICHUS TEINIOOOMEHaA npu CMCHIMBAaHHUU XOJ'IOI[HOI71 n FOpH‘ICfI BOJABI, 3aBUCUMOCTDb COIIPOTHUBJICHHA
MMPOBOAHMKA OT €ro AJIMHBI, IJIOMaAyd MHOMCPCYHOIO0 CCUCHUA U YACIBHOIO COIMPOTHBIICHUS BCUICCTBA
IMpOBOAHUKA, CHJIBI TOK4, IPOTCKAOMIETO 4YCpC3 MPOBOAHHK, OT HAIPAKCHHA Ha I[MIPOBOJHUKCE,
HCCIICAOBAHUEC IIOCICAOBATCIIBHOIO W IIapaJlICIIBHOI'O COCI[I/IHCHI/Iﬁ HpOBO,I[HI/IKOB)Z COBMECTHO C
YUUTEIIEM (bOpMyanOBaTI) 3aa4yy W THUIIOTE3Yy HUCCICAOBaHUA, CaMOCTOATCIBHO IINIAHUPOBATh
HCCICAOBAaHUC, CaMOCTOATCIBHO COGHpﬁTL SKCIICPUMCHTAJIbHYI0O YCTAHOBKY C HCIOJB30BaHUCM
HHCTPYKIMH, IMPCACTABIATL IIOJIYUYCHHBIC 3aBUCHUMOCTU (I)I/I3I/I‘-IGCKI/IX BCIIMYHMH B BUIC Ta6JII/II_I n
Fpa(bI/IKOB, OLICHUBATH MMOI'PCIIHOCTH, ACIATh BEIBOJBI I10 PE3YyIbTaTaM HCCICIOBAHU,;

COOIOIaTh MpaBUIa OE30MMaCHOTO TpyAa pu paboTe ¢ 1ab0opaToOpHBIM 000PYIOBaHUEM;

XapaKTepu30BaTh MPHHLUIBI JEHCTBUS HW3YyYEHHBIX NPHOOPOB, TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTUYECKUX MPOIECCOB C ONMOPOW HA MX OMUCAHMA (B TOM YHCIE: CHCTEMa OTOIUICHHS JJOMOB,
TUTPOMETp, TMapoBasi TypOWMHA, aMIepMeTp, BOJBTMETP, CUYETYUK DIIEKTPUUYECKOH DHEPTHUH,
3JIEKTPOOCBETUTEIbHBIE PUOOPHI, HArpeBaTeIbHbIC JIEKTPONPUOOPHI (IPUMEPHI), MPEAOXPAHUTENIN U
UX TMpUMEHEHHEe B OBITY U TEXHUKE, NPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,
AIIEKTPOABHUraTeNlb TMOCTOSHHOTO TOKA), HWCIOJb3ysd 3HAHUS O CBOMCTBaxX (U3WYECKUX SIBJICHUM,
HEoO0XouMBbIe (PU3NIECKHE 3aKOHBI H 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M U3MEPHUTENbHBIE MPHOOPHI MO CXeMaM H
CXEMaTUYHBIM pPHUCYHKaM (KHJIKOCTHBIA TEPMOMETp, TEPMOC, IMCUXPOMETP, THMTPOMETp, IBUTATEIh
BHYTPEHHETO CrOpaHUs, OJJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI OJJIEKTPUYECKHX LENed ¢
MIOCJIEIOBATEIBHBIM M TApaUICIbHBIM COSIMHEHHEM JJIEMEHTOB, pasiiyasi yCJIOBHBIE 0003HAYEHUS
JJIEMEHTOB JJIGKTPUYECKUX LIeTel, HCIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOLECCOB MPH PELICHUH
y4eOHO-TIPaKTHYECKUX 337134,

MPUBOANTH TPUMEPHI (HAXOAWTh MHPOPMALHUIO O TpUMepax) MPAKTHIECKOTO HCIIOIb30BAHHS
¢u3nUecKkux 3HAHUH B IMOBCEJHEBHOM >KM3HM JUii oOecrieuyeHHsi 0€30MacHOCTH NpU OOpalleHuH ¢
npubopaMM M TEXHUYECKUMH YCTPOWCTBAMM, COXPaHEHHs 3J0pOBbS M COOJIOACHUS HOPM
9KOJIOTUIECKOTO MOBEICHUS B OKPYXKAOIIEH cpee;

OCYIIECTBIISITh TOUCK WMHGpopManuu (uzmyeckoro conepxanus B MHTepHETE, caMOCTOSITEIHHO
GopMyIMpys MOMCKOBBIA 3alpoc, HA OCHOBE HMEIOLIUXCA 3HAHUM W CpaBHEHMs JOIMOJHHUTEIbHBIX
UCTOYHUKOB BBLACTATh HMH(DOPMAIMIO, KOTOpas SIBJISETCS NPOTHUBOPEYMBONM MM MOMKET OBITh
HEJIOCTOBEPHOM;

WCTOJNB30BAaTh TIPU  BBINIOJHEHWH YYEOHBIX 3aJaHWi HAYYHO-TIONMYJSIPHYIO JIUTEPaTypy
(Gu3uUecKoro colepKaHus, CIpaBOYHBbIE MaTepuaibl, pecypchl cetu MHTepHeT, BiaaeTh NpuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, peoOpa3oBaHus HH(GOPMAIK U3 OJTHOW 3HAKOBOM CUCTEMBI B APYTYIO;

CO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHE YCTHBIE cOOOIeH s, 000011as nHGOpMaLUIo U3
HECKOJIbKUX UCTOYHUKOB (PU3NIECKOTO COACPIKAHUS, B TOM YHCIIE TTyOJINYHO TPEACTABIATh PE3YIbTAThI
NPOEKTHON MJIM HCCIIEAO0BATENLCKOM JEATENbHOCTH, MPH 3TOM TI'PAaMOTHO HCIIOJIb30BaTh M3Yy4EHHBIH
NOHSATUIHBIN anmapaT Kypca (U3MKH, COIPOBOXKAAThH BHICTYIUICHHUE TPE3EHTAlUEH;

IIpU BBINIOJIHCHUN y‘-IC6HLIX IMPOCKTOB U HCCIeIOBaHUMN (bI/I3I/I‘{CCKI/IX nponeccoB pacupCaAcCiIATb
0053aHHOCTHU B rpynie B COOTBETCTBUH C IMOCTABJICHHBIMU 3aa4aMM, CJICANUTH 3a BBIIIOJIHCHUECM I1JIaHa
JIencTBUil U KOPPCKTHUPOBATH €r0, aICKBATHO OLICHUBATH COOCTBEHHBIH BKJIaZd B ACATCIbHOCTD I'PYIIIIHI,
BBICTPAaNBATb KOMMYHHUKAaTUBHOC BSaHMOHCﬁCTBHC, MpOABJIAA TOTOBHOCTL pa3pCllaTb KOH(I)J'II/IKTBI.

K koHIty 00y4eHus ¢ 9 kracce npeMeTHBIC PEe3yJIbTAaThl HA YTIYOJIIEHHOM YPOBHE JOJDKHBI OTpa)kaTh
c(hOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUMN:
HUCITIOJB30BAaTh IIOHATUA (CI/ICTeMa OTC‘IéTa, OTHOCHUTCJIIBHOCTh MCXAaHHYCCKOI'O ABHUXKCHHA,



HEBECOMOCTh M MEPErpy3KH, HEHTpP THKECTH, MEXaHHUECKHE BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE M3IyYCHHE, IIKala 3JIEKTPOMATrHUTHBIX BOJH, HCTOUYHUKH
CBeTa, OJIN30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPBI UCITYCKAHUS U MOTJIOIIEHUS, anbga-, 6eTa- U ramma-
U3JTy4eHHs, U30TOIBI, AJCpPHAs U TEPMOSJCpPHAs SHEPreTHKAa) W CUMBOJIMYECKUH S3bIK (M3UKH IPH
petIeHun yuyeOHBIX U MPaKTUYECKUX 3a/1a4;

YBEPEHHO pa3/inyarh SBICHHUA (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEHHOE IBIIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE BUKEHUE, CBOOOJHOE MaJCHUE Tel, ABIKEHHE MO OKPY>KHOCTH,
B3aUMOJICHCTBHE TEJ, PABHOBECHE MATCPUAIbHOM TOYKH, PEAKTUBHOE [BIDKEHHE, HEBECOMOCTD,
KosebaTeIbHOE JBI)KEHHE (IapMOHMYECKHE, 3aTyXarolllie, BBIHY)KICHHBIC KOJeOaHMs), pPE30HAHC,
BOJIHOBOE JIBIDKEHHE (PaclpoCTpaHEHHE M OTPaXXCHHE 3BYKa, MHTEp(dEpeHIus W JuQpakuus BOJH),
IPSMOJIMHEIHOE pacpoCcTpaHEHUE, OTPaKEHUE U IPEJIOMIICHNE CBETA, I0JTHOE BHYTPEHHEE OTPaKEHHE
CBeTa, pasjokeHHe Oeloro cBeTa B CHEKTP W CIIOKCHHE CIEKTPaJbHBIX LBETOB, €CTECTBEHHAS
PaIMOaKTHBHOCTh, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTpa M3JIyYCHHUs) MO ONMCAHUIO MX XapaKTepHBIX
CBOWCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3MUECKOE SBICHNUE;

pacro3HaBaTh NPOSIBICHUE U3YYECHHBIX (M3MYECKUX SBICHUI B OKPYXKaIoeM MUpe (B TOM YuCIie
¢u3uveckue SBICHUS B TPUPOAC: NPWIMBBI U OTJIMBBI, JABIKEHHE IutaHeT COJIHEYHOW CHCTEMBI,
pPEaKTHBHOE [BM)KCHUE JKUBBIX OPTaHW3MOB, BOCIPHUSTHE 3BYKOB JXKHMBOTHBIMH, 3EMIICTPSICEHHE,
CeliCMMYECKHE BOJIHBI, IIyHaMH, 3XO, [IBETa TeJ, ONTHYECKHE SBICHHS B IMPUPOAE, OHOIOTHYECKOE
JCUCTBHE  BUJIMUMOIO, YyJIbTPA(QHOIECTOBOTO ¥  PEHTICHOBCKOTO  W3JIyYEHHH, €CTECTBEHHBIN
panuoaKTHBHBIA (HOH, KOCMHUYECKHE JIy4d, PAAMOAKTHBHOE H3IIyUYE€HHE MPUPOIHBIX MHUHEPAIOB
JIeiCTBUE PAIMOAKTUBHBIX M3ITyYeHH HAa OPTaHU3M YeJIOBEKa), MPU 3TOM MEPEBOAMUTH MPAKTUYECKYIO
3a7a4y B y4eOHYIO, BBIICIATH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKK) PU3NYECKUX SBICHHIA;

ONMCHIBATh HW3YYEHHBIE CBOWCTBA TeN W (PU3UYECKUE SIBICHHUS, WCHOIB3ys (U3NIECKUE
BENMYMHBI  (CpemHsis W MTHOBEHHas  CKOpPOCTb  Tela  IPU HEPAaBHOMEPHOM JIBMKEHUH,
YCKOpEHHE, TIepeMEelIeHne MPHU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBHKEHHH, YTIIOBAask CKOPOCTH,
LEHTPOCTPEMUTENBHOE YCKOpEHHE, CHJIa TPEeHMs, CHJIa YOPYTOCTH, CHUJa TSKECTH, YCKOpEHHUE
CBOOOJIHOTO MAJICHUs, BEC TeNa, HEHTP TSHKECTH TBEPJIOTO TeNa, UMITYJIbC TeNa, UMITYJIbC CUIIbI, MOMEHT
CHJIBI, MeXaHW4Yeckass padoTa ¥ MOINHOCTh, TIOTCHIMAIbHAs OJHEPrus Tella, TIOJHATOTO HaJ
MIOBEPXHOCTBHIO 3€MJIH, TIOTCHIUAIbHAS SHEPTHs CXKATOW MPYKHUHBI, KHHETUYECKas DHEPTus, MOJHAs
MEXaHUUYeCKasi PHEprus, MepuoJ] M 4acToTa KojeOaHWH, MepuoJi MareMaTHYeCKOro W MHPY>KUHHOTO
MasiITHUKOB, JIJTMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNIb MPEIOMIICHUS
Cpenpl), TPU ONHMCAHUH TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJB3YEMBIX BEIUYMH, HX
0o0O3HaueHWsI W EOWHUIBI (UINIECKUX BEIHYMH, HAXOTUTHh (OPMYJIBI, CBS3BIBAIOIINE JTaHHYIO
¢U3MUeCKyl0 BEIWYMHY C JAPYTMMM BEJIMYMHAMM, CTPOUTH TIpadUKH H3YYEHHBIX 3aBUCHUMOCTEH
(Gu3MUecKUX BEJIMYMH; XapaKTepPU30BaTh CBOMCTBA TeJl, PU3NUECKUE SIBICHUS U MPOLIECCHI, UCTIONb3YS
3aKOH COXpPAHEHHs SHEPrWH, 3aKOH BCEMHUPHOTO TATOTEHHSI, MPHHIUI CYNEPHO3HUIIMN CHJI, TIPUHIIHIT
oTHOcHUTEeNbHOCTH [ anmiest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUsT UMITYJIbCa, TEOPEMY O KHHETHUECKOU
9Hepruu, 3akoH ['yka, 3akoH bepHyIM, 3aKOHBI OTpakeHUs U MPEIOMIICHUS CBETa, (hOpMyTy TOHKOMH
JMH3BI, TUIAHETApHYI0 MOJIeNb aToMa, HYKJIOHHYIO MOJIENb aTOMHOTO sJpa, 3aKOHBl COXpaHEHMS
3apsZIOBOTO W MAacCOBOTO YHCEN TPU SACPHBIX PEAKIHsIX, TPH 3TOM pa3inyarh CJIOBECHYIO
(GOpMyYIHPOBKY 3aKOHA M €r0 MaTeMaTHYECKOE BBIPAKEHHE;, CTPOUTh (PU3NUYECKHE MOJETH PeaTbHbBIX
00BEKTOB, MPOLIECCOB U SIBICHHUH, BBIICNIATH MPU 3TOM CYILIECTBEHHBIE M BTOPOCTENECHHBIE CBOICTBA
O00BEKTOB, TPOLIECCOB, SBICHUH, MNPUMEHATh (PU3MUECKUE MOJENU AN OOBACHEHHS (U3NIECKUX
IPOLIECCOB M PEUICHUs YIeOHBIX 3a1a4; OOBSICHATh (PU3UUECKHE SIBICHMUS, TIPOLIECCHl M CBOICTBA Tell, B
TOM YHCIIC B KOHTEKCTE CHTYaIMi MPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa, U PelIaTh KaueCTBEHHBIC
3aJaud, B TOM 4HcJe TpeOylolMe YHUCICHHOTO OIICHWBAaHUS XapaKTepHBIX 3HAUYEHUI (U3NYECKUX



BEJIMYMH, IIPU 3TOM BBIOMPAThH a/IeKBaTHYIO (PU3MUYECKYIO MOJEIIb, BBIABIATH IPUUMHHO-CIIEICTBEHHbIE
CBSI3M M BBICTpauBaTh JIOTMUECKYIO LIENIOYKY PAaCCyX JE€HHUH M3 2—3 MIaroB ¢ ONOPOM Ha H3Yy4YEHHbIE
CBOMCTBA (PU3NYECKUX SIBICHUH, (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJEIH; YBEPEHHO peIIaTh
pacuéTHble 3aJaud 10 HM3y4yaeMbIM TeMaM Kypca (U3MKH, BbIOMpas aJeKBaTHYIO (PU3UYECKYIO
MOJIeJIb, C HCIHOJb30BAHMEM  3aKOHOB M (hOpMYyJ, CBA3BIBAIOIIMX (PU3MUECKUE BEIMUYUHBI,
3alMChIBaTh KPaTKOE YCIOBUE U Pa3BEPHYTOE pELICHHE 3a/1a4M, BBISBJIATh HEJOCTAIOLIUE WIIU
U30BITOYHBIC JaHHBIE, OOOCHOBBIBATH BHIOOP METOJA PELICHMS 3a/a4H, HUCIOJIb30BATH CIIPABOYHBIC
JTAHHBIE, IPUMEHITh METObI AHAIN3a Pa3MEPHOCTEH, NCTI0Ib30BaTh rpaduyeckre MeTo bl
pewieHuss  3ajad, IPOBOJIUTH MaTeMaTH4ecKkue mpeoOpa3oBaHUs M pacuéTbl, OLIEHUBATH
PEATUCTUYHOCTh TMOJYYCHHOTO 3HA4YeHUs (PU3MUECKOW BEIWYMHBI U ONPEIENsATh Pa3MEepHOCTh
($u3nUecKoil BETMUNHBI, TOJYYEHHON MPU PEIICHUH 3a/1a4H;

pacro3HaBaTh NPOOJIEMBI, KOTOPBIE MOXKHO DPELINTh NpPU TMOMOLIM (PU3NYECKHX METOJOB, H
npeiaraTbh  OPUEHTHUPOBOYHBIA CHOCOO pEIlIeHUs, B OINUCAHUM HCCIIEIOBAaHUS PpPaclo3HaBaTh
IPOBEPSIEMOE  MPENANOJIOKEHHE  (TMIIOTE3y), OLIEHMBAaTh IPABUIBHOCTh IOpSAJKAa IPOBEICHUS
UCCIIEI0BaHMs, UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJIbTarT;

MPOBOJIUTH OIBITHI 1O HAOMIOAECHUIO (U3NYECKUX SBICHUH WM (DU3UYECKHX CBOWMCTB TeI
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHa COXpaHEHMsI PHEPIUU, 3aKOHA COXPAHEHUS HUMIIYJIbCA,
JeiicTBue 3akoHa bepHy/ulM M BO3HUKHOBEHHE NOABEMHOW CHIIBI KpbUIA, 3aBUCHUMOCTb I€pHOJa
KOJICOAHUH TMPY>KUHHOTO MasTHHUKA OT MAacChl Ipy3a U JKECTKOCTH MPYXHUHBI U HE3aBUCHUMOCTH OT
aMIUIUTY/Abl MAJIbIX KOJI€OaHUM, MPSMOJIUMHEIHOE pacpOCTPaHEHUE CBETA, pa3jioKeHHe OeIoro cBeTa B
CIIEKTp, M3yYCHHE CBOMCTB M300pa’keHHs B IUIOCKOM 3€pKajie M CBOWCTB M300paXCHHs IpEeaMeTa B
cobuparoniell JTuH3e, HaOI0IeHHE CIJIOUIHBIX U JIMHEHYaThIX CIEKTPOB M3Iy4YeHHs): (popMyIupoBaTh
poBEpsEMOe MPeNNoIoXKeHHEe (TMIOTE3Y) O BO3MOXKHBIX pe3yJbTaTax HaOII0/eHUH, caMOCTOSTEIbHO
coOuparb YCTAaHOBKY U3 M30bITOYHOro Habopa o00OpyIOBaHMs, OIUCHIBaTH XOJ OMNbITA U
bopMyITUpOBaTh BHIBOJIBI;

MIPOBOANTh NPU HEOOXOAMMOCTH CEPUI0 MPSIMBIX H3MEpPEHUil, ONpejaenss cpelHee 3HaueHUe
U3MepSIeMON BETMUMHBI M OIpPENeNisis MOTPEIIHOCTh PE3YIbTATOB MPSIMBIX W3MEPEHUH, 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

MIPOBOANTH KOCBEHHbIE U3MEPEHMsI (PU3NYECKUX BEIUUYMH (CpElHss CKOPOCTh U YCKOpEHHUE Tela
OpU PpPaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOJHOTO TMAJCHUSA, JKECTKOCTh MPYXKHHBI,
KO3 PUIMEHT TPEHUsI CKOJIbKEHHsI, MEXaHn4eckas paboTa U MOILHOCTh, YaCTOTa U MepHOJ] KojebaHui
MaTeMaTUYeCKOr0 M NPYKHMHHOIO MAasATHUKOB, ()OKYCHOE pacCTOsTHUE coOuparomeid JIUH3bl U €€
ONTHUYECKasi CWJIA, PaJMOAKTUBHBIN (OH) C MCIOIB30BAaHHUEM AHAJOTOBBIX M LHUQPOBBIX MPUOOPOB:
00OCHOBBIBaTh BBIOOpP MeETOJa M3MEpPEHMs, IUIAHUPOBATh H3MEPEHHUs, CaMOCTOSITEIbHO COOHMpaTh
9KCHEPUMEHTAJbHYIO YCTaHOBKY, BBIYMCIIATH 3HAYCHHWE BEIMYMHBI U AHAJTU3UPOBATH IOJyYEHHBIE
pe3yNbTaThl, OIIEHUBAsI IOTPEIIHOCTh PE3yIbTATOB KOCBEHHBIX H3MEPEHUN;

MPOBOAUTHh  AKCIEPHUMEHTAIbHBIE  HUCCIIEJOBAHMUS  3aBUCUMOCTEH  (PU3MYECKMX  BEJIUYHMH
(3aBHCHMOCTh TYTH OT BPEMEHU INPU DPABHOYCKOPEHHOM JBIKEHHHM O€3 HaudalbHOM CKOPOCTH,
3aBUCUMOCTh CHJIBI TPEHHUS CKOJBKEHHUS OT CHJIbl HOPMAajJbHOIO JaBJeHMsA, INepuoja KojeOaHui
MaTeMaTUYeCKOro MasiTHUKAa OT JJIMHBl HUTH, ONpEJCNIEHHE YCKOpPEHUS CBOOOJHOTO NaJeHUS,
UCCJIEIOBAaHNE W3MEHEHHS BEIUYMHBI M HAIpaBJICHHUS WHAYKIHMOHHOTO TOKa, 3aBUCUMOCTH yTja
OTpaKEHHsI CBeTa OT YIJVIa MaJeHHs, yrja IMpeJoMJIeHHs OT yrIja MaJeHUus CBETOBOrO Jyya,
UCCIICIOBAaHUE TPEKOB: HM3MEPEHHE SHEPruM YacTUIBl 1O TOPMO3HOMY nyTH (1o ¢ororpadusim)):
COBMECTHO C YyuHTeneM (opMyaupoBaTh 3ajady U THUIIOTE3y HCCIEIOBAHUSA, CaMOCTOSATEIBHO
IUIAHUPOBAaTh ~ UCCIIEZOBAaHUE, CaMOCTOSATEIBHO  COOMPATh  AKCIEPUMEHTAIbHYI)  YCTaHOBKY,
NPECTaBIIATh MOJy4YEeHHbIE 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH B BUJIE TaOIMI U TPapHUKOB, OLICHUBATD



MOTPEIIHOCTH, JeNIaTh BBIBOJBI MO PE3yJIbTaTaM MCCIEIOBAHNUS;

COOIOIaTh MpaBUiIa OE30MMaCHOTO TpyAa Ipu padboTe ¢ 1ab0opaToOpHBIM 000PYIOBaHUEM;

XapaKTepu30BaTh MPHHLHUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB, TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTUYECKUX MPOIECCOB C OMOPOH Ha WX OMHUCAaHHUS (B TOM YHCIE: CIHUJOMETp, TaTYUKU
MOJIO’KEHUS, PACCTOSIHUSL U YCKOPEHUS, paKeTa, 3XO0JIOT, OUKH, MEePUCKOI, (oToammapar, MUKPOCKOIL,
TEJIECKOIl, ONTHUYECKHUE CBETOBOJIBI, CIIEKTPOCKOII, JO3UMETp, KaMepa BuiibcoHa), UCIONb3ys 3HAHUS O
CBOMCTBaX (PM3MUECKUX SIBICHUI U HEOOXOAUMBIE (pU3HUECKUEe 3aKOHOMEPHOCTH, UCTIOIB30BATh CXEMBI
U CXEMaTU4YHbIE PUCYHKH M3YYCHHBIX TEXHHUYECKUX YCTPOWUCTB, H3MEPUTEIbHBIX TNPHOOPOB H
TEXHOJOTMYECKUX MPOLECCOB MPH PEHICHHH Yy4eOHO-TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOCHHUS N300paKEHHH B IJIOCKOM 3€pKajie U coOuparouieil TuH3e;

MPUBOANUTH TPUMEPHI (HAXOAUTH MHPOPMALHUIO O MPHUMEpax) MPAKTHUYECKOTO HCIIOIb30BAHHA
(GU3HYECKUX 3HAHUU B TOBCEIHEBHOW XU3HU JUIS OOCCIICUeHUs OC30MACHOCTH TPU OOpalICHHH C
npubopaMd W TEXHMYECKUMHU YCTPONCTBAMH, COXpPaHEHUS 3JI0pOBbS U COOIIOJEHHUS HOPM
9KOJIOTHYECKOT0 TIOBEJICHUS B OKpPYKAIOIIeh Cpee;

OCYIIECTBIISITh NOUCK MH(popManmu (uznydeckoro conepxanus B MHTEpHETE, CaMOCTOSITEIHHO
GopMyIHpys TOHMCKOBBIA 3ampoC, HAXOIUTh IIyTH OIPENENCHUS JIOCTOBEPHOCTH TIOJTY4YEHHOU
uH(pOpMaIlMK HAa OCHOBE UMEIOIIUXCS 3HAHUH U JOTOJIHUTEIbHBIX HCTOUHUKOB;

WCTOJB30BAaTh TPU  BBIIIOJHEHWH YYEOHBIX 33aJaHWi HAYYHO-TIONMYJSIPHYIO JIUTEPaTypy
(GU3NIECKOro CoNepKaHMs, CIpPAaBOYHBIE MaTepHaibl, pecypchl cetn MHTepHeT, BiaaeTh HpuéMamu
KOHCIIEKTUPOBAHMsI TEKCTa, peoOpa3oBanHus HH(POpMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HH(pOpMALUU U3
HECKOJIbKUX MCTOYHUKOB (PU3MUYECKOTO COACpkKAHUS, MyOINYHO MPEACTABIATh Pe3yiIbTaThl MPOSKTHON
WJIM UCCIIEI0OBATEIbCKON JEATEIbHOCTH IIPU 3TOM T'PaMOTHO MCIOJIb30BaTh M3Y4YECHHBIA IOHATUHHBIN
ammapar HM3ydaeMmoro paszaena (U3UKH W COMPOBOXKIATH BBICTYIUIEHHE Npe3eHTaleld ¢ y4EToM
0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE
7 KIIACC

KosmnuecTBo yacoB IIporpammuoe OcHoBHbIE BU/IBI DJIeKTPOHHBbIE
HanmenoBanmue coJep:KkaHue AeATeJIbHOCTH (uudposbie)
Ne Kontp. [IIpakr.
/m  PA31€J10B U TeM Bcero o0yJarommxcst o0pa3oBaTejibHbIE
nporpaMmsal pa6oTbl padoThI pecypceel
Paszjnen 1. ®u3uka u e€ poJib B NO3HAHNH OKPY:KAIOLIEr0 MUpa
1.1 dusnka — HayKa o 2 dusnka — HayKa o BrisiBienue paznuuunii https://www.yaklass.ru/
IpUpoJie npupoje. SABneHus MEXTy PU3NYECKUMU U
MPUPOJIBI (3JIEMEHTHI XUMUYECKUMHU
coJiepKaHusl, BKIIFOUYAIOIINE IPEBPALLEHUSMH.
MEXIIpeIMETHBIC CBsi3u).  Pacro3naBaHue
(bU3MUECKUX SIBICHUN.
1.2 | ®wusuyeckue Benuuunsl |4 3 @duznyeckue BeUYUHbL.  (OIpeieaeHe LEHbI https://www.yaklass.ru/
PasmepHocTh. EquHUILBI  [A€JIEHUS ILIKAJIbI
(hU3UYECKUX BEITHMYMH. M3MEPHUTENILHOTO MPUOOpa.
WN3mepenue ¢pusnyeckux  3mepeHue TMHEWHBIX
BEJIMYUH. JTAJIOHBI. pa3MepoB Ten
U IPOMEKYTKOB BPEMEHH.
1.3 EcrecTBeHHO-HAYYHBII 2 1 Kaxk ¢usuka u npyrue Be1aBUKEHUE THITOTES, https://www.yaklass.ru/
METO/I TO3HAHUS €CTECTBEHHBIC HAyKU OO0BSCHSIIOIIUX MTPOCTHIE
M3y4aroT MPUPOTY. SIBJICHHSI, HATIPUMED:
EcrecTBEHHO-HAayUYHBIN — noyemy
METO/I TTO3HAHUSI. OCTaHABJIMBAETCS
BUKYIIIEECS 110
FOPU30HTAIBHOU
IMOBEPXHOCTHU TEJO;
— MOYEMY B JKapKYIO
[IOrOJly B CBETJION OAEKIE
MPOXJIaAHEN, YEM B
TEMHOM.
Wtoro no pasaeny 8

Pasjnen 2. [lepBoHayajibHble CBeJIEHUSI 0 CTPOEHUH BelllecTBA




21 Crpoenue BelecTsa 2 CtpoeHue BelecTna: HaGmronenue u https://www.yaklass.ru/
ATOMBI U MOJIEKYJIBI, UX MHTEPIIPETAIUS OTBITOB,
pazmepsl CBUJICTEILCTBYIOMIUX 00
1 Macchbl. OTBITHL, ATOMHO-MOJIEKYJISIPHOM
ITOKa3BIBAOIIHE CTPOCHUU BEIIECTBA:
ITUCKPETHOE CTPOEHUE OTIBITHI C PACTBOPEHUEM
BEIIleCTBA Pa3JIMYHBIX BEILIECTB B
BOJC.
JIBroKeHue u JIBrOKEHUE YaCTHII Habmoaenue u https://www.yaklass.ru/
2.2 B3AHMO/ICHCTBIE YaCTHII 4 BemecTBa. CBs3b CKOPOCTU OOBICHEHHE
BewweCTa TBYKCHUS qa(jmu c OpOYHOBCKOT'O JIBH>KEHUS
TeMIIepaTypoH. U sBicHus U y3un.
IIpoBenenue u
00BSCHEHUE OIIBITOB
[10 HAOJIOIEHUEO
TEIJIOBOTO PACIIUPEHUS
Ta30B.
23 ArperaTHble COCTOSHUS 1 ArperaTHbI€ COCTOSTHUS Onucanue (¢ https://www.yaklass.ru/
BEIlIECTBA BEILIECTBA: CTPOEHUE T'a30B, UCIIOJIH30BAHUEM MPOCTHIX
PKUJIKOCTEN U TBEPJIBIX MOJIeJIei) OCHOBHBIX
(KpUCTAJUIMYECKUX) TEN.  Pa3IU4Uid B CTPOSHUHU
Ta30B, JKUAKOCTEH U
TBEPJBIX TE.
Hroro no pazneny 7
Pa3nen 3. /IBU:KeHHMe ¥ B3aMMOAelCTBHE TeJl
31 Mexannueckoe amkenne 10 Mexanndeckoe ABIkeHHMe. MccnenoBanme https://www.yaklass.ru/
[TyTe 1 nepemenieHue. [PAaBHOMEPHOTO JIBHXKEHUS
PaBHOMEpHOE 1 W OTIpeNIeTICHNE ero
HEpaBHOMEPHOE JIBU)KEHHE. TPU3HAKOB.
CBoOoaHoe majenue kak  MIamepenue ckopoctu
MpUMEp HEPABHOMEPHOTO  MPSIMOJIMHEMHOTO
TBYDKEHUS TEI. TBYKEHUS.
3.2 | HWuepuus, macca, 9 1 SIBnenue unepuuu. 3akoH OOBsSCHEHUE U https://www.yaklass.ru/
ILTOTHOCTD MHEpLIMHU. B3anMoieiicTBrE MPOrHO3UpPOBaHUE

TCJI KaK MpU4YrHa
M3MEHCHUSA CKOPOCTHU

SIBIICHUI, 00YCIIOBICHHBIX
MHEPIIUEH.




JIBUOXKCHUA TCII.

3.3 Cua. Buns! cun 15 1 3 Cuiia kak xapaktepuctuka 3ydenue https://www.yaklass.ru/
B3anMoercTBrs Tesl. Cuia B3anMOIEHCTBHS KaK
YIPYTOCTH ¥ 3aKOH ['yka. MpUYHHBI U3MEHEHUS
M3mepenue cuitbl ¢ CKOPOCTH TeJIa UM €TO
MMOMOIIBIO JUHAMOMETpA.  edopMaIuu.
BENE:IE
TSATOTEHMS U CUJIA TSHKECTH.

Htoro no pazaeny 34

Pasnen 4. /laBiienue TBEPABIX TeJl, KU

KOCTel U ra3oB

4.1 | Jasuenue. [lepenaua 5 2 JlaBnenue. Cua naBieHus. AHaau3 U OObICHEHHE https://www.yaklass.ru/
JaBJICHUS TBépI[I)IMI/I C11oco0kI YMCHBIICHHUA U OIBITOB U MMPAKTHYCCKUX
YBEJIMYECHUS TABJICHMUS. CUTyalui, B KOTOPBIX
JlaBrienue rasa. MPOSIBIISIETCS CUJTa
TaBJICHHSI.
TeJIaMH, JXUIKOCTIMH U
razamu
42 JlaBiieHue KUIKOCTH 3aBHCUMOCTbD JIaBJICHUS HccnenoBanue https://www.yaklass.ru/
PKUAKOCTHU OT TITyOHHBI 3aBUCHMOCTH JIaBJICHHS
MOTPY>KCHHUSI. KUJKOCTHU OT TITyOUHBI
I'mapocraTnyeckui [IOrPYKEHUS
napajokc. Y TTOTHOCTH YKUJIKOCTH.
HaOmonenue u
00BsICHCHHE
TUAPOCTATUYECKOTO
napajiokca Ha OCHOBE
3axoHa Ilackais.
4.3 ATMOChepHOE TaBIIeHHE 1 Atmocdepa 3emmun DKCIIepUMEHTATLHOE https://www.yaklass.ru/
u aTMoc(epHOe AaBlieHue. |0OHapyKeHue
[Ipu4uHBI cyniecTBOBaHUS  ATMOC(HEPHOTO TaBJICHHUS.
BO3YIITHOW 000T0YKH AHAIIM3 ¥ O0BSICHEHUE
3eMiTn. OTIBITOB U MPAKTHUUECKUX
CUTyalui, CBA3aHHBIX C
MeCTBHEM
aTMOC(EepHOTO AABJICHHUSI.




JleficTBUE )KUJKOCTH U

JleficTBHE KUAKOCTH U rasza

:‘)KCHepI/IMeHTaHBHOG

https://www.yaklass.ru/

4.4 r833 HA OTPYKEHHOS B % Ha MOTPY>KEHHOE B HUX Teno.;gIHapymeHHe JNCUCTBUSA
HIX TEIO JIKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.
Onpenenenue
BBITAJIKUBAOLLEH CHJIBI.
Wroro no pazneny 2
8
Pa3nes 5. PaGora u MomHoCTh. JHEprus
51 Pa6oTa 1 MOILHOCTD 6 Mexanudeckas padoTta Jyisi  DKCIEPUMEHTAIBHOE https://www.yaklass.ru/
CHWJI, HAaIIPABJICHHBIX BAOJIb  OINPEICICHUE
IMTMHUM TIEpEMEIICHHUS. MEXaHUYECKON pabOThI
MOIIHOCTB. CHUJIBI TSDKECTHU TIPU
MaJICHUU Teja U CUJIbI
TpEeHUs
Mpyu PaBHOMEPHOM
MEPEMEILICHUY TEJa 10
TOPU30HTAJILHOU
MMOBEPXHOCTH.
52 IIpocThie MexaHU3MBI 8 IIpocTble MEXaHU3MBL: Onpenenenne Berpsiiia https://www.yaklass.ru/
pBIuar, BOpoT, OJIOK, B CHJIE TMPOCTHIX
MOJINCTACT, HAKJIOHHAS MEXaHU3MOB Ha IpUMepe
MJI0CKOCTh, HOKHUYHBIH phIuara, moJBU>KHOTO U
MeXxaHu3M. MOMEHT CUJIBl.  |HETIOBMKHOTO OJIOKOB,
PaBHOBecHe pbluara. HAKJIOHHOM MJIOCKOCTH.
53 MexaHnyecKas SHEPIusl 5 MexaHn4deckasi SHEprusl. Omnpeneneune u3menenus https://www.yaklass.ru/
Kunernueckas u KUHETHUYECKON
MOTEHIMAIbHAS DHEPTUA. W NOTEHIIMAIbHOU
SHEPIruu TeJa MPHU €ro
CKAaTBIBAHUH 110
HAKJIOHHOM MJIOCKOCTH.
Hroro no pazneny 1
9

Paznen 6. [ToBTOpuTEIHHO-00001IAIOIIHIT MOYJIb

6.1

IToBTOpUTENBHO-
000011t MOAYJIh

6

CucreMaTusanus u
000011IeHNE TPEIMETHOTO

Pabora ¢ Tekctamu
¢du3uveckoro

https://www.yaklass.ru/




COACPpIKaHUA COACPpIKAaHHUA 110

U OIIBITA JICATEILHOCTH, M3y4YEHHBIM TEMaM.
NpUOOPETEHHOTO TIPH Pemenue 3anay,
M3y4eHUH Kypca GU3UKU 7  (OTHOCSAIIMXCS K
KJacca yriryOIeHHOTo Pa3IUYHBIM pa3jienam U
YPOBHs TeMaM Kypca Gu3uku 7

KJIacca, B TOM 4KCIIe

3a/1a4, UHTETPUPYIOLIUX

COZIEpXKaHUE PA3HBIX
a3JIeJoB.

Hroro mo paznery 6

N

OBIIEE KOJIMYECTBO 106
YACOB 110 ITPOI'PAMME 2 3




8 KJIACC

Kosaun4vecTBOo 4acoB IIporpammuoe OcHOBHbBIE BU/IbI JIeKTPOHHBbIE
N HaumenoBanue coJepkaHue AesITeJIbHOCTH (uudposrbie)
11/-11 pa3/iesioB ¥ TeM Bcero Konrp. Mpaxr. 00yJarommxcst odpa3oBaTeIbHbIE
NporpamMmbl pa6oThl| padoThI pecypceel
Paznea 1. TenioBbie ABJICHUA
1.1 Crpoenue u cBoiictBa| 6 OCHOBHBIE TIOJIOKEHUS Hab6monenue u https://www.yaklass.ru/
BEIIECTBA MOJIEKYJISIPHO- WHTEPIIPETALNS ONBITOB,
KHHETUICCKOW TeOpUur CBUICTEILCTBYIOIIHUX 00
CTPOCHUS BEIIECTBA. ATOMHO-MOJIEKYJIIPHOM
Macca u pa3Mepsl aTOMOB ¥ CTPOCHUH BEIIECTBA: OTBITHI
MOJIEKYIL. C paCTBOPEHHUEM PA3IUYHBIX
BEILIECTB B BoJie. Pemenue
3a/iay 1o OLlEHUBAHUIO
KOJIMYECTBA AaTOMOB HITH
MOJIEKYJ B €IUHUIIE 00beMa
BEILIECTBA.
1.2 | Temiosse mporeccs |33 1 6.5 Temneparypa. CBs3b O60CHOBaHHUE MIPABHUIT https://www.yaklass.ru/
TEMIIEPATYPHI CO CPETHEH  HM3MEPEHUS TEMIEPATYyPHI.
KUHEeTH4eckoil sHeprueil  |(CpaBHEHHUE pa3IUYHBIX
TETIOBOTO JIBVKCHUS CrIoc000B U3MEPEHHUS
YaCTHII. TEMIEPaTyphl U IIKa.
TemmepaTypHbIE Kb
Hroro o pasnery 39
Pa3nen 2. JnekTpuyecKue U MAarHUTHBIE SIBJIEHUS
’1 DIeKTpHYEecKue 9 L Dnektpu3aius Ten. J[Ba Habmronenue u nposeaenue https://www.yaklass.ru/
: o pOJia IEKTPUICCKHIX OTIBITOB
3apsKCHHBIE TeNa i 3apstoB. MO STEKTPHU3AIUH TeT TPU
. B3aumoiericTBre CONPUKOCHOBCHHUH U
WX B3aUMOJICHCTBUS .
BapsHKEHHBIX TeTl. 3aKOH MHIYKITHEH.
Kynona. Hao6mronenue u o0bsIcHEHHE
DIEKTPUYECKOE MOJIe. B3aMMOJICHCTBHS
OJTHOMMEHHO U
AQ3HOMMEHHO 3apsKCHHBIX




Tel1. Pemmenue 3amay ¢
MCIIOJIb30BAaHUEM 3aKOHAa
Kyiona.

22 TMocToOsTHHBIH 31 1 10 DJIEKTPUUECKHUH TOK. Hab6monenue pasnmuunsix  https://www.yaklass.ru/
3JIeKTPHYECKHI TOK 'Y ClloBUS CyIIECTBOBAaHUSA ~ BUIOB JCHCTBUSA
AIEKTPUYECKOTO TOKA. PIEKTPUYECKOrO TOKA U
M cTOYHMKY TTOCTOSTHHOTO ~ OOHApY’>KEHHE dTUX BUIIOB
Toka. [leiicTBus ITeCTBUS B TIOBCEAHECBHOM
PIEKTPUYECKOI0 TOKA PKU3HU.
(TernoBoe, xumudeckoe,  (COOpKa U UCIIBITAHUE
MarHuTHOE). PIECKTPUYECKON LIeTTH
ITOCTOSIHHOTO TOKA.
2.3 Maruuthsbie gssieuaus |11 2 4 IlocTostHHBIE MAarHUTEL. HccnenoBanue MaruuTHOro https://www.yaklass.ru/
BzaumopeicTeue B3aWMO/JICVCTBHUS
MOCTOSIHHBIX MAarHUTOB. MOCTOSIHHBIX MarHUTOB.
MarauTHoe noJie. M3y4yeHrne MarHuTHOTO TOJISt
MarnuTHOE nojie 3eMJIM U [TOCTOSIHHBIX MarHUTOB IIPU
€ro 3HAUCHHUE JIS )KM3HU HA MX 00bEIMHEHUN U
3emute. OnbIT Dpcrena. pasznenenuu. [Iposenenue
MarauTtHo€e noJie ONBITOB MO BU3yJIM3ALIMHI
PIIEKTPUYECKOTO TOKA. MOJISI TOCTOSTHHBIX
MarHuTOB.
24 | DIeKTpOMarHuTHAas 7 1 1 OnbiTel @apanes. SBnenue [IpoBeneHue onbITOB MO https://www.yaklass.ru/
MHTyKIHS AIEKTPOMATHUTHOMN MCCIIEIOBAHUIO SIBJICHUS
uHaykuud. [Ipasumno JleHna. piieKTpoMarHuTHON
DIIEKTPOTeHEPATOP. WHIYKIWW: UCCIIEOBAHUE
M3MEHEHUN 3HAYCHUS
W HaIrpaBJICHUS
MHTyKIIMIOHHOT'O TOKa.
M3yuenne nencTBus
PIEKTpOreHeparopa
IMOCTOSHHOTO TOKA Ha
MOJIETIH.
Hroro no pazneny 58

Paznen 3. [loBTopuTeibH0-000011a

I MOTYJIb

3.1

IToBTOpUTENBHO-

5

CucreMaTusanus u

IPaboTa ¢ Tekctamu

https://www.yaklass.ru/




000010
MOJTYJTh

000011IeHIE TIPEIMETHOTO
CoJIepIKaHus

M OIBITA JICATEILHOCTH,
IIPUOOPETEHHOTO NTPU
M3yYeHUH Kypca GU3UKU 8
KJ1acca yriyOJIeHHOTo
YPOBHSI.

(hU3UIECKOTO CONIepIKaHUs
[0 M3yYEHHBIM TEMaM.
Pemenune 3amad,
OTHOCSIIIIUXCS K PA3INIHBIM
paszenam u TeMaM Kypca
¢du3uku 8 KIacca, B TOM
dUCIIe 3a/a4,

MHTETPUPYIOLINUX
COJIepKaHUE PA3HBIX
a3/IeIIOB.
Wroro no pazneny )
OBILEE KOJIMYECTBO (102 22.5
YACOB I1O

I[TPOI'PAMME




9 KJIACC

Kosaun4vecTBo 4acoB IIporpammuoe OcHOBHbBIE BU/IbI JIeKTPOHHbIE
N HaunmenoBanmue coJepkaHue AeSITeJIbHOCTH (uudposbie)
n/-n pa3/1esi0B U TeM Bcero Koutp. Hpakr. o0yyarommxcst o0pa3oBaTe/ibHbIE
NMPOrpaMMbI PaGoThI pecypchbl
padoThI
Pa3znen 1. Mexannueckue siBJIeHUs
Mexanunueckoe MexaHnueckoe ABMKEHHE. |AHAIN3 U 00CYXKIEHHUE https://www.yaklass.ru/
11 JBIDKCHHE H CII0COObI er030 1 4 MatepuanabHas TOUKA. [Pa3TUYHBIX IPUMEPOB
OLIHCAHIIS CrocoOsI oImrcaHus MEXAHNYECKOI'O JIBIKECHHUS.
MEXaHU4YeCKOTro ABkeHus: OOcyXIeHUe rpaHHuil
TaOIUYHBIN, TpaduyecKuii, MPUMEHUMOCTH MOJEIN
aHanutudeckuil. CucremMa |«MaTepuaIbHasi TOUKa.
OTCUeTa. OnucaHue peajbHbIX
CJIy4aeB MEXaHUYECKOI0
NBIKEHUSI PA3INYHBIMHU
criocobamu (ypaBHEHUE,
rabauna, rpaduk).
1.2 | BsaumojeiicTBHE Te 18 4 BekTop cuibl. Ha6monenne u o6cyxaenne https://www.yaklass.ru/
PaBHOnElCTBYIOIIAS CHJIa.  OTIBITOB
[TepBrlii 3ak0H HprOTOHA. € IBMIKEHHEM TENA IIPU
Bropoii 3akoH HeroTOHAa.  [yMEHBIIEHUY BIUSHUSA
Tperuii 3akoH HerotoHa. NPYTUX TeIl,
[MpuHUKIT CynepHo3UIIN  [PENSATCTBYIOIINUX
CHIL. NBUKEHUIO.
Amnanu3 tekcrta ["anunes ¢
OMMCAaHUEM MBICIIEHHOTO
AKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH
WHEPITUH.
1.3 | 3aKkoHBI COXpaHEHHUS 15 1 2 Mwmmynsc tena. U3menenune HaGmonenue u oocysxaenue https://www.yaklass.ru/

nMITyJabca. MiMmynibe cuiel.
Yipyroe u HEynpyroe
B3aUMOCUCTBUE. 3aKOHBI
V3MEHEHHUS U COXPAaHEHUs
UMnyJsbca. PeakTuBHOE

OTIBITOB,
JNEMOHCTPUPYIOLIUX
nepenady UMILyJbca

IIpY B3aUMOJIECUCTBUH TEIl,
3aKOH COXPaHCHMS




BIDKEHHE.

MMITyJIbCa TP a0COJIFOTHO
yIIpyrom

1 HEYIIPYTOM
B3aMMOJCHUCTBUH TEII.
AHanu3 cUTyalui B
OKPY’KaIOILEeH KU3HU C
HCITOJIb30BaHNEM 3aKOHA
COXpaHEHHUs UMITYJIbCA.

Wroro no pazneny

63

Pa3gen 2. Mexannueckue KoJ1e0aHus

H BOJIHBI

2.1 MexaHuueckue 8 3.5 KonebarenpHoe npmwxkenne. Habmonenune konebanuii  https://www.yaklass.ru/
KoOJIeOanms OCHOBHBIE XapaKTEPUCTUKH [0 ISHCTBUEM CHLIT

KOJIeOaHUM: TIEPHO/I, TSHYKECTH U YIPYTOCTH U

9acToTa, aMIUTUTY/IA. oOHapyXeHHE IMOT00HBIX

["apmonmnueckue KoneOaHus. KoJIeOaHH B OKPYIKaIOIIEM

3aryxaromme Kojiebanusi.  MHUpe.

BoinyxaeHHbie KoneOaHus. AHanu3 konebaHui rpy3a Ha

Pe3onanc. HUTH
U Ha MpY>KUHE.
OrnpeneneHne 4acTOThI
KOJIeOAHMH
MaTeMaTUYECKOIO U
NPYKUHHOTO MasiTHUKOB.

2.2 Mexaanueckue Boimgbl. 10 3 MexaHudecKkue BOJIHEL. O6Hapy>KeHI/Ie U aHAJIN3 httpS://WWW.yaklaSS.rU/
3ByK [IpononbHbIE U TIOTIEPEYHBIE BOTHOBBIX SIBJICHUN B

BoJIHBI. CBOMCTBA OKPY’KaroleM MUPE.

MEXaHUYECKHX BOJIH: Haobmonenue

WHTEpEpEHITUS pacipocTpaHeHUs

u audpakmaus. [[inHa BOIHBIMPOIOIBHBIX U MOEPEYHBIX

Y CKOPOCTH €€ BOJIH (Ha MOJIEIIH)

[pactpocTpaHeHUs. 1 oOHapyX)eHHE
AHAJIOTMYHBLIX BUOB BOJIH B
npupoe (3ByK, BOJSIHBIE
BOJIHBI).

Hroro no paznemy 18




Pasznen 3. 3J'ICKTp0MaFHI/ITH06 moJie 1 3JJEKTPOMATrHUTHBIC BOJIHBI

:‘)J'ICKTpOMaFHI/ITHOC I10JI€

DIIEKTPOMArHUTHOE T0JI€.

[ToctpoeHue paccykaeHH,

https://www.yaklass.ru/

31 U 9J1EKTPOMATHUTHBIE 6 BHeIETpOMarHHTHLIe BOJIHBI. 00OCHOBBIBAIOLITUX
BOJTHBI CaoiicTBa B3aUMOCBSI3b
AJICKTPOMArHUTHBIX BOJIH.  PIICKTPUYECKOTO U
[[Ixana 3MEKTPOMArHUTHBIX MAarHUTHOIO MOJIEH.
BOJIH. Mcnonb3oBaHue DKCIIEPUMEHTATHHOE
AIEKTPOMArHUTHBIX BOJIH ~ M3yY€HUE CBOMCTB
TUTSl COTOBOM CBSI3H. AJICKTPOMArHUTHBIX BOJIH (B
TOM YHCIIC C TIOMOIILI0
MOOHMJIBHOTO TeehoHa).
Htoro no pazaeny 6
Paznen 4. CBeToBbIE sIBJIEHHSI
41 | 3akoHBI 8 JlydeBast Mmozenb cBeTa Hab:ro1eH1e OmbITOB, https://www.yaklass.ru/
pacrpocTpaHeHHusl CBETa Y TEOMETPUYECKAsl ONTUKA. JEMOHCTPUPYIOLIUX
Hcrounuku cBera. SIBJICHUE MPSIMOJIMHEWHOTO
[IpsiMmonuHeitHOE [pacrpoCTpaHEHHUs CBETa
[pacrpoCcTpaHEeHUE CBETA. (BO3HUKHOBEHUE TEHU U
3armenus Connia u JIyHbl. MOTYTEHH), U UX
WHTEPIpETAIHs C
MCIIOJIb30BAHUEM TTOHSITUS
CBETOBOTO JIyya.
4.2 | JIWH3BI ¥ ONITHYECKHE 6 JIunza, X0/ aydeii B muuH3e. [lonmydenue uzoopaxkenuii ¢ https://www.yaklass.ru/
IpUGOPHI dopMyia TOHKOM JTUH3BI.  MOMOIIBIO COOMparoie u
[TocTpoenue n300paXkeHMil, paccenBarolei JINH3.
c(hOpMHUPOBAHHBIX TOHKOW |OmnpeaeneHne GOKyCHOTo
nmuH30M. OnTuyeckas [paccTostHUs
cucteMa (oToanmnapara, W ONITHYECKOMN CHITBI
MHUKPOCKOTIA U TEJIECKOMa. COOUpPAOIeH JIMH3HI.
Pemenune 3aga4y Ha
MOCTpOEHHE N300pa’KeHH B
cobuparotiei u
acceMnBaroIIeH JTMH3axX.
43 Paznoxkenue 6e10To 2 Pasnoxxenune Oenoro ceera |HaGmroneHue u 00bICHEHHE

CBETa B CIIEKTP

B criekTp. OnbiTel HptoTOHA.
CI10’)K€HHE CIEKTPATbHBIX

OIIBITOB
0 Pa3JI0KEHUIO 0eI0ro




HBETOB. Z[I/ICHepCI/ISI CBCTaA.

CBETa B CIIEKT.

HaOmoaenue u 00bsICHEHUE

OIIBITOB

0 MOJTyYSHHIO OEJIoro

CBETAa IIPU CIIOKEHUH CBETa
A3HBIX IIBCTOB.

Uroro no pazneny

16

Pa3zgea 5. KBanToBbI€ IBJIeHUA

5.1 Ucnyckanue u 4 OmneiTel Pesepdopna O6cyxenune menn onsitoB  |https://www.yaklass.ru/
HOIJIOIIEHUE CBETA Y IUTaHEeTapHAast MOJICIIb Pesepdopaa no
aTOMOM aToma. Moenb atoMa WCCIIEJOBAHMIO aTOMOB,
Bopa. BEIJIBUOKCHUC
Wcnyckanue u CHIIOTE3 O BO3MOXKHBIX
MTOTJIOIIEHUE CBETA pe3yJibTaTax OIbITOB
aToMoM. KBaHTEL B 3aBHCHMOCTH OT
PE/II0JIaraeMoro CTPOCHHS
aTOMOB, (OPMYJIMPOBAHNE
BBIBOJIOB
13 Pe3yJIbTaTOB OIBITOB.
5.2 | CrpoeHue aTOMHOIO 5 PamoakTHBHOCTE. Alb(a-,(00cyxkaenne Bo3sMoxkubix  https://www.yaklass.ru/
apa OeTa-v raMMa-M3JIydeHHUs. [THIOTE3 O MOIEIIIX
CTpoeHHe aTOMHOTO Sijipa. (CTPOCHHS Spa.
Hykionnas Mojeins OmnpeneneHne cocTaBa sep
aTOMHOTO si/Ipa. 110 3a/IaHHBIM MAaCCOBBIM U
H30TOTIB5L. 3apsiIOBBIM YHCIIaM
1 110 MTOJIOKEHHUIO B
MIEPUOIUYECKON CHCTEME
DIIEMEHTOB.
5.3 SlnepHble peakiuu 7 Anepubie peakuun. 3akoHbI[ [pumeps! uctonbp3oBanus  https://www.yaklass.ru/

COXPaHEHHUS 3aps0BOTO
M MacCOBOT'O YHCEIL.
DHeprus CBA3M aTOMHBIX
simep. CBsI3b MacChl U
sHepruu. Peakiuu cunTesa
W JICTICHUS sIep.

3aKOHOB COXPaHECHUS
MACCOBBIX U 3apST0BBIX
YUCeIl Ul OIPEIeIICHUS
pe3yJIbTAaTOB SJIEPHBIX
[peaKLnii; aHAIU3
BO3MOKHOCTHU

WJIA HEBO3MOYKHOCTH




SIICPHOM pEeaKIHH.
Htoro no pasaeny 16
Pa3jen 6. [loBTOpUTEIHLHO0-0000 AN MOLYTb
MexaHudecKue CucremMaTH3alusa U Pemenue 3amau, https://www.yaklass.ru/
6.1 SBIICHUS 6 0000111eH1E TPEIMETHOTO |OTHOCSILUXCA K pa3ieiny
(LOBTOpHTEIEHO- CoJIepKaHus «MexaHu4ecKue sIBICHUS.
. U OIIBITA IEATENIBHOCTH,  BbINOIHEHHE 1a00paTOPHBIX
obobmatomnyi MprOOPETEHHOTO IPU paboT 1 OIBITOB IO
MOJTyJIb) U3yYCHUU MEXaHUYECKUX MEXaHUYECKUM SIBICHUAM
SIBJICHUIN (BKJIHO4ast pabOThI U OTIBITHI
Ha yriyOJIeHHOM YpOBHE. M3 IEpeyHs K pa3zeny) B
YCIIOBUSX
CaMOCTOSITEJILHOTO
IJIAHUPOBAHMSI IPOBEICHUS
UCCIIeI0BaHHUS.
TernaoBbie CucreMaru3anus u Pemenue 3anauq, https://www.yaklass.ru/
6.2 SBITCHHS 3 0000111€HNE TPEAMETHOTO OTHOCAIINXCS K Pa3fieny
(HOBTOPHTENMHHO coJiepKaHus «TeroBbIe SIBICHUS.
. U OIBITA JIEATENIbHOCTH,  BbINOMHEHHE 1a00paTOPHBIX
-06001maromui
MPUOOPETEHHOTO MPHU paboT 1 ONBITOB IO
MOZLyIb) M3y4YE€HUH TEIUIOBBIX TEIUIOBBIM SIBICHUSM
SIBJICHUI (BKITHO4ast paboThI
Ha yriayOJIeHHOM YpOBHE, M OIBITHI U3 MEPEYHS K
MOATOTOBKA K OCHOBHOMY  pa3Jiely) B YCIOBHSIX
roCy/1apCTBEHHOMY CaMOCTOSITEIILHOTO
PK3aMeHy MJIaHUPOBAHUS MPOBEACHUS
o (uzuke uCCclieIoBaHMsl, BbIOOpa U
000CHOBaHHUS METO/1a
M3MEPEHUs BEJINYMH.
DNeKTPOMarHUTHHIE CucreMaruzanus u Pemenue 3amauq, https://www.yaklass.ru/
6.3 SBIICHHS 3 0000111€HHE TPEAMETHOIO OTHOCAIIUXCS K pa3fieny
(HOBTOPHTEBHO- coJiepKaHus «NEeKTpOMarHuTHbIE
. U OIBITA IEATEIbHOCTH SIBIICHUSD.
o0oO0aromuii ’
MPUOOPETEHHOTO TIPH BrimoHenue 1adbopaTopHbIX
MOJLy1b) M3y4YEeHUH pabot
JIEKTPOMAarHUTHBIX U OIBITOB 10




SIBJIGHUH Ha yriIyOJIeHHOM
YPOBHE, MMOJATOTOBKA K
OCHOBHOMY
roCyJJapCTBEHHOMY
PK3aMeHy 1o (hu3Hke

AJIEKTPOMArHUTHBIM
SIBIICHHSIM (BKJIFOYasi pabOThI
Y OTIBITHI U3 TICPEYHS

K pa3ziesly) B YCIOBUSIX
CaMOCTOSITEIILHOTO
MJIaHUPOBAHUS TPOBCACHUA
WCCIICIOBAHMSI.

CBeToBbIE CucreMaru3amnus u Pemenue 3anauq, https://www.yaklass.ru/
6.4 SBIICHIS 1 1 o6o6mwenne MIPEIMETHOTO OTHOCSIIUXCS K pa3iesy
(LOBTOPHTEIHHO coAepKaHUs «CBETOBEIE SIBICHUSD).
. U OIIBITA IEATENIBHOCTH,  BbINOIHEHHE 1a00paTOPHBIX
-obobwatonwi MpHOOPETEHHOTO IPU paboT 1 OIBITOB IO
MOJIyJIb) WM3y4YEHUU CBETOBBIM CBETOBBIM SIBJICHUSIM
SIBJICHUIN (BKIIHO4ast paboThI
Ha yriayOJIEHHOM YPOBHE. M OIBITHI U3 NEPEYHs K
[paszeny) B yCIOBHSIX
CaMOCTOSITEJILHOTO
IJIAHUPOBAHMSI IPOBEICHUS
VICCIIEJIOBAHMSI.
6.5 | IloBropuTenbHO- 4 Cucremaruzanus u Pabora ¢ TekcTramu https://www.yaklass.ru/
0600IIAOIIHIT MOJLYTh 000011IeHIE TPEAMETHOTO (PU3UYECKOTO COACPKAHUS
coJlepKaHus o Kypcy pusuku
U OIBITA ICATEIBHOCTH,  YIJIyOJIEHHOTO YPOBHSL.
MPUOOPETEHHOTO MPU Brinonnenue npodaeMHbIX
M3Y4EHHH BCETO Kypca 3a/laHul PAaKTUKO-
(bu3UKHN YrITyOJIEHHOTO OPHUEHTHUPOBAHHOT' O
YPOBHS, IOArOTOBKA K XapakTepa (3aJaHus
OCHOBHOMY [0 €CTECTBEHHO-HAYYHOMI
rocy/1apCTBEHHOMY IPaMOTHOCTH), B TOM YHUCJIE
SK3aMeHy 1o (u3uke. 3a/laHui C MEKITPEIMETHBIM
COJIEp/KaHUEM.
Hroro no pazneny 17
OBILEE KOJIMYECTBO 136 26.5

YACOB I10 ITPOI'PAMME




KAJIEHIAPHO-TEMATHYECKOE
IINIAHUPOBAHMUE 7 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne uudposbie
W Tema ypoka Beero KontposbHubie IIpakTHyeckue 06pa3oBaTEIBHBIE
padoTbI padoTbI pecypest
1 dusuKka — HayKa O IpUpoe. SIBICHUS IPUPO/IbI 1 https://www.yaklass.ru/
2 dusnYecKue ABIEHNS 1 https://www.yaklass.ru/
®dusnyeckue BeIuYruHbl. Pa3MepHOCTb. https://www.yaklass.ru/
3 ®dusnueckue npudopsl. [lorpemnoctyu npu 1
MPSIMBIX U3MEPCHUAX
VYpoxk-uccnenosanue "U3zmepenne https://www.yaklass.ru/
4 JIMHENHBIX Pa3MEPOB TEJ U TPOMEKYTKOB 1 1
BpemeHu"
. JlaGoparopHas pabora "U3mepenne o0bEMa L 1 https://www.yaklass.ru/
KUJKOCTHU U TBEpAOTO Tena"
5 JlaGoparopHas pabota "OnpeienieHne pazMepoB 1 1 https://www.yaklass.ru/
Maisix Tei. Meron psanoB"”
Metop1 Hay4HOTO Mo3HaHus. Onrcanue https://www.yaklass.ru/
7 (uU3NYECKUX SBICHUHN C TOMOILBIO MOIeIeH 1
VYpok-uccnenosanue "IIpoBepka runoTessl: https://www.yaklass.ru/
g JaTbHOCTH MOJIETA [IApUKA, ITYIIEHHOTO 1 1
TOPU30HTAIILHO, TEM OOJIbLIE,
4yeM O0JIbIIe BBICOTA ITycKa"
9 Crpoenue BemectBa. OMNbITHI, 1




AOKa3bIBAIOIIUE NTUCKPETHOC CTPOCHUE BCUICCTBA

10

JlaGopaTopHas paborta "OmeHka guamerpa
aToMa METOJOM psA0B (C MCHOJIb30BAHUEM

dhotorpadwuii)"

https://www.yaklass.ru/

11

Ypok-uccnenoBanue "HaltoneHne TemioBoro
pacirpenus razoB. OnbITEl IO 0OHAPYKEHUIO
JICACTBUSA CUII

MOJIEKYJISIPHOT'O IPUTSKEHUS "

https://www.yaklass.ru/

12

JiBmxenue yactul Berectsa. Juddysus.
bpoyHoBckoe nBrKeHNE

https://www.yaklass.ru/

13

Ypoxk-uccnenoanue "Habmonenue u
00BbsICHEHHE OPOYHOBCKOTO IBHYKECHHS 1

mupdpy3un”

https://www.yaklass.ru/

14

BSaHMOHeﬁCTBI/IC YacCTuIl BCUICCTBA: IPUTAKCHHUC
1 OTTAJIKMBAaHHC

https://www.yaklass.ru/

15

ArperaTHble cocTosiHUS BenlecTBa. OcoO0eHHOCTH
arperaTHbIX COCTOSHUN
BOJIBI

https://www.yaklass.ru/

16

Mexanunueckoe qBuxenue. [1yTh, Tpaekropus,
nepeMeIeHue

https://www.yaklass.ru/

17

PaBHOMEpHOE ¥ HEPAaBHOMEPHOE JIBFKCHUE.
CxopocTb

https://www.yaklass.ru/

18

HaxoxieHne ckopocTH, IyTH U BpEMEHU
IIPU PAaBHOMEPHOM IIPSIMOJIMHENHOM JBUKECHUU

https://www.yaklass.ru/

19

JlaGopatopHnas pabota "OmnpeneneHne CKOpOCTH
PaBHOMEPHOTO JBHKEHUS"

https://www.yaklass.ru/




I'paduku npsAMONMHEHHOTO PABHOMEPHOTO

https://www.yaklass.ru/

20
JBIKEHUS
’1 PemeHHe"sanaq 1o Teme "Pacuer cpenneii https://www.yaklass.ru/
CKOPOCTHU
JlaGoparopHas pabora "Onpenenenue cpeaneit https://www.yaklass.ru/
22 CKOPOCTH CKOJIbKEHUS OpycKa
WJIM 1IapUKa 10 HAaKJIOHHOM MI0CcKOCTH"
23 OTHOCI/ITeVJH)HOCTL nprkenns. CloxeHue https://www.yaklass.ru/
CKOPOCTEH IpHU MapaieIbHOM JBUKCHUH
[Tonydenue u ananus rpaduKoB 3aBUCIMOCTH https://www.yaklass.ru/
24 IIyTH U CKOPOCTH JBUKEHUS OT BPEMEHU
Pemenne rpadpuueckux 3a1ad 1o Teme https://www.yaklass.ru/
25 "Mexanuka. PaBHomMepHOE
MPSIMOJTMHENHOE IBUKEHHUE"
26 SIBJieHUE MHEPIIUK. 3aKOH HHEPIIUH https://www.yaklass.ru/
B3anmopencTere e Kak IpUuYnHa U3MEHEHUS https://www.yaklass.ru/
97 CKOpocTH. Macca Tena Kak Mepa HHEPTHOCTH
Tena npu
MOCTYNATEILHOM JIBHIKCHUH
28 VYpok-nuccnenosanue "CpaBHEHHE MACC 110 https://www.yaklass.ru/
B3auMOIeCTBUIO Ten"
29 T110THOCTH BelecTBa https://www.yaklass.ru/
30 Jlaboparopnas pabora "Onpenenenre IIOTHOCTH https://www.yaklass.ru/
TBEpAOrO Tema"
a1 Pemenue 3ana4 o Teme "Macca Tena. https://www.yaklass.ru/
[TnotHOCTH BemecTBa"
32 Cwmecw u craBbl. [loBepXHOCTHAS U




JIMHEHHAas INIOTHOCTh

[ToaroToBKa K KOHTPOJILHOM PabOTE IO TEME
"duznka — HayKa 0 IPUPOJIE.

https://www.yaklass.ru/

33 [lepBoHauabHBIE CBEICHUS 00 aTOMHO-

MOJICKYJISIPHOM CTPOCHHH BEIIECTBA.

Mexanuka"

KonTtposnbHast pabora mmo Teme "duszmka — https://www.yaklass.ru/
34 Hayka o mpupoje. [lepBoHavanbHbIe CBEICHUS

00 aTOMHO-MOJIEKYJIIPHOM

CTpOE€HUU BellecTBa. MexaHuka"
35 Cuua. SIBnenue tarorenus. Cuiia TSHKECTH https://www.yaklass.ru/
36 H300paxenue cuil. Pemenue 3a1a4 o teme https://www.yaklass.ru/

"OnpeneneHue CUbI TKECTH"
37 Cuna ynpyroctu. 3akoH ['yka https://www.yaklass.ru/
38 Bec Tena. U3mepenune cun. JluHaMoMeTp https://www.yaklass.ru/

VYpoxk-uccnenosanne "Habmonenne https://www.yaklass.ru/
39 M3MEHEHHSI CKOPOCTHU TIPU

B3aMMOJICCTBUU TeNn"
40 Pemrenne 3aga4 no teme "Cuina ynpyroctu. Bec https://www.yaklass.ru/

Tena"

JlaGopatopHas pabota "ONbITH, https://www.yaklass.ru/
a1 JIEMOHCTPHPYIOIINE 3aBUCHMOCTD PACTSKCHHS

(medopmanun) mpyKUHBI OT TPUITOKEHHON

CHJIB"
42 Cuna TpeHus https://www.yaklass.ru/
43 Cnoxenue cui. PaBHozeicTByomas cuia https://www.yaklass.ru/
1 Pemenue 3ana4 o Teme "CI0KeHHE CHIL https://www.yaklass.ru/

PaBHonelicTByromas cra"




Pemrenue 3amay o Teme "B3aumoencTsue TeI.

https://www.yaklass.ru/

45 Cuibl B MexaHuke"
Penrenue 3aga4 no treme "Cuna Tpenus”. https://www.yaklass.ru/
46 Ypoxk-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS
OT IUIOLIA/IU CONIPUKOCHOBEHHUS"
JlaGoparopHas pa6ota "OmbITHI, https://www.yaklass.ru/
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS
47 CKOJIbJKEHUS OT CUJIBI IaBJICHUS U XapakTepa
COTIPUKACAIOLIUXCS
noBepxHocren"
48 Pemrenne 3a1a4 o Teme "B3aumoneiicTBre Tel. https://www.yaklass.ru/
Cunbl B MexaHuKe"
19 KouTpossHas paboTa 1o Teme https://www.yaklass.ru/
"Bzaumopeiicteue ten"
50 JlaBjieHHEe TBEPIBIX TEN https://www.yaklass.ru/
&1 VYpoxk-3kcriepuMenT "CrocoObl onpeieneH s https://www.yaklass.ru/
JaBJIEHUs TBEPIOTO Tena"
5 Ypok-Hccnenosanue "3aBUCUMOCTh https://www.yaklass.ru/
JaBJICHUA Ta3a OT TeMrepaTypsl”
53 JaBnenwne xxuakocteit u ra3on. 3akoH Ilackans https://www.yaklass.ru/
54 [THeBMaTHUECKHE YCTPOHCTBA https://www.yaklass.ru/
55 3aBHCUMOCTD JJaBJICHUS )KUKOCTU OT IIyOHHbI https://www.yaklass.ru/
56 I'mapocTaTndeckuii mapagoke https://www.yaklass.ru/
57 Vpoxk-tpoekT "H3ydenre cooOmanmxcs https://www.yaklass.ru/

cocyaoB"




Ypok-koupepennus "l uapaBnuyueckue

https://www.yaklass.ru/

58 .\
MEXaHHU3MBI
59 Hcnosnp30BaHie BEICOKUX JaBJICHU B https://www.yaklass.ru/
COBPEMEHHBIX TEXHOJIOTHUSIX
60 Pemmenue 3ama4 o Teme "JlaBiaeHne sKugkocTa" https://www.yaklass.ru/
61 Atmocdepa 3eMIiy ¥ TPUYHMHBI €€ https://www.yaklass.ru/
CYIIECTBOBAHHUS
6 VYpox-uccnenosanue "IIposBienue neicTBIs https://www.yaklass.ru/
aTMocdepHoro gaBiacHUs"
63 N3mepenue armochepHoro naneHus. OnbIT https://www.yaklass.ru/
Toppuuennu
3aBUCUMOCTL aTMOC(EPHOIO JABJIEHUS OT https://www.yaklass.ru/
64 BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsr amst
M3MepeHust aTMOC(HEPHOTO TaBICHUS
65 Bapometp-aneponsi. ATMochepHOe https://www.yaklass.ru/
JIaBJICHHE Ha Pa3IUYHBIX BHICOTAX
66 BrrTankusaronias cuna. 3akoH Apxumena https://www.yaklass.ru/
67 Pemrenue 3a1a4 o Teme "3akoH Apxumesa" https://www.yaklass.ru/
YpOK-HcCIen0BaHne https://www.yaklass.ru/
68 "QFCHepHMCHTaHBHOG oOHapy KeHHe
JEHCTBUS JKUIKOCTH U Ta3a Ha
MOTrpy>KEHHOE B HUX TeJIO"
JlaGoparopHas pabora "Omnpeenenne https://www.yaklass.ru/
69 BBITAJIKUBAIOLLEH CUIIBL, IEUCTBYIOIIEH HA

T€JI0, IOTPY>KEHHOE B JKUAKOCTB"

70

IlnaBanue ten

https://www.yaklass.ru/




JlaGopaTopHas pabora "VccnenoBanue

https://www.yaklass.ru/

71 3aBHCHMOCTH Beca Telia B BOJIE OT 00beMa
MOrPY>KEHHOM B KUJKOCTh 4acTH Tena'
72 BosnyxomiaBanue. [InaBanue cyaoB https://www.yaklass.ru/
23 Pemenue 3a1a4 1o Teme "3akoH Apxumena. https://www.yaklass.ru/
VYcnoBus miaBanus Ten"
Pemenne 3agau mo teme "JlecTBrue https://www.yaklass.ru/
74 KHUJKOCTHU U I'a3a Ha MOrPY>KEHHOE B HUX TeJo"
Vpok-nipoekt "KoHcTpynpoBanue apeomerpa https://www.yaklass.ru/
75 WJTY JIOJIKU U OTIPEICIICHUE TPY30II0AbEMHOCTH"
[ToaroToBKa K KOHTPOJIbHOH padoTe 1o https://www.yaklass.ru/
76 Teme "JlaBiieHrE TBEPABIX TEJ, KUIKOCTEH 1
ra3zoB"
- Konrposnsnast padora o Teme "J{aBienne https://www.yaklass.ru/
TBEPJbIX TeJ, )KUJIKOCTEN U ra3oB"”
78 Mexanundeckas pabota https://www.yaklass.ru/
79 MoIHoCTh https://www.yaklass.ru/
80 Perenwe 3aa4 Ha onpeeieHue paboTel 1 https://www.yaklass.ru/
MOIIIHOCTH
81 PaboTta CuIbl TSHKECTH U CHITBI TPEHUSI https://www.yaklass.ru/
82 VYpok-uccienobanue "PacuéT MOIIHOCTH, https://www.yaklass.ru/
pa3BUBaEMOM MPH MOIbEME TI0 JieCTHUIIE"
83 [TpocThie MeXaHU3MBbI https://www.yaklass.ru/
84 MowmeHT cuibl. [IpaBuino MOMEHTOB https://www.yaklass.ru/
- Jlabopatopras pabora "V3ydenne npaBuia https://www.yaklass.ru/

pbryara ajist HOABUKHOI'O 1 HCTIOABUKHOT'O




0J10K0B"

86 "30770TOE NPABUIIO" MEXAHUKH https://www.yaklass.ru/
Pemrenue 3a1a4 no teme "3010T0€ https://www.yaklass.ru/
87 npaBuiio Mexanuku'" / Becepoccuiickas
npoBepouHas paboTa
Pemenue 3anay no teme "Paborta cuiibl TSKECTH https://www.yaklass.ru/
88 u cutbl Tpenus” / Beepoccuiickas
npoBepouHas padora
49 VYpoxk-1poekT "TIpoeKTHPOBAHKE TIONHCIIACTOB C https://www.yaklass.ru/
3aJlaHHBIMU TapameTpaMu”
Vpoxk-konpepennus "I[IpocTeie MEXaHU3MBI B https://www.yaklass.ru/
90 OBITY, TEXHUKE, )KUBBIX Opranu3max"
o1 Kos(hpuument none3Horo AeiCTBHs MPOCTHIX https://www.yaklass.ru/
MEXaHU3MOB
JlaGoparopHas pa6ota "Onpenenenne KITJ https://www.yaklass.ru/
92 MOJIBUKHOTO U HEMOABHKHOTO OJIOKOB"
03 Mexannueckas sHeprus. Kunerndeckas u https://www.yaklass.ru/
NOTEHIIMAIbHAS DHEPTHSI
94 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPruu https://www.yaklass.ru/
YPpOK-3KCIIEpUMEHT "DKCrepUMEHTaIbHOE https://www.yaklass.ru/
95 OTIpeNleIecHue W3MEHEHHS KHUHETHYeCKOH U
MOTEHINATFHON SHEPTHH TPU CKaThIBAHUU
TeJa M0 HaKJIOHHOM TIOCKOCTH"
9% [MToaroToBKa K KOHTPOJIBHOM paboTe 1Mo Teme https://www.yaklass.ru/

"Pabota u MomrHOCTh. DHEprus"




97 KonrpossHas padota o teme "Pabora u 1 https://www.yaklass.ru/
MOIIHOCTb. DHeprus"

08 PaboTta ¢ TekcTaMu 110 TeEME 1 https://www.yaklass.ru/
"Mexanuyeckoe JBuxeHue"

99 Pabora ¢ Tekcramu 1o Teme "CtpoeHue 1 https://www.yaklass.ru/
BelecTna"

100 Pa6ora ¢ TexcTamu 110 Teme "Cuiisl B ipupoe” 1 https://www.yaklass.ru/

101 PaGora ¢ TEKCTAMH O Te'Me " JlaBieHue TBEPIBIX 1 https://www.yaklass.ru/
Tel, )KUAKOCTEN U ra3oB"

102 Pabora ¢ Tekcramu no Teme "OHeprus. [Ipocteie 1 https://www.yaklass.ru/
MEeXaHUu3Mbl"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23 bubmmoteka [JOK

https://m.edsoo.ru/ff0c12a8




8 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
Ne uudpoBbie
1w Tema ypoka Beero KonTpoabHsbie IIpakTnuyeckue 0BpazoBaATETbHBIE
padoThI padoThI o
OCHOBHBIE MTOJIOKCHHSI MOJICKYIISIPHO- https://www.yaklass.ru/
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1
TIOJTBEPKICHHS
2 Macca 1 pa3mep aTOMOB M MOJICKYI 1 https://www.yaklass.ru/
3 Mojienu TBEpAOIo, )KHIKOTO U ! https://www.yaklass.ru/
ra3000pa3HOro COCTOSTHHI BEIIECTBA
Vpok-koupepennus "Kpucrammaeckue u https://www.yaklass.ru/
4 amop¢useie Tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJiIMa30B"
. CMauuMBaHHUe U KalHIUIAPHOCTh. [T0BEPXHOCTHOE 1 https://www.yaklass.ru/
HaTsDKEHHe
TermoBoe paciIMpeHne 1 CxKaTHe https.//www.yaklass.ru/
Tennosoe apmxenue. Temneparypa https://www.yaklass.ru/
TemnepaTypHbI€ MIKaJbl 1 https://www.yaklass.ru/
9 BHyTpeHHsIs SHEpTHs U CIIOCO0BI €€ 1 https://www.yaklass.ru/
U3MECHEHHUS
10 Buel Terutonepenavun 1 https://www.yaklass.ru/
VYpok-koudpepenius "Vcnonp3oBaHue https://www.yaklass.ru/
11 TEIJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B LEIAX 1
sHeprocOepexeHus"
12 KommuectBo TemoThl. Y AeabHas TEIIOEMKOCTD 1 https://www.yaklass.ru/




13

VYpoxk-uccienosanue "lIpoBepka rumnoresbl
JTUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA
KUJKOCTH B TEPMOMETPHUUYECKON TPYOKE OT
Temneparypbl”

https://www.yaklass.ru/

14

YpaBHenue TeroBoro 6ananca. TemioooMeH u
TEIJIOBOE paBHOBECHE. 3aKOH
Hrrorona—Puxmana

https://www.yaklass.ru/

15

JlaGopaTtopHas pabota "VccienoBaHue siBJICHUS
TEIJI000MEeHa IMPU CMEIIMBAHUU XOJOIHON U
ropsiyeit Boan1"

https://www.yaklass.ru/

16

Pemienue 3amad o teme "TermiooOMeH U TEIIOBOE
paBHOBecue"

https://www.yaklass.ru/

17

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TETUIOTHI, IOJIYYCHHOTO BOJOW IIPH
Ter1000MeHe C HarpeThIM MEeTaJUIMYECKUM
HUATUHAPOM"

https://www.yaklass.ru/

18

[InmaBnenue u oTBepAEBaHNE
KPUCTAJJIMYECKHUX BEIECTB. Y IeJIbHAs TEIJIOTa
TUTaBJICHUS

https://www.yaklass.ru/

19

Pemenne 3amau mo reme "[lmaBnenue n
OTBEpJIeBaHUE KPUCTATUIMYECKUX Ted"

https://www.yaklass.ru/

20

JlaGopatopHas padota "Onpenenenue yaeabHOR
TEIIOTHI IUIAaBJIEHU JIbaa"

https://www.yaklass.ru/

21

VYpoxk-uccnenosanue "CpaBHEHUE POIECCOB
TUTABJICHUS KPUCTAIUTMYECKUX Tell U pa3MsITYeHHs
IIpY HarpeBaHUU aMOP(HBIX

TCI

https://www.yaklass.ru/

22

[TapooOpa3oBanre U KOHICHCAITHSI.

https://www.yaklass.ru/




Ucnapenue

Kunenue. Y nenbnas temnora napoodpa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT

https://www.yaklass.ru/

23
atMochepHoro
JaBIICHUS]
24 Pemenne 3ama4 mo teme "IlapooGpasoBanue u https://www.yaklass.ru/
KumneHue"
Vpoxk-uccnenosanue "OObACHEHNE 3aBUCUMOCTH https://www.yaklass.ru/
25 TEMIIepaTypbl KUIIEHUs OT JaBieHus" 1
26 HachlieHHbIH 1 HEHACHIIEHHBIA ap. BiaxuocTs https://www.yaklass.ru/
BO3/IyXa
BraxxHOCTB BO31yXa U €€ H3MEpEHHE. https://www.yaklass.ru/
27 JlaboparopHas pabota "OnpeneneHue 0.5
OTHOCHTEIBHOU BIQKHOCTH BO31yxa"
28 Pemienue 3ama4 mo teme "BnaxHoCTh" https://www.yaklass.ru/
Penienwe 3a1a4 ¥ aHAIN3 CUTYAIMi, CBA3aHHBIX C https://www.yaklass.ru/
29 SBJICHUSAMM MCITAPEHMS U KOHJIEHCAIIUH
30 DHeprus TOIMBA. Y IeIbHAs TEMIOTa CTOPAHUS https://www.yaklass.ru/
31 IMpuHIUIIEl paOOTHI TEMIOBBIX JABUraTeIeR https://www.yaklass.ru/
3 [TapoBast TypOuHa. J[BUTATEH BHYTPEHHETO https://www.yaklass.ru/
CrOpaHus
33 KII/] TermoBoro aBuraress https://www.yaklass.ru/
4 Pemrenue 3amay o Teme "KI1J] TermnoBoro https://www.yaklass.ru/
nBuraress”
35 Vpok-koupepenus "TemioBsie ABUraTeI N https://www.yaklass.ru/




1 3allIMTa OKpY>Karolen cpeanl"

36 TemnoBble NOTEPU B TEIUIOCETSIX https://www.yaklass.ru/
37 3aKOH COXPAaHEHMS U PEBPALLECHUS YHEPTUHU B https://www.yaklass.ru/
MEXaHUUYECKUX U TEIJIOBBIX Mpoleccax
IToaroToBKa K KOHTPOJIBHOM paboTe 1o TemMe https://www.yaklass.ru/
38 "TemoBble siBneHus. 3MeHeHne
arperaTHBIX COCTOSIHUH BemiecTa"
KoHTposbHas padora 1o teme "TernoBbie https://www.yaklass.ru/
39 siBNIeHHs. VI3MeHeHHe arperaTHbIx
COCTOsIHUI BemiecTBa"
40 Onexrpuzanus Ten. J[Ba pona 3apsaoB https://www.yaklass.ru/
Vpok-uccnenoanue "VccinenoBanue https://www.yaklass.ru/
41 Croco0O0B Pa3IUYHBIX BEUIECTB
HaRJIEKTPU30BLIBATHCS "
1 BsaunmoneiicTBue 3apspkeHHBIX Tell. 3akoH Kyona https://www.yaklass.ru/
Onextpuueckoe noue. HanpsoxéHHOCTD https://www.yaklass.ru/
43 anekTpudeckoro noss. [Tpunuun cynepno3unuu
JNEKTPUUECKUX MOJeil
44 Hocurenu 35exkTpuyeckux 3apsjios. https://www.yaklass.ru/
DneMeHTapHbIi 3apsan. CTpoeHue aToma
45 3aKOH COXpaHEHHs DJIEKTPHUECKOTO 3apsia https://www.yaklass.ru/
46 [IpoBOAHMKH, TUINEKTPUKHU U ITOTYIIPOBOAHUKU https://www.yaklass.ru/
47 Vpok-koHbpepeHus "DIeKTpU3aIus B https://www.yaklass.ru/
MIOBCEITHEBHOM JKN3HU"
48 Pemrenwe 3a1a4 mo TeMe "3aK0H COXpaHEHHUS https://www.yaklass.ru/

3JIEKTPUYECKOro 3apsaa”




DJIeKTpUYeCcKui TOK. ICTOYHUKH 3IEKTPUUECKOTO

https://www.yaklass.ru/

49 1
TOKa
VYpoxk-uccienosanue "Nccrnenopanue https://www.yaklass.ru/
50 JIEMCTBUSI SJIEKTPUUYECKOTO OISl Ha 1
MIPOBOJHUKH U JUAJIEKTPUKHU"
51 DIIEKTPUYECKHUI TOK B METaJIaX 1 https://www.yaklass.ru/
52 DJIEKTPUYECKUI TOK B JKUAKOCTSIX U razax 1 https://www.yaklass.ru/
53 DJeKTpuvecKas menb 1 https://www.yaklass.ru/
54 Cuua Toka. AMrniepmeTp 1 https://www.yaklass.ru/
55 DIeKTpuuYecKoe HanpsbkeHue. BoapTmeTp 1 https://www.yaklass.ru/
JlaGopatopnas pabora "COopka u https://www.yaklass.ru/
56 WCIIBITAaHUE JIEKTPUUECKON LIEeTIH 1
MOCTOSIHHOTO TOKa"
57 3aBHCUMOCTb CUJIBI TOKA OT HAIIPSHKEHUA. 3aKOH 1 https://www.yaklass.ru/
OmMa 1t yyacTka 1emnu
JlabopatopHas pabota "MccnenoBanue https://www.yaklass.ru/
58 3aBUCHMOCTH CHJIBI TOKA, IPOTEKAIOIIETO Yepe3 1
PE3UCTOP, OT HAIPSDKEHUS HA
pe3uCTOpe M CONMPOTHUBIICHUS pe3ucTopa”
59 DJIeKTPUYECKOE COMPOTUBIEHHE. Y IeTbHOE L https://www.yaklass.ru/
COIIPOTHUBJICHUE
60 JTaGoparopHas pabora "OnpeeneHne yaenLHoro 1 https://www.yaklass.ru/
CONPOTHUBIICHUS MPOBOAHUKA"
61 Pemmenue 3amad o teme "DeKTpUYECKOe L https://www.yaklass.ru/
CONPOTHUBIICHHE. Y JIETBHOE COMTPOTUBIICHUE"
62 Pemenue 3a1a4 1o teme "3akon Oma" 1 https://www.yaklass.ru/
63 [TocnenoBarensHOE U NapaIeIbHOE COEqUHEHNS L https://www.yaklass.ru/

IMPOBOIHUKOB




JlaGopaTtophast pabota "IIpoBepka mpaBuia
CJIOKEHUSI HAMPSHKEHUN TP TTOCIIEI0BATEILHOM

https://www.yaklass.ru/

64

COCTMHEHUH JIBYX

pe3ucropon"

Perienue 3a1a4 o TemMe https://www.yaklass.ru/
65 "[TocnenoBarenbHOE U MapauIeIbHOE

COEIMHEHUS IPOBOAHUKOB"

JlaGopaTtopHnas padota "IIpoBepka mpaBuia s https://www.yaklass.ru/
66 CHWJIBI TOKA TIPH MMAPAJIICIIBHOM COSIMHCHHIH

pe3uctopon”
67 Pewenue 3aay Ha npumeHeHue 3akoHa Oma a1 https://www.yaklass.ru/

Pa3ITUYHOTO COCTUHEHHSI IPOBOTHUKOB

OJ1C 1 BHyTpEeHHEE CONPOTUBIIEHUE UCTOYHHUKA https://www.yaklass.ru/
68 ToKa. 3akoH OMa 1 HOIHOM [enn

Pemrenne 3a1au o teme "DJIC, BHyTpeHHee https://www.yaklass.ru/
69 COTPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMa

JU1sl TOJTHOM nenun"

Jla6oparopras padota "Onpeneneane IJIC https://www.yaklass.ru/
70 Y BHYTPEHHET0 COIPOTUBIICHNS HICTOYHHKA TOKA"
71 I[IpaBuna Kupxroga https://www.yaklass.ru/
2 Jla6opatopras pa6ota "TIpoBepka mpasun https://www.yaklass.ru/

Kupxroga"

VYpox-uccienosanue "M3ydenne BOIbT- https://www.yaklass.ru/
73 aMIIEPHBIX XapaKTePUCTUK HEITUHEHHBIX

AJIEMEHTOB"
74 PaGora anekrpudeckoro Toka. MomHoCTh https://www.yaklass.ru/




OJICKTPHUYICCKOI'0 TOKa

75

JlaboparopHas pabota "Onpenenenue pabOTH U
MOIIIHOCTH 3JIEKTPUUECKOro TOKa"

https://www.yaklass.ru/

76

3akoH J[xxoyns-Jlenua. Ilorpedburenu
aneKTpudeckoro Toka. Koporkoe 3ampikanne

https://www.yaklass.ru/

77

Ypok-koHpepenmus "OObsicHEHHE U
IMPUHIUIT I[ef/'ICTBI/ISI JOMalIHux
AIIEKTPOHArpeBATEIBbHBIX TPHOOPOB"

https://www.yaklass.ru/

78

[ToaroroBka Kk KOHTPOJILHOI paboTeE 10 TeEME
"DnekTpuuecKue 3apsaapl. 3apsHKEHHbIE Tena U UX
B3auMoeUcTBUSA. [I0CTOSAHHBIN 3IEKTPUIECKUI

n

TOK

https://www.yaklass.ru/

79

KonTponbhas pabota no Teme "DieKkTpuueckue
3apsiibl. 3apsKEHHBIC TeJla M X B3aUMOJICHCTBUSA.
ITocTrostHHBII

ANEKTPUIECKUHN TOK"

https://www.yaklass.ru/

80

[TocTostHHBIC MAarHUTHL. MarHuTHOE moJIe 3eMJIH U
€ro 3Ha4YCHUEC I )KU3HU Ha 3emie

https://www.yaklass.ru/

81

VYpok-uccienoBanue "M3yyeHre MarHUTHOTO
I1OJIAA TOCTOSAHHBIX MArHUTOB IIPHU UX
00BEIMHEHNH U Pa3/IEICHUH.

Busyanuzanus mosist HOCTOSHHBIX MarHUTOB"

https://www.yaklass.ru/

82

OmneiT Opcerena. MarHuTHOE MOJIE JIEKTPUYECKOTO
TOKa

https://www.yaklass.ru/

83

OnbrT Amnepa. MarHuTHOE 1oJie KaTyIIKy ¢
TOKOM. [I[prMeHeHNe AIeKTPOMATrHUTOB B TEXHUKE

https://www.yaklass.ru/

84

Cuna Ammnepa u onpeaeneHue eé

https://www.yaklass.ru/




HarpaBJICHUA

Pemenue 3aay no reme "Cuiia Amriepa u

https://www.yaklass.ru/

8 omnpejeneHue e¢ HanpaBiaeHUs"
DJIeKTPOBUraTeb MOCTOSHHOTO TOKA. https://www.yaklass.ru/
86 Hcnonp3oBanue 3JIEKTpOABUTATEIEH B
TEXHUYECKUX YCTPONUCTBAX U HA TPAHCIIOPTE
87 Bcepoccuiickas mpoBepouHas padoTa https://www.yaklass.ru/
88 Bcepoccuiickas mpoBepouHas paboTa https://www.yaklass.ru/
- Jla6oparopHas pabota "H3ydenue neicTBus https://www.yaklass.ru/
MarHUTHOTO TOJIS Ha MPOBOJIHUK C TOKOM"
%0 Vpoxk-koupepennus "TpakTuieckoe https://www.yaklass.ru/
MIPUMEHEHHUE 3JIEKTPOABUraTeen"
o1 JlaboparopHas pabota "KoHnctpyupoBanue u https://www.yaklass.ru/
u3y4eHue paboThl AJIEKTpoIBUTATENS"
9 Jla6oparopHas pabota "Usmepenne KITJ] https://www.yaklass.ru/
AJIEKTPOJIBUTATEILHON YCTAHOBKH"
03 OneiTel @apazest. 3aKOH 2JIEKTPOMarHUTHON https://www.yaklass.ru/
nHaykuuu. [Ipasumno Jlenna
Y pOK-HCCIeI0BaHNE "HccnenoBanue https://www.yaklass.ru/
94 W3MEHEHUW 3HAYeHUs U HaIpaBlICHUS
MHAYKIIMOHHOTO TOKa"
Pemenue 3a1a4 1o Teme "3aKoH https://www.yaklass.ru/
95 AJIEKTpOMarHuTHOW MHIyKuu. [Ipasuino Jlenna"
” DrextporeHepatop. CII0COOH TONyUEeHUS https://www.yaklass.ru/
AIIEKTPOIHEPTUHU
o7 Vpok-koHpepeHnus "DIEKTPOCTAHI[MU Ha https://www.yaklass.ru/

BO300HOBJISIEMBIX HCTOYHUKA OHCPTHHU.




[TpoGaemsbl 3xkonoruu. TormmMBHBIE
3JIEMEHTHI U AJIEKTpoMoOuIn"

KoHnTtposnbHast paboTa "I1aeKTpoOMarHuTHbIS

https://www.yaklass.ru/

98 " 1
SIBIICHUS
99 PaGora ¢ Tekctamu 110 Teme "Teruossle siBieHus" 1 https://www.yaklass.ru/
Pabora ¢ TekcTamu 1o Teme https://www.yaklass.ru/
100 "DIeKTpUUeCKre 3apsibl. 3apsHKSHHBIE Tela U UX 1
B3aumMoeuncTaue"
101 Pab6ota ¢ Tekctamu mo TeMe "ITocTOSIHHBIN 1 https://www.yaklass.ru/
ANEKTPUIECKUHN TOK"
102 PaboTta ¢ TekcTaMu 110 TeMe "MaruuTHbIE SIBICHUS 1 https://www.yaklass.ru/

Y DJIEKTPOMAarHuTHasE MHAYKIHS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

22.5




9 KJIACC

KounvecTBO 4acoB JIeKTPOHHBbIE
JI:;_)H Tema ypoka Beero KontposabHubie IIpakTHyeckue ::gg;l;z:;:feﬂbnme
padoThI padoThI pecypent
MexaHuueckoe IBMKeHre. MarepuanbHast https://www.yaklass.ru/
1 Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JIBHKEHUS
5 Cucrema orcueTa. OTHOCHTEIIBHOCTD L https://www.yaklass.ru/
MEXaHUYECKOTO J(BHKEHHS
3 BekTopHbIe BEIMUMHBI, OTIEPALIMH C BEKTOPAMH, 1 https://www.yaklass.ru/
HPOEKIIUH BEKTOPOB
4 Panyc-BEKTOp MaTepHabHON TOUKH, 1 https://www.yaklass.ru/
HepeMeIeHUe Ha INIOCKOCTH
5 PaBHOMEPHOE IPAMOIMHENHOE IBHKEHHE 1 https://www.yaklass.ru/
6 Perenue 3a1a4 o teme "PaBHOMepHOE 1 https://www.yaklass.ru/
MPSIMOJTMHEIHOE JIBIKEHME"
HepaBHoMepHOE IPAMOIUHENHOE IBUKEHUE. https://www.yaklass.ru/
Z CpeaHss 1 MTHOBEHHAs! CKOPOCTH TEJa IPH 1
HEPABHOMEPHOM
JIBYDKEHUH
JlaGoparopHas pa6ota "Onpeienenne cpeaHeit https://www.yaklass.ru/
g CKOPOCTH CKOJIBKEHHS OPYCKa MU JBHKECHUS 1 1
IIapHKa 110 HAKJIOHHOM
MJI0CKOCTH"
9 PaBHOYCKOPEHHOE MPAMOIMHEHHOE 1 https://www.yaklass.ru/

JIBHKEHUE. Y CKOpEHUE




10

CKOpocTh PaBHOYCKOPEHHOTO

MpsMOJIUHEIHOTO NBIKeHUS. [ paduk ckopocTn

https://www.yaklass.ru/

11

Pemenue 3agau no reme "CKopoCTh
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
IBHOKeHus"

https://www.yaklass.ru/

12

[lepemelieHue npyu paBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JBUKEHUU

https://www.yaklass.ru/

13

JlaboparopHas pabota "Onpenenenue
YCKOPEHUS TeJIa PH PaBHOYCKOPSCHHOM
NBIDKEHUH 110 HAKJIOHHOM IIOCKOCTH"

https://www.yaklass.ru/

14

Pemenue 3amau o treme "llepemenieHue
[IPU PaBHOYCKOPEHHOM MPSMOIMHEHHOM
IBHOKeHUN"

https://www.yaklass.ru/

15

JlaGopatopHnas padota "UccnenoBanue
3aBHCUMOCTH IyTH OT BPEMEHU NpU
PaBHOYCKOPEHHOM JBM)KEHUH 0e3
Ha4aJpHOU ckopocTh"

https://www.yaklass.ru/

16

I'padnueckas uHTEpHIpETaLIUS YCKOPEHMS,
CKOPOCTH, IPOMJAECHHOIO IyTH U NIEPEMEILECHUS

JJIA HpHMOHHHeﬁHOFO
JABUXKCHUA

https://www.yaklass.ru/

17

Pemenwue 3anay mo Teme "I padudeckas
MHTEPHpPETALUsl YCKOPEHUS, CKOPOCTH,
MPOUJIEHHOTO My TH U MEPEMEIICHUS 1JIsI
NPAMOJIMHENHOTO JBUKEHUS "

https://www.yaklass.ru/

18

Yckopenue cBoO01HOTO TaieHus. OTbITHI

Tanunesa

https://www.yaklass.ru/




Pemenue 3agay no teme "Yckopenue

https://www.yaklass.ru/

19 CcBOOOIHOTO ITageHus"
20 JIBrokeHue Tea, OpOIIeHHOTO TIO/T YTIIOM K https://www.yaklass.ru/
TOPU30HTY
2 Pemenue 3ana4 o teme "JIBuKenue Tena, https://www.yaklass.ru/
OpOILICHHOTO IOJ1 YIJIOM K TOPH30HTY"
JIaGopaTopHas pabora "HccnenoBanue https://www.yaklass.ru/
22 JBUKCHHSI TEJIa, OPOIIICHHOTO TI0J] YTIIOM K
TOpPU30HTY"
Pemrenue 3aga4 1o reme "JIBHiKEHHE O https://www.yaklass.ru/
23 NENCTBUEM YCKOPEHUSI CBOOOIHOTO MajeHHs "
24 JIBH>KEHHE 110 OKPYKHOCTH https://www.yaklass.ru/
o5 JIuHeiiHas u yriaoBas CKOPOCTb, IEPUOL U https://www.yaklass.ru/
4acToTa
2 CKOpPOCTb U YCKOPEHHUE TIPH JBHKEHUH 110 https://www.yaklass.ru/
OKPYXHOCTH
97 Perenwre 3a1a4 mo reme " JIBHKeHHE 1O https://www.yaklass.ru/
OKpyx)HOCTH"
Vpok-koHbepeHnus "PacnosnaBanue u https://www.yaklass.ru/
28 MPUOTMKEHHOE ONMCAHUE PA3IMYHBIX BUI0B
MEXaHUYECKOTO JIBUKEHUS"
[ToaroToBKa K KOHTPOJIBHOU paboTe Mo TeMe https.//www.yaklass.ru/
29 "MexaHn4yecKoe IBIMKEHUE U CIIOCOOBI €T0
onucaHus"
KonTponbhas pabota no teme https://www.yaklass.ru/
30 "MexaHH4YecKoe ABMKEHUE U CIIOCOOBI €r0

omvcagus"”




31 I[lepssiii 3akon HeroToHa. BekTop cuiisl https://www.yaklass.ru/
32 Bropoii 3akon HproToHa. https://www.yaklass.ru/
PaBHopelicTByOIIAsA cuna
33 Tperwuii 3akon Herorona. Cynepno3uims cuil https://www.yaklass.ru/
34 Cuna ynpyroctu. 3akon ['yka https://www.yaklass.ru/
35 Pewenne 3ama4 no reme "Cuuta ynpyrocta” https://www.yaklass.ru/
JIaGopatopHas padora "HccienoBanue https://www.yaklass.ru/
36 3aBHCUMOCTH CHUJIBI YIIPYTOCTH, BO3HMKAIOIIEH B
NPY>KHUHE, OT CTETIEHH
nedopManuu npy>KuHbI"
37 Cua tpernsi. Koaddumuent tpernst https.//www.yaklass.ru/
38 JlabopatopHas padbota "OmnpenencHue https://www.yaklass.ru/
K02 PUITHEHTA TPEHHS CKOJIbKEHHS"
Jlaboparopnas pabota "HccrnenoBanue https://www.yaklass.ru/
39 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBXKEHHUS OT CHJITBI
HOPMAaJIBHOTO JIaBleHus"
40 JIBUKEHHUE TEJI T10 OKPY>KHOCTH MO A€HCTBHEM https://www.yaklass.ru/
HECKOJBKHMX CHII
41 3akoH bepHyUH 1 TOIbEMHAS CHIIA KPbLTA https://www.yaklass.ru/
Vpoxk-koHpepenius "CoBpeMEeHHbIC https://www.yaklass.ru/
JieTaTelIbHbIE anmnaparsl, Cy/a Ha MOABOJHBIX
42 KPBUIbSIX, QHTHKPBLIO Ha CKOPOCTHBIX

aBTOMOOMIIAX. J|BHKEHUE
rnoe3ja Ha MarHUTHOM moayke"

43

Cuna TSHKEeCTH U 3aKOH BCCMUPHOT'O TATOTCHUSA

https://www.yaklass.ru/




JIBu>keHMe Tel BOKPYT IPaBUTALMOHHOTO [IEHTpA.

https://www.yaklass.ru/

44 I[TepBast KOCMUYECKasi CKOPOCTh
45 HesecomocTs 1 neperpysku https://www.yaklass.ru/
16 Pa?HOBecne MaTepuaTbHON TOUKH. AGCOTIOTHO https://www.yaklass.ru/
TBEPI0E TEJIO
47 Mowment cuibl. [IpaBuio MOMEHTOB https://www.yaklass.ru/
48 VYpok-uccienosanue "OnpenencHue https://www.yaklass.ru/
[EHTPa TSHKECTH Pa3THYHBIX Ten"
Nmmysbe Tena. M3sMeHeHre uMITyJIbCa. https://www.yaklass.ru/
49 Nmmynbe cunel. Ypyroe u Heynpyroe
B3aUMO/ICICTBHE
50 3aKOHBI H3MCHEHHS i COXPAHCHHSI HMITYJIbCa https://www.yaklass.ru/
51 PeakTuBHOE ABUKEHUE https://www.yaklass.ru/
Pemenue 3amad mo reme "3akoH https://www.yaklass.ru/
52 COXpaHEeHUsI UMITyJIbca. PeakTHBHOE BHKCHHE"
53 Mexanuyeckas paboTa U MOIIHOCTh https://www.yaklass.ru/
54 PaboTa CHIIBI TSDKECTH, CUJIBI YIIPYTOCTH U CHIIBI https://www.yaklass.ru/
TPEHUSI
JTaGoparopHas padota "Omnpenenenne paboThl https://www.yaklass.ru/
e5 CHITBI TPEHUS DU PABHOMEPHOM BIKEHHH Te/Ia
0 TOPU3OHTATBHOM
noBepxHoCcTH"
56 CBs13b HEPTHH U PaOOTHI https://www.yaklass.ru/
Jlaboparopnas padota "Onpenenenue paboTsl bu6morexa IIOK
57 CHIIBI YIIPYTOCTH IIPH MOABEME https://m.edsoo.ru/ff0c12a8

rpy3a ¢ UCII0JIb30BAHUEM HCIIOABUIKHOI'O U




MOJBMXHOTO OJIOKOB"

58

ITorenumanpHas 3HEPrus

https://www.yaklass.ru/

59

Kunernueckas sneprus. Teopema o
KHUHETUYECKOU SHEPTUU

https://www.yaklass.ru/

60

3aKOH U3MEHEHUS U COXPaHEHMUSI
MEXaHUYECKOHN SHEPruu

https://www.yaklass.ru/

61

Pemrenue 3agad mo teMe "3aKOHBI U3MEHEHUS U
COXpaHEHUs MEXaHHUYECKOM
sHeprun"

https://www.yaklass.ru/

62

[ToaroroBka K KOHTPOJILHOM PabOTE MO TEME
"B3aumopeiictBue Ten. 3aKOHbI COXpaHeHus"

https://www.yaklass.ru/

63

Kontposbnas padota no teme "B3aumoseiicteue
TeJ. 3aKOHBI
coxpaHneHus"

https://www.yaklass.ru/

64

KoneobarensHoe nmxkenne. OCHOBHBIE
XapaKTepUCTUKHU KOJICOaHHI: epro/I, 4acToTa,
aMILINTya

https://www.yaklass.ru/

65

MareMaTnueckuil U Npy>KUHHBIM MAsITHUKH.
JlaGopatopHnas pabora "HccnenoBanue
3aBUCUMOCTH IIEpUOAA

KosieOaHUH Tpy3a Ha HUTH OT JAJTUHBI HUTH"

0.5

https://www.yaklass.ru/

66

JlabopaTtopHas padota "MccnenoBanue
3aBHCHMOCTH TIepro/ia KoeOaHui
MPY>KUHHOTO MasiTHUKA OT Macchl rpy3a’

https://www.yaklass.ru/

67

IMapmonnueckue koneOanus

https://www.yaklass.ru/

68

Jlaboparopnas pabora "M3Mepenne yckopeHus
CcBOOOIHOTO ITageHuI"

https://www.yaklass.ru/




3aryxatomue kojieOanus. BeIHYKIeHHBIC

https://www.yaklass.ru/

%9 Kosie0anus. Pe3oHanc
20 [IpeBparnieHue sHEPTUM MpU KoJIeOaATEITHHOM https://www.yaklass.ru/
JBUOKEHUM
Vpok-uccnenosanue "TIpoBepka https://www.yaklass.ru/
21 HE3aBMCHMOCTH NIEPHO/Ia KOJebanuii rpy3a,
TO/IBELIEHHOIO K JIEHTE, OT MAaCChI
rpy3a"
79 MexaHUUYECKUE BOJHBI: TIPOIOJILHBIE U https://www.yaklass.ru/
HOINEPEYHbIE
73 CaoiicTBa I\jl.exaHI/I‘leCKI/IX BOJIH. JIIMHA BOJIHEI U https://www.yaklass.ru/
CKOPOCTB €€ PacrpOCTPaHEHHUS
VYpok-uccnenosanue "Habmonenue https://www.yaklass.ru/
74 nHTepdepeHny 1 TudpaKkIuy BOIH Ha
MTOBEPXHOCTH BOABI"
Vpok-koudpepennus "MexaHn4ecKre BOJIHBI B https://www.yaklass.ru/
75 TBEpAOM Tene. CeilcMuyeckre BOIHbI"
26 3Byk. PacipocTpanene n oTpaxkeHne 3ByKa https://www.yaklass.ru/
77 Pemenue 3axau no teme "3ByK" https://www.yaklass.ru/
Vpok-Hccienosanue "IKcnepuMeHTaIbHOE https://www.yaklass.ru/
78 OIpe/IeeHNE TPAHMI] YACTOTHI CIIBIIUMBIX
3BYKOBBIX
Kosnebanui"
29 ['pOMKOCTH 3ByKa U BBICOTA TOHA. https://www.yaklass.ru/
AKyCTHYECKUI PE30HAHC.
80 Vpoxk-uccnenosanue "Habmonenne n https://www.yaklass.ru/




00BsICHEHHE aKyCTHYECKOTO pe30HaHca"

Wudpassyk u ynerpasByk. Kondepenmms

https://www.yaklass.ru/

81 "Mcnonb3oBaHue yIabTpa3ByKa B COBPEMEHHBIX
TEXHOJIOTUsX"

8 DIIEKTPOMArHUTHOE MOJI€ U DJICKTPOMArHUTHBIE https://www.yaklass.ru/
BOJIHBI

83 CBOiiCTBa DJIEKTPOMArHUTHBIX BOJIH https://www.yaklass.ru/
VYpok-koHdpepenims "lkana https://www.yaklass.ru/
3JIEKTPOMAarHUTHBIX BOJH. Mcrionb30Banue

84 AJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.
Pagmnonokamms. Kocmudeckas cBs3b

85 Pemenue 3a1a4 Ha onpeiesieHUE YacTOThl U https://www.yaklass.ru/
JUTMHBI 3JIEKTPOMArHUTHOM BOJIHBI

86 OnexTpoMarauTHas npupoza ceera. CKopocTb https://www.yaklass.ru/
cBeTa

87 BosHOBEIE CBOMCTBA CBETA: HHTEPHEPEHIINS 1 https://www.yaklass.ru/
T paKIus

a8 JIyueBast MOJZIENIb CBETA M TEOMETPUYECKAs https://www.yaklass.ru/
onTuka. MIcTouHMKu cBera

49 T[TpsiMONMHEHHOE PACTIPOCTPAHEHHE CBETA. https://www.yaklass.ru/
3atmenust ConHua u JIyHbl

90 3akoH oTpakeHus cBeTa. I1nockoe 3epkaino https://www.yaklass.ru/

o1 [ocTpoeHne H300paKeHHi, https://www.yaklass.ru/
c(OPMHPOBAHHBIX 3€PKAIOM

92 [Ipenomiienne cBeTa. 3aKOH IPEJTOMIIEHUS CBETA. https://www.yaklass.ru/
[TonmHOE OTpaXkeHue cBeTa.

93 Jla6oparopHas pa6ota "Hccneoanne https://www.yaklass.ru/




3aBUCHMOCTH yTJjia MPEIOMIICHHUS OT yria
MaJICHHUS CBETOBOTO JIyda Ha TPaHUIIC
«BO3JIyX-CTEKIO»"

Ypok-uccnenoBanue "AHanu3 U 00bICHCHHE

https://www.yaklass.ru/

94 |

ONTUYECKOTO MUPaXKa

VYpoxk-konpepentus "Hcnons30Banne https://www.yaklass.ru/
95 MOJTHOTO BHYTPEHHETO OTPAKECHUSI:

CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b"
96 JIun3a, Xon Mydeil B IMH3E https://www.yaklass.ru/
97 ®dopMyI1a TOHKOM JIMH3BI https://www.yaklass.ru/

JlaGopatopHas  pabora  "Ompenenenue https://www.yaklass.ru/
98 (OKYCHOTO pacCTOSHUS U  OINTHYECKOM

CHUJIBI COOMpAFOIIICH JTMH3BI"
99 Tonyuenne M306paXkeH it C TOMOIITHIO https://www.yaklass.ru/

coOuparoiel U pacCeMBaOIICH JTNH3

Vpok-koudepennus "[IpuHmun qedcTBus https://www.yaklass.ru/
100 OINITHYECKUX MPUOOPOB (MUKPOCKOII, TEIECKOII,

¢dbotoanmapar)"
101 I'ma3 xak onrtuyeckas cucrema. binsopykocts https://www.yaklass.ru/

U JaJIbHO30PKOCTh

Paznoxenue 6enoro ceera B criekTp. ONbITHI https://www.yaklass.ru/
102 Herotona. CnoxeHnne criekTpaibHbIX [IBETOB.

Hucnepcus cBera

Vpoxk-npaktuxym "Habnronenne u 00bICHEHHE https://www.yaklass.ru/
103 OTIBITOB TIO Pa3JIOKEHHIO OEJTIOTO CBETa B CIIEKT.

[Tonyuenue Genoro

IIBETA MPH CJIIOKEHUH I[BETOB"
104 Onbithl Pesepdopaa u rianerapHas https://www.yaklass.ru/




MOACJIb aToOMa

IToctynatel bopa. Moneins aroma bopa.

https://www.yaklass.ru/

105 HMcnycKanye U MOTJIOIIEHUE CBETA aTOMOM.

106 KBautsl. JInHeHYaThIe CIIEKTPBI https://www.yaklass.ru/
Vpok-npaktukym "HabiroieHue CIIonHbIX 1 https://www.yaklass.ru/

107 JIMHEWYATBIX CIIEKTPOB
U3JIy4eHUs U ucnyckanus"

108 PaguoakTuBHOCTL. Asb(a-, 0eTa- u https://www.yaklass.ru/
ramMMma-u3JIydeHust

109 Ctpoenue aToMHOTO sifpa. HykiioHHast Mojiens https://www.yaklass.ru/
aTOMHOTO Spa

110 PaanoaktuBHbIe TipeBpamieHust. F30Tors https://www.yaklass.ru/

111 [lepuon nmomypacmnana https://www.yaklass.ru/
Vpoxk-kor(pepennus "JleiicTBUE PaIuOaKTUBHBIX https://www.yaklass.ru/

112 U3ITy9EHNH Ha )KUBBIE OPTAaHU3MBL 3aIlUTa OT
PaZIMOaKTUBHOTO
n3Iy4yeHus"

113 SlnepHble peakuu. 3aKOHbI COXPaHCHHSI https://www.yaklass.ru/
3apsAI0BOr0 U MaCCOBOTO YMCEI

114 DHeprus CBA3M aTOMHBIX siziep. CBsA3b MacChl U https://www.yaklass.ru/
SHEPTUH

115 Permrenue 3a1au mo Teme "SnepHbie peakiuu. https://www.yaklass.ru/
DHeprus cBs3u"

116 Peaknuu cuHTe3a M AeleHus saep. MCTOUHuKH https://www.yaklass.ru/
sHeprun COJIHIA U 3BE3]1
Vpok-koudepennus "SnepHas sHepreTrka. https://www.yaklass.ru/

117 DKosornyeckue npoosieMbl

SJIEPHON PHEPrEeTUKH"




[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo

https://www.yaklass.ru/

118 teMme "Kosebanus 1 BoiHbl. CBETOBBIE U
KBaHTOBEBIE ABJIEHUA"
KonTtponsHas pabora 1o reme "Konebanus u https://www.yaklass.ru/
119 BOJHEI. CBETOBLIE U KBAHTOBELIE SIBICHUST"
120 Pentenue pacyeTHBIX 10 TeMe "MexaHHdecKoe https://www.yaklass.ru/
nBrokeHne"
191 Pelenue pac4eTHHIX U KAUECTBEHHBIX 33124 I10 https://www.yaklass.ru/
TeMe ""B3aumoneiictBue ten"
Pemrenne pacyeTHBIX M KAYECTBEHHBIX 33124 110 https://www.yaklass.ru/
122 TeMe "3aKOHBI COXPaHEHHUS
SHEPTUU U UMITyJibca"
123 JlaGopaTopHbie paboThI 110 TeMe "MexaHuueckoe https://www.yaklass.ru/
nBIOKeHne"
194 JlaGopartopHbie paboTHI 110 TEME https://www.yaklass.ru/
"B3aumopercraue Tea"
195 JlaGoparopHsle pa6oTsI 110 Teme "ITpocThie https://www.yaklass.ru/
MeXaHU3MBEI"
126 Pelenue pacueTHBIX M KAYECTBEHHBIX 337134 110 https://www.yaklass.ru/
teMe "Ternosble npoueccs”
127 Pemenue pacueTHbIX U KaUECTBEHHBIX 3a/1a4 I10 https://www.yaklass.ru/
Teme "BnaxuocTs"
Penrenne pacueTHBIX ¥ KAYE€CTBEHHBIX 3a/1a4 110 https://www.yaklass.ru/
128 teme "KIIJI TermoBsix
nBuraresei”
129 Pemenue pacueTHbIX U KaU€CTBEHHBIX 3a/1a4 10 https://www.yaklass.ru/

TeMe "3aKOHBI ITOCTOSHHOT'O




TOKAa"

Pemenue PaCUYCTHBIX U KaUCCTBCHHBIX 3aaa4

https://www.yaklass.ru/

130 o teme "KII/l anexkrpoycranoBok" 1

131 JlaGopaTopHbie paboThI 110 TeMe ""3aKOHBI 1 https://www.yaklass.ru/
IMOCTOSTHHOTO TOKa"

132 JlaGopaTtopHbie paboThI 1o TeMe "CBeTOBbBIE 1 https://www.yaklass.ru/
SIBIICHUSA"

133 PaGora ¢ TexcTamu 110 TeMe ""3aKOHbI 1 https://www.yaklass.ru/
COXpaHEHUA B MexaHUKe"

134 PaGota ¢ Tekctamu 1o Teme "Konebanus u 1 https://www.yaklass.ru/
BOJIHBI"

135 Pa6ota ¢ Tekctamu 1o teme "CBeToBble siBiIeHU" 1 https://www.yaklass.ru/

136 Pa6oTa ¢ Texctamu o Teme "KBaHTOBas U 1 https://www.yaklass.ru/

sanepHas Gpusmnka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136
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OneHoYHBIC MATEPHAJIBI

®dusuka

J171s1 yCTHBIX OTBETOB ONPEEISIFOTCS CIEAYIONINE KPUTEPUHU OLICHOK:

OueHka «5» CTaBUTCS B TOM Cliydae, €CIM YYal[UiCs TTOKa3bIBaeT BEPHOE MOHUMAaHUE PU3UIECCKOU
CYILITHOCTH paccMaTpPUBAEMbIX SIBJICHUI U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHii, Ja€T TOUHOE OIpE/ICIICHUE U
HCTOJIKOBAaHWE OCHOBHBIX IOHSTHH, 3aKOHOB, TEOPHiA, a TAaKKE MPABUIBHOE OMpEIeIeHHE (PU3NUSCKUX
BEJIMYMH, UX €AMHUIl U CIIOCOO0B M3MEPEHHUS; MPABUIIBHO BBIMOIHSIET YEPTEKH, CXEMbI U Ipa(UKU; CTPOUT
OTBET MO COOCTBEHHOMY TLIaHYy, COIMPOBOXKIAET PacCKa3 HOBBIMHU MPUMEPAMH, YMEET MPUMEHUThH 3HAHUS B
HOBOM CHUTYyaI[MH IIPU BBINOJHEHNUN NMPAKTUYECKUX 3aJaHUI; MOXKET YCTAHOBUTH CBSI3b MEXKIY HU3yYaeMbIM U
paHee M3YYCHHBIM MaTepHalioM MO Kypcy (PH3MKH, a TakKe C MaTepuajoM, YCBOCHHBIM MPU H3YUYCHUH
JIPYTUX MPEAMETOB. YUalluics CHCTEMaTHUYeCKH MOKa3bIBaeT 3HAHUSI HE TOJILKO MPOrpaMMHOr0 MaTepuania,
HO U 3a MpeieJaMy MPOTPaMMBEI.

Ouenka «4», eClii OTBET YUCHHKA yIOBJIECTBOPSIET OCHOBHBIM TPEOOBAHUSIM K OTBETY Ha OIICHKY «S5»,
HO JaH 0e3 WCIOJb30BaHUS COOCTBEHHOTO IJIaHA, HOBBIX NMPUMEPOB, 0€3 MpPUMEHEHUS 3HAHWW B HOBOU
CUTyaluu, 0e3 HCIOJIb30BaHMs CBSI3€H ¢ paHee M3yYeHHBIM MaTepuaioM M MaTepuUajoM, YCBOSCHHBIM IPH
W3YYCHHH JIPYTUX TPEIMETOB; €CIU yYalluiics AOMyCTHI OJHY OIMMOKY WM He Oojiee BYX HEIOYETOB U
MOJKET UX UCIPABUTH CAMOCTOSTEIHHO WA C HEOOIBIION MTOMOIIIBIO YUUTEIS.

Onenka «3» CTaBUTCS, €CJIM Y4YAIIUKCSA TPABWIBHO MMOHUMAET (PU3NYCCKYIO CYITHOCTh
paccMaTpuBaeMBbIX SBIICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE€ MMEIOTCS OTJENbHbIC MPOOENbl B YCBOCHUU
BOIIPOCOB Kypca (M3HKH, HE MPETATCTBYIONINE JTATBHEHIIIEMY YCBOSHUIO MPOTPAMMHOI0 MaTepraia; yMeer
MPUMEHSTH IMOJIyYeHHbIE 3HAHMS MPHU PEIICHUU MPOCTHIX 3a/lad C MCMHOJIb30BAaHUEM TOTOBBIX (HOPMYII, HO
3aTPYyIHSCTCS MPU PEHICHUH 33]a4, TPEeOYIOIMUX MPeoOpa3oBaHus HEKOTOPBIX POPMYI; TOMYyCTHI HE Ooee
OJIHOM rpyOOi OIMOKK U JBYX HEIOYETOB, HE OoJee OAHON TpyOoil U ofHOM HerpyOoil ommbku, He Ooee
JIBYX-TPEX HErpyObIX OMMOOK, OJHOW HETrpyOoil OMMUOKU W TPEX HEIOYETOB; MOMYCTHI YETHIPE WIH TSATh
HEJ0YETOB.

OneHka «2» CTaBUTCS, €CIM YYaIIUWCA HE OBJIAJE] OCHOBHBIMH 3HAHUSIMH M YMCHHSIMH B
COOTBETCTBUH C TPEeOOBAHHUSIMH MPOTPAMMBbI U JIOMYCTHI OOJbIle OMUOOK ¥ HEAOYETOB, YeM HEOOXOAMMO
TUTSL OTICHKH

OreHKa MUChMEHHBIX KOHTPOJIBHBIX padoT:

Ouenka «5» craBUTCS 32 pabOTY, BHIMOJHEHHYIO TIOJIHOCTRIO 0€3 OMMOOK U HETOYETOB. Y Yaluiics
CUCTEeMAaTUYEeCKH JEMOHCTPHUPYET TMpPaBUIbHOE BBHIMOJIHEHHE KOHTPOJIBHBIX pPAa0OT, BBIMOJHEHHOE Ha
BBICOKOM YPOBHE C TBOPUYECKUM TIOIXOJIOM.

Ounenka «4» cTaBUTCs 3a padOTy, BBHIMOJIHEHHYIO MOJHOCTBIO, HO NMPU HAIUYUU B HEl He Oonee
OJIHOM HEerpy0oii OIITMOKHU U OJTHOTO HEJ0uUeTa, He OoJee TpeX HEA0UYETOB.

Ounenka «3» CTaBUTCS, €CIM yYEHUK MPABWIBHO BBIMONHUI HE MeHee 2/3 Bceil paboThl win
JOTYCTUIT HE OoJiee OTHOM rpyOoil OmMOKN U ABYX HEIOYETOB, HE Oojee OAHOM Tpy0oil U OJIHOM HEeTpyOoit
ommOKHu, He Oojee Tpex HEerpyObIX OMIMOOK, OJHOW HEerpyOoil OMIMOKM M TpeX HEI0YeTOB, MPH HATUYUU
YETBIPEX-TISITH HEJIOUETOB.

OuneHka «2» CTaBUTCSI, €CIM YMCIIO OMMOOK M HEIOUETOB MPEBBICHIIO HOPMY ISl OLIGHKH «3» WIH
MIPaBWJIbHO BBINIOJIHEHO MeHee 2/3 Bcell paboThI.

OreHkKa mpakTHYECKUX padoT:

Ouenka «5» CTaBUTCS, €CIM yYallMiicsl BBIIOJIHSAET pabOTy B MOJHOM oOBEME € COOIIOJACHHEM
HEO0OXOUMOM TOCIIE0BATETHPHOCTH TMPOBEACHUS OMBITOB U U3MEPEHHI; CAMOCTOSTENILHO M PaIlOHATBHO
MOHTHPYET HEOOXOAMMOE 000PY/IOBAHKE; BCE OMBITHI MTPOBOIUT B YCIOBHSIX M PEKUMAX, 00SCIICUNBAIOIINX
MOJTy4YeHUE TPABUIBHBIX PE3YJIBTATOB U BHIBOJIOB; COOJIIO/IaeT TPEeOOBAaHUS MIPABHI TEXHUKU OE30MaCHOCTH;
MPABWJIBHO W aKKypaTHO BBIMOJNHSIECT BCE 3alMCH, TAOJMUIBI, PUCYHKH, YEPTSHKH, TPaQUKH; MPaBUIHHO
BBHITIONTHSET aHAJU3 MOTPEIIHOCTeH. YYaluics CUCTEMAaTUYECKH JEMOHCTPHUPYET MPABUIHHOE BHITIOJTHEHHE
MPAKTUYECKUX Pa0OT, BHIMOJIHEHHOE Ha BHICOKOM YPOBHE C TBOPUYECKHUM IOAXO0I0M.

OuneHka «4» CTaBUTCS, €CIIM BBITIOJIIHEHBI TPEOOBAHUS K OICHKE «5», HO OBLIO OMYIICHO IBa-TPH
Heqo4ueTa, He 0oJiee OJTHON HEerpyOoil OITMOKH U OJTHOTO HEJ0YeTa.



Ounenka «3» craBuTCs, eciu paboTa BBHINOJHEHA HE IMOJHOCTHIO, HO 00BEM BBIMOJIHEHHOW YacTU
TaKOB, YTO IO3BOJISIET MOJYYUTh NMPABUIBHBIA pE3ylbTaT M BBIBOJ; €CJIM B XOJA€ NPOBEICHHS OIbITA U
M3MepeHus ObUTH JIOMYIIEHbI OIITHOKH.

Ounenka «2» cTaBUTCS, eciu padoTa BBINOJIHEHA HE MOJHOCTBIO, U OOBEM BBIMOJIHEHHON YacTu
paboThI HE MO3BOJISET CHIENIATh MIPABUIBHBIX BBIBOJIOB; €CJIM OMBITHI, U3MEPEHUSI, BEIUNCIICHUS, HAOTIOIEHUS
MIPOU3BOIUIINCH HEMTPABUIIBHO.

Bo Bcex cimyyasix olieHKa CHHXKAETCsl, €CIIM YUYEHUK He COOJI0IaN TPaBUiIa TEXHUKU O€30MacHOCTH.

[Tepedenn ommoOoOK:

I'py6bie ommbKku

1.He3nanue ompeneneHuii OCHOBHBIX HMOHSTHUN, 3aKOHOB, MPaBWJI, OCHOBHBIX IOJOXEHHH TEOpHH,
(bopmyI, OOIIETTPHHATHIX CUMBOJIOB 0003HAaYeHUs (PU3NUECKUX BEITMYNH, CAMHULl H3MEPEHHSL.

2.HeymeHue BbIIEIUT B OTBETE TJIABHOE.

3.Heymenne npuMeHATh 3HAHUS ISl pEILICHHS 3a/1a4 U 00bACHEHHS (PU3NYECKUX SIBICHUI.

4.HeymeHue unuTaTh U CTPOUTH I'padUKH U MPUHLIUIIAATIHHBIE CXEMBI.

5.Heymenne moaroToBUTh K paboOTe YCTAaHOBKY WJIHM JTaOOpaTOpHOE 00OpYAOBaHHE, IPOBECTU OIIBIT,
HE0OXOIUMBIE PacueThl, WJIK UCIIOIB30BATh MOMyUYEHHBIE JaHHBIE /7Sl BHIBOJIOB.

6.HeOpexHoe oTHOIICHHE K Ta00PaTOPHOMY 00OPYIOBAHHIO ¥ H3MEPUTEIBHBIM IIPUOOpaMm.

7.Heymenue onpenenuTts MokazaHue M3MEPUTEIHLHOTO MPUoopa.

8.Hapymenue TpeboBaHMii paBmil 0€30MaCHOTO TPY/Aa PU BBIITOJIHEHUH YKCTIEPUMEHTA.

HerpyOsbie ommbku

1.Hetounoctu popMyIupoBOK, ONpeaesieHH, MOHATHH, 3aKOHOB, TEOPUH, BBI3BAHHbBIC HEMIOIHOTON
OXBaTa OCHOBHBIX MPHU3HAKOB OMpPEIEISIeMOro MOHATHSA, OIIMOKH, BbI3BAaHHBIE HECOOJIIOJIEHUEM YCIOBUMN
IIPOBEJICHUS OIbITa UM U3MEPEHUH.

2.0mubKu B YCIOBHBIX OOO3HAUYEHMSX Ha MPHUHIMIHAIBHBIX CXEMaX, HETOYHOCTHU YepTEKeH,
rpauKoOB, CXEM.

3.Ilpomyck M HETOUHOE HaNMCAaHNE HAUMEHOBAaHUM eAMHUL] PU3MUECKUX BEJINYHH.

4.HepanmoHanbHbIM BHIOOP X0/1a PELICHHUS.

Henouerst

l.HepaunonanbHble 3amyucu MpH  BBIYMCIEHUSAX, HEpalMOHAJIbHbIE NPUEMbI B BBIYHCIEHUH,
peoOpa3oBaHUU U PELICHUH 3ajay.

2.Apudmerndeckrue OmMMUOKN B BBIUMUCICHUSAX, €CIU ITH OMIUOKU TpyOO HE MCKAKAIT peaTbHOCTh
IIOJIyYE€HHOTO pe3yJjbTara.

3.0t1enpHbIE MOTPEIIHOCTH B (HOPMYIMPOBKE BOIPOCA WIIA OTBETA.

4.HebOpe)xHoe BBINOIHEHUE 3auceil, yepTexeil, cxeM, rpaukoB.

5.0pdorpaduueckue u MyHKTyaIl[MOHHBIC OIITHOKH.

Oyenuganue mecmosvlx pabom YYAIIUXCS OCYIIECTBISETCS B 3aBHUCHUMOCTH OT IPOLIEHTHOTO
COOTHOLIEHUS BBIITOJIHEHHBIX 3aJaHUM.

OnenuBaercs paboTa ciieayoummM o0pa3om:

«5» -90—100 %:;

«4» - 70 — 89 %;

«3» -50—-69 %:;

«2» - 0-49 %.

Tpya (TexHonorust)

JIJ1s1 yCTHBIX OTBETOB ONPEIENSIFOTCS CAEAYIOINE KPUTEPUHU OLIEHOK:

Ouenka «5» CTaBUTCS, €CIIM yYallHiCs:

MOJTHOCTBIO OCBOMJI YUE€OHBIN MaTepuat;

yMEEeT U3JI0)KUTh €0 CBOMMH CJIOBAMU;

CaMOCTOSITENIBHO MOATBEPKAAET OTBET KOHKPETHBIMU ITPUMEPAMU;

MPAaBUJIbHO, OOCTOSATEIBHO U MOJIHO JIa€T OTBET, HE JOXKUAASICH TOMOJHUTENbHBIX BOIIPOCOB YUUTES;
- CHCTEMaTHYeCKH JEMOHCTPHPYET JOCTAaTOUHbIM 00beM 3HaHMN B Mpeaesax MpOrpamMMbl, a TakK K€ 3a ee
npeeaamH.



Ouenka «4» CTaBUTCS, €CIIH yUalluiics:

B OCHOBHOM YCBOWJI y4€OHBIN MaTepHall, JOMYyCKAeT He3HAYUTEIIbHBIC OMMMOKHN MPU €r0 U3JI0KEHUU
CBOUMH CJIOBaMH;

MOJTBEPIKIAET OTBET KOHKPETHBIMU ITPUMEPAMH;

MPaBUIILHO OTBEUYAET HA JAOMOJIHUTEIbHBIE BOIIPOCH! YUUTEIIS.

Ouenka «3» CTaBUTCS, €CIIU yYAIIHIACS:

HE YCBOWJI CYIIIECTBEHHYIO YaCTh Y4eOHOTO MaTepuana;

JIOTTyCKAeT 3HAYUTEIbHBIC OIMMOKKM TP €ro M3J0KCHHH CBOMMH CJIOBAaMU;- 3aTpyJHSACTCA
MOATBEPAUTH OTBET KOHKPETHBIMU MTPUMEPAMU;- CIIA00 OTBEUAET HA JOTIOTHUTEIHHBIC BOTIPOCHL.

OueHka «2» CTaBUTCS, €CIIU yYAIIHIACS:

MOYTH HE YCBOWII yUEOHBIH MaTepua;

HE MOJKET M3JIOKUTh €r0 CBOMMH CJIOBaAMM;

HE MOXXET MOJATBEPAUTH OTBET KOHKPETHBIMH MPUMEPAMU;

HE OTBEYAET Ha OOJIBIIYIO YaCTh JOMOTHUTEIBHBIX BOIIPOCOB YUHUTEIIS.

OrnenuBanue rpadUIeCcKuX 3aJaHui, MPAKTHICCKIX u J1a00paTOPHO-TIPAKTUYECKUX,
MIPOCKTHBIX padboT

OT1meTka «5» CTaBUTCS, €CIU yUAILMICS:

TBOPYECKHU TUIAHUPYET BIMOJIHEHHE PAOOTHI;

CaMOCTOSITEJIBHO U TTOJIHOCTBIO MCIOJB3YET 3HAHUS IIPOTrPAMMHOTO MaTepuarna;

MPaBUJIBHO U AKKYPATHO BBIMIOJIHSET 3aJJaHUE;

yMEET TOJIb30BaThCSl CIPABOYHOM JIMTEPATYypOM, HATJISIHBIMU MOCOOUSMHU, TPUOOpaMH U JPYTUMU
CpeACTBaMH,

CHUCTEMAaTUYECKH JCMOHCTPUPYET IMPABUIBLHOE BBINOJIHEHUE pa0OT, BBHIMOJHEHHOE HAa BBICOKOM
YPOBHE C TBOPUYECKUM MOAXOA0M.

OtmeTKka «4» CTaBUTCS, €CIIM yJallluhCs:

MPABUIILHO IITAHUPYET BBIMIOJIIHEHUE Pa0OTHI;

CaMOCTOSITEIIbHO UCIIOJIB3YET 3HAHUS MPOTPAMMHOTO MaTepHaa;

B OCHOBHOM NPABWJIBHO U aKKYPATHO BBITIOJIHSET 3a/1aHUE;

yMEET TOJIb30BaThCsl CIPABOYHOMN JIMTEPATYypOM, HATJISTHBIMU MOCOOUSMHU, TPUOOpaMH U JIPYTUMU
CpelICTBAMH.

OtMeTKa «3» CTaBUTCS, €CIIA YYAIIUACS:

JOTTYCKaeT OLIMOKH MPH TIIAaHUPOBAHUYU BBITIOJHEHUS paOOTHI;

HE MOXXET CaMOCTOSITEIFHO MCTIO30BaTh 3HAYUTENIBHYIO YaCTh 3HAHUH TPOrPAMMHOTO MaTepuana;

JIOTTYCKaeT OLTMOKHN M HEaKKypaTHO BBHITIOTHSET 3a/1aHUE;

3aTPYIHSAETCS CaMOCTOSTEIBLHO WCIOJIb30BaTh CIPABOYHYIO JIMTEPATypy, HATJSAHBIE TOCOOUS,
puOOPHI U IPYTHE CPEICTBA.

OTMeTKa «2)» CTaBUTCS, €CIIA YYAIIUACS:

HE MOXET MPaBUJIHHO CIUTAHUPOBATH BBHITIOIHEHUE PAOOTHI,

HE MOXXET UCIIOIB30BaTh 3HAHUS MPOTPAMMHOTO MaTepHaa;

JOITyCKaeT TpyObie OMMOKH U HEAKKYPATHO BBITIONHSET 33/IJaHUE;

HE MOXKET CaMOCTOSITEJIbHO MCITOJIb30BaTh CIIPABOYHYIO JTUTEPATYPY, HATIISAIHBIE TTOCOOUS, TPUOOPHI
U JpYyTHUe CPEeICTBA.

Oyenusanue mecma y4auiuxcsi IpOU3BOJAUTCS 10 CIEAYIONIENH CUCTEME:

«5» -90—100 %;

«4» - 70— 89 %:;

«3» -50—-69 %;

«2» - 0— 49 %.

Kputepun orieHku npoekra:
OpI/II‘I/IHaJIBHOCTI: TEMBI U UCHU IIPOCKTA.



KoHcTpykTHBHBIE TapamMeTpbl (COOTBETCTBHE KOHCTPYKIIMM M3JEIUsl; TPOYHOCTh, HAJIEKHOCTH;
ya100CTBO MCITOJIH30BaHUSA).

TexHomoruueckre KpUTEpUH (COOTBETCTBUE JIOKYMEHTALlMM, OPUTHHAIBHOCTH TPUMEHEHHUS U
COYETaHHE MaTEPUAJIOB; COOJIIO/ICEHNE TIPABUI TEXHUKU O€30MaCHOCTH).

DcTeTuueckrue KpUTepuH (KOMITIO3UIIMOHHAS 3aBEPUICHHOCTh; AW3alH W3JIETUs; HCIIOJIb30BaHUE
TPaIUIIUH HAPOIHOM KYJIBTYPHI).

DKOHOMUYECKHE KPUTEpUH (MMOTPEOHOCTh B U3JICIHH; YKOHOMUYECKOE 000CHOBAHUE; PEKOMEHIAIINH
K HCII0JIb30BAHUIO; BO3MOXHOCTh MAaCCOBOT'O IIPOU3BO/ICTBA).

DKOJOTHYecKre KpUTepuu (Hanwuue ymiepda OKpYyKaloIIel cpefe NpH TPOU3BOJICTBE W3JICIHS,
BO3MO>XHOCTb MCIOJIb30BaHMS BTOPUYHOTO CBIPhsI, OTXOA0B ITPOU3BOJICTBA; IKOJIOTUYECKasi O€30MaCHOCTb).
WudopmanmonHble KpUTepHuH (CTaHIAPTHOCTD MPOSKTHOM JOKYMEHTAIMH; UCTIOJIb30BaHUE JOTOIHUTEILHON
nHpOopMaIu



ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbTATBI OCBOEHUA
OCHOBHOM OBEPA30BATEJBHOM MPOI'PAMMBI OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

7 KJIACC

Kon
MPOBEPSIEMOT0
pe3yiabTara

11

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

HCIOJIb30BAaTh NU3YYCHHBIC ITOHATHU

12

pa3inyaTh SBJICHMS 110 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JTaHHOE (PH3HUUECKOE SBICHUE

13

pacrio3HaBaTh  TPOSIBICHHE HM3YyYCHHBIX  (PU3MUECKUX  SIBICHUA B
OKpYXalolleM MHpe, B TOM 4ucie (U3MUECKUEe SBICHUS B IPUPOJE, NpHU
TOM TEPEeBOJAUTH MPAKTHUYECKYI0 33agady B Y4YeOHYIO, BBLACIATH
CYILIECTBEHHbIE CBOWCTBA (MPU3HAKH) (DU3UUECKUX SIBICHHIA

14

OIKCBIBATh M3yUYCHHbIE CBOMCTBA Teld U (U3NYECKUE SIBICHUS, UCHOJb3YS
¢usznueckue  BENWYMHBI, T[PU  ONUCAHUM MPABWIBHO  TPaKTOBATh
(bu3HYECKU CMBICI UCIIOJIb3YEMbIX BEIMUYMH, X 0003HAUYEHUS U €IMHULIBI
¢u3NYeCKUX BEIMYMH, HAXOJUThb (OPMYIbl, CBA3BIBAIOIINE JAHHYIO
(Gu3NYEeCKyl0 BENUWYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUUH

15

XapaKTepUu3oBaTb CBOICTBa TCII, (I)I/I3I/I‘-ICCKI/IG SABJICHUSA W TIIPOLCCCHI,
HCIIOJIB3YA HN3YUYCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3dKOHa U 3allUChIBATH €0 MATEMATHYCCKOC BBIPAKCHHUC

1.6

00BSACHATDH (PU3HUECKUE SBJICHUS, TPOLIECCH U CBOMCTBA TEN, B TOM YHCIIE U
B KOHTEKCTE CUTyallUi MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIATh
NPUYMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00bICHEHHE U3 1 — 2 JTOrMYecKuX
maroB ¢ onopoid Ha 1 — 2 U3yuyeHHBIX CBOWCTBA (PU3NYECKUX SIBICHUM,
(bu3nUecKrX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3amauyd B 1 — 2 JEWCTBUA, HUCIONB3YS 3aKOHBI H
dbopmynbl, CcBsA3bIBatoONMe (U3UYECKHE BEIMYHHBI: HAa OCHOBE aHaIM3a
YCIIOBUS 3aj]aud 3allMChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (hU3HUECKUe
BEJIMYMHBI B (OpPMYyJIBl U TPOBOAWTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHBbIe, HEOOXOAMMBIE AJIs PEIIeHUs 3a/ad, OICHUBATh PEATUCTHYHOCTH
MOJTy4eHHOM (hHU31UecKOil BETMUUHBI




18

pacrio3HaBaTh MpOOJEMBI, KOTOpPbIE MOXHO pEUIMTh MpPHU MOMOIIU
(GU3NYECKUX METOJIOB, B OIMCAHUU HCCIEIOBAHUS BBIICIATH IIPOBEPIEMOE
IIPENII0JIOKEHNE (TUIIOTE3Y), pa3IndaTh U UHTEPIPETUPOBATH MOITYUYEHHbBIN
pe3yabTaT, HaXOAWUTh OIIMOKM B XOJE OMbITA, JeJIaTh BBIBOJBI IO €ro

pe3ynbpTaraMm

1.9

MPOBOJIUTH ONBITHI O HAOIIOACHUIO (PU3NUECKUX SIBICHUH WK (pU3HuecKux
CBOWCTB Tel: (hOpMYJIHPOBATh IPOBEPSIEMBIC IMPEANOIOKECHUS, COOUPAThH
YCTQHOBKY M3 TPEAJIOKEHHOTO 00O0PYAOBaHMS, 3alUCHIBATh XOJ OIBITA H
(hopMyIHpPOBATH BBIBOIBI

1.10

BBIIIOJIHATEL HOPSAMBIC H3MCPCHUA C HUCIOJIb30BAHWEM  AHAJIOTOBBIX U
IUQPOBBIX MPHUOOPOB, 3alKCHIBaTh IOKAa3aHUS TMPHOOPOB C y4ETOM
3aJIaHHOM aOCOMIOTHON MOTPEUTHOCTH U3MEPEHHM

111

IIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BETUYMHBI OT
JIpyrol ¢ HCIONb30BAaHUEM NPSAMbIX HW3MEPEHMH, Yy4yacTBOBaTh B
IUIAHUPOBAaHUM  y4yeOHOro  HCCleNOBaHUs, coOuparb YCTAHOBKY U
BBITIOJIHATE HM3MEPEHHs, CIEeAys MPeIIoKeHHOMY IUIaHy, (DUKCHPOBATH
pe3ynbTaThl MOJYyYEHHOW 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BHJE
IPEUIOKEHHBIX Tabiaul M rpaduKoB, AejJaTh BBIBOABI 10 pe3yJbTaTaM
UCCIIEJOBaHUS

112

MPOBOJAUTh KOCBEHHBIE M3MEPEHUS (UINYECKUX BEIUYMH, CIEays
MPENJIOKEHHOW WHCTPYKLUMHU: TpU BBINOJIHEHUH HW3MEpPEHUl cobupaTh
JKCIIEPUMEHTAIIBHYI0O YCTAHOBKY M  BBIUHCIATH 3HAYEHHE HMCKOMOM
BEJIMYHHBI

1.13

co0roAaTh MpaBuiia TEXHUKH 0€30I1aCHOCTH IpU padoTe ¢ 1abopaTOPHBIM
000pyI0BaHHEM

1.14

yKa3bplBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB,
XapaKTepu30BaTh NPUHIUNBI  JIEHCTBUS  HU3YyYEHHBIX HNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C IOMOILIBIO UX OINHCAHUSA, MCIOJIb3Ys 3HAHHUS O
CBOMCTBaX (M3NYECKUX SBJICHUM W HE0OXOAMMBbIe (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJIUTL  HpuUMepbl  (HaxoauTh  HH(pOpManMiO O  IpUMepax)
MPAKTUYECKOTO HCMOJIb30BaHUS (U3MUECKUX 3HAHWM B IOBCEAHEBHOU
XKHU3HU A oOecniedyeHus 0e30MacHOCTH Mpu oOpallleHUuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10POBbs U COOIIOICHUSI HOPM
JKOJIOTUYECKOI0 ITOBEJECHUS B OKPYIKAIOLLEH Cpee

1.16

OCYHIECTBIISATH OTOOp MCTOYHMKOB HHpopManuu B cetu HMHTepHeT B
COOTBETCTBUM C 3aJaHHBIM MTOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS
3HAHUW MW NyTEM CPaBHEHMsI Pa3jMYHBIX MCTOYHHMKOB  BBIACIATH
uHpOpMaIIHIO, KOTOpas SBISETCS MPOTHBOPEUMBOWMIM MOXKET OBITh
HEJIOCTOBEPHOM




1.17

WCIOJIb30BaTh TMPHU BHINIOJHEHUH YYEOHBIX 3aJaHUN HAYYHOIOIYJISIPHYIO
AUTEpaTypy (pU3MUECKOro cojepKaHus, CIPAaBOYHBIC MATEPUAIIBI, PECYPCHI
cetu HMHrepHer, BiageTh NpuéMaMU  KOHCIIEKTHUPOBAHMUS  TEKCTa,
npeoOpa3oBanus HHGOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIC KpaTKWE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2 — 3 UCTOYHUKOB MH(popManuu (PU3NIECKOro CoAepKaHus, B TOM

yucie myOJuyHO JeNaTh KpaTKUe COOOIICHHs O Pe3yJIbTaTax MPOSKTOB HIIN
y4eOHBIX HCCIEAOBaHUM, MPU ATOM TI'PAMOTHO HCIOJb30BaTh H3YyYCHHBIN
MOHATUWHBIA ammapar Kypca (U3HKH, COINPOBOXKIATh BBICTYIUICHHE
Mpe3eHTaIe

1.19

IIpyd  BBIIIOJIHCHUH y‘le6HLIX IMIPOCKTOB H I/ICCJ'IGI[OBaHI/Iﬁ pacipeaciisaTb
0053aHHOCTH B Irpynmne B COOTBCTCTBHU C IIOCTABJICHHBIMH 3aJa4dYaMH,
CJIICAUTL 3a BbIIIOJHCHHUCM IIJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATHb
COOCTBEHHBIHN BKJIaJ B JACATCIIbHOCTD T'pyHIIbL, BbICTpauBaTb
KOMMYHHKAaTHUBHOC B3211/IMOI[CI>1CTBI/IG, YUUThIBAsA MHCHUC OKPYKAIOIINX

8 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

11

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeIbLHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

HCIIOJIB30BaTh IOHATHUA

12

pa3jndaThb ABJICHUA 110 ONMCAHUIO UX XAPAKTCPHBIX CBOIMCTB U Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIMIUX NAHHOC (I)I/I3I/I‘ICCKOC SBJICHUC

13

pacmo3HaBaTh  MPOSBICHUE  U3YUYCHHBIX  (PU3MUECKUX  SIBICHHH B
OKpYXarolleM MUpE, B TOM 4Yucie (u3MYecKue SBICHUS B MPHUPOJE, TpH
3TOM TMEPEeBOJUTh MPAKTHUECKYI0 3aJadyy B Yy4eOHYIO, BBIJIENATH
CYILIECTBEHHBIE CBOWCTBA (TPU3HAKH) (DU3HUECKUX SIBICHHIMA

14

ONKCHIBATh M3YyYEHHBIE CBOMCTBA Tel M (PU3MYECKHE SBIICHUS, UCIOJIb3Ys
¢usnueckue  BEIMYMHBI, NPU  ONHCAHUU NPABUIBHO  TPAKTOBATh
(Gu3nUeCKUi CMBICIT HCIOJIB3YEMBbIX BEIHYMH, OOO3HAYEHHUS U €JUHMIIBI
¢u3nUecKux BEIWYMH, HAXOIUTh (OPMYJbI, CBS3BIBAIOLINE JIAHHYIO
¢u3nUecKyl0 BEIMYMHY C JPYTMMH BEJIHMYMHAMHU, CTPOHUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETHUUH

15

XapaKTCpU3oBaTh CBOMCTBa TCII, (I)I/I3I/I‘{eCKI/IC SABJICHUA W TMPOLECCHI,
HCIIOJIB3YyA HN3YYCHHBIC 3aKOHBI, npu 9TOM JaBaThb CJIOBECHYIO
(I)OpMyJII/IPOBKy 3dKOHa U 3allUCbIBATH €0 MAaTEMATHYCCKOC BBIPAKCHHUC

1.6

OOBSICHATH (PU3UYECKUE MPOILECCHl W CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallMd NPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYHHHO-CJICICTBEHHBIE CBS3H, CTPOUTH 00bICHEHHE U3 1 — 2 JTOrMYECKUX
IaroB ¢ momoupio 1 — 2 HM3y4eHHBIX CBOWCTBA (DPU3MUYECKUX SIBICHHH,
(bU3NYECKNX 3aKOHA WM 3aKOHOMEPHOCTH




1.7

pemiath pacy€THble 3agayd B 2 — 3 JCHCTBUS, MCHOJIB3YS 3aKOHBI U
dbopMyIibl, CBs3bIBalONIME (PU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIHM3a
yCIIOBUSL 33Jlauyd 3alKChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX ISl peIleHWs 3aJadd, BHIOMpaTh 3aKOHBI H  (HOPMYIIH,
HeoOXoauMble sl €€ pelleHus, MPOBOAUTH pacuéThl M CpPaBHUBATH

IMOJIYUYCHHOC 3HAYCHUC (1)I/I3I/I‘I€CKOﬁ BCJINYHHBI C U3BCCTHBIMU JaHHBIMU

18

PpacCIiio3HaBaTb HpO6HeMI)I, KOTOpPBIE MOXXHO pPCIIXUTH IIPpU ITOMOLIU
(1)I/ISI/ILICCKI/IX MCTOOOB, HCIIOJB3YysS OIIMCAHUC HCCICAOBAHUA, BBIACIIATH
IIpOBEPAEMOC  MPEAIIOIONKECHUC, OIICHUMBATh IIPAaBUJIBHOCTE  IIOpAJKa
IIPOBCACHUA UCCIICAOBAHUS, ACTIATh BBIBOABI

1.9

MIPOBOMTD OMBITHI IO HAOTIOEHUIO (PU3UYECKUX SIBICHUN MM (PU3UUECKHUX
CBOMCTB Ten: (hopMynHpoBaTh HpOBEpsieMble MPEINONIOKEHUs, COOUpaTh
YCTaHOBKY U3 MPEIJIOKEHHOIO0 O0OpYyNOBaHUS, OMHCHIBATH XOJ OIbITa H
(hopMynHUpOBaTh BBIBOBI

1.10

BBINOJIHATE MPSIMbIE U3MEPEHUS C UCIIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB
U JAaTYUKOB (PU3NYECKUX BEJIMYUH, CPAaBHUBATh PE3yJIbTaThl U3MEPEHUN C
y4€TOM 3a/1aHHOI a0COIFOTHOW MOTPEIIHOCTH

111

MPOBOJIUTH MCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PM3MUECKOW BETUYMHBI OT
Ipyrol €  HCIOJIB30BAHMEM  MPSAMBIX  HM3MEPEHUH:  IIaHUPOBATh
UCClleIoBaHNe, COOMpaTh YCTAHOBKY M BBINOJHATH W3MEPEHUs, CIerys
NPEUIOKEHHOMY  IUIaHy, (DUKCHpOBaTh  pe3yJbTaTbl  IMOJYyYEHHOM
3aBUCHMOCTH B BUJe TaOIUI U TpaduKOB, JeJIaTh BHIBOABI 110 pe3yJbTaTaM
HCCIIEI0BaHU

112

MIPOBOJUTH KOCBEHHBbIE H3MEPEHMs (PU3MUYECKUX BEIWYUH: IUIAHHUPOBATH
U3MEpEHHus, coOupaTb  IKCHEPUMEHTAIbHYIO  YCTaHOBKY,  CIEIys
MPEUI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUCHNUE BEIMUUHBI

1.13

COOJIFOIaTh MpaBHJIa TEXHUKH O€30MaCHOCTH MIPU paboTe ¢ JIaOOPaTOPHBIM
000pyI0BaHHEM

1.14

XapaKTepu3oBaTh  MPUHLUMBI  JEHCTBHS ~ H3YYEHHBIX INpHOOPOB U
TEXHUYECKHUX YCTPOWCTB C ONOPOM HA MX ONHCAHMS, UCIIONB3YS 3HAHUS O
CBOWCTBaX  (U3MYECKUX SBJICHMA M  HEoOXonuMble  (HU3UUECKUE
3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTBIC TEXHUYCCKHUC yCTpOﬁCTBa H HU3MCPUTCIBbHBIC
HpI/I60pBI o CXeMaM H CXCEMATUYHBIM PHCYHKAM, COCTaBJISITb CXCMBbI
QJICKTPHUICCKUX Lemnei C noCICaA0BaTCIbHBIM u napauiC]IbHbIM
COCAUHCHUECM DJJICMCHTOB, pa3jindas YCJIIOBHBIC 0003HAYCHHS DJIECMEHTOB
QJICKTPHUICCKUX enei

1.16

NPUBOANTH  TIPUMEPHl  (HAaXOAWTh  HWHPOpPMAIMIO O  TpUMepax)
MPAKTUYECKOTO HCIOJIh30BaHUS (DU3MUECKMX 3HAHUH B ITOBCETHEBHOMN
KHU3HH Ui oOecreyeHns O0e30MacHOCTH MpU OOpalleHuu ¢ mpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10POBbsI U COOJIIOACHUS HOPM
HKOJIOTHYECKOTO MTOBEJICHHSI B OKpY KaloIIel cpere




1.17

OCYILIECTBIIATh IMOMCK HHGpOpPMALMU (PU3MUECKOTO COAEPKAaHUS B CETH
HHrepHer,
JIONOJTHUTEIbHBIX UCTOYHUKOB BBIICNIATh MH(POPMALUIO, KOTOpas SIBJISAETCS
MPOTHUBOPEYUBON MIIM MOXKET OBITh HEAOCTOBEPHOI

Ha OCHOBE MWMCIOIIUXCS 3HAaHUU U NYTEM CpaBHEHUS

1.18

WCIOJIb30BaTh MPU BHITIOJHEHUH YUYEOHBIX 3aJaHU HAy4YHO-TIOMYJISIPHYIO

TuTepaTypy (pU3MUeckoro colepikaHus, CIpaBOYHbIE MaTepUalbl, PeCypChl
Wurepner; Bmaaerb NpUEMaMM  KOHCIIEKTHPOBAHUS
npeoOpa3oBanus HH(OOPMAIIUY U3 OJHON 3HAKOBOU CUCTEMBI B APYTYIO

CCTH TCKCTA,

1.19

co3aaBaThb COOCTBEHHBIE INHCHMEHHBIC U KpaTKUC YCTHBIC COOGH_ICHI/ISI,

0000masi wHGOPMAIIMIO W3 HECKOJBKUX HMCTOYHUKOB (PU3UUYECKOTO
COJICpKaHUs1, B TOM YHCJIC IyOJUYHO MPEICTABIIATh PE3YIbTAThI TPOSKTHON
WM HUCCIIEIOBATEIbCKOM JIEATEIbHOCTH, IIPH 3TOM I'PAaMOTHO HCITI0JIb30BaTh
W3YYCHHBIH TIOHATUHHBIN ammapar Kypca (HU3HKH, COMPOBOXKIAThH

BBICTYIIJICHHC Hpe3eHTaLIPIeI>i

1.20

NP  BBINOJIHEHUU Y4YE€OHBIX IMPOEKTOB M MCCIEAOBAHUN (PU3MUECKUX
MIPOLIECCOB  paclpeiesiTh OOA3aHHOCTH B TIpYyNIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3aJladyaMM, CJICIUTH 32 BBINOJIHEHUEM IUIaHA JCHCTBUM U
KOPpPEKTHpOBaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIH BKIaJ B
JESATENIbHOCTD TPYIIIBI, BBICTpauBaTh KOMMYHHMKaTUBHOE B3aUMOJCHCTBUE,

IIPOABJIASA TOTOBHOCTD Pa3pCliaTb KOHCbJII/IKTLI

9 KJIACC

Kon
MPOBEPSIEMOT0
pe3yabTara

11

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeILHON NPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHus

HCIOJIb30BATh NU3YYCHHBIC ITOHATUS

1.2

pa3InyaTh SIBJICHUS MO ONMUCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIONTUX TaHHOE (PU3UIECKOE SIBJICHUE

13

pacrio3HaBaThb IMPOSBJICHUC HU3Y4YCHHBIX (bI/IBI/I‘-ICCKI/IX SIBIICHUI B

OKpYXarolleM MHUpE, B TOM 4YHciie (U3NYECKUE SIBJICHHSI B MPUPOJE, MPHU
9TOM TIE€PEBOJUTH

MPAaKTHYECKYI0 33Jadyy B Yy4eOHYyIO,

CyILLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHHUM

BBLICIIITH

14

OMUCBLIBATH U3YYCHHBIC CBOICTBa Tell U (I)I/IBI/I‘-ICCKI/IG SABJICHUS, UCIIOJIB3Y

(I)I/I3I/I'-ICCKI/IG BCJIMYHHBI, npu OITMCaHNN IMpaBUJIBHO TPAKTOBATh

(bu3NYeCKUil CMBICT HCIIOJIb3YEMbIX BEJIMYMH, O0O3HAUYEHUS M €IWHUIIBI
¢bu3NYeCKuX BEIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOLIME JaHHYIO
(Gu3N4ecKyl0 BEIMYUHY C JPYITMMH BEJIMYMHAMH,

M3YYECHHBIX 3aBUCUMOCTEN (PM3UUECKUX BETHYUH

CTpPOUTH TpaduKu




15

XapakTepu3oBaTh CBOICTBa Tel, (GU3WYECKHUE SIBIEHUS M MPOIECCHI,
UCMONb3ySd U3yYEHHbIE  3aKOHBI, TMPH ATOM JaBaTb  CIIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3alIHCHIBATh €70 MaTEMATHUYECKOE BHIPAYKEHHE

1.6

OOBSICHATh (PU3UYECKUE IPOLECChl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyallM NPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
HIPUYMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTUYECKHX

1IaroB ¢ MOMOIIbI0 2 — 3 M3YYEHHBIX CBOWCTBA (M3UYECKUX SIBICHUH,
(bu3MUeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemath pacu€THple 3amauyd (omuparolecs Ha cuctemMy U3 2 — 3
ypaBHEHHUI), UCMOJb3Yysl 3aKOHBI U (POPMYJIbI, CBSA3BIBAIONINE (DH3HUECKUE
BEJIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBUS 3aJaud 3aliChIBaTh KpaTKoe
YCIIOBUE, BBISBISATh HEIOCTAIOIIME WM HM30BITOYHBIC JAHHBIE, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE Ui PELICHUs, MPOBOJUTH PACUETHI U
OLICHUBATh  PEATMCTHYHOCTh  TOJYYCHHOTO  3HAUCHHS  (PU3HUYECKOM
BEJTMYUHBI

18

pacrio3HaBaTh IMPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh IPH ITOMOIIX
(U3MYECKUX METOJIOB, HCIOJb3Yys OMNHCAHUE MWCCIEIOBAaHUS, BbLIEIATDH
[IPOBEPSIEMOE  IIPEAINOJIOKEHUE, OLCHUBAaTh IPABWIBHOCTH  IOpsAJKA
NIPOBEACHUS  HUCCICNOBAaHMs, J€JaTb  BBIBOABI,  HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOACHUI U OIBITOB

1.9

MIPOBOAUTD OMBITHI 10 HAOIIOJECHUIO (PU3NYECKUX SIBICHUN MM (PU3UUECKUX
CBOWCTB TeJNl: CaMOCTOATENBHO COOMpaTh YCTaHOBKY M3 H30BITOYHOTO
Habopa oOOpYyJIOBaHHUSA, OMNMCHIBATH XOJ ONbITA M €ro pe3yJbTaThl,
(bopMyIHpPOBATH BHIBOJIbI

1.10

MPOBOJIUTH TIPU HEOOXOAMMOCTH CEPHIO MPSIMBIX HM3MEPEHHH, OIpEaeisis
cpeAHee 3HAa4YeHHE HU3MepseMoil BenuuuHbl ((POKyCHOEe paccTosiHUe
cobupatomeld  JIMH3bI), OOOCHOBBIBATH BBIOOp cmoco0a HU3MEpeHus
(U3MepHuTETHHOTO MPUOOPA)

111

MIPOBOAUTHh  HCCJIEIOBAaHHE 3aBUCUMOCTEH  (PU3MYECKMX BEJIMYMH C
HCIIOJIb30BAaHUEM TPAMBIX HW3MEPEHMI: IUIAHUPOBaTh MCCIEN0BaHUE,
CaMOCTOSITENILHO ~ COOMpaTh  yCTAHOBKY, (PUKCHpOBaTh  pe3yJbTaThl
MOJyYEeHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHIEC TaOJIUIH
rpaduKoB, JeNaTh BEIBOJBI 110 pe3yJIbTaTaM HCCIIEI0BaHUs

1.12

MIPOBOAUTH KOCBEHHbIE H3MEpeHUs (U3MUECKUX BEJIMYMH: IUIAHUPOBATh
U3MepeHus, COoOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBIIOJHATH
U3MEPEHUS, CIeAys IMPEIIOKEHHOW WHCTPYKLMH, BBIYKMCIATH 3HAYEHUE
BEJIMYUHBI U aHAIM3UPOBATH IOJYYEHHBIE PE3YJIbTaThl C YYETOM 3aaHHOMU
MIOTPELIHOCTH U3MEPEHUN

1.13

co0roAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM




1.14

pa3nuyaTh OCHOBHBIE TPU3HAKM M3YUYEHHBIX (U3NYECKUX MOJEIeH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPIOE TEJNO, TOUYEYHBIH HCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHeTapHas MOJIENIb aToMa, HYKJIOHHAsi MOJIeIb
aTOMHOTO s|Ipa

1.15

XapakTepu30BaTh  NPUHLMUIBI  JIEHCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMMCAHUA, UCIOJB3Ys 3HAHUS O
CBOMCTBaX  (U3MYECKUX SBJIEHUH U  HeoOXoaumble  (uU3NYecKue
3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATh CXCMbI M CXCMATUYHBIC PUCYHKHU HU3YYCHHBIX TCXHHYCCKUX
YCTPONCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTHUECKUX MPOLIECCOB MPH
peIICHUN y‘-Ie6HO-HpaKTI/I‘-IeCKI/IX 3ajJa4, OIITHYCCKHEC CXEMBI JUIA
MOCTPOEHHSI N300payKEHHI B TNIOCKOM 3€pKajie U COOMparoIei TNH3e

1.17

OPUBOAMTH  TPUMEPHl  (HAXOAWTh  HMH(POpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIOJIh30BaHUS (DU3MUYECKHX 3HAHUH B IOBCEIHEBHOM
XKU3HU A oOecriedeHus: 0€30IacHOCTH Mpu oOpallleHuu ¢ Nnpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbsI U COOIIOCHUST HOPM
9KOJIOTMUYECKOT0 MIOBEJEHUS B OKPYKAIOLIEH cpezie

1.18

OCYILIECTBIIATh IMOMCK HH(pOpMAIMU (U3UUECKOTrO0 COJACpKAHUA B CETH
WuTepHer, caMoCTOATENbHO (GOPMYNUpPYsT TMOWCKOBBIM 3ampoc, HAaXOAWUTh
MyTH OMpEeIeNIeHHs] JOCTOBEPHOCTH MOJNYYEHHOH HMH(pOpMAIMM Ha OCHOBE
MMEIOIINXCS 3HAHUH U JOTIOJIHUTEIBHBIX UICTOYHUKOB

1.19

WCIONIb30BaTh MPU BBIMOJHEHUH YYEOHBIX 33JaHU HAyYHO-TIOMYJISPHYIO
TUTEPaTypy (PU3NYECKOTO COACPKAHWS, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
CETHN I/IHTCpHCT; BJIaICTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TEKCTA,
npeoOpazoBanus UHGOPMAILIUK U3 OJTHOW 3HAKOBOM CHCTEMBI B JAPYTYIO

1.20

co3/laBaThb COOCTBEHHbIC NMHCbMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE
uHpOpMAllUM M3 HECKOJIBKUX MCTOYHHKOB (PU3UUYECKOTO COJEepKaHuUs,
nyOIMYHO MPENCTaBIATh Pe3yIbTaThl NPOEKTHON WM HCCIIeI0BAaTENbCKOM
JIEATEIIbHOCTH, ITPU 3TOM I'PaMOTHO UCMOJIb30BATh U3YYEHHbBI OHATUUHBINA
anmapar M3y4yaemoro pasjena (U3MKH U CONPOBOXKJIATh BBICTYIUIEHHE
Mpe3eHTaluen ¢ yaéToM 0coOeHHOCTEN ay TMTOPUU CBEPCTHUKOB
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IpPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAaHUN (U3NYECKUX
MIPOLIECCOB  PACIPENENATh OOS3aHHOCTH B TpYIIE B COOTBETCTBHH C
ITIOCTaBJICHHBIMH 3aJa4aMH, CJICIUTh 3a BBINOJIHEHUEM IUIAHA JEUCTBUU U
KOPPEKTUpOBaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIH BKJIaJ B
NEeATEIbHOCTh I'PYIIIbI, BBICTPaWnBaTh KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSBIISAS TOTOBHOCTH pa3pemiatbh KOHPIUKTHI




ITPOBEPAEMBIE DJIEMEHTBI COOEPKAHUSA
7 KIIACC

Kon Kon
pa3iena  3JieMeHTa

®U3UKA U EE POJIb B [TIO3HAHUU OKPYXXAIOIIEIO MUPA

IIpoBepsiemMble 3JIeMEHTHI COEPKAHMS

®usuka — Hayka o npupone. SBieHus npupoasl. Pusznyeckue
11 SIBJICHUS . MEXaHHYECKHE, TEILJIOBEIE, IIEKTPUYECKHE,
MarHuTHBIE, CBETOBBIE, 3BYKOBbIE

®dusnueckue BenWYUHBL. V3mepeHune (U3NYECKUX BEITHYHH.
12 dusnueckue npuOOpBHI. [orpemHocTsb U3MEpEHUH.
MexayHapoaHasi CUCTeMa eIMHHIL

ECTGCTBCHHOHaquBIﬁ MCTO IIO3HAaHHA: Ha6J'IIOI[eHI/Ie,
1 13 INOCTAaHOBKAa HAYYHOI'O  BOIIpOCa, BBIIBHOKCHHUEC  THUIIOTE3,
. SKCIICPUMCHT 1o ITPOBEPKE THUITOTE3, 00BSICHEHHE

Ha6J'IIO,I[aeMOF O SABJICHUA

14 Onucanue GpuU3NUECKUX SBICHUH ¢ TOMOIIBIO MOIENEH

[TpakTiueckue paboThI:
W3mepenne pacCTOSAHMIMA.
15 H3mepenne 00bEMa KUAKOCTH U TBEPIOTO TeNa.
' Ornpenenenrie pa3MepoB MaJbIX TEJ.
N3mepenne temmeparypsl INpPU I[OMOIIA KUIKOCTHOIO

TEPMOMCETpPA U JaTHUKaA TEMIICPATYPhL

INEPBOHAYAJIBHBIE CBEJJEHU A O CTPOEHNU BEILIECTBA

CTpOCHI/Ie BCIIECTBA: aTOMbI U MOJICKYJIbI, UX PA3MCPBLI.

21 OnbITh, TOKa3bIBAIOLINE AUCKPETHOE CTPOCHHE BEILIECTBA

9 JIBmkenune gactuil BemiectBa. CBs3b CKOPOCTH JIBHKCHHS
' yacTull ¢ TemrnepaTypoil. bBpoyHoBckoe nBuxkenue, mupdysus

93 B3aumMoneiicTBre yacTHIl BelIeCTBA: MPUTSHKEHUE U
' OTTAJIKHBaHHE

2 ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B,

24 KHUJIKOCTeH M TBEPIBIX (KpUCTAUIMYECKHX) Tel. B3aumocBs3b

' MEX/y CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX
U UX aTOMHO-MOJIEKYJISIPHBIM CTPOSHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI
[TpakTuyeckue paboThI:
2.6 Onenka  jauamMerpa aTtomMa  MeToAOM  psaoB (¢

UCToNIb30BaHueM Gotorpaduit).




OnbIThI 10 HAOIIOAEHUIO TETJIOBOIO PACHIMPEHUS Ta30B.
OnbITH 10 OOHAPYKEHHIO JACUCTBUS CHII MOJICKYJISIPHOTO
MPUTSHKEHUS

JABVWOXXEHUE U

B3AMMOJIEMCTBUE TEJI

3.1

Mexanudeckoe IBIKEHHE. PaBHOMEpHOE W HEpaBHOMEpPHOE
IBIDKEHUE

3.2

Ckopoctb. Cpenssisi CKOpPOCTb IIPH  HEPABHOMEPHOM
IBWKEHUU. Pacyér myTu 1 BpeMeHH ABMKEHHUS

3.3

SIBnenue nHepuuu. 3aKOH MHEpLUH. B3anMonelicTBrue Ten Kak
IIpUYMHA U3MEHEHHs CKOPOCTH ABMXKEHUS Tenl. Macca kak Mepa
MHEPTHOCTH TeJla

3.4

ITnotHocTh BemiecTBa. CBSA3b IUIOTHOCTH C KOJIHYECTBOM
MOJIEKYJ B eJMHUIIe 00bEMA BelleCTBa

35

Cuula Kak XapakTepUCTHUKA B3aUMOJICHCTBUS TEI

3.6

Cuia ynpyroctu u 3akoH ['yka. MI3mMepeHue Cuiibl ¢ IOMOIIBIO
JTUHAMOMETpa

3.7

SIBnenue TAroTeHUS M cuja TshkecTH. CHila TSDKECTH Ha
Ipyrux miaHerax. Bec tema. Hesecomocts

3.8

Cuna tpenus. TpeHHe CKOJIbKEHUSI U TpeHHe Mmokos. TpeHue B
MIPUPOJIE U TEXHUKE

3.9

CnoxeHue CWl, HaNpaBICHHBIX IO OAHOM MPSMOH.
PaBrozelicTByrO11as cui

3.10

[IpakTudeckue paboOTHI:

OrnpezenieHne CKOPOCTH PaBHOMEPHOTO JABWKEHUsS (LIapHKa B
YKUJKOCTH, MOJIEIH JIEKTPUUECKOTO aBTOMOOUIISL U TaK jajiee).
OmpeneneHne cpeaHell CKOPOCTH CKOJIBXKEHHUs Opycka WIH
mapvKa 1Mo HaKJIOHHOW TuiockocT. OmpenenieHne TUIOTHOCTH
TBEpAOro tena. OMNbITB, JEMOHCTPUPYIOLIME 3aBUCUMOCTh
pacTspkeHus (nedopMaiuu) IpyKUHBI OT MPUIOKEHHON CHIIBL.
OnbIThl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTb CHJIBI  TPEHHS
CKOJIBKEHHUSI OT Beca Tejla U XapakTepa COINPHUKACAIOIIUXCS
MIOBEPXHOCTEN

3.11

@usnyeckue SBJIECHHMS B IPUPOJEC: NPHUMEPHI JBWXXECHHUS C
pPa3INYHBIMU CKOPOCTSIMH B >KMBOM M HEXWBOW NPHUPOJE,
JEVCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue ycTporucTBa: JUHAMOMETD, MOAIIMITHUKHI

TABJIEHME TBEPJIBIX TEJI, YKMJKOCTEN 1 TA30B

4.1

HaBnenne T1BEpmoro Tema. CrmocoObl  YMEHBIICHHS |
YBEJTUYCHHUS TaBJICHHS

4.2

JlaBiieHne rasza. 3aBHCHMOCTL JaBJICHHS Tra3a OT 00BbEMa,
TEMIIEpaTypbl




4.3

[Tepenava naBneHus TBEPABIMH TEJIAMHU, KUIKOCTIMHU U Ta3aMHU.
3akoH Ilackana. [THeBMaTHUeCcKre MaIlIMHEI

44

3aBUCUMOCTh JaBJICHUS KHUJIKOCTU oT TITyOUHBI.
I'uapocratuueckuit  mapanokc. CooOmiaroniecs  COCYy.bl.
l'unpaBnnueckre MEXaHU3Mbl

4.5

Atmochepa 3emsin u armochepHoe gaBieHUE. I[IpUuunHBI
CYIIECTBOBAHMS  BO3AYIIHOW  00omouku  3emiu.  OmnbiT
Toppuuennu. 3aBUCUMOCTH  aTMOC(EPHOTO JABICHHUS OT
BBICOTHI HaJ[ YPOBHEM MOpS

4.6

W3mepenne  atmocdepHoro  maenenus.  Ilpubopsr st
M3MEPEHUs: aTMOC(EPHOTO JTABICHUS

4.7

JlelicTBue XKUIKOCTHM M ra3a Ha IMOTPYKEHHOE B HHUX TEJIO.
BeorTankusarouias (apxumMezioBa) cuiia. 3akoH Apxumesna

4.8

[InaBanue ten. BosgyxomnaBanue

49

[IpakTuyeckue paboThI:

HccnenoBanue 3aBHCHMOCTH Beca Telda B BOJE OT 00bEMa
MOTPYKEHHOM B JKMAKOCTb 4YacTh Tena. OmnpenencHue
BBITAJIKUBAIOLLIEH CUJIbI, JEUCTBYIOLIECH HA TEJNO, MOTPYKEHHOE
B JKHUJKOCTb. [IpoBepKa HE3aBUCHMOCTH BBITAJIKUBAOLICH CUIIBL,
JEHUCTBYIOIIEH Ha TEJIO B KHUIAKOCTH, OT Macchl Teja. ONBITHI,
JEMOHCTPHUPYIOIME 3aBUCUMOCTb  BBITAIKMUBAIOIIEH  CHIIBI,
JeMCTBYIOIEH Ha TeJI0 B KHMJKOCTH, OT 00bEMA MOTpyKEHHOMN B
KUIKOCTh 4YacTM Tella U OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMeTpa Ui KOHCTPYHUPOBAaHUE JOJKU U
onpeeacHue €€ rpy30noabEMHOCTH

4.10

®usnyeckue SBICHUS B IMPUPOJE: BIUSHUE aTMOC(EPHOTO
JIaBJICHUs Ha )KUBOI OpraHu3M, IIaBaHUE PbIO

411

Texauueckue YCTpOKWCTBA: cooOmraromuecs COCYyIbl,
YCTPOWCTBO BOJOIPOBOJA, THIPABINYECKUI IIPECC, MAHOMETP,
OGapomeTp, BBICOTOMED, TTOPITHEBOM HACOC, APEOMETP

PABOTA, MOIITHOCTD, SHEPI'UA

5.1 Mexanundeckas paboTa

5.2 Mexanuyeckas MOIIHOCTh

53 ITpocTeie MeXaHHU3MBI: pbIYar, 0J0K, HAKJIOHHAS TIOCKOCTH.

' [IpaBuiio paBHOBecHs pbryara

5.4 [IpumeneHue npaBuiia paBHOBECHS pbluara K OJIOKy
«3omoToe mpaBuwiIo» MexaHukH. KoadpduiueHt mnone3Horo

5.5 NCHUCTBUS MeXaHW3MOB. [IpocThle MexaHW3Mbl B OBITY U
TEXHUKE

5.6 [ToTennmanpHas YHEPTUN TeNa, TOAHATOTO Haa 3eMIIEH

5.7 Kunernueckas aHeprust




58 Ilomnast MexaHudeckas DHEpPrus. 3akOH M3MCHEHUS H
' COXPAaHEHHUS MEXaHUYECKOM HEepTruu
[IpakTuueckue pabOTHI:
Omnpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM
59 OBUKEHHMM  Tela 1O  TOPU3OHTAIBHONM  TOBEPXHOCTH.
' UccnenoBanue ycnoBuii paBHoBecusi peiuara. M3amepenue KII/]
HAakKJIOHHOM  IUIOCKOCTU.  M3ydyeHue 3akoHa  COXpaHEHHs
MEXaHUYECKON SHEPIUU
5.10 Pu3nyecKue sIBICHUS B [IPUPOJIE: PhIYArd B TEJIEC YEIOBEKA
Texuuueckue YCTpOMCTBA: phblyar, MOJBUKHBIN u
511 HETOJIBWDKHBIM ~ OJIOKM, HAKJIOHHAs  IUIOCKOCTh,  IIPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBHI COePKAHUSA
pa3zeja  3JieMeHTa
TEIUJIOBBIE SABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONH TEOpUHU
6.1 cTpoeHHus BemecTBa. Macca u pasmepbl MoseKyid. OINBITHI,
' MOJTBEPIKIAIOLIHE OCHOBHBIE MIOJIOKEHHUSI
MOJIEKYJISIPHOKUHETHYECKON TEOPUH
6.2 Mogenu TBEPIOro, >KUAKOIO M Ta3000pa3HOTO COCTOSHUM
' BemlecTBa. Kpucrammyeckue u amopHsle Tena
6.3 OObsicHEHHE CBOMCTB ra3oB, KUAKOCTEH M TBEPABIX TEN Ha
' OCHOBE TI0JIOKEHUHN MOJIEKYJIIPHOKUHETUYECKON TEOPUH
6.4 CMaunBaHue U KalWIISIPHBIE SIBICHUS
6.5 TemnoBoe pacupeHue U cKaTue
6 6.6 Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOTO
' JIBYDKEHUS YaCTHIL
6.7 Buytpennsisi  sHeprus. CrocoObl H3MEHEHUS BHYTpEHHEH
' SHEPIHUU: TerIonepeaaya U CoBepIIeHHe padoThI
6.8 Bugpl  Temnomnepenauu:  TEIUIONPOBOJHOCTb,  KOHBEKLNS,
U3Ty4YeHue
6.9 KonnuecTBo TEMOTHL. Y 1€abHas TEMI0EMKOCTD BEIIECTBA
6.10 TermiooOMeH W TEIUIOBOE paBHOBECHE. YPAaBHEHHME TEIUIOBOTO
' Gananca
6.11 [InaBnenne W OTBepAECBaHHWE KPHUCTAUIMYECKUX  BEIIECTB.
' VY nenbHas TEIOTAa IJIABIECHUS
6.12 [TapooOpazoBanue wu kouaeHcauus. Hcmapenuwe. Kunenwue.




VY nenvHas TeIIoTa napooOpa3zoBaHusl. 3aBUCHUMOCTD
TEeMIEpaTypbl KHIIEHUS OT aTMOC(HEPHOTo AaBJICHUS

6.13

BraxxHocTs BO3yXa

6.14

SHGPFI/ISI TOIIJIMBA. yIIeHBHaSI TCIJIOTA CropaHusa

6.15

[Mpuntunsl pabotsl TemnoBbix asurareneir KIIJ rterioBoro
asurarens. TermoBbple ABUTATEIM W 3allUTa OKPY KaroLeh
cpenbl

6.16

3aKoH COXpPaHCHUA W IPECBpalllCHUA OSHEPIHUH B TCILUIOBBIX
Impoueccax

6.17

[IpakTuueckue paboOTHI:
OnbITH 110 OOHAPYKEHUIO JIEHCTBUS CUII MOJIEKYJISIPHOTO

IIPUTSXKCHUS.

OnpITHI N0 BHIPALIMBAHUIO KPUCTAJJIOB [IOBAPEHHON COJIN

HJIM caxapa.

OnbITel 110 HAOJMIOJCHUIO TETUIOBOTO PACIIMPEHHUS Ta30B,

JKUJIKOCTEN U TBEPIBIX TEI.

OnpeneneHHe JAaBJICHUS BO3yXa B Oamnone HIImpurIa.
OHBITLI, ACMOHCTpUPYIOIIHUE 3aBUCHUMOCTb  HABJICHUA

BO3yXa OT €ro 00BéMa u HarpCBaHUs UJIN OXJIAXKICHUS.

HpOBCpKa THIIOTE3bl JIMHEHHOH 3aBUCHUMOCTH JJINHBI

CTONOMKA JKUIKOCTM B  TEPMOMETpPUYECKON TpyOke OT
TeMIIepaTyphbl.

Habntonenne u3MeHeHHs] BHYTPEHHEW OSHEpPruu Tella B

pe3yibTaTe Teruionepeaadyu U padoThl BHEITHUX CHJL.

HccnenoBanue sBICHUS TEII00OMEHa npu CcMCIIMBaHUHA

XOJIOJHOM U TOPSIYEN BOBI.

OnpeneHeHHe KOJIMYCCTBA TCIJIOTHI, IMOJIYYCHHOI'O BOJOH

npu TEIUIO0OOMEHE C Harpe€TbiM METAJNIMUCCKUM HUJIIMHAPOM.

Ornpenenenne y1eabHON TEMIOEMKOCTH BEILIECTBA.
UccnenoBanue nporiecca ucrapeHusl.
Onpenenenrie OTHOCUTENIBHOM BIaXKHOCTH BO3/yXa.
Onpenenenre yaeabHOW TeIUIOTHI IUIABJIEHUS JIbJa.

6.18

®usnueckue sBJICHUS B IPUPO/JIE: IOBEPXHOCTHOE HATSHKEHHUE U
KaHI/IJ'IJ'ISIpHI)Ie SABJICHUSA B HpI/IpO)IC, KpI/ICTaJ'IJ'IBI B npnpogle,
m3nydenue CoJiHIIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI;
o0pa3zoBaHHe pOCHI, TyMaHa, UHEsI, CHEeTa.

6.19

TexHnueckue yCTpOHCTBA: KaIuJuIsiphl, pUMEpPHI
WCIIOJIb30BAaHUS KPUCTAJIOB, KUJIKOCTHBIA TEPMOMETp, JaTUHK
TEMIEpaTypbl, TEPMOC, CHCTeMa  OTOIUICHHS  JOMOB,
TUTPOMETPBI, IICUXPOMETp, HapoBass TypOHMHa, JBUIaTellb
BHYTPEHHET'O CTOPaHUSL.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA




7.1

DnekTpusanus Teil. J[Ba posia 3IeKTpUUECKUX 3apsiOB

B3aumopelictBue  3apsbkeHHbIX — Tenl.  3akoH — Kyiona
7.2 (3aBUCHUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tel OT
BEJIMYUHBI 3aPS0B U PACCTOSTHUS MEXKy TE€JIaMu)
Dnekrpruyeckoe nosie. HampskEHHOCTh 3JIEKTPUYECKOTO OIS,
7.3 [lpyHnMn  cynepno3uiMH  DJIEKTpUYECKUX  mojell  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenn AJIEKTPUYECKUX 3aps0B. DJieMeHTapHbIN
7.4 anekTpuueckuid 3apsa. Ctpoenue aroma. IIpoBogHukM U
JURJIEKTPUKU
7.5 3aKOH COXPAHEHMS JIEKTPUUECKOro 3apsaa
76 DNeKTpU4eCcKui TOK. VYcnosust CYILIECTBOBaHUS
' 3JEKTPUUYECKOTO TOKA. VICTOUHHMKHN MOCTOSIHHOTO TOKA
77 JIecTBHSL  DIIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XHMHYECKOE,
' MarHuTHOE). DJIIEKTPUUECKHI TOK B )KHJIKOCTSIX U Ta3ax
7.8 Onekrpuueckas 1enb. Cuiia Toka. DJIEKTPUUECKOe HaIlPsKEHHE
79 ConpoTuBieHre NPOBOJAHMKA.  YIEIbHOE  CONPOTUBIICHHE
' BEIIIECTBA
7.10 3akon OMa i y4acTKa Henu
7.11 [TocnenoBarenbHOE U NMapaieIbHOE COETUHEHNE IPOBOIHUKOB
712 PabGoTta 1 MOUTHOCTH DJEKTPUUYECKOTO TOKA. 3akoH J[xoyms —
' Jlenna
713 DneKTpUYecKue e U MOTPEeOUTENN JIEKTPUIECKON IHEPTUH
' B ObITy. KOopoTkoe 3aMbIkaHue
714 [TocTtostHHble ~ MarHuThl.  B3aumojelcTBHE  MOCTOSIHHBIX
' MarHuTOB
715 MarnuTtHoe noje. MaruutHoe nose 3eMJIu U €ro 3HauyeHue JJis
' KU3HHU Ha 3eMiie
716 Oneir  Opcrena. MarHutHoe TmMoOJN€ 3JIEKTPUYECKOTO  TOKA.
' [IpuMeHeHne PJIEKTPOMArHUTOB B TEXHUKE
JlelicTBU€ MArHMTHOTO TIOJSl HA TMPOBOJHUK C TOKOM.
717 DOnexTpoABUraTeab  IMOCTOSHHOTO Toka. Vcmonb3oBaHue
' JJIEKTPOJIBUTaTeNe B TEXHMYECKMX YCTpPOWCTBaX W Ha
TpaHCIIOPTE
718 Onbrtel @apanes. SIBieHHE SIEKTPOMArHUTHOW WHIYKIUU.
' [TpaBuio Jlenna
Onextporeneparop. CrnocoObl TOJTYYEHUS AIIEKTPHUYECKON
7.19 SHEPTUH. DJEKTPOCTAHIIMM Ha BO300OHOBISIEMBIX HCTOYHHKAX
SHEPruu
790 [IpakTrueckue pabOTHI:

OnbITEI IO HAOTIOICHUIO SJIEKTPU3AIMHU TEJl UHAYKIIMEH U TPy




COIPUKOCHOBEHMH.
HccnenoBanue neicTBus 3J€KTPUUECKOTO MOJISI HA IPOBOJHUKHU
U JUDJIEKTPUKU.

COopka u mpoBepka pabOThI AIEKTPUUYECKON LIETIH TOCTOSTHHOTO
TOKa.

W3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAMPSKEHHUS.

HccnenoBanue 3aBUCMMOCTH  CWIIBI  TOKa, MAYLIETO0 4epe3
pEe3UCTOp, OT CONPOTUBJIEHUS PE3UCTOPA U HAIPSIKEHUS Ha
pe3ucTope.

OnbIThl, JEMOHCTPUPYIOIINME 3aBUCUMOCTh  3JIEKTPUYECKOTIO
CONPOTUBJIICHUSI MPOBOJHUKA OT €ro JUIMHBIL, IUIOLIAJU
MONEPEYHOI0 CEYEHUS U MaTepuaia.

[IpoBepka paBUJia CIIOKEHUS HaIpsHKEHUN npu
MIOCJIEZIOBATEILHOM COEIMHEHUHU JIByX pe3uctopoB. [IpoBepka
npaBujia JUisl CWIbl TOKAa NpPH NapAJUICIbHOM COEAMHEHUU
pesuctopoB. Ormpenenenue paboOThl ANEKTPUUECKOTO  TOKa,
uaymero — yepes  pesucrop.  OmnpenesieHHe  MOLIHOCTH
JNEKTPUYECKOr0  TOKA,  BBUIEISEMOM  HAa  PE3HUCTOpE.
HccnenoBanue 3aBUCMMOCTH CWIIBI TOKa, MAYLIETO0 4epe3
JaMIOuKy, OT HampsbkeHus Ha Hed. Omnpenenenne KIIJL
HarpeBarens. MccnenoBaHMe MAarHUTHOTO — B3aMMOJIECHCTBUS
MOCTOSIHHBIX ~ MarHuToB.  M3ydeHWe  MarHuTHOro  MoJis
MOCTOSIHHBIX MAarHUTOB MPU UX OOBEIMHEHMHU W pa3JeleHUH.
HccnenoBanue necTBUS IEKTPUYECKOTO TOKA HA MAarHUTHYIO
cTpesiky. ONBITBL, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTb  CHIIBI
B3aMMOJCICTBUSA KATYLIKA C TOKOM M MarHuTa OT CHJIBI TOKa U
HalpaBJICHWs TOKa B  Karymke. l3ydyeHme  nedcrTBus
MarHMTHOTI'O OJIs Ha MPOBOAHMK ¢ TokoM. KoHcTpyupoBanue u
u3ydeHue pabotTel anektponBuratens. M3mepenue  KITJI
ANEKTPOABUTATENbHON YCTAaHOBKH. OTBITHI MO HMCCIEJOBAHUIO
SIBIIGHUSL ~ DJIEKTPOMAarHUTHOM  MHAYKLIMU:  HCCIEIOBaHUE
W3MEHEHUH 3HaYeHUs U HapPaBJICHUS] UHAYKIIMOHHOTO TOKA

dusznueckue SBICHUS B npupoac: 3JICKTPUUYCCKUC ABJICHHUA B
aTMOC(I)epC, QJICKTPHUYCCTBO JKUBBIX OpPTraHU3MOB, MAI'HUTHOC

72l none 3emud, Apeld MONFOCOB, POJIb MAarHUTHOTO TIOJS ISt
YKW3HU Ha 3emIle, MOJIIPHOE CUSHHUE
TexHuueckue  yCTpoOIiCTBa: 3JEKTPOCKOT, aMIepMerp,
BOJITMETP, pEOCTaT, CYETUYUK DJIEKTPUUYECKON  DHEpruH,
72 AIEKTPOOCBETUTETHHBIE IpUOODPHI, HarpeBaTeIbHbIC
' AIEKTPONPUOOPHI (mpumeps), AIIEKTPUUYECKUE
Mpe10XpaHuTeNH, 3JIEKTPOMAarHur, AJIEKTPOIBUTATEINb

MMOCTOAHHOI'O TOKA, TCHCPATOP MOCTOAHHOI'O TOKA




9 KUIIACC

Kon
pasziena Kox snementa [IpoBepsieMbie 3JIEMEHTHI COJIEPIKAHUS
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanuyeckoe nBrxkeHue. MarepuanbHas Touka. Cucrema
' otcuéra
8.2 OTHOCHUTENBHOCTH MEXaHUYECKOTO JIBUKCHHUS
8.3 PaBHOMEpHOE MpsIMONIMHEIHOE IBU)KEHHE
8.4 HepaBHoMepHoe npsimonuHeiHoe npwkeHue. CpeaHss u
' MIHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU
8.5 Yckopenue. PaBHOycKkOpeHHOE MPSIMOJIUHEIHOE IBUXKEHUE
8.6 CBoboanoe nagenue. OnbITel [amunes
PaBHOMepHOE JBHKEHME TI0 OKpy)HOCTH. llepmox wu
8.7 yactota oOpamienus. JluHeiiHass ¥  yrjoBas  CKOpPOCTH.
LleHTpOoCcTpeMUTENbHOE YCKOPEHHE
8.8 [TepBrrit 3akon HproTOoHA
8.9 Bropoii 3akon Hetorona
8.10 Tperuii 3axoH HeroToHa
8.11 [TpuHIMIT Cynepno3uLmu Cuil
8.12 Cuina ynpyroctu. 3akoH ['yka
8 813 Cuna TpeHus: cuila TPEHHs CKOJIbKEHHUS, CUjla TPEHUs
' MIOKOS, IPYTHE BUIIBI TPEHUS
8.14 Cuna TsKeCTH ¥ 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOPEHHE
' CBOOOHOTO TAZCHUS
8.15 JBuxenne tuianer Bokpyr Comnua. IlepBas kocmuueckas
' ckopocTb. HeBecoMocTh 1 nieperpys3ku
8.16 PaBHOBecue MaTepuanbHOM TOUKU. AGCOITIOTHO TBEPOE TENO
8.17 PaBHoBecue TBEpmOro Tema ¢ 3aKpEIVIEHHOM — OChIO
' BpaiieHusi. MoMeHT cuibl. LleHTp TshkecTn
8.18 Nmnynsc tena. 3menenune nmnynsca. Mmmynbce crmsl
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 PeakTuBHOE IBIKEHNE
8.21 Mexanunueckasi paboTa U MOIIIHOCTb
8.22 Pabora cun TspKecTH, yrnpyrocTH, TpeHus. CBs3b SHEpruu H
' padoThI
8.23 [loTenunanpHas sHeprus Tena, MOAHITOrO HaJl MOBEPXHOCTHIO
' 3emn
8.24 [ToTennuanpHas YHEPTUS CKATOU TIPYIKUHBI




8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUHU

8.26

3aKOH COXpPAaHEHUs MEXaHUYECKOM SHEPIUU

8.27

[IpakTuyeckue paboTHI:

OmnpeneneHue CpeaHE CKOPOCTH CKOJBKEHHUS Opycka WiH
JIBUKCHHSI MIApUKa TI0 HAKJIOHHOW Tuiockoct. OmpeneneHue
YCKOpEHUsI Telna TMpU PABHOYCKOPEHHOM JBW)KCHHUU II0
HAKJIOHHOM TUTIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH IYTH  OT  BPEMEHH  IIPH
PaBHOYCKOPCHHOM JIBM)KCHUU 0€3 HauaIbHOM CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM MPHU PaBHOYCKOPEHHOM JBUKCHUU
0e3 HAaYaIbHOW CKOPOCTH TYTH OTHOCSATCS KaK P HEUETHBIX
9ucell, TO  COOTBETCTBYIOIIHME  IMPOMEXKYTKH  BpPEMEHHU
OJTMHAKOBEI.

HccnemoBanue 3aBUCUMOCTH CHITBI TPSHUS CKOJIBKEHUS OT CHITBI
HOpMasbHOTO naBieHus. OmnpeneneHue koddduirenTa TpeHus
CKOJIb>KEHUSI. Omnpenenenue KECTKOCTHU PYKHUHBIL.
Omnpenenenue pabOThl CHJIBI TPEHHS TIPU PABHOMEPHOM
JBW)KEHUM  Teja IO  TOPU3OHTAIBHOM  IMOBEPXHOCTH.
Ompenenenne pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C
WCIIOJIb30BAaHUEM HETIOBMYKHOTO ¥ TTOJIBHIKHOTO OJIOKOB

8.28

dusznueckue SBJICHUS B npupoac: IMPUIIUMBBL W  OTJIUBBHI,
JABHKXCHUEC TIJIAHECT ConHeunol CUCTCMBbI, pCAKTHUBHOC ABHUKCHUC
JKHUBBIX OPraHU3MOB

8.29

Texanaeckue yCTpOfICTBaI CIIMAOMCTP, JATUUKH IOJIOXKCHUA,
pacCTodAHNA U YCKOPCHUSA, pAKCThI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHbI

KonebarensHoe JABHXKXCHUC. OcHOBHEIE XapaKTCPUCTUKHU

91 KOJICOaHMIA: TIEPHOJI, 4aCTOTa, aMILTUTY/1a
9.2 MareMaTtnueckuii U IpPYKUHHBIA MasTHUKHU. [IpeBpamieHue
' SHEPIruu Mpu KoIeOaTeIbHOM JBHKEHUH
9.3 3aryxaromue Kosnebanus. Beinyxxaennsie konebanus. Pezonanc
Mexannueckue BosHBI.  (CBOHCTBA MEXaHMUYECKHX  BOJIH.
9.4 IIpononpHbIE U MONEpEYHBIE BOJIHBI. J[11HA BOJIHBI U CKOPOCTh
' e pacnpocTpaHeHus. MexaHuyeckue BOJIHBI B TBEPJIOM TeJle,
CEHCMUYECKHE BOJIHBI
9.5 3Byk. ' pomkocCTh 1 BbICOTa 3ByKa. OTpaxkeHHE 3ByKa
9.6 WNudpa3Byk u ynbpTpazByk
[IpakTuyeckue paboThI:
Omnpenenenue yacTOTHI U MepHOAa KoJIeOaHUI MaTeMaTHYECKOTo
9.7 MasiTHHKA.

OmnpeneneHre YacToThl M IEpHOAa KoJeOaHWl NPYKUHHOTO
MasiTHUKA




HUccnenosanune 3aBUCUMOCTH nepuoja KoJIeOaHuit
IIOJIBEIIEHHOTO0 K HUTHU Tpy3a OT JUIMHBI HUTH. VccienoBanue
3aBUCUMOCTH IE€pHOJAA KOJICOAHUH MPYKUHHOTO MasiTHUKA OT
Maccel rpy3a. [IpoBepka HE3aBUCHUMOCTH Iepuoja KoJjeOaHHi
rpy3a, IMOJBELIEHHOITO K HHUTHU, OT Macchl Ipy3a M >KECTKOCTU
IpYXKUHBL. VI3MepeHne yCKopeHus: CBOOOAHOTO MaieHHs
®usnyeckue SABJIEHUS B IPUPOJAE: BOCIPUSATHE 3BYKOB
9.8 AKHUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMMUYECKHE BOJIHBI, I[yHaMH,
9X0
9.9 TexHuueckue ycTpoicTBa: 3X0JI0T, UCIIOJIb30BaHUE YIIbTPa3ByKa
' B OBITY U TEXHHKE
SJIEKTPOMAT'HUTHOE ITIOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI
101 OJEeKTPOMAarHUTHOE  MOJIe.  ODJEKTPOMAarHUTHbIE  BOJIHBL
' CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [Ikana 371€eKTPOMarHUTHBIX BOJIH
103 DnexkTpoMarHuTHas rnpupoja csera. CKopocTs cBeTa. BosHoBbIe
' CBOWCTBa CBETa
10 [IpakTuueckue paboThI:
10.4 N3yyeHune CBOMCTB AJIEKTPOMAarHUTHBIX BOJH C IOMOILBIO
MOOWIBHOTO TenedoHa
105 ®duznyeckue SIBICHUS B MpUpOJe: OMOIOrHYecKoe JIeHCTBUE
' BUJIMMOT0, YJIbTPa(hOIETOBOTO U PEHTI€HOBCKOTO U3Ty4EeHU I
106 TexHu4yeckue ycTpoicTBa: UCIOJIB30BAHUE IIIEKTPOMArHUTHBIX
' BOJIH JIJISI COTOBOH CBSI3H
CBETOBbBIE ABJIEHUA
111 JlyueBast monens cBeta. MIcTouHuKM cBera
11.2 [IpsimonHENHOE pacIpOCTPAHEHUE CBETA
11.3 Ortpaxenue ceera. [lmockoe 3epkano. 3aKOH OTpaKEHUsI CBETa
114 [Ipenomiienne cBera. 3aKOH MPEIOMIICHHS CBETA. [Tonuoe
' BHYTpPEHHEE OTpa)kKEHUE CBETA
115 JIunza. Xox myuel B TMH3E
11.6 Ontuueckas cucreMa (horoamnmnapara, MUKPOCKOIIA U TEJIECKOTIa
11 117 I'ma3  kak  onTuueckas — cuctema.  bimsopykocte u
' JaITBHO30PKOCTh
118 Paznoxenne Oemoro cBera B cnekrp. OmnbiTel  HploToHa.
' Clio)keHne CeKTpalIbHBIX IBETOB. Jlucnepcus cBera
[IpakTuueckue paboThI:
HccnenoBanue 3aBUCUMOCTH yIjla OTPaK€HHUsI CBETOBOTO
11.9 Jyda OT yIJia MmaJIcHusI.
N3yueHne XapakTepUCTHK M300pakeHUs IpeaMera B
IJIOCKOM 3€pKalle.




HccnenoBanue 3aBUCUMOCTH yTJia MPEIOMIIEHHSI CBETOBOTO
Jyda OT yIJia MaJIeHUust Ha TPaHUIE «BO3AYX — CTEKIIO».

[TomyyeHnne W300paXeHU C TOMOIIBI0  COOMpArOIICH
JIUH3BL

Omnpenenenne GOKYCHOTO paCCTOSHUS U ONITUYECKOM CHITBI
coOuparolei JTUH3HI.

OMnBITHI IO PA3TIOKEHHUIO OETIOTO CBETA B CIIEKTD.

OnpITBl TO BOCHPHUATHIO I1[BETA TMPEIMETOB TMPH UX
HaOII0JICHUN Yepe3 IIBETOBbIC PUITBTPHI

11.10

dusnyeckue sBieHus B npupoje: 3atmeHus Comuna u JIyHbI,
IBeTa TeJ, ONTHYECKHE sBIeHHUA B aTtMocdepe (uBeT HeOa,
pedpakmus, pagyra, MAPax)

11.11

TexHuueckue yCTpoicTBa: OUYKH, MepuUckon, ¢oTroamnmapar,
ONTUYECKUE CBETOBOBI

12

KBAHTOBBIE ABJIEHUA

12.1

OmnswiTel Pesepdopna u mnanerapHas mojenb atoma. Mojenb
aroma bopa

12.2

HcnyckaHue M IONIOIIEHME  CBETa  aroMOM.  KBaHTHIL.
JIunenyaTele CIIEKTPHI

12.3

PaguoaxktuBHOCTB. Anb(a, OeTa- 1 raMMa-u3ITyYeHUs

12.4

Crpoenue atomHoro siapa. HyknoHHast MoJiesb aTOMHOTO siipa.
M30TonbI

12.5

PannoaktuBHele npeBpanienus. llepron noypacnana aToOMHBIX
aaep

12.6

Snepuble peakuuu. 3aKOHbI COXpPAaHEHMs 3apsA0BOrO U
MacCOBOI'0 YUCEI

12.7

3Hepr1/151 CBA3U ATOMHBIX SJIEP. CBsI3b Macchl U SHEPrun

12.8

Peaxiuu cuntesa u nenenus saep. Mcrounuku sueprun CotHiia
M 3BE3]

12.9

Snepnas sHepreruka. JleicTBUE palMOAKTUBHBIX U3JyYEHUN HA
JKHABBIE OPraHU3MbI

12.10

[IpakTuueckue paboThI:

HaGnroneHne CriioniHpIX M TMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.
HccnenoBanne  TPEKOB: HW3MEPEHHE OSHEPTUM  YaCTHUIIBITIO
TOPMO3HOMY IIyTH (110 hoTorpadusm).

W3mepenue paanoakTuBHOTO (hoHa

12.11

duznueckue SIBJICHUS B NIPUPOLE: €CTECTBEHHBIN
panMOaKTUBHBIA (OH, KOCMHYECKHE Jy4H, PpPaAHMOaKTHBHOE
U3JIy4YE€HUE NPUPOJHBIX MHHEPAJIOB, NECHUCTBUE PAJUOAKTHUBHBIX
M3JIy4YCHUN Ha OpraHU3M YeJIOBEKa

12.12

TexHUYeCKHue YCTPOWCTBA: CIIEKTPOCKOI, WHAVBUAYaJIbHBIN




JIO3UMETP, Kamepa Buibcona




MPOBEPSEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHMUS

Kon
NMpoBepPsieMOro
TpeOoBaHus

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOIo
YPOBHSI OCBOEHUSI 0CHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTO
o0miero oopazoBanusi Ha ocHoBe ®PI'OC

[Tonnmanue ponu (HU3MKKA B HAYYHOH KapTWHE MUPA; cHhOPMUPOBAHHOCTH
0a30BbIX IPEACTABICHUM O 3aKOHOMEPHOW CBSI3M U I03HABAEMOCTH
SBIICHWI  TPUPOABI, O  pOJIM  DOKCIEpUMEeHTa B  (Qu3HKe, O
cucreMooOpasymomeil poin (U3MKA B Pa3sBUTHH €CTECTBEHHBIX HAayK,
TEXHUKU M TEXHOJIOTHH, 00 3BOMIOLUHN (PU3MUYECKUX 3HAHMH M UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOM KapTUHE MHpa, O BKJIAJE POCCHUMCKUX U
3apyOeKHBIX YUEHBIX-(PU3MKOB B Pa3BUTHE HAYKH, OOBSCHEHUE IPOLIECCOB
OKpPY’KaOIIET0 MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOIMH

3HaHMS O BHJAX MarepuM (BEIIECTBO M II0JIE), O JABMKEHUU Kak crocoode
CYLLIECTBOBaHHUsI MaTepuu, 00 aTOMHO-MOJEKYJSPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYITHOCTH SIBJICHHUN NPHPOJIBI (MEXaHUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMATHUTHBIX U KBAaHTOBBIX); YMEHUE pa3inyarh SBJICHUS
[0 ONHCAaHMID MX XapakTEpHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOe (PU3MYECKOe SBJICHUE; YMEHHUE DPACIO3HABATh
NPOSIBIIEHUE HU3YyUEHHBIX (PU3MUECKUX SBICHUI B OKpYXKaIOLIEM MHpe,
BBIJIETISIS MX CYLLIECTBEHHBIE CBOMCTBA (IIPU3HAKN)

Bnagenne ocHOBaMH HOHSTHIHOTO amnmapara U CHMBOJMYCCKOI'O A3bIKa
(I)I/ISI/II(I/I U HCIOJIb30OBAHHUC HUX IS PCIICHUA y‘-Ie6HI:>IX 3aa4; YMCHUC
XapaKTEepUu3oBaTb CBOICTBaA TCI, (l)I/I3I/ILICCKI/IC SABJICHUSA W TPOLECCHI,
HCIIOJIB3YyA (1)YHI[aM€HTaJ'II)HI>Ie 1 OMITUPUYICCKHEC 3aKOHBI

YMeHHe OnuchIBaTh U3YYECHHBIE CBOMCTBA Tel M (PU3MYECKHE SBICHUS,
UCIIONB3YS (PU3UUECKUE BETUIHHBI

Branenne ocHOBaMH METOJ0B HAYYHOTO MO3HAHHSA C YYETOM COOJIOICHHS
IpaBmJI 6€30MMacCHOT0 TpyAa: HaboieHne GU3NYECKUX SIBJICHUM:

YMEHHE CaMOCTOSITEIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTaHOBKY W3
JAaHHOTO Habopa 000pyAOBaHMS 10 MHCTPYKLIMHU, OMHUCHIBATh XOJ| OIBITA U
3aIllMCBIBATh €T0 PE3ybTaThl, POPMYIUPOBATH BHIBOJIBI,

NPOBEIEHUE NPSMBIX U KOCBEHHBIX M3MEPEHHMH (PU3MUECKUX BEIUUMH:
YMEHHE  IUIAHUPOBATh  WM3MEPEHHs,  CaMOCTOSATEIILHO  coOWMparth
SKCIICPUMCHTAJIIBHYIO YCTAaHOBKY II0 HWHCTPYKOHWH, BBIYUCIATH 3HAUYCHUC
BCJIIMYMHBI U aHAJIIM3UPOBATH IMOJYUCHHBIC PE3YJIbTAThI C y‘IéTOM SaHaHHOﬁ
HOTPEITHOCTH PE3yJIbTATOB U3MEPCHHUN;

IPOBEJICHUE HECJI0KHBIX HKCTIEPUMEHTAIBHBIX HCCIIEIOBAaHMIA;
CaMOCTOSITENIFHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U HPOBOAUTH
HCCIIEJOBAaHUE N0 MHCTPYKIMH, TPEICTABISATH MOTyYEHHbIE 3aBUCHMOCTH




(bu3uYecKkuX BETMYMH B BHAe TaOmuIy W TpaduKOB, YUMUTHIBATH
MOTPENTHOCTH, JeIaTh BBIBOBI 110 PE3yJIbTaTaM UCCIICTOBAHHS

[Tonnmanue XxapakTepHBIX CBONCTB (hM3MUECKUX Mojeiei (MarepuanbHas
TOUYKa, aOCOIIOTHO TBEPIOE TEJO, MOJEIN CTPOCHHUS Ia30B, KUIAKOCTEH U
TBEPABIX TeJ, IJIAHETapHAasi MOJENIb aToOMa, HYKJIOHHAs MOJENb aTOMHOI'O
SJIpa) 1 YMEHUE IPUMEHSATD UX JUIS OOBSICHEHHS (DU3MYECKHUX TPOIECCOB

YMmenne o0bACHATh (PU3NYECKHUE MPOLIECCH U CBOMCTBA Tell, B TOM YHCJE U
B KOHTEKCT€ CHUTyallMii IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIABIIATD MPUYUHHO-CJIICACTBCHHLIC CBA3HU u CTPOUTH
OOBSICHEHHE C OINOpO Ha W3yueHHBIE CBOWMCTBA (DU3MUECKUX SBICHHH,
(u3nvecKkne 3aK0HbI, 3aKOHOMEPHOCTH M MOJICIIH

VYMmeHnue pemate pacu€THble 3a1auM (Ha 6a3e 2 — 3 ypaBHEHMI), UCIIOJIb3YS
3aKOHBI U (1)OpMy.HI>I, CBA3BIBAIOIINC (1)I/ISI/IIICCKI/I6 BCJIMYHHBI, B 4aCTHOCTH,
3aIIMCbIBATh KPAaTKOC YCJIIOBUC 3ajjadd, BBIABIATH HEAOCTAOIIME JAHHBIC,
BEIOMpATh 3aKOHBI W (GOPMYJIB, HEOOXOIUMbIC JUII €€ peleHus,
HCIIOJIB30BATh CHPABOYHBIC AAHHBIC, IPOBOJUTH pvaéTm U OLCHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HAaYeHUs (U3UUECKOM BEIWYMHBI; YMEHUE
OIpeNeNIATh Pa3MEPHOCTh (U3MYECKON BEIMUYUHBI, IOJYYEHHOH Ipu
pelLeHUH 3a1a41

YMeHue XapaKTCPHU30BaTh IMPHUHIIUIIBLI ﬂeﬁCTBHH TCXHHUYCCKHUX YCTpOﬁCTB, B
TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TMPOMBINIJICHHBIX TEXHOJOIMYCCKUX
IPpOLECCOB M0 UX ONMUCAHUIO, UCIIOJIB3YS 3HAHUSA O CBOMCTBax (I)I/I3I/II-IGCKI/IX
SIBJICHUH U HeO6XOI[I/IMBIe (bI/ISI/I‘{eCKI/Ie 3dKOHOMCPHOCTHU

10

YMeHue HCronb30BaTh 3HAHUS O (PU3NYECKUX SIBICHHUSIX B MOBCEIHEBHOMN
KU3HU I oOecrieueHuss Oe30MacHOCTH MpH OOpalieHHH ¢ OBITOBBIMU
npubopaMu M TEXHHUYECKUMHU YCTPOWCTBAMH, COXpPaHEHHs 3J0pPOBbS U
COOJIOZICHUSI HOPM DKOJOTHYECKOTO TOBEACHUS B OKpYXKAIOIIEH cpee;
MMOHMMaHWEe HEOOXOMUMOCTH TPHUMEHEHUS JOCTHXKCHHH (QH3UKH U
TEXHOJIOTHH JUIS PAIIHOHAIEHOTO MPUPOJIOTIONB30BAHUS

11

OneiT  mOMCKa, TMpeoOpa3oBaHUSA W TPEACTaBICHUS WHGOpPMALUU
¢u3nuecKoro  coiepkaHUS €  HCHOJIb30BaHUEM  HH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUHA; YMEHHE OLEHUBATH JTOCTOBEPHOCTH
MOJy4YeHHON  WH(pOpMAalMK HAa OCHOBE HMEIONIMXCS  3HAHUH H
JIOTTOJTHUTEIBHBIX WCTOYHUKOB; YMEHHE HCIOJIb30BaTh IMPU BBIOJIHEHUU
y4eOHBIX 3aJaHUil  HAYYHO-TIOMYJSIPHYIO — JIUTEPATYpy  (HU3UIECKOTO
COZIEpKaHUs, CIIPABOYHBIE MaTEpHUalbl, pecypchl ceTu MHTepHeT; BiajieHue
0a30BBIMH HaBBIKAMHU MPeoOpa3oBaHUsS HWHPOPMAIMH U3 OJHON 3HAKOBOM
CUCTeMBI B JPYTyl0; yYMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W
YCTHBIE COOOIICHHS Ha OCHOBE MH(OPMAIIMH U3 HECKOJIBKUX UCTOYHUKOB




HEPEYEHDb 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbIX HA
O3 11O PU3UKE

K IIpoBepsieMblii 3J1eMeHT CO/lepKAHUS
on

1 MEXAHUWYECKHUE ABJIEHUA

MexaHndeckoe JABHOKCHUC. MaTepI/IaJ'IBHaH TOYKaA. Cucrema OoTcuéTa.
OTHOCHUTEIBLHOCTh JABUXKCHU A

11

PaBHOMepHOEe M HepaBHOMepHOe JBHKeHHE. CpenHsis ckopoctb. Popmyna s
1.2 | BbluMCIIeHHS CpeHEH CKOPOCTH: V = S/t

PaBHOMepHoe HpﬂMOHHHGﬁHOC JABHKXCHUC. 3aBUCHMOCTb KOOpAWHAaThl TEJIa OT
BPEMCHH B CJIydaC paBHOMEPHOI'O Hp?[MOJII/IHef/'IHOI“O JABUXXCHUA:

13 x(f)=x,+ut

rpa(bI/IKI/I 3aBUCHUMOCTH OT BPEMCHHU A IIPOCKOHWH CKOPOCTH, IIPOCKIHNU
NnepeMelICHusl, IMMyTH, KOOPAUHATHI ITPU PABHOMEPHOM HpﬂMOHHHeﬁHOM JABUKCHUN

3aBUCUMOCTh KOOpPJMHATHI TeJa OT BPEMEHH B Clydae pPaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO JIBU>KEHUS:

Sx(f} =1|-'.|;|__ * f_l':trx #*

t‘-"l =

CDOpM}’J'II)I A MPOCKIUKW MNEPEMCUICHUA, IMPOCKIUKW CKOPOCTH W TIPOCKIHUUN
YCKOPCEHHUA ITPU PAaBHOYCKOPCHHOM HpHMOHHHeﬁHOM JABVKCHUUN

2
14 'SJ'U]:UO.T -T+H_T '%"
U_\'('f) =Upy 4, L,

a.(f)=canst,

5] 3

2 2 _ 4
Usy Uge Sy

I'paduku 3aBUCHMOCTH OT BpEeMEHHM JIsi TPOEKLUUU YCKOPEHHUsS, MPOEKLIUU
CKOPOCTH, TIPOEKLUHU MEepeMelIeHUsl, KOOpAUHATHl MpPH PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABUKEHUH

CBobonHoe maneHue. DopMyIbl, ONMUCHIBAIOIIME CBOOOJHOE MaJeHHE Tena IOo
BEPTUKAIM (IBM)KEHHE TeJla BHU3 WM BBEPX OTHOCHUTENIBHO MOBEPXHOCTH 3eMJIH).
['paduku 3aBUCUMOCTH OT BPEMEHU I MMPOEKIUN YCKOPEHHUSI, TPOEKIIUU CKOPOCTH
¥ KOOPJIUHATHI TP CBOOOTHOM Ta/ICHUH TeJIa TI0 BEPTUKAIN

15

CKopocTh paBHOMEPHOTO JIBUYKEHUSI Tella [0 OKPYKHOCTH. HarmpaBiieHue cKkopocTH.
16 = dopmyna Ui BBIUKCIEHHUS CKOPOCTH YE€pe3 paauyC OKPYKHOCTH U IEPUOJ
oOpareHus:




LentpoctpemMutenbHoe  yCKOpeHue.  HampaBineHwe — IEHTPOCTPEMHTEIHLHOTO
yckopenus. @opmyra JUisl BBIYUCICHUST YCKOPEHUS:

_uw
W R
dopmyna, CBA3bIBAIONIAs IEPUOJ] U YACTOTY OOPAILCHHUS:
v = 1
T

Macca. ITnotHocTs Bemectsa. @opMysia i1 BBIYMCICHUS INIOTHOCTH:

_m

1.7 V
1.8 | Cuna— BektopHas pusnueckas BearnunHa. CIoxKeHue Cul
1.9 | SBnenue uneprmun. IlepBeoiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CHIIbI, IeHCTBYIOIIEH Ha
TEJO
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
111 Fy y=-Fi
TpeHne nokos M TpeHHe cKoybkeHus. dopmyna A BBIUMCIEHHUS MOAYJS CHJIBI
TPEHMSI CKOJIbKECHHUS:
F_=n-N
1.12 p=H
Hedbopmanus Tenma. VYnopyrue U Heynpyrue JegopManuu. 3aKOH YHOpyrou
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
1.14 | BcemupHoe TAroTeHHE. 3aKOH BCEMUPHOT'O TATOTEHUS:




My -4
F=G.—1 _2

R -
Cuna TspKecTH. Y CKOpeHne cBOOOIHOr0 MaieHHUs.
dopmyia a7 BBIYUCICHUS CHITBI TSHKECTH BOIHM3H moBepxHocTy 3emin: F = mg.
JBuxenue mianet Bokpyr Connna. [lepsas kocmuueckas ckopocts. HeBecomocTs

U TIeperpy3Ku

Hmnynbe Tena — BeKTOpHas pU3ndecKas BeTMUUHA.
115 p=mo

HNmnynsc cucremsl Ten. Mi3menenne ummynbca. UMmyJibC CUbI

3akoH COXPAHCHUS UMITYJIbCA AJIsL SaMKHYTOﬁ CHUCTCMBI TCII:
116 |  p=myl +m,U, =const

PeakTuBHOE ABMKEHUE

Mexanuueckas pa60Ta. CDOpMy.]'Ia JJI BBIYHMCIICHHU A paGOTLI CHIJIBI:

A=Fscoso

MexaHnueckas MOLHOCTb:
117

n=24
r

Kunernueckas v moteHIManbHas sHeprus. @opmyJia 11l BBIYUCICHUS
KUHETUYECKON SHEPIUu:

2
118 Teopema o0 kuHeTHueckoH dHeprun. opMyna 11 BBIYMCIECHNS NOTEHUUAIBHOU
' SHEPIruu Teja, NOAHATOTO

HaJ 3eMIIE:

E,=mgh

Mexann4geckas OHEPrus:

E=E!—r+EF

1.19 .
3aKOH COXpAaHEHHUsI MEXaHNYECKOW sHeprun. PopMyiia Juisl 3aKOHA COXPAHEHUS

MEXaHUYECKOM dHEPruu B OTCYTCTBHE cul TpeHus: E = const.
IIpeBpanieHne MEXaHUYECKOW YHEPTUM ITPU HAIIMYUU CUIIBI TPEHUS.

[TpocThie MeXaHU3MBI. «30JI0TOC IPABUIIOY» MEXAHHUKH.
1.20 | Pspruar. Moment cuibel: M - FI.
VYcnoBue paBHOBECHS pblyara:




M +M, +...=0
[ToaBuxHBIN 1 HenOABMKHBINA O1oku. KIT/l mpocThIx MeXaHU3MOB,

n= Anonesnas

A‘S&TI:E‘IBEE&H

JlaBiienue TBEPAOrO TENIA.
dopMyra 11 BBIYMCIICHUs] 1aBJICHUs TBEPIOTO Tema:

_F
P= h
121 JlaBnenue raza. ATMocgepHoe JaBlieHHeE.
' I'mapocraTuyeckoe 1aBieHUE BHYTPH KUJKOCTH.
®opmyJia Uil BBIYACICHUS JaBICHHS BHYTPU KUIKOCTH:
P=pgh+P,
1.22 | 3axon INackans. ['mnpaBnmueckuii mpece
3akoH Apxumena. DopMmyna Ui ONPENETCHUS  BBITAIKMBAIOIIEH  CHIIBI,
JIEHCTBYIOIEH Ha TEJO, MOTPYKEHHOE B )KUJKOCTh MUJIHU Ta3:
2 Fag =pg?
VYcnosue miaBanus Tena. [InaBanue Cy10B U BO3AyXOIJIaBaHUE
Mexannyeckue KojiebaHus. AMIUTUTY1a, IEPUOJI U YacToTa Konebanuit. Dopmyna,
CBSI3BIBAIOIIASl YACTOTY U MEPUO/ KOJIeOaHUH:
1.24
v=L
T
195 MaremaTueckuii W NPYKMHHBIA MasTHUKU. IIpeBpameHue dHepruu mpu
' K0JIeOaTeIbHOM JIBUKEHUHU
1.26 | 3aryxaromue koseOanus. BerHy)aeHHbBIE KojieOanus. Pe3onaHc
Mexannueckue BoJHBL. [IpononbHble M TonepeuHble BOJIHBL. JlJIMHA BOJHBI U
CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:
1.27 .
A=v-T
128 3ByK. ' poMKOCTE 1 BbICOTA 3ByKa. OTpa)keHUE 3BYKOBOW BOJIHBI Ha TPaHULIE ABYX
' cpen. UndpasByk u yapTpasByk
IIpakmuueckue pabomol
N3Mmepenne cpeaHed IUIOTHOCTH BEHIECTBA; ApPXUMEIOBOM CHIIBL, KECTKOCTH
129 TPYXHHEL Ko3(puumeHTa TpeHHs CKOJIbKEHHs; pPadOThl CHUJIBI TPEHUS, CHIIBI

YOPYTOCTH; CpeIHEH CKOPOCTH [BIKEHHUS OpycKa IO HaKJIOHHOW IIJIOCKOCTH;
YCKOpeHHUsl OpyCKa MpH JBIKEHUU 110 HAKIOHHOW IJIOCKOCTH; YaCTOTHI U TIEpHoJIa
KoleOaHUN MaTeMaTH4ecKoro MasTHHUKA; 4YacTOThl M Tepuoja KoJeOaHwHid




MPYXUHHOTO MasiTHUKA; MOMEHTA CHJIbI, ACMCTBYIOLIErO Ha pbluar; paboThl CHUJIIBI
YIOPYTrOoCTH HpPU MOIBEME Ipy3a ¢ MOMOIIBIO HEMOJIBMKHOIO 0JI0Ka; pabOThl CHIIBI
YOPYTOCTH NPU NOABbEME I'Py3a C OMOILBIO MMOABMKHOIO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMENOBOM CHIIBI OT 00bEMa MOTPY>KEHHONW YacTU
T€Ja U OT TUIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI OT MAacChl
T€Ja; CWJIbl TPEHUS CKOJBXEHUS OT CWJIbl HOPMAJbHOIO JABJIEHUA U OT poja
MOBEPXHOCTU; CHJIbI YIPYTrOCTH, BO3HUKAIOLWIEH B TMpPYXHHE, OT CTEHEHU
neGopManuu MPYXKHUHBI, YCKOpPEHUs OpycKa OT yIJila HaKJIOHA HAalpaBIIAIONICH;
nepuosia (4acToThl) KoJeOaHU HHUTSHOTO MasTHHKA OT JUIMHBl HUTH; TMEPHOAA
KOJICOAHWH TPY)KMHHOTO MAasTHHKA OT MAacChl Ipy3a M JKECTKOCTH NPYKUHBL
UCCJIEJIOBAaHNE HE3aBUCHMOCTH IepHOja KOjaeOaHU HUTSAHOTO MasgTHUKA OT MAcChl
rpy3a. [IpoBepka ycinoBusi paBHOBECHUS pblyara

Dusuueckue s61eHUs 6 npupooe. TIPUMEPBHI ABHKEHHS C PA3JIMYHBIMU CKOPOCTSIMHU B
JKUBOWM M HEXUBOM IPUPOJE, NECUCTBUE CWIBI TPEHHMS B IPUPOAEC M TEXHUKE,
OPWIMBbI U OTIUBBI, JBWXKeHUE IulaHeT COJIHEYHOM CHCTEMbI, pPEaKTHUBHOE

1.30 JBUKEHHE JKUBBIX OPraHU3MOB, pblUard B Telie YeJOBeKa, BIUsSHUE aTMochepHOoro
JABJICHUS Ha KUBOM OpPraHM3M, IUIABaHHE PbHIO, BOCIPHUAITHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSCEHHE, CEHCMUYECKHE BOJIHBI, IIyHAMH, X0
Texnuueckue ycmpoucmea: CHOUIOMETP, AATUUKU TIOJNOXKEHHS, pAaCCTOSHUA U
YCKOpEHUs, JWHAMOMETp, TMOMAIIUITHUKK, PAKEThl, pbIUar, TMOABIXHBIA U

131 HETMOABMKHBIM OJIOKM, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE MEXaHU3MbI B OBITY,

' COOOIIAIONMEeCs COCYAbl, YCTPOWCTBO BOJOMPOBOJA, THAPABIUYECKHI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, TOPIIHEBOH HACOC, apeoMeTp, IXOJOT,
UCIIONIb30BaHUE YIbTPa3BYyKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA.

21 | Monenmu  TBEPAOro, IKHUIKOTO M ra3000pa3HOTO  COCTOSHUM  BEIIECTBA.
Kpucrannnaeckue u amopQHbie Tena

59 JBrxeHue yactul BeuiectBa. CBsA3b CKOPOCTH ABUKEHUS YACTHI] C TEMIIEPATYPOH.

' BpoyHoBckoe nBuxenue, muddysus

2.3 | CwmauyuBaHUE U KaMWUSIPHBIE SBICHUS

2.4 | TeruioBoe pacIIupeHHE U CHKATHE

2.5 | TenoBoe paBHOBECHE

26 Buytpennsist sHeprusi. PaGora wm Teronepenada Kak CIIOCOOBI  HM3MEHEHHUS

' BHYTpPEHHEHN SHEPTruun

2.7 | Buzsl Teruionepeaadn: TEIIONPOBOTHOCTh, KOHBEKIIHS, U3TyICHUS
HarpeBanue u oxnaxnaenue ten. KonuuecTBo TemnoThl. Y ieiabHas TeII0EMKOCTb:

5 o=am(t,-1)

29 3aKOH COXpAaHEHHUs PHEPruu B TEIUIOBBIX IpolleccaX. YpPaBHEHUE TEIUIOBOIO

OaaHca:




O +0, +..=0

Hcnapenne u KoHaeHcauus. V3MeHeHHe BHYTpPEHHEW SHEpPrud B Ipoliecce

210 | wucnapenuss u  KoHjeHcauuu. KurneHue IKUAKOCTH. YJenbHas  TeIioTa
napooOpazoBanusi: L = Q/m
2.11 | BnaxxHOCTH BO3TyXa
[InaBnenue u kpucTayumM3anus. MisMeHeHue BHyTpEHHEN SHEPTUU MPH TUIaBICHUU U
KPUCTAJTU3AIMH. Y IeIbHAs TEIJI0Ta IJIaBJICHUS:
2.12 0
» m
913 BHyTpeHHsIst s5HEpPrusl CropaHus TOIUTUBA. Y IeNbHAs TEIUIOTa CTOPaHHs TOIUIMBA: (
' =Q/m
2.14 | Tlpunuuns! paboTsl TeroBbIx aurareneid. KI1J TemnoBoro qeurarens
Ilpaxmuyeckue pabomoi
H3mepenune yaenpHOM TEIIOEMKOCTH METANIMYECKOro UWJIMHAPA; KOIUYeCTBa
TEIUIOTHI, MOJIY4YEeHHOTO BOJOH KOMHATHOW TeMIiepatypbl (PUKCHPOBAHHOW MAacChl, B
515 | XOTOPYIO ONyIeH HArpeThld IUIUHAP; KOJMYECTBA TEIUIOThI, OTAAHHOTO HAarPeThIM
' IUIMHAPOM, TIOCJTE€ ONYyCKaHUs €ro B BOJYy KOMHATHOW TEMIIEpaTyphl;
OTHOCHUTEJIGHOW BJIQXKHOCTH BO3/yXa; YJIENbHOW TEIUIOTHI IUIABIICHHUS JIBJIA.
HccnenoBanme n3aMeHeHHs TEMIIEPATYPbI BOABI TIPH Pa3IMYHBIX YCIOBUSX; SBICHUS
TEII000MEHa MPH CMEIIMBAHUH XOJIOAHOM U ropsiueit BOJbl; Mpoliecca UCHapeHus
Qusuueckue s6n1enHus 6 npupode: TOBEPXHOCTHOE HATSKEHUE M KaNWJUIIPHbIE
2.16 | saBneHMs B MNpHUpoOJE, KpHUCTAIbl B mIpupoje, usnydeHue CoiHIa, 3amMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuyeckue ycmpoticméa: KaUWUISApbl, NPUMEPbl HCIOJIb30BaHUS KPHUCTAJUIOB,
917 KHUJIKOCTHBIM TEepMOMETp, JaTYMK TeMIepaTypbl, TEpMOC, CHUCTEMa OTOIUIEHUS
' JIOMOB, THTPOMETpPHI, ICUXPOMETpP, MapoBass TypOMHA, ABUraTelb BHYTPEHHETO
CropaHus
3 DJIEKTPOMATHUTHBIE AABJIEHUA
3.1 | Dmnexktpusanus Tein. /[Ba BUga 3MEKTPUUECKUX 3apsI0B
3.2 | BzammopeiicTBue 3apsHKEHHBIX Tell. 3akoH KyrnoHa
3.3 | 3aKkoH COXpaHEHMs AIIEKTPUUYECKOTO 3apsaa
34 Onextpuueckoe mnone. HanpsokéHHocTh  anekTpudeckoro  mons.  [IpuHoun
' CYIIEPIIO3UIINH JIEKTPUUECKHUX T0JIeH (Ha KayeCTBEHHOM YPOBHE)
35 Hocutenn onexkrtpuueckux 3apsiioB. JleiicTBHe  3JEKTpHYECKOro MOJs  Ha
' aNeKTpuyeckue 3apsabl. [IpoBOTHUKY U TUAIEKTPUKU
[TocTrosiHHBIN 351eKTpUYeCKUil TOK. JleHcTBUs anekTpuueckoro toka. Cuia Toka.
3.6 | Hanpsokenue.
I=q/t,U=A/q
3.7 | DIeKTpHUYECcKOe CONPOTUBICHHE. Y IENBHOE SJIEKTPUIECKOE COITPOTUBIICHUE:




R =pl/S

3.8 | 3Bakon Oma s yuactka aiekrpuueckoit rernu: | = U/R
[TocnenoBarenbHOE COEAMHEHUE TIPOBOJHUKOB:
I, =1, U=U,+U,; R=R +R,
3.9 | IlapamnensHoe coequHEHNE IPOBOJHUKOB PABHOTO COIPOTHUBIICHHUS:
U=U;I=I+I;R=2.
- - 2
CMmernranHbIe COeTMHEHUSI TPOBOIHUKOB
3.10 | PabGora u MOmIHOCTH 3JeKTprueckoro Toka. A = Ult, P = Ul
3akoH J[>oyinsa — Jlenua:
3.11 o-1 2 Rt
312 OnpbIT Dpcrena. MarHuTHOE TOJE€ TPSMOTO TPOBOAHHKA C TOKOM. Jluann
' MarHUTHON MHIYKITUU
3.13 | MarHuTHOE 10JIe TIOCTOSTHHOTO MarauTa. B3anMoaeicTBre TOCTOSSHHBIX MarHUTOB
3.14 | leiicTBME MarHUTHOIO TOJISI HA IPOBOJAHUK C TOKOM
3.15 | Omnbiter ®apanes. SBneHue anekTpoMaranTHON HHAYKIWU. [Ipasuiio Jlena
Ilpaxmuyeckue pabomoi
N3mepenune AJIEKTPUUYECKOTO COIIPOTHUBIICHUS pes3ucropa; MOIITHOCTH
JJIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.
HccrnenoBanme 3aBHCHMOCTM  CHJIBI TOKA, BO3HHUKAIOIIETO B  TPOBOJHHKE
316 (pe3ucTopsbl, JIaMIoyka), OT HaINpsDKEHUs Ha KOHIAX IMPOBOJIHWKA; 3aBUCHMOCTHU
' COIIPOTHBIICHUSI OT JUIMHBI TPOBOJHMKA, TUIOMIAJN €T0 TOMEPEYHOTO CEYCHHUS H
YZI€IbHOTO COMPOTUBIICHHUS.
[TpoBepka mpaBuna A7 DJIEKTPUUYECKOTO HANPSHKEHUS TPU TMOCIEI0BATEIHHOM
COCMHEHUU NPOBOJHHUKOB; TpaBWIAa JUIS CHJIBl JJIEKTPHUUECKOTO0 TOKa IMpH
napauieIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue s6neHUss 8 Npupode: DNEKTPUYECKHE SBICHUS B aTtMmocdepe,
3.17 | »NeKTpUYECTBO >KHMBBIX OPraHW3MOB, MarHWTHOE TOJe 3eMJH, Apeii} IMOIOCOoB,
POJIb MAarHUTHOTO TIOJIST JUTS )KA3HU Ha 3eMJle, TIOJSIPHOE CHSHUE
Texnuueckue ycmpouicmea: DIEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, pPEOCTar,
CUETYMK  DIEKTPUYECKOH  DHEPTrUH,  DIEKTPOOCBETHTEIbHBIE  TPUOOPHI,
3.18 | marpeBaTeNbHBIC IIEKTPONPHOOPHI (IPUMEPHI), FICKTPHUECKUE TPEIOXPAHUTEIH,
AJIEKTPOMATHUT, JJEKTPOJBUTATENh MOCTOSHHOTO TOKAa, T€HEPAaTOp IMOCTOSHHOTO
TOKa
3.19 | DnextpomarHuTHbIE BOJHBI. [1IKana 371€KTPOMarHUTHBIX BOJIH
3.20 | JlyueBas momens cBeTa. [IpsiMmonnHEHOE pacTpOCTpaHEHHUE CBETa
3.21 | 3axon orpaxeHus cBeta. [lmockoe 3epkao
3.22 | TlpenomiieHue cBeTa. 3aKOH MPEIOMIICHHUS CBETA




3.23

Hucnepcus cBera

Jlunza. Xoxa nmydeit B nuH3ze. DOKycHOE paccTosiHuE JIMH3bI. OnTuyeckas cuiia

324 mun3el: D = 1/F
3.25 | T'mas kak onrtuueckas cuctema. OnTHdecKue mpuoopsI
Ipaxmuueckue pabomoi
H3mepenne onTH4ecKOW CHIIBI cOOHMparoleil JIMH3bI;, (POKYCHOrO paccTOsSHUs
coOuparolield JTUH3bI (110 CBOWCTBY PaBEHCTBA pa3MEpOB MpEAMETa U U300paKeHHUs,
3.0g | KOTAIA IIPE/IMET PACTIONONKEH B IBOHHOM (hOKycCe), ToKa3aTessl MPEeIOMIICHUS CTEKIIA.

' UccnenoBanue  cBoiicTBa  M300pake€HHUs, IOJYYEHHOTO C  IIOMOIIbIO
coOuparonield JHH3bl; W3MEHEHHs (POKYCHOTO PACCTOSHUS JBYX CJIOXKCHHBIX JIMH3,
3aBHCUMOCTH YTJIa TIPEIIOMIICHHS CBETOBOTO Jiyya OT YIJla MaJeHHs Ha TPaHHIEe
«BO3/yX — CTEKJIO»

3.7 Qusuueckue sgnenus 6 npupooe: 3atMmenus ConHima u JlyHbl, 1Bera Te,

' ONTHYECKHUE SBJICHHS B aTMOcdepe (1BeT Heba, pedpakiuus, paayra, MUPax)

3.28 | Texnuueckue ycmpoticmea: O9KH, IIEPUCKOT, (hOTOANTIAPAT, ONTUICCKHE CBETOBO/IBI

4 KBAHTOBBGIE ABJIEHUA

41 PannoaktuBHOCTh. Anb(a-, Oera-, ramma-u3nydyeHus. Peakuuu anbda-u Oeta-

' pacraga

4.2 | Omusrtel Pezepdopna mo paccesnuto anbda-gactui. [lmanerapaas Mojens aroMa

4.3 CocraB aTomHOro siapa. M3oromsl

4.4 | Ilepuon nomypacmnaja aTOMHBIX siiep

4.5 | SnepHble peakuuu. 3aKOHBI COXpaHEHUS 3apsA0BOI0O U MACCOBOTO YMCET

Qusuueckue  AGIeHUA 8 npupode:  €CTECTBEHHBIM  PaJUOaKTUBHBIA  (OH,

4.6 | KOoCMHUYECKHE JTy4YH, paJAHOAKTHBHOE M3IyYSHHE NMPUPOIHBIX MUHEPAIIOB, AEHCTBHE

pPaZMOAaKTHBHBIX M3IIyYE€HUI HA OPTaHU3M YeIOBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAUBHUIYaAIbHBIN TO3UMETP, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuKa




