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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHUM K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHOW MPOTrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (enepaabHOi pabodeil mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Duznkay.

ConmepxaHnue mporpaMmbl 1O (PU3MKE HaIMpaBlIeHO Ha (HopMHpOBaHHE
€CTECTBCHHO-HAYYHONH TPAMOTHOCTH OOYYalONIMXCS W OpPTaHM3AIMI0 H3YYCHUS
bu3MKKM Ha JAESATENbHOCTHOM OCHOBE. B mporpamme mo ¢usuke y4UTHIBAIOTCS
BO3MOXKHOCTH y4ueOHOTo mpenmera B peanusaruu TpedboBanuit ®I'OC OO0 k
TJIAHUPYEMBIM JTMYHOCTHBIM U METANpPEIMETHBIM Pe3yJIbTaTaM 00y4eHUs, a TAKKe
MEXIPEIMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX YYCOHBIX NMPEIMETOB Ha YPOBHE
OCHOBHOT'O O0IIIEro 00pa3oBaHMUsl.

[Iporpamma no ¢usmke ycTraHaBIMBaeT paclpeaesieHne yaeOHOro MaTepuana
1o rogam oOydeHwus (1Mo KjiaccaM), peajiaraeT MPUMEpPHYIO MOCIEI0BATEIbHOCTh
U3Y4YeHUS TEM, OCHOBAHHYIO Ha JIOTHKE PA3BUTUS MPEAMETHOTO COJCPXKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcs.

[IporpamMma mo ¢u3uke paszpaboTaHa C LETBI0 OKa3aHUA METOIUYECKOU
NOMOUIM YUYUTENIO B CO3/IaHNU paboueil IporpaMMBl 10 y4eOHOMY IIpEeIMETY.

®duzrka SBISETCS  CHCTEMOOOPA3YyIOIIMM NI €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, NOCKOJBKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB
U SIBIICHMM, M3y4YaeMbIX XUMHEH, OuoNOrHeH, acTpoHOMHUEH U (HU3NUECKOU
reorpaduell, BHOCHT BKJaJ B E€CTECTBEHHO-HAyYHYIO KapTUHY MHpa,
MpPEeNoCTaBisieT HamOoJiee SCHbIE O00paslbl TNPUMEHEHUS HAydYHOro MeETojAa
MO3HaHMsI, TO €CTh CII0CO0a MOIY4YEeHUs JOCTOBEPHBIX 3HAHUN O MUDE.

OnHa U3 TIaBHBIX 3a/lad (PU3HMYECKOrO0 00pa30BaHUsSI B CTPYKType OOIIEero
00pa3oBaHusi COCTOUT B (OPMUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTU U
MHTEepeca K HayKe Y 00y4Jaronnxcs.

N3yuenne ¢usuku Ha 0a30BOM YpPOBHE MpEANojiaracT OBJAJCHHE
CIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIUMHU €CTeCTBEHHO-HAYYHYIO
IPaMOTHOCTb:

HAyYHO OOBSCHSTDH SIBJICHUS;

OIICHHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;
UHTEPIPETUPOBATh JAHHBIE M WCIOJIb30BaTh HAyYHbBIE JIOKA3aTeNIbCTBA IS
MOJTy4EHUs BHIBOJIOB.

[enmu wusyueHuss (GU3MKM HA YpPOBHE OCHOBHOTO 00II€ro oOpa3oBaHUs
ompenenensl B Konuemnuu mnpenogaBanusi ydeOHOro mpenMera «@Dusuka» B
oOpasoBarenbHbIX opranuzanusx Poccuiickoit ®enepanuu, peagu3yroux
OCHOBHBIE 00111€00pa30BaTeNIbHbIEC TPOrPAMMBI, YTBEPKIEHHOHN pellieHuEeM



Komnernn Munucrepcersa npoceriennst Poccuiickoin @enepanuu (MpoTOKOJI OT 3
nekaodpst 2019 r. Ne I1IK-4BH).

Heau uzyyenus: pu3suKu:
npuoOpeTeHre UHTepeca U CTPEMIICHUS 00YYarOINXCs K HAyYHOMY U3YUYCHHIO
MPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;
pa3BUTHE TPEJCTABICHUH O HAYYHOM MeEToJe NOo3HaHus u (OPMUPOBAHUE
MCCJIEIOBATEILCKOTO OTHONICHHSI K OKPYKAIOIIUM SIBIICHHUSM;
dbopMHpOBaHHE HAYYHOIO MHUPOBO33PEHUSI KaK pe3ysibTara HU3YYEHUSI OCHOB
CTpOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;
dbopMHupoBaHUE TPEACTABICHUH O PpodM (PU3UKU JUIsl  Pa3BUTUS APYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE TPENICTABICHUNA O BO3MOXKHBIX cdepax Oymymied mpodeccuoHaTbHON
JeSITEIbHOCTH, CBSI3aHHOM C (DM3MKOM, MOATOTOBKA K JajbHeHIeMy 00y4yeHUIO B
3TOM HaNpaBJICHUU.

JlocTrkeHne STUX 1elel MPorpaMMbl Mo (PU3HKE Ha YPOBHE OCHOBHOTO
o01ero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a1aY:
npuoOpeTeHne 3HaHU 0 TUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHUUECKHUX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

NpUOOPETECHUE YMEHUM OMHUCHIBAaTh U OOBACHATH (PU3MUECKUE SIBJICHUS C
UCTIOJIb30BaHUEM TIOTYUCHHBIX 3HAHHA;

OCBOEHHUE METOJIOB PEIICHUS MPOCTEHIINX pacYETHBIX 3a/1a4 C UCII0JIb30BAHUEM
bu3HUEeCKUX MOJIENIEeH, TBOPUYECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 3a7a4;
pa3BUTHE YMEHHWH HAOMIOMAaTh TPUPOJIHBIC SBJICHUS W BBIOJTHATH OIIBITHI,
n1abopaTopHbIe pabOThl U AKCIIEPUMEHTAIbHBIE UCCIIEAOBAHUS C UCIIOJIb30BAaHUEM
MU3MEPUTEITHLHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MHPOPMAIEH PU3UUECKOTO COACPIKAHUS, BKIIIOYAS
UH(OPMAITUI0O O COBPEMEHHBIX JOCTIKCHHSIX (U3HKH, aHAU3 U KPUTHUYECKOE
OlIEHUBaHUE UH(OpMAIUK;

3HAKOMCTBO €O cdepaMu TpOoQPEeCcCUOHATBLHON JCSATEIbHOCTH, CBSI3aHHBIMU C
bu3NKO, U COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHHUSX
(bu3HUeCcKo HAyKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3zoBaHusi OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HEJIENI0), B 8
KJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B Hefienio).

[Ipennaraemerii B mporpaMMe mo (pu3uke rnepedeHb J1adopaTOpHBIX PadoT H
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, yUUTENb JeTaeT BEIOOP MPOBEACHHS
7ab0opaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHAYATbHBIX OCOOCHHOCTEH
00ydJaronmmxcsi, CIUCcKa SKCIEPUMEHTAIBHBIX 3aJaHUM, MPEelaraéMbIX B paMKax
OCHOBHOTO T'OCYJIapCTBEHHOTO 3K3aMeHa 1o (hHu3HKe.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pasznen 1. ®usuka U e€ poib B IO3HAHUM OKPYKAIOIIEr0 MUPA.

®duznka — Hayka o npupoje. SABneHus npupoasl. DU3NUYECKUE SBICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, DJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BennunHbl. 3Mepenue puznueckux BenuuuH. Ousnyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapoHasi cicTeMa €IMHHIL.

Kakx ¢usuka wu Jgpyrue ecTeCTBEHHbIE HAyKH H3Y4alOT MPUPOIY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAOIIOAEHUE, MOCTAHOBKA HAYy4YHOIO
BOIIPOCA, BBIIBIXKEHHE TMIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmomaemoro siBieHus. Onucanue GU3NIeCKUX SBJICHHUMA C TIOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

Mexannueckue, TEIIOBbIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
dusnueckue MpubOOpsl U TMpoleaypa NPSIMBIX HM3MEPEHUM aHaJIOrOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenue 1EeHbI NeEHUs Kbl U3MEPUTEIBHOTO MPUOOpa.

N3mepenune paccTosHui.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENa.

Onpenenenne pa3MepOB MajbIX TEJ.

N3Mepenue temmneparypbl Ipu MOMOIIHN KUAKOCTHOTO TEPMOMETPA U JaTUHKA
TEMIIEPaTypHI.

[IpoBeneHue uccaenoBaHus MO NPOBEPKE THIOTE3BI: TAIBHOCTD MOJIETA IAPUKA,
MYIIEHHOT'O TOPU30HTAIBLHO, TEM 00JIbIIIe, YeM OO0JIBIIE BHICOTA ITYCKA.

Paznen 2. IlepBoHayajibHbIe CBe€HUS 0 CTPOEHUH BelllecTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OIbITH,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BELIECTBA.

JBr>kenue yactull BemiecTBa. CBsA3b CKOPOCTHM JBHXKEHHUSI 4YacTHIl C
TemrnepaTrypoil. bpoyHoBckoe nBmwxeHue, auddysus. BzaumopeilcTBue 4YacTHIL
BEIIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPIBIX
(kpucTammiecknx) Tesl. B3anMoCBsA3b MEXIy CBOMCTBaMHM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHSIX M UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauuu.

HaGmronenre OpoyHOBCKOTO JABUKEHUSI.
HaGmonenune nuddysuu.



HaOntonenue sBneHuil, OOBACHAIONIMXCS NPUTSHDKEHHEM WIM OTTaJKUBAHHEM
YaCTHII BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

OreHka 1uaMeTpa aToMa METOJIOM PSJIOB (C UCTIONb30BaHUEM GoTorpaduii).
OnpIThI 10 HAOJIOIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
OnbIThI 0 OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYJIIPHOTO TPUTSDKCHHUSL.

Pa3nen 3. /IBuskeHHe U B3aUMOAeCTBHE TeJl.

Mexanudeckoe JBHKEHHE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKEHHE.
Cxopoctb. CpenHsisi CKOpOCTh IIPU HEPABHOMEPHOM JBIKEHUHU. Pacu€Tr myTtu u
BPEMEHU JIBUKCHHUSI.

SBneHue uHepuMH. 3aKOH HMHEpUMH. B3aumoneicTBUE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JABWXKEHUs Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B EIUHHUIIC
00BéMa BellecTBa.

Cuita Kak XapakTepUCTHKa B3auMoJeWcTBHs Tena. Cuia ynpyrocTd M 3aKOH
I'yka. M3mepenue cuibl ¢ TOMOIIBIO JUHAMOMETPA. fIBIEHHE TATOTEHUSA U CUja
TskecTH. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. Cnoxxenue
CUJI, HaIPAaBJIEHHBIX MO0 OJHOW NpsMou. PaBHoaencTByromas cui. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MoKosl. TpeHue B MpUpoe U TEXHUKE.

Hemoncmpayuu.

HabGnronenue MexaHM4eckoro ABMKEHUS Tea.

N3mepenne cKkopoCTH NPSIMOJIMHEWHOTO JIBUKEHUS.
Habmronenue siBieHs] HHEPIUU.

Hab6ntonenue n3aMeHeHus: CKOpoCTH P B3aUMOJEHCTBUU TEN.
CpaBHeHHE Macc N0 B3aUMOJICVCTBHUIO TE.

CioxxeHue Cuii, HapaBJICHHBIX MO OJTHOW MPSIMOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIapUKa B AKUIKOCTH, MOJEIH
3JIEKTPUUECKOTO aBTOMOOUJISI U TaK JIaJiee).

Omnpenenenue cpeHer CKOPOCTH CKOJIbKEHHs OpycKa WM IIapuKa [0 HAaKJIOHHOU
IJIOCKOCTH.

Ornpenenenne mIOTHOCTH TBEPAOTO TeNa.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsHKeHUS (JieopMaiun) npyKUHBI
OT NPHUJIOKEHHOMN CHUJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHS OT BECA Teja
Y XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

Hasnenue. CriocoObl yMEHbILICHUS U YBEIUYECHUS JaBieHus. /[aBnenue rasa.
3aBUCHUMOCTH JIaBJICHUS ra3a oT 00bEMa, Temnepatypsl. [lepegada napnenus



TBEPABIMHU TEJIAMHM, JKUIKOCTAMH M ra3zamu. 3akoH Ilackans. ITHeBmarnueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KUAKOCTH OT TNIyOMHBIL. ['MIapocTaThyecKuii
napajaokc. Coobuiaronirecs: cocysl. ['uapapnnyeckue MeXaHu3Mbl.

Atmocdepa 3emuin U atmocdepHoe napieHue. [IpuyMHBI CylIiecTBOBaHUS
BO3QylmHOW oOosouku 3emiu. OmnbiT Toppuuemnu. W3mepenue aTtmocdepHOTro
JaBJeHUs. 3aBUCUMOCTbh aTMOC(EpHOTo JaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[TpuGops! 17151 U3MEPEHUs aTMOC(PEPHOTO 1aBICHUSI.

JlencTBrE )KUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO. BhITAIKMBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jlemoncmpayuu.
3aBUCHUMOCTH JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBHIO U Ta30M.

Coob6mraromuecs: CoOCy/Ibl.

['mapaBnuyueckun mpecc.

[IposiBrieHne nercTBUS aTMOCHEPHOTO JaBJICHHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Teja U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus Teil: MJIABAaHUE WU NIOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJIa U JKUJKOCTH.

Jlabopamopuvie pabomul u onvimul.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT 00bEMA NMOTPYKEHHOMU B
KUJKOCTb YACTH TEJNA.

OmnpeneneHne BBITAIKUBAOIIEH CHIIbI, IEWCTBYIOLIEN HA TEI0, NOTPYKEHHOE B
KUJKOCTbD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEMCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT MacChl TeNA.

OnbITHI, JEMOHCTPUPYIOIINAE 3aBUCUMOCTh BBITAJIKMBAIOLIEH CHIIBI, IEHCTBYIOIIEH
Ha TEJIO B KHUIKOCTH, OT 00BEMa MOTPYXKEHHOW B KUIAKOCTh YacTH Teja U OT
IJIOTHOCTH JKUJIKOCTH.

KoncTtpynposanue apeomeTpa Wi KOHCTPYUPOBAHUE JIOAKH U ONIpeaeIeHue e€
rPy30I0ABEMHOCTH.

Pa3pnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MOIIHOCTb.

[IpocThle MeXaHW3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pbluara. lIpuMeHeHue TmpaBwia paBHOBECHS pbluara K OJIOKY.
«3onmotoe mpaBwio» MexaHuku. KIIJ mnpocteix Mexanu3zmoB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHUKE.



Mexanuueckas sHeprus. KuHeTuueckas W NOTEHLHMAIbHAs SHEPIHUS.
[IpeBpalieHre OTHOTO BUAA MEXAHUYECKOM SHEPIUU B APYroil. 3aKOH COXPaHEHHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
Onpenenenre pabOThI CUIIbI TPEHUS [P PABHOMEPHOM JBUKEHUU TeJA 10
TOPU30HTATBHON OBEPXHOCTH.
HccenenoBanne yciioBUil paBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.
N3yueHne 3aKk0Ha COXPAHEHHS] MEXaHUYECKOW SHEPTUU.
8 KIIACC

Pa3naen 6. TensioBble siBJI€HHUS.

OCHOBHBIC TIOJIOKEHUS MOJIEKYJIAPHO--KUHETUYECKON TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3mepbl aTOMOB UM MOJEKYJ. ONbIThI, MNOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopaenu TBEPAOro, >KUJIKOTO W Ta3000pa3HOTO COCTOSHUN BeIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObsICHEHUE CBOMCTB Ta30B, KHIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKECHUN MOJIEKYJSIPHO--KHUHETUYECKON TEOPHUH.
CMmaunBaHu€e U KallWUISIPHBIE sIBJICHUS. TemIoBOe pacliupeHne U CKaThe.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUYKECHUS
yactull. BuyTtpeHHsis sHeprus. CrocoObl HM3MEHEHHSI BHYTPEHHEW OJHEPTUH:
Temionepeaaya u COBEPIIICHUE paboOTHI. Bupl TeIIoNnepeaaym:
TEIUIONPOBOJHOCTh, KOHBEKLIMS, U3JTyUYCHHE.

KonmuecTBo TermmoTel. YelnbHas TCIIOEMKOCTH BellecTBa. TeINIOOOMEH U
TEIUIOBOS paBHOBECHE. YpaBHEHHE TeIIoBoro Oamanca. IlnaBinenuwe wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJIelIbHAsA TEIJIOTA IUIABJICHMUS.
[TapooOpazoBanue u koHjeHcauus. Mcnapenue. Kumenue. YaenbHas Teriora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypbl KHUIIEHHS OT aTMOC(EPHOTo
JIaBJICHUS.

BrnaxxHocTts BO31yXa.

DHeprus TOIJIMBA. Y IeJibHas TeTUIOTa CTOPaHMSL.

[IpuHumnel paboThl TerioBbix ABuratesneit KIIJ[ remoBoro aBuratens.
TerioBble ABUTATENN U 3aIUTA OKPYKAIOUIEH CPEIbI.

3aKOH COXpaHEHHUs U MIPEBpaIlCHUS YHEPTUHU B TEIJIOBBIX IIpoIeccax.

Hemoncmpayuu.

HaOmronenue OpoyHOBCKOTO ABUKEHUS.
Habmronenune nuddysumn.
HaOmnronenue siBieHU CMauMBaHUS U KaMWJUIAPHBIX SIBIICHUM.



Habnrogenue TemioBoro paciiupeHus Ted.

V3meHeHnne maBieHHWs Tra3a MpU HU3MEHEHWHW OO0BEMAa W HArpEeBaHWM WM
OXJIQXKJICHUH.

[IpaBuiia U3MepeHUs TEMITEPATYPBI.

Buae! Tremonepenaum.

OxuaxkieHue npu COBEpUICHUU padOTHl.

Harpesanue npu coBepiiieHUN paOOThl BHEITHUMHU CHJIAMHU.
CpaBHeHUE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
HabGnronenue xurnenus.

HabGmrogenue nocTossHCTBA TeMITepaTyphl MPU TMJIaBJICHUU.
Moaenu TeIIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimul.

OnbIThI 0 OOHAPYKEHHUIO IEUCTBHS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM MJIM caxapa.

OnbITHI 110 HAOJIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH U TBEPIBIX
TelL.

Omnpenenenue naBiaeHus BO3/1yxa B 0auIOHE HIIPHUIIA.

OMnBITHL, AEMOHCTPUPYIONINE 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro o0bEMa 1
HarpeBaHus WIN OXJIaXKICHUS.

IIpoBepka ruMOTE3bI IMHEHHON 3aBUCHMOCTH JIJTUHBI CTOJIOUKA KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue naMeHeHnsi BHyTpEHHEH SHEPTUHU Teja B pe3ybTaTe TeIuionepeaadn
¥ paOOThl BHEIIIHUX CHJI.

HccnenoBanue siBJIeHUS TETUIOOOMEHA MPU CMEIIMBAHUM XOJIOIHON U ropsiueit
BO/IBI.

Omnpenenenre KOJTUYECTBA TETUIOTHI, MTOJTYYEHHOTO BOJION IIPH TETNTIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIMIIMHAPOM.

Onpenenenne yaenbHON TENIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoecca UCIapeHusl.

Onpenenenrne OTHOCUTEILHON BIAXKHOCTH BO3/1yXa.

Ornpenenenre yAenbHON TEMIOTHI IIJIABJICHUS JIbJA.

Paznen 7. DiaekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Dnektpuzanus Tea. J[Ba poaa SIEKTpUYECKUX 3apsaoB. B3aumopeincTtBue
3apspDKEHHBIX  Ted. 3akoH KyinoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsSOKEHHBIX TEJT OT BEJIMYUHBI 3aPSIIOB U PACCTOSIHHSI MEXK]TY TEJIaMH).

DnekTpudeckoe nojie. HanpsmEHHOCTh 3neKTpruieckoro nojs. [Ipunuun
CYHEPHO3ULINH JICKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenun snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIN AJIEKTPUUECKUI 3apsil.
Crpoenne aroma. IIpOBOINHMKM W JOUAJEKTPUKHA. 3aKOH  COXPaHEHUs
AIIEKTPUYECKOTO 3apsa.

ONEeKTPpUYECKU TOK. YCIIOBHSA CYILIECTBOBAaHUS JIIEKTPUYECKOIO TOKA.
W CTOYHUKM TOCTOSHHOTO TOKa. JIEHCTBHUSI 3JIEKTPUUECKOTO TOKa (TEIUIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUHN TOK B JKHJIKOCTSX U ra3ax.

OnekTtpuueckass 1enb. Cuna Toka.  DIEKTPUUECKOE  HamNpsHKEHUE.
ConpoTuBiieHHE NPOBOJIHUKA. YJIETbHOE COMPOTUBJIEHUE BemlecTBa. 3akoH Oma
o ydactka nenu. llocnemoBaTenbHOE W NApajuIENIbHOE  COCIMHEHUE
MIPOBOJHUKOB.

PaGota u MoOmHOCTH 23yieKTpHUeckoro Toka. 3akoH Jxoyns—JIenma.
DneKTpUYecKre IeNu U MOTPeOUTeNu dIEKTPUIECKOr 2Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE ~ MarHuThl.  B3auMOAEWCTBUE  MOCTOAHHBIX  MAarHUTOB.
MaruauTtHoe 1osie. MarHuTHO€e moJie 3eMJIM M €ro 3HAaYCHHE ISl )KU3HU Ha 3eMIle.
OnbiT  Opcrena. MaruutHoe mMoJie  3JEKTpUYecKoro Toka. I[IpumeHeHwne
AJIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJIS1 HA IPOBOAHUK C TOKOM.
DJIEKTPOJBUTATENb TOCTOSAHHOTO ToKa. VCmonap30BaHWE SIJIEKTPOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SABneHue >neKTpoMarHuTHOW UHAYKIUU. [IpaBumno Jlenna.

DneKTporeHepaTop. Crioco0b1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPTHUH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUH.
Hemoncmpauuu.

DJeKTpu3alus Tej.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBHE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE NIEKTPOCKOIA.

DNeKTpocTaTU4eCcKast HHAYKIHUS.

3aKOH COXpAaHEHUS FIEKTPUUECKUX 3aPsI0B.

[IpOBOIHUKY U JUBJIEKTPUKHU.

MonenrpoBaHU€e CUIIOBBIX JIMHUAN 3JIEKTPUYECKOTO TOJIS.

M cTOUYHMKHN TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJIKOCTH.

["a30BbIi1 pa3psia.

W3mepeHne Cuitbl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTPUYECKOTrO HAIPSYKEHUST BOJIbTMETPOM.

PeocTaTt 1 Marazud COpOTUBIICHUH.

B3aumMopelicTBre TOCTOSSHHBIX MAarHUTOB.

MopenrupoBaHrue HEBO3MOKHOCTH Pa3IeJICHUS MOJIOCOB MarHUTA.



MoaenupoBaHue MArHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
OnbIT DpcTena.
MarHuTtHOE 110J1€ TOKa. DJIEKTPOMArHHmT.
JlelicTBrE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.
DNEeKTPOJIBUTaTENb MIOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.
OneiTel @apases.
3aBUCUMOCTh  HAIlPABJICHUS  MHIAYKIHUOHHOTO TOKAa OT  YCIOBHUH  €ro
BO3HUKHOBEHUS.
DNEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.
OnbIThl IO HAOTIOJICHUIO SJIEKTPU3ALIMH TNl UHAYKIIUEH U PU COTPUKOCHOBEHUH.
HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOTO MOJI HA MPOBOJHUKHU U AUAJICKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUIECKOMN TN MOCTOSHHOTO TOKA.
W3mepeHne U peryJimpoBaHUE CUJIbI TOKA.
N3mepeHne u peryJInpoBaHUE HAIIPSKEHHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI  TOKA, WAYIIETO YEPE3 PpPE3UCTOpP, OT
CONPOTUBJIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.
OnbITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUYECKOTO COIMPOTUBIICHUS
IIPOBOJAHUKA OT €ro JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHHUS U MaTeprala.
[IpoBepka npaBuia CIOKEHHS HAIPSIYKEHUM MPH MOCIEI0BATEIbHOM COCINHEHUN
JBYX PE3HCTOPOB.
[IpoBepka npaBuia JJid CHIbl TOKA MPU MAPAIIIETIBHOM COSAMHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOp.
Onpenenenne MOITHOCTH AJIEKTPUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.
HccnenoBanrie 3aBUCUMOCTH  CHJIBI  TOKAa, HIYHIErO0 4YEpe3 JaMIlo4Ky, OT
HaNpsHKECHUS HA HEW.
Omnpenenenue KII/I narpeBarens.
HccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB MPU UX OOBEIUHEHUU U
pazJereHu .
HccnenoBanne neMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJAECHCTBHS KaTYIIKH C
TOKOM M MarHuTa OT CHJIBI TOKA U HAIPABJICHUS TOKA B KaTyLIKE.
N3yueHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u nuzydeHue paboThl AIEKTPOIBUTATEIS.
N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.
OnbITHI IO UCCIIEOBAHUIO SBJICHUS SJICKTPOMArHUTHON MHAYKIIMU: UCCIIEI0BAHNE
W3MEHEHUM 3HAYEHUs U HaIPaBJIEHUS UHIYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanudeckoe pABwxkeHue. MarepuanbHass Touka. CucremMa oOTcYéTa.
OTHOCUTENBHOCTh MEXAHUYECKOIO JBHKEHUS. PaBHOMEpHOE MPSIMOJIMHEITHOE
nerkeHue. HepapHomepHoe npsiMoiuHelHoe JiBukeHue. CpeaHsis 1 MrHOBEHHAs
CKOPOCTB T€JIa MPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOyckopeHHOe mpsiMoiuHelHOe ABMKeHue. (CB0OOJIHOE
najgenue. OnbIThl [ anues.

PaBHOMepHOE ABHKEHUE IO OKpY)HOCTH. [lepnon u yactora oOparieHus.
JInnerHasa 1 yrioBasi CKOPOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHUE.

ITepseiit 3akoH HeroroHa. Bropoii 3akoH Herotona. Tperuii 3akoH HproToHa.
[IpuHIMIT CyIEPIIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CUJia TPEHUS CKOJIbKEHUS, CUJIa
TPEHUS TTIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
najgenus. J[Bmxenue miaHeT BOkpyr Counima. IlepBas kocMmuueckas CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHoBecue maTepuanbHOM TOYKU. AOCOIMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIJIEHHON OChIO BpalleHusi. MoMmeHT cuiibl. LIeHTp TsikecTw.

Nmmynbe Tena. MI3MeHeHne mMitynbca. IMIynabC cuiibl. 3aKOH COXpPaHEHUs
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuueckass pabota W MOIIHOCTh. PaboTa cun TsKeCTH, YHNPYrocCTH,
TpeHus. CBsa3b 2HEpruu U padboThl. [loTeHIIMAIBEHAS SHEPTHUs Tea, MOJHATOrO HaJl
ITOBEPXHOCTHIO 3eMiM. [loTeHIInanbHas S3HEPTUS C)KATOU NIPYKUHBL. KuHetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPTUH.

Hemoncmpauuu.

HaGnronenne MexaHn4ecKoro JIBKEHUSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETa.
CpaBHeHUE MyTeW U TPACKTOPUI IBUKEHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIIBHO
Pa3HBIX TEJI OTCUYETA.

N3Mepenne CKOPOCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKECHUS.

HccnenoBanne Npu3HaKOB PABHOYCKOPEHHOT'O JBUXKEHUS.

HabGnrogenue nBM>KEHUS Tella MO0 OKPYKHOCTH.

HaOmronenne MeXaHWYECKUX SIBICHUM, NPOUCXOAIIMX B CHCTEME OTCuéra
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABH)KEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUS TeJla OT MACChI TeJla U ICUCTBYIOIIEH Ha HETO CUJIBI.
HabGnronenue paBeHCcTBa CUIT IPU B3aUMOJIEUCTBUM TEJL.

N3MeHeHune Beca Tena mpu YCKOPEHHOM JIBUKECHUH.



[Iepenaua uMiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHust SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHre UMITYJIbCa PU HEYNIPYTOM B3aHMMOJICHCTBUH.

CoxpaHeHue UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOCHCTBUU.

Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHrne MEXaHUYECKOM PHEPTUHU ITPU CBOOOIHOM IaJICHUU.

CoxpaHeHHEe MEXaHMYECKOM DJHEPrUM IpU JABWKECHHM Tela TOJA JEHCTBUEM
MPY>KUHBI.

Jlabopamopusie padomul u onvimel.

KoHcTpynpoBaHue TpakTa AJis pa3roHa v JajJbHEHIIEro paBHOMEPHOIO IBUKEHUS
IapuKa WA TEJIEKKHU.

Omnpenenenre cpeaHeil CKOPOCTU CKOJBbKEHUsI OpycKa MK ABMKEHUSA [IapUKa IO
HAKJIOHHOU IUTIOCKOCTH.

Ornpenenenue yCKOpeHus Tella Py PaBHOYCKOPEHHOM JIBU)KEHUU 110 HAKJIIOHHOM
MIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM JIBUKEHUN
0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIM TMPU PABHOYCKOPEHHOM JBIKEHHUU O€3 HadyalbHOM
CKOPOCTH IIyTH OTHOCSTCA KAaK psi HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKN BPEMEHU OJIMHAKOBBI.

HccnenoBanye 3aBUCUMOCTU CUIIbI TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIBHOIO
JABJICHUS.

Omnpenenenue kodpduieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThI CUIIbI TPEHUS NIPU PABHOMEPHOM JBUKEHUU TeJa 10
TOPU30HTAJIBHON MOBEPXHOCTH.

Omnpenenenre pabOTHI CHIIbI YIPYTOCTH MPHU NOBEME IPy3a C UCHIOIB30BaHUEM
HEMOJABUKHOTO U MOABUKHOTO OJIOKOB.

N3y4yeHue 3aK0HAa COXPaHEHUS SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebartenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUMN: TIEPUO/I,
4acToTa, aMIUINTyJa. MareMaTudecKui U NpYyKMHHBbIM MasTHUKU. [IpeBpaiuenue
SHEPrUu MpH KOJIeOaTEILHOM JIBHXKCHHH.

3aryxatomue  KojeOaHus.  BeiHykneHHble — kosieOaHusa.  Pe3onaHc.
Mexanuueckue BoiHBI. (CBOHCTBA MEXaHWYECKMX BOJIH. [IpomosbHble U
NONEPEYHbIE BOJIHBI. J[TMHA BOJHBI M CKOPOCTh €€ pPacHpOCTPAHEHMS.
MexaHu4ecKkue BOJIHBI B TBEPAOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKoCcTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHPpa3Byk u
yIIBTPa3BYK.



Hemoncmpauyuu.

HabGmronenue konedaHuid Te Mo AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HaGmonenune xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabGnrofgenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

PacnipocTpanenuie npoaoabHBIX U ONEPEYHBIX BOIH (Ha MOJCIIN).

Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUI PE30HAHC.

Jlabopamopnsie padomul u onvimel.

Omnpenenenne 4acTOThl U Meproia KoiaeOaHu MaTeMaTUYeCKOTr0 MasiTHHUKA.
Omnpenenenne 4acToThl U Mepro/ia KoineOaHuil MPY>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH TIEpUOAA KOJeOaHN OBEIICHHOTO K HUTHU IPy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTY NIEPUOJIA KOJIEOAHUM MPY>KMHHOTO MAasiTHUKA OT
Macchl Ipy3a.

[IpoBepka HEe3aBUCUMOCTH NepHoJIa KoJieOaHH rpy3a, OABEUICHHOTO K HUTH, OT
Macchl rpysa.

OnbITl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTh NEpPHOJa KOJEOAHW MPYKUHHOTO
MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Paznen 10. Di1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

DJIEKTPOMarHuTHOE  ToJi€.  DJEKTpOMarHuTHble  BOdHBL.  CBoOlCTBa
ANEKTPOMArHUTHBIX BOJIH. [llkana 53eKTpOMarHUTHBIX BOJH. Fcrnosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJeKTpoMarHuTHas rnpupoaa ceera. CkopocTs cBeTa. BomHOBEBIE CBOKCTBA
CBETA.

Jemoncmpayuu.

CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
BonHoBEIE cBOICTBa CBETA.

Jlabopamopuvie pabomul u onvimol.

N3yuenune cBOMCTB 3IEKTPOMATHUTHBIX BOJH C OMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeroBbI€ ABJICHHUS.

JlyueBas  mogmens  cBera.  Mcrounmkm — cBera.  lIpsaMonunenHoe
pacnpoctpaneHnue ceta. 3armeHus: Connua u JIynsl. OTpaxenue cBera. [1mockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnienne cBeta. 3akoH MperomiieHHs cBera. [logHoe BHyTpeHHee
oTpaxeHue cBeTa. VCrnonap30BaHHE TOJHOIO BHYTPEHHETO OTPaXEHHS B
ONTUYECKUX CBETOBOAAX.



Jlmaza. Xom onyuedr B Jsmn3e. OmnTtwdeckas cuctema QoToanmapara,
MHKpOCKONa M Tejeckona. ['ma3 kak onruueckas cucrema. bBIM30pyKOCTh H
JaJbHO30PKOCTb.

Paznoxxenne Oemoro cBera B cmekTtp. Omnbitel Hbiorona. Crnoxxenue
CIIEKTPAJIbHBIX LIBETOB. JHcriepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xon nyuel B coOuparolei JInH3e.

XO0J ny4yer B pacCenBarOIIEeH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIIBIO JIUH3.

[Tpunun aeiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIIA.
Mopens rinasa.

Paznosxenue 6enoro cBeta B CEKT).

[ToyyeHune 6emoro cBeTa MpH CII0KEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnsie padomul u onvimel.

HccenenoBanne 3aBUCUMOCTH yIJIa OTPAXKEHUsL CBETOBOTO JIyda OT yTJIa MaJICHHUS.
N3yuenune xapakTepuCTUK N300paKeHUs MIPEAMETa B TUIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH yIJla IMIPEIIOMIICHUST CBETOBOIO JIy4da OT yIJia NaJeHUS
Ha FPAHULIE «BO3LYX—CTEKIIO».

[Tomy4yenune n300pakeHN ¢ TOMOIIBI0 COOUPAFOIICH JINH3HI.

Omnpenenenue (OKYCHOTO PACCTOSHUS U ONTUYECKOMN CUIIBI COOMPAIOIIEH JIMH3BI.
OnBITH TIO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnpITHI IO BOCTIPUATHUIO IIBETA MPEIMETOB IIPU X HAOIIOACHUH Y€pe3 IBETOBBIE
(bUIBTPHI.

Pa3nen 12. KBanToBble IBJI€eHUS.

OmneiTel Pezepdopa v nanerapHast mojenb aroma. Mojens aroma bopa.
Hcnyckanue u norionieHue ceeta aroMoM. KBaHTel. JInHeyaThie CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-u3nydeHus. CTpoeHue aTOMHOTO
aapa. HykionHas wmogzenb aromHoro sapa.  M3oromsl.  PaguoaktuBHBIE
npespauieHus. [lepuon nmonypacnaaga aTOMHBIX SIAED.

SAnepHbie peakuuu. 3aKOHBI COXPAHEHHS 3apsAI0BOTO U MAaCCOBOTO YHCEN.
DOHeprus cBsI3M aTOMHBIX sep. CBA3b Macchl U dHepruu. Peakuun cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CoiHua U 3BE3I.

SnepHas sHepretuka. JleMCTBUS pPagMOAKTUBHBIX M3JIYYECHHUM Ha JKUBBIC
OPTaHU3MBI.



Hemoncmpauyuu.
CnexTpbl U3Ty4YEeHUS U MTOTJIOLIEHHS.
CrHeKTpbl pa3IMYHbIX Fa30B.
CnexTtp Bogopoa.
Ha0nronenue tpekoB B kamepe Buiibcona.
Pabora cuérurnka HOHU3UPYIOIIUX U3TYyUYESHUM.
Peructpanus usiydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie padomul u onvimel.

HabnrofgeHue CruionHbIX U JIMHEWYAThIX CHIEKTPOB U3ITyUEHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPTUU YACTULIBI IO TOPMO3HOMY IyTH (110
dboTorpadusim).

W3mepenne paaioakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpHUTENHEHO--00001AIOLINI MOYJIb ITPEIHA3HAYEH JJIsl CUCTEMATH3aLUH
U 0o00OuIeHHs  MPEAMETHOTO  COJEp)KaHUs U OMNbITa  JIEATEIbHOCTH,
nprOOPETEHHOTO TIPU U3YUYEHUU BCETO Kypca (PU3UKHU, a TAKXKe JJIsl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »OJK3aMeHy M0 ¢u3uke A 00ydaroImuxcs,
BBIOPABIIKX ATOT y4EOHBIHN MpeaMET.

[Ipy n3ydyeHUM JAHHOTO MOAYJSL PEAM3YIOTCSd U CUCTEMATU3UPYIOTCS BUABI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBACTCS JOCTHIKEHHUE MPEIMETHBIX U
METaNpeMETHBIX  MUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, QopMupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HMCCIIEJOBAaHUS
SBJICHUW TPUPOABI U TEXHUKH, OBJIAJCHUE YMEHHUSMHU OOBACHATH (PU3NUYECKHUE
ABJICHUS, TPUMEHSS TOJYYEHHbIE 3HAaHMS, pElIaTh 3aJayd, B TOM YHUCIE
KAUYE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMONATBHO NESITENBHOCTHBIN XapaKTep JAHHOIO pa3jiefia pealn3yeTcs
3a cu€T TOro, 4ro oOOydYarolmuMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX WM
IpeIaraeTcs:

HAa OCHOBE IIOJYYEHHBIX 3HAHUW pacrno3HaBaTh W HAy4YHO OOBICHATH
dbu3nuecKkue BICHUS B OKPYKaIOIIEeH MPUPO/Ie U TOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBaHUS (PU3NUECKHX SIBJICHUN, B TOM
YyucIie IS IPOBEPKU TMIIOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHSATH, HAy4YHBIE OCHOBBI HaWOOJiee BaXXHBIX JOCTHMKEHHH COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMEP, MPAKTHUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPruy Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX MU3BECTHBIX BUIOB
DHEPIUU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydenne (HpuU3MKu HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUS HAIPABIICHO
Ha JIOCTM)KCHHE JTMYHOCTHBIX, METAPEAMETHBIX ¥ TPEIMETHBIX 00pa30BaTEIIbHBIX
pe3yJIbTaTOB.

B pesynbrare u3ydenus GU3MKku Ha ypOBHE OCHOBHOTO 001IIeT0 00pa30BaHUS
y oOyuaronierocst 6yayT copMUpOBaHbI CICAYIOIIUE JTUYHOCTHBIE PE3YyJIbTAThl B
YaCTH:
1) mnaTpHOTHYECKOr0 BOCIIMTAHUA:
— TIPOSIBIICHHE UHTEPECa K NCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUHCKOMN
buznyecKoil HayKu;
— IIEHHOCTHOE OTHOIIEHHE K TOCTIKEHUSIM POCCUNCKUX YUEHBIX--(DH3UKOB;
2) rpa:kIaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCTIUTAHUS:
— TOTOBHOCTh K aKTHBHOMY Y4YacCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYMMBIX H
ATUYECKUX MPOOJIEM, CBS3aHHBIX C TPAKTUYCCKAM NPUMEHEHHEM JTOCTHKCHHM
bu3ukwy;
— OCO3HAaHUE BAXKHOCTH MOPATBHO--3TUYECKUX TPUHIIUIIOB B JCATEIBHOCTH
YYEHOT0;
3) 3cTeTH4YeCKOr0 BOCIIUTAHUS:
— BOCTIPUATHE ICTETUICCKUX KA4eCTB (PU3UIECKON HAYKH: €€ TapMOHUYIHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) IEHHOCTH HAYYHOT0 MO3HAHMS
— OCO3HaHME MEHHOCTH (PU3NIECKON HAYKH KaK MOIITHOTO MHCTPYMEHTA MTO3HAHUS
MUPa, OCHOBBI Pa3BUTHS TEXHOJIOTHIA, BAYKHEHIIIEH COCTABISIONIEH KYIbTYPHI;
— pa3BUTHE HAy4YHOH JIO0O3HATENPHOCTH, HHTEpPEca K HCCIEI0BATEIbCKOM
TeSTEIILHOCTH;
5) popMupoBaHus KyJbTYPHI 310POBbSI H IMOIMOHATBLHOTO 0J1ATOMOTyYHSI:
— OCO3HaHWe IEHHOCTHM Oe3omacHoro oOpasa KU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BAXKHOCTH TIPaBWJI OE30MacHOTO TIOBEJACHHS Ha
TpaHCIIOpTE, Ha JOpOTax, C JJIEKTPUYECKUM U TEIUIOBEIM 00OpyJIOBaHHWEM B
JIOMAIITHAX yCIIOBUSX;
— c(popMHUPOBAHHOCTH HaBBIKA PEIICKCHH, IPU3HAHNE CBOETO MTpaBa Ha OIMUOKY U
TaKOTO )K€ MpaBa y APYroro 4eI0BeKa;
6) TpPy10BOIr0 BOCIMTAHMS:
— AaKTUBHOE Yy4YacTHe B PENICHWU TMPAKTHYECKUX 3amad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alliM, ropojia, Kpas) TEXHOJIOTUYECKON M COLMAIbHOU
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YHCIie U (U3HICCKUX 3HAHHM;
— WHTEPEC K MPAKTUIECKOMY M3yUCHHIO TIPO(ECCHid, CBSI3aHHBIX C (PH3UKOK;



7) 3K0JI0TrH4YeCKOro BOCIIMTAHUSA:

— OpHUEHTAIMS Ha MPUMEHEHHE (PU3NUECKUX 3HAHUM IS PEIICHHs 3a7a4 B 001aCTH
OKpPYXarUEel Cpelpl, IUIAHUPOBAHUS ITOCTYNIKOB M OLEHKHM HMX BO3MOYKHBIX
MOCIICICTBUI [ OKPY’KAIOIIEH Cpebl;

— OCO3HaHWE TI100aJTHFHOTO XapaKTepa AKOJIOTHIECKUX MPOOIIeM 1 TyTeH nxX
pelieHus;

8) amanranuM K U3MEHAIOIIUMCH YCJIOBUAM COLUMAIBLHOM U IPUPOIHOH
cpeabl:

— MOTPEOHOCTH BO B3aUMOJICHCTBUH IIPH BHITIOJIHEHUH UCCIICIOBAHUM U IIPOSKTOB
(bU3UYeCcKOi HAMPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSM JAPYTHX;

— TIOBBIICHWE YPOBHS CBOEH KOMIIETEHTHOCTHM 4Y€pe3  MPAKTUUYECKYIO
JIEATEIILHOCTD,

— MOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM YHCIIe POPMYITUPOBATH
UJIeu, TIOHSATHUSI, TUTIOTE3bI O (PU3NUECKUX O0OBEKTaX U SBICHUSX;

— 0CO3HaHHE JMe(HUIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 00J1acTH
buzukwy;

— IJTAHUPOBAHHUE CBOETO PAa3BUTHS B IPUOOPETECHUU HOBBIX (PM3UYECKUX 3HAHUM;

— CTPEMJICHHE aHAJU3UPOBATh U BBISBIISITH B3AUMOCBSI3U MPUPO/IBI, 00IIIECTBA 1
SKOHOMUKH, B TOM YHCJIC C UCTIOJIb30BAaHUEM (DU3UIECCKUX 3SHAHHM;

— OIIEHKa CBOUX JICUCTBHUM C YYETOM BIMAHUS HA OKPYKAIOIIYI Cpeny,
BO3MOKHBIX I'JI00AJILHBIX ITOCJIEACTBHI.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynmbTaTe OCBOEHHUS TporpaMMbl MO (HU3UKE HAa YPOBHE OCHOBHOTO
ob1rero oopazoBaHusl y odyuarorierocs 0yayT chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEIILHBIC YHUBEPCALHBIE YUeOHBIC ICHCTBHS,
KOMMYHUKATHBHBIC  YHUBEpPCAJIbHBIC  ydeOHBIC  JEHCTBUS, PETYJISTHBHBIC
YHHUBEpCaIbHbIC yUeOHbBIC TCHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble Jjornueckue JeiicTBUA:
BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBIICHUM);
yCTaHABJIMBATh CYIIECTBEHHBIM TIpPHU3HAK KJIacCU(PUKAIIMK, OCHOBAHUS IS
000011IeHNs ¥ CPaBHEHMUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TIPOTUBOPEYMsI B paccMaTpuBaeMbIX (hakTax,
JAHHBIX U HAOJIOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHUSM;



BBISIBJISITH IPUYMHHO--CJIEICTBEHHBIE CBSI3U MPU U3YUYCHUU (PU3HUECKUX SIBJICHUN U
MPOLIECCOB, JENATh BHIBOJbI C UCIIOIB30BAHUEM JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUE€HU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SX (PU3NUECKUX BEJINYUH;
CaMOCTOSITENIbHO BBIOMpaTh crnoco0 pemeHus ydeOHoU (u3mueckoi 3amauu
(cpaBHEHHE HECKOJBKUX BapUAHTOB PELICHMs], BHIOOP HanboJee MOIXOASIIEro ¢
y4€TOM CaMOCTOSATEIbHO BbIICICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibCKue eiCTBUS:
UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATENbCKIII HHCTPYMEHT MO3HAHMS;
IPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBJIEHHOMY IUIaHY OMbBIT, HECJOXKHBIN
(U3UYCSCKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISA0BAHNE (PU3HUECCKOTO SIBICHUS,
OLIEHMBATh HA MPUMEHUMOCTb U JJOCTOBEPHOCTh HH(OPMAIINIO, TOIYYCHHYIO B
XO/JI€ UCCIIEAOBAHUS HUIIH DKCIIEPUMEHTA;
CaMOCTOSITeNIbHO (popMynupoBaTh O0O0O0OIIEHUS W BBIBOJABI 10 pe3yjbTaTaMm
POBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,
IPOrHO3UPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (U3UYECKUX IPOIIECCOB, a
TaKk)K€ BBIIIBUraTh MPEAMNOJIOXKEHUSI 00 HMX pa3BUTUU B HOBBIX YCIOBUAX WU
KOHTEKCTaXx.

Pabora c nndopmanueii:
NPUMEHSTh Pa3TUYHBIE METOJbI, MHCTPYMEHTHI U 3alpOChl MPHU TIOUCKE B O0TOOpE
uHpOpMaMU WM JaHHBIX € YYETOM MPEUIOKEHHON yuyeOHOU ¢u3nuecKkoi
3a]1a4H;
aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh U  HMHTEPHPETUPOBATH  MH(GOPMALHUIO
pa3IMYHBIX BUIOB U (HOPM IPE/ICTABICHHUS,
CaMOCTOATENILHO BBIOMpPAaTh ONTUMAIBHYIO (JOpMY MpecTaBiIeHUss HHGOPMAIUHU U
WLTIOCTPUPOBATH pellaeMble 3aJ]a4l HECIOKHBIMU CXeMaMH, TharpaMMaMiy, HHOM
rpaduKoil ¥ ©X KOMOWHAIIUSIMH.

KoMMyHuKaTHBHBIE YHHUBeEpPcalbHbIe yYeOHbIe 1eiiCTBHA:
B XOJIe¢ OOCYXXJIeHHs] y4eOHOTO0 Marepuaia, pe3ysibTaToB JabopaTOpHBIX paboT u
IPOEKTOB 3aJ]aBaTh BOMPOCHI IO CYIIECTBY OOCYX JAaeMOM TeMbl U BBICKA3bIBaTh
UJeH, HalCJICHHbIE Ha pEIIeHHE 3aJaud U MOoJJepKaHue OJarokeaaTeIbHOCTH
OOIICHUS,
COTIOCTABJIATh CBOM CYXACHHS C CYXICHUSIMH IPYTHX YYaCTHHUKOB JMajora,
OOHaApYXUBaTh PA3TUIHNE U CXOACTBO TO3UIIHIA;
BBIP2XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MICHbMEHHBIX TEKCTaX;
nyOJIWYHO TPEACTABIATh PE3yNbTaThl BBIMIOJHEHHOTO (DPU3MYECKOTO  OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);
MOHMMAaTh ¥ WCIONb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHOU
pabOoThI MPU PEIIEHUH KOHKPETHOU (PU3NYECKON MPOOIEeMBI;



MPUHUMATh TIeJIM COBMECTHOW IESATEIHHOCTH, OPTaHWU30BHIBATH JNEUCTBUS MO €€
JTOCTIDKCHHIO: PaclpeleliaiTh poJId, OOCYKIaTh TMPOIECChI M Pe3yJIbTaThl
COBMECTHOM paboThI, 0000111aTh MHEHUSI HECKOJILKUX JIFOCH;

BBITIOJIHATH CBOO YaCTh Pa0OTHI, IOCTUTAsI KAYECTBEHHOTO PE3yJIbTara Mo CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMU KOMAaH]IbI;
OIICHMBATh KAadeCTBO CBOETO BKJIaga B OOMUNA MPOAYKT TO KPHUTEPHUSIM,
CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:
BBISIBJISITH MMPOOJIEMBI B )KM3HEHHBIX U YU€OHBIX CUTYAIUsIX, TPEOYIOMUX IS
pereHus: GU3NIEeCKUX 3HAHUH;
OpPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0AAX MPUHATHUS PEIICHUH (MHINBUAYAIbHOE,
NPUHSATHE PEIICHHs B TPYIIIe, IPUHATHE PEUICHUN TPYIINON);
CaMOCTOSITENIbHO COCTaBJISITh AITOPUTM pelIeHusl (pU3MUecKol 3aJauu Wiv IIaHa
UCCIIEIOBAaHMS C yYETOM UMEIOUINXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEHA,
apryMEHTHPOBATh MpeAsiaraeéMble BapuaHThl PELIICHUH;
Jies1aTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEIEKT:
JaBaTh a/ICKBaTHYIO OIICHKY CUTYalluU U IpeJiaraTh MiaH €€ U3MEHEeHHUS,
OOBSACHATH MPUYUHBI JOCTHKEHUS (HETOCTIXKEHUS) PE3YIbTATOB JACSITEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;
BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHCIE B XOJ BBITOJHEHUS
(U3NYIECKOTO MCCIEAOBAHUS WIH MTPOEKTA) HA OCHOBE HOBBIX 00OCTOSITENBCTB,
MU3MEHUBIIUXCS CUTYallUi, yCTAHOBJICHHBIX OIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIN U YCIOBUIM;
CTaBUTH ce0s1 HA MECTO JIPYTOr0 YeJI0BeKa B X0JI€ CTIopa WU AUCKYCCUU Ha
HAy4YHYIO TeMY, IOHUMaTh MOTUBBI, HAMEPEHHS U JIOTHKY IPYTOro;
npU3HaBaTh CBOE MPABO HA OLIMOKY MPH pelIeHud (PU3HUECKUX 3a7a4 WIH B
YTBEPKACHUSIX HAa HAYYHBIE TEMbI U TAKOE K€ MPaBo JIPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOy4eHust B 7 kjaacce mpeIMeTHbIE pe3yIbTaThl Ha 06230BOM ypOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:
UCMOJIb30BaTh MOHATUS: (U3NYECKHEe W XMMHUYECKHE SBICHHs, HaOIIOJCHUE,
IKCIEPUMEHT, MOJeJb, THUIOTE3a, EIUHMIBI (U3NYECKUX BEIUYMH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BelecTBa (TBEPIOE, KUAKOE, razoo0pasHoe),
MEXaHUYECKOE JIBKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHENHOE),



TpPaeKTOpHs, paBHOACWUCTBYIOIIas cuia, aeopmanus (ympyras, IMjiacTUyeckas),
HEBECOMOCTB, COOOLIAIOIINECS COCYBL;

paznuuath sBAeHUS (Iuddy3us, TemIoBoe ABMKEHHWE YaCTHIl BEIECTBa,
PaBHOMEPHOE JABMKEHUE, HEPABHOMEPHOE JBUKEHUE, NHEPLHS, B3aUMOJICHCTBHE
T€J, PAaBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO BpalleHus, Iepenada
JaBJI€HUs TBEPABIMU TEJIaMH, XUAKOCTAMHU M Tra3aMmH, aTMOc(hepHOe HaBJICHUE,
IUIaBaHUE TeJ, MPEBpPALEHUsT MEXAaHWYECKOM »HHEPruy) N0 ONHUCAHHUIO UX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JAHHOE
duznyeckoe sBICHUE;

pacro3HaBaTh IPOSIBICHUE H3YUEHHBIX (U3NYECKUX SBJICHUN B OKPYKAIOLIEM
MHUpPE, B TOM 4YHUCIIE (PU3UYECKHE SIBICHHUS B IPUPOJE: NMPUMEPHI IBUKEHUS C
Pa3IMYHBIMUA CKOPOCTSAMU B KHUBOW U HEXKUBOU NIPUPOJE, AEUCTBUE CUIIbI TPEHUS B
OpUpOJIe U TEXHHUKE, BIMSHUE aTMOC(EpPHOro MIaBJICHUS Ha YKUBOM OpraHusw,
IJIaBaHUE PbIO, phlUuard B TeJie YeJIOBEKa, MPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO
3aa4yy B y4eOHYIO, BBIJEISThH CYIIECTBEHHbIE CBOMCTBA (IMPU3HAKU) (DU3UUECKUX
SIBIICHU;

ONKCHIBATh H3YYECHHBIE CBOMCTBAa Tel U (PU3UUECKUE SBJICHHS, HCIOIb3Ys
¢uznyeckue BeIMUYMHBI (Macca, OO0BEM, IJIOTHOCTb BEIECTBA, BpPEMsl, MYTb,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YHPYrOCTH, CHJIa TSXKECTH, BEC Tena, cuia
TpeHus, JaBieHue (TBEPAOro Tena, >KUJIKOCTH, Trasza), BBITAJKHUBAIOLIAS CHJIA,
MeXaHH4YeCKass padoTa, MOIIHOCTb, IICYO CHJIbI, MOMEHT CHJIbI, KO3(PhHUIIMEHT
IIOJIE3HOTO JIEUCTBUS MEXAHU3MOB, KHHETUUECKAsl U MOTEHIMAIbHAS SHEPTUSA), IPH
ONMCAaHUU MPABWIBHO TPAKTOBATh (PM3UUYECKUN CMBICT HCHOJIb3YEMbIX BEJIWYUH,
uX OOO3HAUYEHHS W E€IMHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTMMHU BEIMYMHAMH, CTPOUTH
rpaKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UYECKHE SBJICHUS M IMPOLECCHI, MCIOIb3Ys
npaBuWiia CIOXKEHUs cuil (BIOJb OJHOW MpsiMoid), 3akoH ['yka, 3akoH Ilackains,
3aKOH Apxumeza, NMPaBUJIO paBHOBecHs pbiuara (OJ0Ka), «30J0TO€ MPABUIION
MEXaHUKH, 3aKOH COXpPaHEHUS MEXaHWYECKOW DSHEpruu, IpU OSTOM JaBaTh
CIIOBECHYIO (DOPMYJIMpPOBKY 3aKOHAa U 3allMChIBaTh €ro MaTeMaTU4YecKoe
BBIPAKEHHE;

OOBACHATH (PU3UUYECKUE SBIICHMS, MPOLUECChl U CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCT€ CHUTYyallMil MNpaKkTUKO-OPUEHTHPOBAHHOTO  XapaKkTepa: BbIABISTH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 TOTMYECKUX I11aroB
¢ onopoi Ha 1-2 u3y4YeHHBIX CBOMCTBA (PU3MUECKUX SBJICHUH, PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3ajaud B 1—2 NeHCTBHS, MCHOJB3Yyd 3aKOHBI U (POPMYIIBI,
CBA3bIBaIOLIME (PU3MUECKUE BETUUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4u



3aMHChIBATh KPATKOE YCIIOBHE, MOACTABIATh (GU3MUECCKUE BETUIUHBI B (DOPMYJIIBI U
POBOJIUTH PACU€Thl, HAXOAUTH CIPABOYHBIEC TAHHBIE, HEOOXOUMBIE JIJISl PEIICHHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHOU (PU3NYECKON BETUUHUHBL;
pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIH (PU3NUECKUX
METOJIOB, B OIIUCAHUN UCCIEAOBAHUS BBLICIISITH POBEPSIEMOE MPEATIOIOKEHUE
(rumotesy), pa3inyaTh U HHTEPIPETUPOBATH MOTYUYECHHBIA PE3YIbTAT, HAXOIUTh
OIMOKHU B XOJI€ OIBITA, JeJaTh BEIBOJIBI IO €T0 Pe3yJibTaTaM;

MPOBOJUTH OMBITHI MO HAOMIONCHHUIO (PU3MYECKUX SABJICHUM WM (PU3MUECKUX
CBOMCTB Tel: (OpMYyIHpPOBATH MPOBEPSEMbIE MPEANOJIOKEHHUS, COOUpaTh
YCTAaHOBKY W3 TMPEIOKEHHOTO OO0OpYAOBaHMS, 3alUChIBATh XOJ OMbITa H|
(GbopMyIHpPOBATh BHIBOIHI,

BBITIOJTHSTH MPSIMbIE U3MEPEHUS PACCTOSHUS, BDEMEHH, MacChl TeJla, 00bEMa, CUJTBI
U TeMIlepaTypbl C HCIOJIb30BAHHEM AaHAJIOTOBBIX U IU(POBBIX MPUOOPOB,
3aMUChIBATh MOKa3aHUs MPUOOPOB € YUETOM 3aJIaHHOM aOCOJIFOTHON MOTPEITHOCTH
VU3MEpPEHU;

MPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTU OJTHON (PU3NYECKON BEJIMYUHBI OT JIPYTOM
C UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO
JIBUKYIIErOCsl T€jla OT BPEMEHM JBW)KEHHUS TEJIA, CUJIbI TPEHHUSI CKOJBXKEHUS OT
Beca TeJla, KadyecTBa 00pabOTKH MOBEPXHOCTEN TE U HE3aBUCUMOCTH CUJIbI TPEHUSI
OT IUIOHIAU CONPUKOCHOBEHUS TEJ, CUJIbl YIPYTOCTU OT YHJIMHEHUS MPY>KUHBI,
BBITAIKMBAIONIEH CUIIBI OT O00BEMA TMOTPY)KEHHOW YAaCTH Tela W OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TJIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUM IJIaBaHUs TeJl, yCIOBUI paBHOBECHS phluara u 0JI0KOB),
y4aCTBOBAaTh B IUIAHUPOBAHUU YYEOHOTO HCCIICIOBAHUS, COOMpaATh YCTAHOBKY U
BBITIOJIHATh ~ M3MEPEHUsA, CJIeAyd MNPeqIoKEHHOMY TIUIaHy, (DUKCUPOBATH
pe3yibTaThl  TOJYYCHHOW 3aBUCUMOCTH  (PU3WYECKUX BEJIMYMH B  BHUJE
NPEUVIOKEHHBIX Tabnmuil W TpadukoB, JAenaTh BBIBOABI MO pe3yjbTaTam
WCCIIEIOBAHHS;

MPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYUH (TIJIOTHOCTh BEIIECTBA
KUJKOCTH U TBEPAOTO TEJA, CHIIA TPEHUSI CKOJIBKEHUS, JaBIICHUE BO3yXa,
BBITAJIKUBAIONIAs CUja, JICUCTBYIOIIAs HAa MOrPY:KEHHOE B KHUAKOCTH TEJO,
KOO(PGUIIMEHT  MOJIE3HOTO  JIEUCTBUSA  MPOCTBIX  MEXaHU3MOB),  CIEAYS
NPEVIO)KEHHOW ~ MHCTPYKUMM: TIPU  BBINOJHEHUM  U3MEPEHUHM  coOMpath
HKCHEPUMEHTAIIbHYIO YCTAHOBKY U BBIUYUCIISATh 3HAYEHNE NCKOMOM BEJTMYUHBI;
coOo/laTh TpaBWiIa TEXHUKH OE30MACHOCTU TMpU paboTe ¢ JTabopaTOPHBIM
00opy10BaHUEM;

YKa3bIBaTh MPUHIUILI JIEUCTBUS NPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIMUHAMOMETP, COOOLIAoIIMecs CocyAbl, OapomeTp, phblyar,
MOJIBYOKHBINA U HEMOABMKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;



XapaKTEePU30BaTh MPHUHITUIBI JIEUCTBHUSI H3YYCHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMHUCAHMS (B TOM YHUCJE: MOJUIMIHUKUA, YCTPOMCTBO
BOJIOIIPOBO/IA, TUJIPABINYECKUI MIPECC, MAHOMETP, BEICOTOMED, IOPIIHEBOUN HACOC,
apeoMeTp), UCTIOb3Ys 3HAHUS O CBOMCTBAX (YU3MYECKUX SBICHUN U HEOOXOAUMBIC
¢dbu3nYecKue 3aKOHBI U 3aKOHOMEPHOCTH;
IPUBOAUTHh TPUMEPHl (HAXOAUTh WHEGOPMAIUIO O MpUMEpax) MPAKTUUECKOTO
WCITIOJIB30BaHUsl (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM >KHM3HU JJIsI 00€CTICUCHUS
0€30MacHOCTU TMpU OOpallleHHH C NpubopaMU W TEXHUUYECKUMHU YCTPOUCTBAMH,
COXpaHEHUs1 3J0pOBbsI U COOJIOJIEHUS HOPM OKOJOTHYECKOTO TOBEJCHHS B
OKpYXarolen cpeae;
OCYIIECTBISATh OTOOP MCTOYHUKOB MH(popManuu B MIHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIONIUXCA 3HAHUU M NyTEM
CpPaBHEHMS PA3JIMUHBIX WCTOYHUKOB BBIJIEIATH MH(OPMALIUIO, KOTOpas SIBISETCS
MPOTUBOPEUYUBOUN MIIM MOXKET ObITh HETOCTOBEPHOM;
WCIIOJIb30BaTh TIPU  BBIMIOJHEHWHW YYEOHBIX 3aJaHUN  HAyYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NUECKOTO COACp)KAHUS, CIIPABOYHBIC MATEPUANIBI, PECYPCHI CETH
WNutepHer, BiageTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHUs
nH(popMaIu U3 0JJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC KPaTKUE MUCHMEHHBIE M YCTHBIC COOOIICHUS Ha OCHOBE
2—-3 UCTOYHHKOB UH(POpMAIIUU (PU3UUECKOTO COJIEPKaHMS, B TOM YUCIIE MyOJIUYHO
Jenath KpaTKMe COOOIIEHHST O pe3yjibTaTaXx IMPOEKTOB WM  YYCOHBIX
WCCIIEIOBAHUM, NPU O3TOM TPAMOTHO HCIIOJb30BATh H3YUYEHHBIA MOHATUNHBIN
amnmnapar Kypca (U3MKu, COMPOBOXK/ATh BRICTYILJICHUE ITPE3CHTAIUEH;
IpU  BBIMOJHEHUM YYEOHBIX TMPOEKTOB W  MCCICAOBAaHUN  paclpenesiiTh
00s13aHHOCTH B T'PYIIE B COOTBETCTBUU C MOCTABJICHHBIMHU 3aja4aMu, CIEIUThH 3a
BBLIIIOJIHEHUEM IIIaHA JEHWCTBUM, aJE€KBAaTHO OLIEHMBATh COOCTBEHHBIH BKJIAJ B
JEATEeNIbHOCTh ~ TPYIIbl, BBICTpAaMBaTh KOMMYHUKATUBHOE B3aMMO/ICHCTBHE,
YUYUTBIBAS MHEHUE OKPY>KAIOITUX.

K xoHIty oOydenus B 8 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUN:
UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKEHHUE aTOMOB
U MOJIEKYJI, arperaTHbIE€ COCTOSIHUS BEIIECTBAa, KPUCTALIMYECKHE U aMOpQHBIC
T€JIa, HACBIIICHHBIA M HEHACBIIICHHBIA Map, BIAXHOCTh BO31yXa, TEMIIEPATYpa,
BHYTPEHHSISI SHEPIusl, TEIIOBOM JIBUTATENb, YJIEMEHTAPHBIN SJIEKTPUUECKUN 3apsi,
AIIEKTPUYECKOE TOJI€, TPOBOAHUKHN U JAUDICKTPUKH, IMTOCTOSHHBIN 3JIEKTPUYECKUM
TOK, MAarHUTHOE TOJIE;
pa3nuyarth SBJICHUS (TEIUIOBOE PACIIMPEHUE U CKAaTUE, TEIIONepeaayda, TEMIOBOE
paBHOBECHE, CMAayMBaHHUE, KANWJUISIPHBIC SBIICHUS, WCIIAPEHUE, KOHJCHCAIus,
IJIaBJICHUE, KpUCTa/UIU3alusl (OTBEp/iIeBaHuE), KUTICHUE, TeIIonepeaayda



(TemIONpOBOJHOCTh,  KOHBEKLMS,  M3JIYyYEHHE),  IJIEKTpU3aLUs TEN,
B3aUMOJICUCTBUE 3apsAJI0B, IEUCTBUS IEKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKaHUE,
B3aMMOJICHCTBUE MAarHUTOB, JEWCTBHE MarHUTHOIO IIOJIS HA IIPOBOJHUK C TOKOM,
IIEKTPOMArHUTHAas MHAYKIMUSA) IO ONHCAHMI0 HMX XAapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHNUE U3YUECHHBIX (PU3NUYECKUX SIBJICHUN B OKPYKAIOIIEM
MUpE, B TOM 4yHclie (PU3NUECKUe SBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE U
KalWUISPHBIC SBJICHUS B IPUPOJIE, KPUCTAIUIBI B IpUpoAe, u3nydeHue ConHua,
3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, NHEsl, CHEra,
AIIEKTPUYECKUE SIBJICHUS B aTrMocdepe, 3JIEKTPUUYECTBO JKUBBIX OPIraHHU3MOB,
MarHuTHOE 1oJje 3emiid, Apei¢ MoI0COB, pOJIb MATHUTHOTO MOJIS 715 )KM3HU Ha
3emiie, TOJISIPHOE CHUSHHUE, TMPU OSTOM NEPEBOJAUTH MPAKTUUYECKYIO 3a/1a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (U3UUECKUX SBJICHUIA;
ONMKCHIBATh HW3YYEHHBIE CBOMCTBA TeN W (PU3NYECKHE SIBICHUSA, MCIIONb3YS
¢usznyeckue BENWYMHBI (TEMIEpaTypa, BHYTPEHHSS DHEPIUsi, KOJUUYECTBO
TEIJIOTHI, YAEIbHAs TEIUIOEMKOCTD BEILIECTBA, YAEJIbHAS TEIUIOTA IUIABJICHUS,
yaelibHas TEeIUI0Ta mapooOpa3oBaHusl, yAelIbHAs TEIUIOTa CTOPAHMS TOILJIUBA,

KO3 (PUIIMEHT TMONEe3HOT0 JIEWCTBHS  TEIJIOBOM  MAalllMHBI, OTHOCUTEJIbHAs
BJIQXHOCTh BO3JYyXa, DJJIEKTPUYECKHHA 3aps], CHJIA TOKa, JJIEKTPUYECKOE
HaIpsHKEHUE, CONTPOTHUBIICHHUE IPOBOJIHHKA, YJEIbHOE COITPOTHUBIICHHUE BEILIECTBA,
paboTa W MOUIHOCTb JIEKTPUUECKOrO TOKA), IPU ONUCAHUH MTPABUIBHO
TPaKkTOBaTh (PU3NYECKU CMBICI UCTIONb3YEMBIX BEIMUMH, 0003HAYEHUS U
eAVHUIIBI (PU3NYECKUX BEIUYUH, HAXOIUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
($u3NYECKyIO BEIMYMHY C APYTUMHU BEJIMUYMHAMU, CTPOUTD I'paUKH U3yUYEHHBIX
3aBHUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3UYECKUE SIBJICHUS U MPOLECCHI, UCIOJIb3YS
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKON TEOPUHU CTPOCHUS BEIIECTBA,
NPUHIUI CYNEPIO3UIMN T0JIe (Ha KaYyeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsaa, 3akoH Oma Juis ydacTka 1enu, 3akod Jkoyns—JIeHna, 3aKkoH coxpaHeHUs
SHEPruH, MPHU 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alHUCHIBATh €r0
MaTEeMaTU4YECKOE BbIPAKECHNUE;

OOBSACHATH (PU3MYECKHE MPOLIECCHl U CBOWCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTYaLHH MIPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa: BBISIBJISITH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHUE U3 1—2 JOTrMYECKHX I1aroB
c omopoil Ha 1-2 U3yYEHHBIX CBOWCTBAa (PUINYECKUX SBICHUM, (UINUYECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiatb pacu€THblE 3aladyud B 2—3 JEHCTBUA, MCHOJB3Yys 3aKOHBI U (OPMYIIHI,
CBA3BIBAIOLIME (PU3MUYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJaud
3alMCBIBATH KPATKOE YCIOBUE, BBISBIISITH HENOCTATOK JAHHBIX JJI PELICHUS



3aJa4uM, BBIOMpATh 3aKOHbI M (OpPMYJbl, HEOOXOIMMBbIE s €€ peleHHs,
MPOBOJUTH PACUETHI U CPABHUBATH MOIYYEHHOE 3HAUCHHUE (PU3NUECKON BEIIMUMHBI
C U3BECTHBIMU JJAHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIUA (HU3HUECKUX
METOJIOB, HCIOJb3ysl ONHCAHWE HCCIENOBaHUS, BBLICIATH IPOBEPSEMOE
IPENOJIOKEHNE, OIICHUBATh MPAaBUIBHOCTD MOPSAKA MPOBEACHUS HCCIIETOBaHUS,
JIeJ1aTh BBIBOIBI;

IPOBOJUTH ONBITHI MO HAOMIOACHUIO (PU3MYECKUX SABJICHUM WM (HU3MUECKUX
CBOMCTB Ten (KanmwUISIpHBIEC SIBJICHHS, 3aBUCUMOCTb JABJICHHS BO3JyXa OT €ro
o0béMa, Temmeparypbl, CKOPOCTH MpoLEecca OCTHIBAaHUS M HarpeBaHUs IpH
U3JIyYEHUH OT IBETa H3IYy4arolleil (Morjomaruei) MOBEPXHOCTH, CKOPOCTb
UCTIAPEHUsT BOJBI OT TEeMIEpaTyphl KUIKOCTH W TUIOMIAAU €€ TOBEPXHOCTH,
ANIEKTPU3ANNS TET U B3aUMOJICHCTBUE DICKTPUUECKUX 3apsAI0B, B3aMMOJICHCTBHE
MIOCTOSTHHBIX MarHUTOB, BU3yalu3allis MarHUTHBIX TOJIEH MMOCTOSTHHBIX MarHWTOB,
JEHCTBUSI MarHUTHOT'O TOJISI HA MPOBOJAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHmra,
CBOICTBA 3JEKTPOABUTATENS MOCTOSIHHOTO TOKa): (hOpPMYJIHpPOBAaTh MPOBEpPSEMbIE
NPEINONIOKEHUs, COOMpaTh YCTaHOBKY HW3 TNPEIIOKEHHOTO 00O0pYyI0BaHMUS,
OTMHCHIBATH XO/1 OTIBITA M JOPMYTUPOBATH BHIBOIHI,

BBIMOJHATh MpsSMbIE M3MEPEHUS TEMIEPaTypbl, OTHOCUTEIbHOM BIAKHOCTH
BO3/[yXa, CUJIbl TOKa, HANPSKEHUS C HCIOJIb30BAaHHUEM AHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3NUECKUX BEJIMYMH, CPAaBHUBATH PE3YyJIbTAaThl U3MEPEHUN C Y4ETOM
3aJIaHHON a0COJIFOTHOM TTOTPEITHOCTH;

MIPOBONUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOW (PM3MYECKON BEITMYHUHBI OT APYTOM
C WCIOJB30BAaHMEM TMPSAMBIX U3MEPEHHA (3aBHCHUMOCTh  COMPOTUBIICHHUS
OPOBOJHMKA OT €ro JJIUHBIL, IUIOUIaJMd MOMEPEYHOI0 CEYEHUS U YHEIbHOTrOo
COINPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA, WAYIIETO Yepe3 MPOBOJHUK,
OT HampsHKEHUS Ha TMPOBOJHUKE, WCCIENOBAHUE IMOCIEAOBATEILHOTO |
NapajuieTbHOTO  COSAMHEHWH TPOBOJHUKOB): IUTAHUPOBATH  HCCIIEIOBAHUE,
coOupaTh YCTAaHOBKY W BBIMOJHITH M3MEPEHUs, CIEAYys MPEATI0KEHHOMY IUIaHY,
(buUKCUpPOBATH PE3yJIbTATHI MOJYUYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUIl U TPadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yiibTaTaM UCCIIEIOBAHMS;

OPOBOJAUTH  KOCBEHHBIE  W3MEpeHHs  (Gu3MUecKux  BenuuuH  (yJenbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBJICHHE MPOBOAHHMKA, paboTa W MOIIHOCTH
3JIEKTPUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHUsI, COOMPATh IKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJenysl TMpeAJIOKEHHONM WHCTPYKLUMH, U BBIUUCIATH 3HAYEHUE
BEJTUYUHBL;

coONo/IaTh MpaBWJIa TEXHUKM O€30MacHOCTH Npu paboTe ¢ J1abopaTopHBIM
000py/I0BaHUEM;



XapaKTEePU30BaTh MPHUHITUIBI JIEUCTBHUSI H3YYCHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA MX OMHMCAHMS (B TOM YMCIIE: CUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEPMETP, BOJBTMETP, CUETUHUK IIEKTPUUECKOU
OHEPTUU, DJICKTPOOCBETUTEIBHBIC MPUOOPHI, HATPEBATEIBHBIC AIICKTPOIPUOOPHI
(mpuMepBI), FNEKTPUUYECKUE MPEIOXPAHUTEITH, JICKTPOMArHUT, SJIEKTPOIBUTATEIb
MOCTOSTHHOTO TOKA), WCIIONB3ys 3HAHUS O CBOMCTBAaX (PU3MUYECKHX SIBICHUW W
HE0OX0IMMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
pacno3HaBaTh MNPOCThIE TEXHUYECKUE YCTPOMUCTBA U U3MEPUTENIbHBIE TPUOOPHI 1O
CXeMaM M CXEMAaTHUYHbIM pHUCYHKaM (KUJIKOCTHBI TEpMOMETp, TEpPMOC,
MICUXPOMETpP, THUTPOMETP, JABUTATENb BHYTPEHHErO CrOpaHus, 3JIEKTPOCKOII,
pEOCTaT), COCTaBJISITh CXEMbI JJIEKTPUUYECKUX ILIeNell C MOCIeAOBATEIbHBIM U
napajjiebHbIM COEAMHEHUEM JIIEMEHTOB, pa3jiuyasl YCJIOBHbIE 00O03HAUYEHHUS
DJIEMEHTOB 3JIEKTPUYECKUX LIETIEH;
OPUBOAUTH TMPUMEPHl (HAXOAUTh WH(MOPMAIMI0O O MNpUMEpax) MPAKTHUYECKOTO
UCIIOJIB30BaHUs (U3UYECKUX 3HAHWM B TOBCEIHEBHOM KU3HHM JJIsi OOECIeUeHUs
0e30macHOCTH TIpU OOpalleHnu ¢ TPUOOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUs 370pOBbsi U COOJIOJIEHUS HOPM OKOJOTHYECKOTO TIOBEACHHUS B
OKPYKaroLIEH Cpele;
OCYIIIECTBIIATh MOUCK MHpopManuu ¢usnyeckoro cojaepkanus B MHTepHEeTE, Ha
OCHOBE MMEIOUIUXCS 3HAHUN U MYTEM CpPaBHEHUS JOMOJHUTEIbHBIX MCTOYHUKOB
BBIICNIATh MH(MOPMAINIO, KOTOpasi SIBJSIETCS MPOTHBOPEYUBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;
WCIIOJB30BaTh TMPU BBIMOJHEHUM YYEOHBIX 3aJaHUl HAyYHO--TIOMYJISAPHYIO
auTepaTypy (puU3MUecKOoro cojepikaHus, CIPABOYHBIC MaTEPHUaNbl, PECYpPChl CETH
WUuTepHeT, Bianerh npuéMamMu KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIu U3 0JJHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co371aBaTh COOCTBEHHbIE MUCHMEHHBIE U KpPATKHE YCTHBIE COOOIIEHMs, 00001as
MH(POpMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB (DU3UUYECKOTO COACPKAHUS, B TOM
yuciae myOJuyHO MPEJCTaBISITh PE3yJbTaThl MTPOSKTHON WIJIM HCCIEI0BATEIbCKOMN
JNEATENbHOCTH, IIPA 3TOM TPAMOTHO HWCHOJB30BaTh HW3YYEHHBIW IOHATUHHBIN
anmapar Kypca (GU3MKd, COMPOBOKIATH BHICTYIUICHHUE MTPE3EHTAIIUCH;
IPU BBIMOJHEHUH y4E€OHBIX MPOEKTOB W MCCIIENOBAaHUN (PU3MUYECKUX IMPOIECCOB
pacnpenensatb O0O0S3aHHOCTHM B TpyNIe B COOTBETCTBUU C MOCTABICHHBIMU
3aJlauaMu, CJEAUTh 32 BBINOJHEHHEM IJIaHA ACHUCTBHM M KOPPEKTUPOBATH €TO,
aJICKBaTHO OIIEHWBATh COOCTBEHHBIN BKJIAJ] B JICSITEIBHOCTD TPYIINbI, BHICTPAUBAThH
KOMMYHUKATUBHOE  B3aWMOJICHICTBUE, TPOSIBISAA  TOTOBHOCTh  Pa3peliaTh
KOH(DJIUKTBHI.

K xonIity oOydyeHus B 9 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHU:



UCIIOJIB30BaTh IOHATHUS: CHCTEMa OTCYETA, MAaTEpHAIbHAs TOYKAa, TPAEKTOpPHS,
OTHOCUTEIBHOCTh ~ MEXAHMYECKOro  JBIKEHMs,  nedopmanus  (ympyras,
IlacTUYeckasl), TpPEHUEe, I[EHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh H
Heperpy3ku, HEHTP TSHKECTH, a0CONIIOTHO TBEPIOE TENO, HEHTP TSHKECTU TBEPIOTO
TeNa, paBHOBECHE, MEXaHMYECKHWE KOoJIeOaHWsI W BOJHBI, 3BYK, HH(Pa3ByK H
yIIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAIHO30PKOCTh, CIIEKTPbl UCIYCKaHUSI W TMOTJIOIIECHHUS, anbda-,
0eTa- U raMMa-u3Iy4yeHuUs, U30TOMbI, IAEPHAS DHEPreTHKA;

pa3nuyaTh SIBICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JBHXKEHUE,
PAaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JIBJKEHHE, CBOOOJHOE TaJeHue Tedl,
PaBHOMEPHOE JBMKEHUE IO OKPYKHOCTH, B3aMMOJEWCTBHE TE€J, PEAKTHUBHOE
JBUKEHHE, KojeOaTenbHOe ABMKECHHE (3aTyXalolUe U BBIHYK/ICHHbIE KOJIeOaHus),
pE30HaHC, BOJIHOBOE  JIBDKEHHME, OTpaXXE€HUE  3BYKa, MPSIMOJIMHEWHOE
pacnpocTpaHeHue, OTPaKEHHE U TMPEIOMIIEHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa)KEHUE CBETA, Pa3JIOKEHHE OEJIOT0 CBETA B CIIEKTP U CIOKEHUE CIIEKTPAIbHbBIX
LIBETOB, JUCIIEPCUSl CBETA, €CTECTBEHHAs PaJMOAKTHBHOCTb, BO3HUKHOBEHHE
JMHEWYaTOro CHEeKTpa M3IY4YECHHMsI) 10 OMHCAHMIO UX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE H3YUYEHHBIX (U3UUECKUX SBJICHHM B OKpYKaroUeM
mMupe (B TOM uucie (QU3NYECKUE SBJICHUS B MPUPOJE: NPUIUBBI U OTIIUBHI,
nBuxkeHre 1miaHeT CoOJIHEYHOW CHUCTEMBbl, PEaKTUBHOE JIBUJKEHUE IKUBBIX
OpPraHU3MOB, BOCIIPUSITUE 3BYKOB JKMBOTHBIMH, 3EMIIETPACEHHE, CEHCMHUUYECKHE
BOJIHBI, IIyHAMH, 3XO0, [IBE€TA TE€JI, ONTHYECKHUE SBJICHUS B MPUPOJIE, OMOIOTHUYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOIETOBOTO M PEHTICHOBCKOTO H3JIY4YEHUH,
€CTECTBEHHbIN paJMOAKTUBHBIA (POH, KOCMHUYECKHE JIy4yd, paJuOaKTUBHOE
U3yYEHUE TPUPOAHBIX MUHEPAJIOB, JIEHCTBUE PAJUOAKTUBHBIX H3JIyY€HUN Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/layy B YUYEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUBHUUECKUX SBJICHUIA;

ONUCHIBATh H3YYEHHBIE CBOMCTBA Tell M (U3UYECKUE SBICHHS, HCHOJIb3YS
¢usznyeckue BeNUYMHBI (CPeAHSII W MIHOBEHHAsh CKOpOCTh Tela Ipu
HEPaBHOMEPHOM JIBJKEHHH, YCKOPEHHUE, NIEPEMEILECHHE, ITyTh, YII0Basi CKOPOCTH,
cuia TPEHUs, CHJIa YNPYTrOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOJHOTO MajeHHS,
BEC Tejla, UMITYJbC TeJjla, UMITYJIbC CUJIbl, MEXaHW4eckas paboTa U MOLIHOCTb,
NOTEHUUAJIbHASL JHEPIrUs Teja, TMOAHITOrO HaJd TOBEPXHOCTBIO  3E€MJIH,
NOTEHUUAIbHASL SHEPrus CXKAaTod NPYKUHbI, KUHETHYECKas SHEPrus, MOJIHas
MEXaHUYEeCKasl PHEpPrusi, MepUoJ U YacToTa KoyeOaHuil, JUIMHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEJOMIICHHS CPENbl), IPH
ONMCAaHUU NPABUIBHO TPAKTOBATH (PU3UYECKHI CMBICI MCIOJIb3YEMbIX BEJIUYMH,
0003Ha4YEeHUS U €AMHUILIBI (PU3NYECKUX BETUUYMH, HAXOAUTh (OPMYJIBL,



CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKHE SBICHUS U MPOLECCHI, HCIONb3Ys
3aKOH COXpaHEHUs DSHEPruH, 3aKOH BCEMUPHOTO TATOTCHUS, TMPUHIIHI
CYNEpNO3ULIMK CUJI, TPUHIMI OTHOcUTelbHOCTH [anuies, 3akonbl HbroToHa,
3aKOH COXPAHEHHS] UMITYJIbCa, 3aKOHbI OTPAXKEHUSI U MPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHHUS 3apsI0OBOIO U MACCOBOTO YHKCEN MPH SACPHBIX PEAKIMSIX, MPU STOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHHE,

OOBACHATh (PU3NYECKHUE TMPOLIECCHl M CBOWCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMil MPaKTUKO-OPHUEHTHUPOBAHHOTO XapakTepa: BBIABIATh MPUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JIOTUYECKHX IIAroB C OMOPOil
Ha 2-3 W3YYEHHBIX CBOMCTBA (PU3MUECKHUX SIBIICHUU, (PU3NUYECKHX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemiath pacu€THble 3aJayd (ONMUpAIOLIMEecs Ha CHUCTeMY U3 2—3 ypaBHEHHUN),
UCTIOJNB3YS 3aKOHBI 1 (POPMYIIBI, CBSI3bIBAIOIIHE (PU3NICCKUE BETHUMHBI: HA OCHOBE
aHaNIHM3a yCIOBUA 3a/1a4d 3alHChIBATh KPATKOE YCIOBUE, BBISBIISATH HEAOCTAOIINE
WM W30BITOYHBIE JTAaHHBIE, BBIOUpATh 3aKOHBI U (POPMYJIbI, HEOOXOMAUMBIE IS
pelIeHUs, MPOBOIUTH pPAcUY€Thl W OIEHUBATh PEATUCTUYHOCTH MOJYYCHHOTO
3HaYCHUS (PU3NYECKON BETUIHHBL

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh PU MOMOIIH (PU3NUECKUX
METOJIOB, HCHOJb3ysl ONHUCAHUE HWCCIENOBAaHUS, BBIIEIATh MPOBEPIEMOE
MPEANOJI0KEHNE, OIICHUBAThH MPaBUIILHOCTD MOPSIKA IPOBEACHHS UCCIIECIOBAHNUSA,
JIeaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YIbTATHl HAOIIOACHUI U OIIBITOB;
MIPOBOJIUTH OTBITHI IO HAOMIOACHUIO (DU3UIECCKUX SBICHUHN MIIH (DU3NICCKUAX
CBOMCTB Te (M3yueHue BTOporo 3akoHa Hei0TOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBUCUMOCTH TIEpHOJIa KoJieOaHui MPY>KUHHOTO MasgTHUKA OT MacChl Tpy3a U
KECTKOCTU TPYKWHBI W HE3aBUCUMOCTh OT aMIUIUTYIbl MalblX KOJeOaHH,
NPSIMOJIMHEHOE paclpoCTpaHEeHNEe CBETa, pa3iokeHue 0eIoro cBera B CIEeKTD,
W3yYEHUE CBOMCTB M300paKEHUS B TUIOCKOM 3€PKaJi€ U CBOMCTB HU300paKeHUS
npeaMeTa B coOuparomied JuH3e, HAOMI0JeHHWEe CIUIOMIHBIX M JIMHEWYaThIX
CHEKTPOB U3JIYyUYEHUS): CAMOCTOATEIBHO COOUPaTh YCTAHOBKY U3 N30BITOYHOIO
Habopa 000pyI0BaHMSI, OMMCHIBATH XOJ OMBITA U €T0 PE3yNbTaThl, POPMYIHUPOBATH
BEIBOJIBL;

IPOBOAUTH MTPU HEOOXOAMMOCTH CEPUIO IPSAMBIX U3MEPEHUH, ONIpEeIsisl CpeAHEe
3HAUEHUE U3MEPSIEMOM BeIMUUHBI ((POKYCHOE pacCTOsIHUE COOUpArOIel TUH3bI),
000CHOBBIBaTh BBIOOP crioco0a u3MepeHus (M3MEePUTEIHLHOTO MPUOopa);
OPOBOJAWTH  HUCCIEIOBAaHWE  3aBHUCHUMOCTEH  (PU3MYECKMX  BEIMYHUH  C
WCITOJTb30BAaHUEM TIPSMBIX U3MEPEHHH (3aBUCUMOCTD IIYTH OT BPEMEHH TPH



PaBHOYCKOPEHHOM JBI)KCHHUU 0€3 HayallbHOM CKOpPOCTH, IMepuoja KosieOaHuit
MaTEMaTUYECKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTjia OTPaXKEHUsS CBETa
OT yrjla TaJeHuss W yrjia MpeJoMIIeHHUs OT Yyrjia MaJeHus): IUJIAHUPOBATh
UCCJIEIOBaHUE, CAaMOCTOSITENIbHO cOOMpaTh yCTaHOBKY, (DUKCHUPOBATH pE3yNbTaThI
MOJyYEHHOM 3aBUCUMOCTU (DU3MUECKUX BEJIMYMH B BUJE TaOIUI] U TpadHKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEeIOBaHUS;

MPOBOJNTH KOCBEHHBbIC M3MEpEeHHsI (DM3MUECKUX BEIWYHH (CPEIHSST CKOPOCTh H
YCKOpEHHE Tejla MpPH PaBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHHE CBOOOHOTO
najieHusi, KECTKOCTh  MPYXHUHBL, KOIP(GUUUEHT TPEHUS  CKOJIBXKECHHUS,
MEXaHW4yeckas paboTa M  MOIIHOCTb, dYacToTa M TNEpHoJ  KoJieOaHM
MaTEMaTUYECKOTO0 U TMPYXUHHOTO MAasSTHHKOB, ONTHYECKas CHja COOMpArOIIeH
JVH3BI,  PAJANOAKTUBHBIN  (OH):  MIaHUpPOBATH  HW3MEPEHUs,  COOUPATH
AKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHATH U3MEPEHUS, CIIeAYS MPEAJIOKEHHOM
WHCTPYKIIMH, BBIYUCIATH 3HAUYCHHWE BEJIMYMHBI M aHAJN3WPOBATH IOJyYCHHBIC
pe3yJbTAThI ¢ YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUM;

coOmo/IaTh TpaBWIa TEXHUKW O€30mMacHOCTH mpu paboTe ¢ J1abopaTopHBIM
obopynoBaHUEM;

pa3nuyaTh OCHOBHBIC MTPU3HAKU U3YYCHHBIX (DU3MUECKUX MOJIENICH: MaTepraabHas
TOUYKa, a0COIMIOTHO TBEPIOE TEJIO, TOUYSCHUHBIA HCTOUHUK CBETA, JIy4, TOHKAS JINH3A,
IJIaHETapHast MOJIEN b aTOMa, HYKJIOHHAsI MOJIEIh aTOMHOTO SJIpa;
XapaKTEePU30BaTh MPUHITUIIBI JIEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB € OMOPO Ha UX ONMHUCAHUA (B TOM YHCIIE: CIIUAOMETP, JaTYUKU
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHUs, paKeTa, 3XO0JO0T, OYKH, HEepUCKOI,
doToanmapar, ONTUYECKUE CBETOBOJIbI, CHEKTPOCKON, JO3UMETpP, Kamepa
Bunbcona), wucnonp3ys 3HaHUS O CBOMCTBax (M3MYECKUX SBICHUU U
HE00X0aMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

UCITOJIP30BaTh CXEMbl W CXEMATUYHBIC PUCYHKA W3YyYCHHBIX TEXHHUYCCKHUX
YCTPOMCTB, HM3MEPHUTETBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MPH
pelIeHnr y4eOHO--MPAaKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBI [JIsl TOCTPOSHUS
M300paKEeHMI B MIIOCKOM 3€pKalie U coOuparoie JMH3e;

MPUBOAUTH TNPUMEPHl (HAXOAUTh WHOOPMAIMIO O MpPUMEpax) MPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B TMOBCEIHEBHOM >KU3HM AJIsi 0OecredeHUs
0e30MacHOCTH MpU OOpallleHHuH ¢ TpUdOpaMu M TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHUsl 370pOBbA W COOJIOJEHUS HOPM 3KOJIOTMYECKOTO TIOBEICHUS B
OKPY’KAIOIIEH CPELE;

OCYILECTBIATh IMOUCK HHQOpManMMu (u3nueckoro cozaepxanus B HHTepHere,
CaMOCTOSITENILHO (OPMYJIMPYs TOUCKOBBIN 3alpoc, HAXOAUTh IYTH ONPEECIICHUS
JIOCTOBEPHOCTH TOJIYyYE€HHOW HMHGOpPMAIMM HAa OCHOBE HMMEIOIIMXCS 3HAHUN U
JIOTIOJTHUTEIHHBIX HCTOYHUKOB;



UCIIONB30BaTh NPU BBINOJHEHUH Y4E€OHBIX 3aJaHUl HAy4YHO--TIOMYJSPHYIO
JUTEpaATypy (PU3UYECKOro COAEpIKAHMSI, CIIPAaBOYHBIE MaTEpHUalIbl, PECYPCHI CETH
WuTepHer, BnaxeTh NpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpa3oBaHMs
uH(OpMAITUU U3 OJHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3laBaThb COOCTBEHHBIE NHCHbMEHHbIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpMaIlMU U3 HECKOJBKUX HMCTOYHUKOB (PU3NYECKOTO COAEPIKAHUS, MyOIMYHO
IIPEACTABIATh PE3YyJbTAThl IIPOCKTHOW HIIM HCCIEAOBATEIBCKON JIESITEIbHOCTH,
IIPY 3TOM I'PAMOTHO MCIIOJIb30BaTh U3YYEHHBIM IMOHATUMHBIM anmapar u3y4aeMoro
pazaena (QU3MKM M CONPOBOXKAATh BBICTYIJIEHUE NPE3€HTAUUEd ¢ Yy4ETOM
O0COOEHHOCTEN ayAUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM K I (undposbie)
n/n NPOrpamMMsbI Bceero 061{Tp0.m,nble p ;KTH%CKHe o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypesI
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa
but6mmoreka [IOK
1.1 PusmKa - Hayka O PUPOJe 2 0 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 Du3HECKHE BEIMHHEI 2 0 0 https://m.edsoo.ru/7f416194
N bubmuotexa [JOK
2 0 1
1.3 EcrecTBeHHOHAYUYHBIN METO]T TO3HAHUS https:/m.edsoo.ru/7f416194
HUroro no pasaerny 6
Pa3znen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCcTBa
bu6mmoreka [IOK
21 CrpocHue BemecTsa ! 0 ! https://m.edsoo.ru/7f416194
29 JIBr>KeHrEe U B3aUMOJICUCTBUE YaCTHUII D) 0 1 bubmmoreka [JOK
’ BEIECTBa https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperatHbie COCTOSIHUS BEIIIECTBA 2 1 1 hitps:/m.cdsoo.ra/7f416194
Hroro mo paszaeny 5
Paznen 3. /IBu:keHne U B3auMojieiicTBHe TeJ
Bbubmunoreka LIOK
3.1 MexaHKeCkoe ABIKEHUE 3 0 ! https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
3.2 HHepiws, Macca, IIOTHOCTS 4 0 ! https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
3.3 Cuna. Buaet cnn 14 ! 2 https://m.edsoo.ru/7f416194
Hroro 1o pazaeny 21



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Paznen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB

41 Nasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 1 bubmuoreka [{OK
’ TeJlaMHM, )KUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenne xKuaKocTH > 0 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.3 ATMOC(EpHOE SiABICHHE 6 ! https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bu6nuoreka [IOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGoTa n MOIIHOCTB. JHEprus
bubmunoreka LIOK
> Pabora n mommHocTh 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
>:2 Tpoctere MexaHm3MEI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexannieckas sneprus 4 0 https://m.edsoo.ru/7f416194
Hroro 1o pazaeny 12
PesepBHOE BpeMs 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KonuyectBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne m/n NMporpaMmbl Bceero KonrposabHsle 1IpakTitieckue o0pa3oBaTejibHbIE
padoThI padoThI pecype
Pa3pen 1. TenioBble siBJIeHUSA
1.1 CrpoeHue 1 CBOMCTBA BEIIECTBA 7 0 0 E;IESJ-I/I//I;T:;;Eg/I; 4181 ce
bubmuoreka IIOK
12 Tennossie mponeccer 21 I > https://m.edsoc%.lru/7f418106
Hroro 1o pazaeny 28
Pazgen 2. DiiekTpuyecKkue 1 MArHUTHBIE SIBJICHUS
21 DneKTpUuUecKue 3apsabl. 3apssKeHHbIE TeNla U 7 0 1 bu6nuoreka [IOK
) HUX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
22 [ToCTOSIHHBI IEKTPUICCKHUI TOK 20 1 7 Eggg&?:;;grou}? 418 1ce
bubmunoreka LIOK
23 MarHHTHbIC ABTCHAS 6 ! 1.5 https://m.edsoo.ru/7f4181ce
2.4 DJIeKTPOMAarHUTHAs WHTYKIIUS 4 0 0 E ggg;ﬁfg;gg}é 4181 ce
Hroro mo paszaeny 37
Pe3sepBHOE BpeMs 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

KonuyectBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m IporpaMmMb1 Beero KoﬁnTpoanme I'IpﬁaKaneCKne 06PA30BATEIbHbIC
padoThI padoThI pecypesI
Pa3zgen 1. Mexannueckue siBJICHHUS
11 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €T0 10 0 1 Bbubmunoreka LIOK
’ OIHMCaHMS https://m.edsoo.ru/7f41a4a6
N bubnuoteka [JOK
12 Bsanmozeicraue Ten 20 I 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3aKOHEI COXpaHCHHA 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo paszaeny 40
Paznen 2. Mexann4veckue KoJjeO0aHUsI M BOJHbI
bu6mmoreka [IOK
2.1 MexaHudeckue KojaeOaHus 7 0 3 hitps://m.cdsoo.ru/741ada6
bu6mmoreka [IOK
2.2 Mexanureckue BOJHbL 3BYK 8 ! 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasnen 3. DiieKTpOMarHuTHOE 1M0JIe M 3J1eKTPOMArHUTHBIE BOJIHbI
31 DIIeKTPOMarHuTHOE MOJIe U 6 0 ) bubmmoreka [JOK
) 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasaeiy 6
Pa3gen 4. CBeToBbIE AIBJIEHUSA
bubmunoreka LIOK
4.1 3aKOHBI pacpOCTPaHEHHS CBETA 6 0 2 htps:/m.cdsoo.ru/7f41ada6
Bbubmunoreka LIOK
4.2 JIMH3bI U ONTHYECKUE TPUOOPEI 6 0 3 hitps:/m.cdsoo.ru/7f41 ada6
4.3 Pasjoxenue 6€I0ro cBeTa B CIIEKTP 3 0 2 Bubmorexa LOK

https://m.edsoo.ru/7f41ada6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Uroro no pasneny

15

Pa3gen 5. KBaHTOBBIE AIBJICHUSA

5.1 Hcnyckanue u MOTIOLEHUE CBETa aTOMOM 4 1 E H6J?H0TeKa HOK
ttps://m.edsoo.ru/7f41a4ab
>-2 Crpoenue aToMHoro sapa 6 ! Eggs?;r?lfeeé(si(?g}éﬂlﬂw
53 S nepHble peakunu 7 1 Eggs?;r?fee:l(sigrouﬁf4la4a6
Hroro no pasneny 17
Pa3nea 6. IloBTopuTe1bHO-0000 IaI0IM I MOYJIb
6.1 [ToBTOpEeHHE M 0000IIIEHNE CONEePKAHUS 9 b bubnuoteka [JOK
Kypca ¢hu3uku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIEKTPOHHBIE
Ne uudgposbie
Tema ypoka Konrpoannbsie| IIpakTnueckme
n/m P Bcero p P pﬁ 00pasoBaTebHBIe
200ThI 200ThI
pabo pabo pecypchbl

1 ®dusnka — Hayka o npupone. AsneHus
TIPUPO/IBI

2 Ddusngeckue IBIcHUI
®dusndeckue BEITUINHBI U UX U3MEPEHUE
Ypok-uccnenopanue "M3mepenue

4 TEeMIIepaTypbl IPHU MOMOIIH KUJIKOCTHOT'O 1
TEPMOMETPA U TaTUYUKA TeMrepaTypbl"”

5 Mertonbl HayqHOTO TTo3HaHus. Onucanue bu6mmoreka [IOK
(bU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJIEIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTessl:

6 JATBHOCTH TOJIETA IIapyKa, MMYIIEHHOTO 1
TOPU30HTAILHO, TEM OO0JIbIIe, YeM OOJIbIIe
BbICOTA ITycKa"

7 Crpoenue BeniectBa. ONBITHI, 10Ka3bIBAIOLINE bubnmoreka [IOK
JIUCKPETHOE CTPOCHUE BENIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBU>KEeHUE YacTHll BEIIECTBA bubanorexa LIOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoBanue «OnbITHI IO |
HAOJI0ICHUIO TETUIOBOTO PACIIMPEHUS Ta30B)

10 ArperaTHbl€ COCTOSIHHS BELIECTBA
OCc00EHHOCTH arperaTHbIX COCTOSHHUM BOIBI.

11 0O0001enue Mo gaznen «[lepBoHayanbHBIC Bubmnorexa HOK

Y https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEIIECTBAY
12 Mexanuyeckoe nBuxeHue. PaBHoMepHoe u bu6mmoreka [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

HEpPaBHOMEPHOE JIBUIKEHHE

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EquHuier ckopoctu EH@,IHOTeKa HOK
ttps://m.edsoo.ru/ff0a079¢
14 Pacuer nmyTu 1 BpeMEHU ABUKCHUS EH@,IHOTeKa HOK
ttps://m.edsoo.ru/ff0a0ae4
15 HNuepuus. Macca — Mepa HUHEPTHOCTH TeJ E;Ifs;r?l?eegsigg/lﬁfoa%l 0
16 [InorHOCTH BemecTBa. Pacuer mMaccel u bubmuorexa [JOK
o0Bbema Tena 1o ero MmIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;{ pabota «Omnpenenenue
MJIOTHOCTU TBEPAOTO TEIA»
18 Pemenne 3aga4 mo teme "I1moTHOCTD Bbu6nuoreka [JOK
BemlecTna https://m.edsoo.ru/ff0al123¢
19 Cuita Kak XapakTepUCTHKA B3aUMOICUCTBUS
tes. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3ydenue
20 3aBUCHUMOCTH pacTshKeHUS (IedopMaIium)
PYKUHBI OT MPHIIOKEHHOMN CHUITBD»
21 [[ABnenue Tsarorenus. Cujia TSKECTH
p | et o et B 10K
- https://m.edsoo.ru/ff0al778
23 Cuna TSKeCTH Ha IPYTUX IUIaHeTax. bubanorexa [HOK
Dur3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
24 N3mepenune cuit. JluHamomeTp ngg;r?:g;gg%foal Rcc
25 Bec rena. HesecomocTh ngggﬁlT:é{siggﬁmaIWS
2 CnoxeHue AByX CHUJI, HAIPABJIECHHBIX 110 bubmmoreka [JOK
OHOI mpsiMoi. PaBHOEHCTBYIOIIAsT CHJT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme "PaBHOnENCTBYIOMIAS

n

CHIJI



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
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8 Cuia TpeHus u e€ BUIbl. TpeHue B mpupoje u bubmmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yueHue

29 3aBUCUMOCTH CUJIbI TPEHUS CKOIBKEHUS OT bubmmoreka [JOK
CUJIBbI JJABJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIIUXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneieHue
PaBHOAECHCTBYIOIIEN CUIIbI
Pemenue 3amgau no remam: «Bec Tenay, Bu6morexa LIOK

31 «'padpuueckoe nzoOpaxkenue cun», «Cuib», htI;I ;/I;ImTe(;{SOO /ff0alde0
«PaBHOAEHUCTBYIOIIAs CUID) DS/, -
KonTtponbHas pabora no Temam:

3 «MexaHndeckoe JBIKeHHEe», «Macca,

IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300pakeHue crn, «CHIbD»y

33 Hasnenune. CiocoObl yMEHBIIIEHUS U bubmuorexa [JOK
YBEJTWYCHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBiaeHwue raza. 3aBUCUMOCTD JIaBJICHHS Ta3a bubmuorexa [JOK
oT 00bEMa, TeMIIepaTypsl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBneHust TBEPABIMU TEIAMH, Bbu6nmuoreka [JOK
JKUJIKOCTSIMH M TazaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBlIeHME B )KUJIKOCTH U T'a3e, BBI3BAHHOC bubmuorexa [JOK
NEUCTBUEM CHIIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenwne 3agau mo teme «JlaBinenue B bubmuorexa [JOK
JKHJIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826

Bbu6nmuoreka [JOK
38 Coobmatomnecs cocyae! https://m.edsoo.ru/ff0a2970
N bubmuoreka [JOK

39 Punpasmraeckuii mpece https://m.edsoo.ru/ff0a3136

agoMeTphl. [TopiHeBOH KUIKOCTHRIA HAacOC

40 M pel. Iop

41 Atmocdepa 3emin ¥ MPUUYUHEI €€ bubmmoreka [JOK

CYIICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a
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bu6mmoreka [IOK

42 Bec Boznmyxa. ATmochepHoe naBieHue https://m.edsoo.ru/f0a2bsa
43 N3mepenne armocdeproro nasnenus. OnbIT bubmmoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTh aTMOC(HEPHOTO JaBICHUS OT bubanorexka HOK
BBICOTBI HAZl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. ATmochepHoe qaBieHne bubmmoreka [JOK
HA pAa3JIMYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo Teme " AtmochepHoe
napiexue"
47 JlericTBUE KUJKOCTH U T'a3a HA MOTPYKEHHOE bubanorexa [HOK
B HUX TeJIO. ApXHMeIOBa CUja https://m.edsoo.ru/ff0a3276
JlaboparopHas pabota «Onpenenenue
48 BI)ITaJI'I)KI/IBI;IOHlepﬁ CUJIBI /:[eiII)CTllls e Ha bubanorexa [IOK
’ yIo https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPY>KEHHOE B JKUJIKOCTbH)
JlaGopaTopHas paboTa 1o Teme
49 «HccneqoBanue 3aBUCUMOCTH Beca Teja B bubmuorexa [JOK
BOJIC OT 00bEMA MOTPYKEHHOHN B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TeJa»
bu6mmoreka [IOK
>0 Tlnasanue e https://m.edsoo.ru/ff0a3a96
JlaGopaTtophnas pabora "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHHE JIOJIKU U
onpejeneHue e€ rpy30noabEMHOCTU"
Pemenue 3amau no remam: «llnaBanue cynos.
52 Bozn onnaiaHHe» «JlaBleHue TBE mﬂz IT[en Bubnorexa LIOK
yxon? ’ p ’ https://m.edsoo.ru/ff0a3654
KUJAKOCTEH U Ta30B)
53 KoHnTtponbHas pabota mo teme «/laBnenue
TBEPABIX TN, KUIAKOCTEH U ra30B»
bu6mmoreka [IOK
>4 Mexanwraeckas pabora https://m.edsoo.ru/ff0a3{f82
55 MomuocTts. EquHuIG MOIHOCTH bu6mmoreka [IOK
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VYpok-uccnenosanue "Pacuér MomHoCTH,

26 pa3BUBaEMOM MPU NOABEME 10 JieCTHUILIE" !
57 [Ipocteie Mexanu3mbl. Peruar. PaBHOBecue
CHWJI Ha pblyare
Poruaru B TexHuke, ObITY U IPUPO/IE.
58 JIabopaTtopHas pa6’0Ta (z/ICCHIZDI[I())BiHI/Ie 0.5 buGmnorexa LIOK
N https://m.edsoo.ru/ff0a478e
YCIIOBUIM paBHOBECHUS pblyara
59 Pemenue 3agad mo reme «Y ClIoBuUs bubmuorexa [JOK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTeust
60 mexanusMma. Jlaboparopnas pabota 0.5
«3mepenne KIIJ[ HakIOHHOH MIIOCKOCTH»
61 Pemrenne 3agad mo reme "PaboTa, MOIHOCTD, bu6mmoreka [IOK
KI1a" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprusi. Knnernueckast u bubmmoreka [JOK
NOTEHUHAIbHAS SHEPTIHUsl https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHSI MEXaHUYECKON dHEPIUU bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"DKCEePUMEHTAIBHOE ONPEICTICHUE
64 W3MEHEHU KUHETHYECKON U MOTECHIINAIbHOMI 1
SHEPTUU MPY CKATHIBAHUU TeJa 110 HAKIOHHOM
MJIOCKOCTH"
65 KonTtponsHas padora no Teme «Pabora u
MOITHOCTb. DHEPTHS»
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme bubnuoreka [JOK
"MexaHn4eckoe aBHKeHue" https://m.edsoo.ru/ff0adee6
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme bubnumoreka [JOK
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme

"PaboTa. MontHoCTh. DHEpTUs"
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8 KVIACC

KonuyectBo yacos DJIEKTPOHHbIE
Ne uudposbie
Tema ypoka
/i yp Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne 0GpazoBaTeIbHEIe
padoTsI padoTsI pecypebl
OcHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-
1 KHHETUYECKOU TCOPHH B HX OZILITprle bubmmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI
3 Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOTO bubmunoreka LIOK
COCTOSIHMI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPAOTO, KHUIKOTO U
4 razo00pa3HOro COCTOSHUI BEIlecTBa Ha
OCHOBE I10JIOKEHHUU MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmieckne n amopdHsbie Tena Bubmorexa LOK
P P https://m.edsoo.ru/ff0a5800
6 CmauvBaHue U KallUJUISIPHOCTb. bubmmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U cxKaTue bubmorexa IIOK
p p https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TEMIIEPATYPHI CO
CKOPOCTBIO TEIJIOBOTO JIBUKEHUS YACTHI]
9 Bayrpennss sueprusi. CriocoObl ”3BMEHEHUS bu6nuoreka [IOK
BHYTPEHHEHN YHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunsl Tenionepenaun bubmorexa LIOK
A pea https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepennus "l[Ipaktudeckoe
11 I/I(FHOJ'II)SOE(:EHII)/IG feHJIOBII))IX CBOICTB BEIIECTB U 1 bubnorexa LIOK
" https://m.edsoo.ru/ff0a65¢0
MaTEPUAJIOB B LEJSX SHEProcOepeKeHUS
12 KomnuecTBo TemnoTel. Y nenbHas bubmunoreka LIOK
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TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TeroBoro 6ananca. TermmooomeH bubmmoreka [JOK
U TEIUIOBOE PABHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padota "HccrnenoBanue
14 SIBJ'IeIfI/ISI TI;HJ'IO(I))6MGH3 npu CMIe[I_HI/IBaHI/II/I bubmmorexa LIOK
o o P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpSTYeH BOIBI
Pacyer konmuecTBa TEMIOTHI, HEOOXOTUMOTO
15 JUIS HarpeBaHUs TeJa U BBIIEISIEMOro UM IIpU
OXJIKICHUI
JlaGopatopHnas pabora "Onpexnenenue Bubmuotexa [JOK
16 (%) n
YIEIbHON TEMIIOEMKOCTH BEMIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOMBa. Y IeibHas TEIIoTa bubmmoreka [JOK
CrOpaHust https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPUCTAIJIMUYECKUX ’P;gn Y eapHas TemiaoTa Bubmnorexa HOK
p ' https://m.edsoo.ru/ff0a71d2
TUIaBJICHUS
19 Jlaboparopnast paborta "Onpenenenue bu6nuoreka [IOK
YACJIbHOW TEIJIOTHI TIJIaBICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOHICHCAIHSL. bu6nuorexa LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y nenpHas Temnora
1 napooOpazoBaHMsl ¥ KOHICHCALIUH. bu6bnuorexa [IOK
3aBHCUMOCTb TEMIEPATypPbl KUTICHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBICHUS
Brnaxuocts Bo3ayxa. JlaboparopHas pabota
22 "Onpenenenue f)[ZI){(OCHTenLII){oﬁ Il)snaxciocnd bubnorexa LIOK
P " https://m.edsoo.ru/ff0a7628
BO3yXa
3 Pemenue 3aau Ha onpeneneHue BIaKHOCTU
BO3yXa
[TpuHtUBl pabOTHI TETIOBBIX JBUTATENICH.
24 [TapoBast TypOuHa. /|BUrarensb BHyTPEHHETO

CTOpaHHUSI
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75 KIIJI rermoBoro asurarens. TenaoBbie bubmmoreka [JOK
JIBUTATEJIM U 3aIMTA OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c

2 3aKOH COXpaHEHUs U MPEBPAILCHHS YHEPTUU B
TEIUIOBBIX IpoIleccax
IToaroroBka K KOHTPOJIBLHOHU padOTE 10 TEME

27 "TemnoBsie }IBJIGHI/I}I) I/I3MeHeI:me arperaTHbix buGnnorexa [IOK

N n P https://m.edsoo.ru/ff0a832
COCTOSIHMI BEIIECTBA
KonTponbnas pabora no Teme "TemoBsie
28 HBJIGIfI/I)I I/I3MEI§)HGHI/IG arperaTHbIX COCTOSIHUM buGmnorexa [JOK
T p https://m.edsoo.ru/ff0a86ae
BEILIECTBA

29 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUYECKUX
3apsi/ioB

30 VYpok-uccnenoBanue "IaeKTpu3anus Tl
MHAYKIHMEW U IPU CONPUKOCHOBEHUH"

31 B3auMogeiicTBre 3apssKeHHBIX Tell. 3aKOH bubmmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektprueckoe nose. HarpsxeHHOCTh

32 SJIEKT pﬂquKoro mons. IT I/II)HI_[I/IH bubanorexa LIOK

P P . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3HINH JIEKTPUUECKUX MO
33 Hocurenu snmekTpuyeckux 3apsiioB.
DnieMeHTapHbId 3apsia. CTpoeHrue atoMa

34 [IpoBOIHUKY U TUATEKTPUKH. 3aKOH bu6nuoreka [IOK
COXPaHEHUS NEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3a1au Ha nprMEHEHUE CBOMCTB bubmmoreka [JOK
BIIEKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €T0

36 c ecI;BOBaHHﬂ I/IC"}Z‘IHI/IKI/I ANEKTPUIECKOTO bubmmorexa IJOK

ym ’ p https://m.edsoo.ru/ff0a95a4
TOKa
37 JIeficTBUS SJIEKTPUUYECKOTO TOKA bubmmoreka LIOK
p https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

SJICKTPHUYCCKOI'O I10JIA Ha ITPOBOJAHUKH U
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JUAJIEKTPUKA"

39 DNEeKTPUYECKHUI TOK B METAJIJIaX, JKUIKOCTSIX bubmmoreka [JOK
W razax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYeCcKas 1enb U €€ COCTaBHbIE YaCTH
Cuna Toka. JlabopatopHast pabora bu6nuoreka [IOK
41 n n 0'5
W3MepeHne u peryampoBaHue CUIIbI TOKa https://m.edsoo.ru/ff0a8bd6
DnekTpruyeckoe HanpspkeHue. Bonbtmerp.
42 JTa6o I;.TO Hast aGOIT)a "U3mepeHue u b 0.5 buGmnorexa [IOK
patopHas p ,P ’ https://m.edsoo.ru/ff0a9¢14
pEryJIupoBaHHE HANPSKEHUS
43 CornpoTuBieHe MPOBOAHUKA. Y ACIBHOE bu6nuoreka [IOK
COIIPOTHUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh
44 AIEKTPUUYECKOTO COMPOTUBIICHUS ITPOBOIHUKA 1 bubmmoreka [JOK
OT €ro JUIMHBI, TUIOMIAIN MOMIEPEYHOTO https://m.edsoo.ru/ff0aa738
ceueHus U marepuana”
3aBUCHMOCTD CUJIbI TOKA OT HAIIPSDKCHHUS. bu6nuoreka [IOK
45
3akon OMa JyIsl ydacTKa 1enu https://m.edsoo.ru/ff0aa44a
Jlaboparopnast pabora "HcciaenoBanue
46 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO Yepe3 1 bubmmoreka [JOK
pE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaICIbHOE
COEJIMHEHUS IPOBOJHUKOB
Jlaboparopnast padota "IIpoBepka mpaBuia
48 CJI0’KEHUS HAMPSHKEHUN MPU 1 bubmuoreka [JOK
IOCJIEAOBATEIIbHOM COEAUHEHNUU ABYX https://m.edsoo.ru/ff0aaas58
pe3ucTopon”
Jlaboparopnas padota "[IpoBepka mpasuiia
49 IS cinm I;OKaIr)I U T1a aJIJP;eJIBEIOM P 1 Bubmorexa HOK
P p " https://m.edsoo.ru/ff0aadle
COETMHEHUH PE3UCTOPOB
50 Pemrenue 3anau Ha npumeHeHue 3akoHa Oma bu6nuoreka [IOK

AJIA Pa3JINYHOro0 COCANMHCHUA IIPOBOJHHUKOB

https://m.edsoo.ru/ff0aaf8a
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51 PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO TOKA. bubmmoreka [JOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 Jlaboparopnas pabota "Onpenencare paboTh 1 bu6nuoreka [IOK
Y MOIIHOCTH 3JIEKTPUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DIEKTPUYECKHE IICTTH B IIOTPEOUTEIIH
53 3JIEKT pﬂqecxoﬁ SHEPruu B 611):.IT KopoTtkoe Bubmzorexa [IOK
p P y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJILHOM pabOTE MO TEMe
54 "DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tela U bu6nuorexa [IOK
ux B3auMoaercTBua. IlocTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUN TOK"
KonrponsHast pabora o Teme
55 "DnexkTpudecKue 3apaabl. 3apsIKCHHBIC Tella U bu6nuoreka [IOK
uXx B3auMojeicTBus. [locTosSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"
56 IlocTosTHHBIE MAarHUTEL, MX B3aMMOJICHCTBHE
57 Ypok-uccnenosanue "M3ydenue nonei 1 bubmunoreka LIOK
IMOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
53 MarnuTtHoe 1mojie. MarauTHoe nosie 3eMiId | bubmunoreka LIOK
€ro 3HaueHue JUIA )KU3HU Ha 3eMIiie https://m.edsoo.ru/ff0acOba
OmnmiT DpcTena. MaraHuTHOE IOJIE
59 3JICKT I/II‘)IGCKOFO Toka MaraurtHoe 1moJje bubmmorexa LIOK
p https://m.edsoo.ru/ff0ac1d2
KATYIIKU C TOKOM
[IpuMeHeHHEe 3JIEKTPOMArHUTOB B TEXHHUKE.
60 .HEGO aTopHas aG(FTa "U3yyeHue nelcTBus 0.5 Bubmorexa HOK
paropai p ya | ’ https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISI Ha IPOBOJIHHUK C TOKOM
DNEeKTPOABUTATEIH TIOCTOSTHHOTO TOKA.
Hcronp30BaHKE 3JIEKTPOABUTATEIICH B
61 TEeXHHYECKHUX YCT oﬁchax W Ha TPAHCIIOPTE bubmmorexa LIOK
yeTp " P pTe. https://m.edsoo.ru/ff0ac86¢
JlaGopatopHnas pabora "KoHcTpynpoBanue u
n3ydeHue paboThl dJIEKTpOABUTATEIA"
62 OmnpiTel Dapanes. 3aKOH AEKTPOMarHUTHOM
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naaykuuu. [Ipasumno Jlenna

Onektporereparop. CrocoObl MoTydeHUs

63 AJIEKTPUYECKON SHEPTUU. DJIEKTPOCTAaHIIUH HA 1
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOJILHOU paboTE MO TEMe 1
"DJIeKTpUUECKUE U MAarHUTHBIC SIBJICHUS"
65 KonrponsHast pabora o Teme | Bu6muotexa [JOK
"DNeKTpUYECKNE U MAarHUTHBIE SIBJICHUS " https://m.edsoo.ru/ff0acb14
66 PesepBubIil ypok. Pabora ¢ Tekcramu mo Teme 1 bu6nuoreka [IOK
"TennoBsie siBICHUS" https://m.edsoo.ru/ff0accSe
67 PezepHblil ypok. Paborta ¢ Tekctamu 1o Teme 1 bu6nuorexa LIOK
"IIoCTOSIHHBIN 371EKTPUUECKUIN TOK" https://m.edsoo.ru/ff0acdc6
63 PezepHblil ypok. Paborta ¢ Tekctamu 1o teme 1
"MarHuTHbI€ sBIEHUA"
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 14.5



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

9 KVIACC

KonuyectBo yacos DJIEKTPOHHbIE
Ne uudgposbie
Tema ypoka
/o yp Beero KOﬁHTpO.}IbeIe I'IpﬁaKanecmae 06pA30BATETBHEI
padoThI padoThI pecypesI
1 Mexanuyeckoe nBuxeHue. MarepuaibHas |
TOYKA
) Cucrema orcueta. OTHOCUTEILHOCTh | bubnuoteka [JOK
MEXaHUYECKOI'O JABMKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSIMOIIMHENHOE JBUKEHUE 1 Bubmorexa LOK
P p a https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIUHENHOE ABUKCHUE. 1
CpenHsisi 1 MTHOBEHHAsi CKOPOCTh
5 [IpssMonmHEITHOE pAaBHOYCKOPEHHOE | bubmmoreka [JOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEITHOTO
6 paBHOYCKOpEHHOTro ABmkeHus. [ paduk 1
CKOPOCTH
JlaboparopHas pabota "OnpeneneHnue
7 CKO peHI/I;II) TGJ‘IE’:Il) npu aBHopcio €HHOM 1 1 bubmmorexa LIOK
yerop prp o yeKop " https://m.edsoo.ru/ff0adb18
JBUKEHUH 110 HAKJIOHHOM TJIOCKOCTH
8 CBoOogHoe magenune tei. OnsiTel [ anuies 1
PaBHOMEpHOE IBMIKEHNE TTO OKPYKHOCTH.
9 [lepuon I/II) qaCTHOTa 00 ameHHﬂpJ}gI(HeﬁHaﬂ u 1 bubnorexa LIOK
p p ’ https://m.edsoo.ru/ff0ael76
YIJI0Basi CKOPOCTH
10 LleHTpOCTPEMHUTEBHOE YCKOPEHHE 1
N bubnuoteka [JOK
1
11 IIepsbiit 3ax0oH HproToHa. BekTop cuisl https:/m.edsoo.ru/f0ac612
12 Bropoii 3akon Hetorona. PaBHozelicTByromas | Bu6muotexa [JOK

cHhJIa

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

bu6mmoreka [IOK

13 Tpernii 3akoH Herorona. Cynepno3unus cui https:/m.edsoo.ru/f0ac982
14 Pemenue 3aga4 Ha MpuMEHEHNE 3aKOHOB bubmmoreka [JOK
Hprotona https://m.edsoo.ru/ff0aeb6c
Bbubmunoreka LIOK
15 Cunna ynpyroctu. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no teme «Cuiia ynpyroctu
JlaGopatopHas pabota «OnpezneneHue Bu6muotexa [JOK
17
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0ace28
bu6mmoreka [IOK
18 Crna Tpenms https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuiia TpeHUs» Bubmmorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHast pabota "Onpezaenenue bu6nuoreka [IOK
Kod(dUIMEHTa TPEHUS CKOJBKCHHS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3agau nmo teme "3akoHsl HeroTOHA. bubnuoteka [JOK
Cuia ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
2 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK
TATOTEHUs. Y CKOpEHUE CBOOOTHOTO MMaICHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHne TEI BOKPYT
23 rpaBuTaoHHOrO 1eHTpa (ComHeyHast
cucrema). ["amaktuxu"
24 Pemenue 3agad mo reme "Cuiia TSOHKECTH U bubmuoreka [IOK
3aKOH BCEMUPHOTO TSATOTCHUS" https://m.edsoo.ru/ff0af5f8
[lepBas kocmuueckas ckopoctb. HeBecomocTh bu6nuorexa [IOK
25
U IIEpErpy3Ku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MaTepuaJbHOW TOYKHU.
AobcomroTHO TBEpIOE Tenno. PaBHOBecHe bu6nuoreka [IOK
26 R I
TBEPIOTO TENA C 3aKPEIIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHT cuisl. LleHTp TsRECTH



https://m.edsoo.ru/ff0ae982
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Pemenne 3aga4d mo reme "MOMEHT CHIIBL.

bubmunoreka LIOK

28 IlenTp TsIRKECTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOU paboTE MO TEME
29 "MﬂexaHqucxoe I[BII;)KGHI/IG. ]IB)BaHMOI[efICTBHe Bubmnorexa HOK
Ten" https://m.edsoo.ru/ff0b0408
30 KoHnTtposbHas pabota mo teme "MexaHudeckoe bubmmoreka [JOK
nBmwxenne. Bzaumonencraue ten" https://m.edsoo.ru/ff0b06ec
n c tena. U cc . 3ako
31 col\;[(HZEZHI:HHI/IMH l\gzzbynﬂnmoe I/IKHGI:{ oe buGmnorexa [JOK
P N Y - > pyr yupyr https://m.edsoo.ru/ff0b07fa
B3aMMOJICIICTBHE
3 Pemenue 3agau no teme "3akoH COXpaHEHUS bubnuoteka [JOK
uMITysbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenuus "PeakTuBHOE ABMKEHHE B
pUpPOJE U TEXHUKE"
but6mmoreka [IOK
34 Mexannueckas paboTa U MOIIIHOCTb https://m.edsoo.ru/f0b0ag4
35 PaGota cuiibl TSHKECTH, CHITBI YIIPYTOCTH H bu6nuoreka [IOK
CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue padboThl
36 CUJIBI TPEHUS TP PABHOMEPHOM JBUKCHUU
TeJa M0 FOPU30HTAIBHON MTOBEPXHOCTH
37 CBs13b 2HEpruu U padoThl. [loTeHMampHas
SHEprus
33 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKOU DHEPIUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUS YIHEPTUHN B MEXAHHUKE
JlaGopaTtopHas paborta «/3ydeHue 3akoHa bubmmoreka [JOK
40
COXPaHECHUS SHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBHKEHHUE B €TO bubmuoreka [IOK
XAPAKTEPUCTHUKA https://m.edsoo.ru/ff0b1858
42 3aryxarommue KoneOanus. BelHyKIeHHBIC bubmmoreka [JOK

KoJsiebanus. Pesonanc

https://m.edsoo.ru/ff0b2010



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

43

MareMaTuuecKkuil U Npy>KUHHBIA MAsITHUKH

44

Ypok-uccnenoanue «3aBUCUMOCTb MEpUOA
KoJIe0aHUM OT )KECTKOCTHU MPYKUHBI U MaCChI
rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[TpeBpareHre SHEPruU IPU MEXaHHIECKUX
KOJIeOaHUIX

46

JlaGopaTtopHas pabora «OrnpeneneHue
YacTOThI U IeproJia KoJeOaHUH MPY>KUHHOTO
MasITHUKa)

bubmunorexa LIOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas pabota «I[IpoBepka
HE3aBHCUMOCTH TIepHOo/ia KojeOaHuii rpysa,
IMOABCIICHHOI'O K HUTHU, OT MACChHI I'py3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexanunueckue BoiHbl. CBOMCTBA
MexaHW4YeCKUX BOJH. [IpomonbpHbIC 1
HonepeqHHe BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koH(pepenmus "MexaHUYecKre BOJIHBI B
TBEPIOM Tene. CelicMuueckre BOIHBI"

50

3Byk. PactipocTpaHeHue u OTpakeHHUE 3ByKa

51

VYpoxk-uccnenosanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepenmus "YapTpazByk u
nH(]ppa3ByK B IPUPOJIE U TEXHUKE"

bubmunoreka LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe
"3akoHbI coxpaHeHusl. MexaHnueckue
KOJIeOaHus ¥ BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2510

55

KoHnTtponbHas padota mo teme "3aKoHbI
coxpaHeHus. MexaHndyeckue KouebaHus u
BOJIHBI"

56

DNIEKTPOMArHUTHOE TOJie. DIEKTPOMArHUTHbBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

BOJIHBI

57 CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepennus "[xana
bu6nuoreka [IOK
58 3JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBaHue 1
N " https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMArHUTHBIX BOJIH JJISI COTOBOH CBSI3U
VYpok-uccnenosanue "M3yueHue cBONCTB
bu6nuoreka [IOK
59 3JIEKTPOMAarHUTHBIX BOJIH C TOMOILBIO 1
MOBHITBHOTO TeeoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3a1ay Ha onpeieieHne 4acTOThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DneKkTpoMarHuTHas mpupoza ceera. CKOpocTh bubmmoreka [JOK
cBeTa. BorHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsiMonuueitHoe
bu6nuoreka [IOK
62 pacrnipoctpanenue cBera. 3atmenus CoJHIA U 1
Tysbi https://m.edsoo.ru/ff0b3658
3aKOH OTpaxe€HMs cBeTa. 3epkaina. Pemenue
but6mmoreka [IOK
63 3a71a4 Ha IPUMEHEHUE 3aKOHA OTPAXKEHUS
c I[e ) P P https://m.edsoo.ru/ff0b38c4
BET
64 [Ipenomnenne cBera. 3aKOH NPEIOMIICHUS Bu6muotexa [JOK
CBETa https://m.edsoo.ru/ff0b3aeca
[TonHOEe BHYTpEHHEE OTPAKEHUE CBETA.
bu6nuoreka [IOK
65 Hcnonb3oBaHre MOJTHOTO BHYTPEHHETO 1
https://m.edsoo.ru/ff0b3cS5c
OTPAKECHHSI B ONTHYECKUX CBETOBOAAX
JlaGopaTtopHast pabota "HcciaenoBanue
66 3aBHCHMOCTH YTJIa IPEJIOMJICHUSI CBETOBOTO
Jdy4a OT yIJla aJeHHsl Ha TpaHule "BO3ayX-
crexsio""
Ypoxk-koHpepennus "Hcnons3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBOJIbl, ONTUKOBOJIOKOHHAS CBSI3b"
bu6nuoreka [IOK
68 JIunzel. OnTHyeckas cuiia JTUH3bI 1

https://m.edsoo.ru/ff0b3{2¢



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c

bu6mmoreka [IOK

69 [MocTpoenne n3o6paskeHu B TMH3aX https://m.edsoo.ru/f0bd44a
JlaboparopHas pabota "Onpenenenue
70 dox EH:)FEH ;JSTOSIIII/IH le)rl)ITII[/ItfecI;P(I)ﬁ CHUIBI bubmuorexa LIOK
Y I.), " https://m.edsoo.ru/ff0b4206
COOMpAroIIe JTUH3BI
71 VYpoxk-koHpepennus "OnTuyeckue JTNH30BbIC bubmmoreka [JOK
puoopsI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 xak ontuyeckas cucrema. 3peHue bubmaorexa LIOK
’ https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus "Jledextsr 3penus. Kak
COXpaHUTH 3peHue"
Paznoxenne 6enoro cBeta B criekTp. OMBITHI
74 Hrerorona. Cnoxenue CHGKTpaJIBHLg( LIBETOB Bubnorexa HOK
) ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaboparopHas pabota "OnBITHI 110
pa3lIoKEHUIO OEJI0T0 CBETa B CIIEKTP U bubnuorexa [JOK
75
BOCIIPUATHIO L[BETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJIOJICHUU Yepe3 [BETOBbIC (PHIIHTPHI"
76 Ypoxk-npaktukyM "BoiaHOBBIE CBOWCTBA CBETA:!
nucriepcusi, uaTepdepeHIus u audpaxuus”
77 OmnbiTel Pesepdopna v mianeTapHast MOJIETb bu6nuoreka [IOK
aroma https://m.edsoo.ru/ff0c12a8
78 ITocrynarter bopa. Moaens atoma bopa
79 Hcnyckanue U MOTJIOLEHNE CBETa aTOMOM. Bu6muotexa [JOK
KBautbl. JInHe4yaThie CIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-nipaktukym "HalnroieHre CrieKTpoB bubmmoreka [JOK
WCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH U €€ BUIBI bubnnorexa LIOK
A A https://m.edsoo.ru/ff0c1672
82 Ctpoenue aTroMmHoro siapa. Hykinonnas Moaens Bubmorexa LOK
’ https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe ipeBpanieHus. M3oromnel bubnuoteka [JOK



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
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https://m.edsoo.ru/ff0clal4

Pemenue 3agad mo reme: "PagnoakTUBHBIE

but6mmoreka [IOK

84
npeBpaieHus" https://m.edsoo.ru/ff0c1b4a

85 [lepuon nonypacnana

26 Ypoxk-koH(pepennus "PagnoakTuBHbIC bu6nuoreka [IOK
U3JIy4eHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 SnepHble peakiiu. 3aKOHbI COXPAHEHUS bu6nuoreka [IOK
3apsAI0BOTO U MacCOBOI'O YHCEI https://m.edsoo.ru/ff0c1c58

23 DHeprusi CBSI31 aTOMHBIX sifiep. CBs3b MacChl U bubmunorexa LIOK
SHEPTUU https://m.edsoo.ru/ff0c1d7a

&9 Pemenue 3agau no teme "SAnepueie peakuuun'

90 Peakuuu cunrtesa u nenenus saep. Mcrounmku bubnuoreka [JOK
sHeprun CoJIHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHdpepenuus "SnepHas sHepreTHKa.

91 JleficTBHS pagquOaKTUBHBIX U3JIy4EHUN HA
JKUBBIEC OpraHU3MbI"

[ToaroToBKa K KOHTPOJILHOM paboTe 1Mo TeMe

9 "DIeKTPOMarHuTHOE TIOJIE. bubmmoreka [JOK
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sABICHUS"

KonTtponsHas pabora o Teme

93 "DEeKTPOMarHuTHOE MOJIE.
DeKTpoMarHuTHbIe BoJiHbI. KBaHTOBbIE
sABICHUS"

94 [ToBTOpenue, o606meHue. JlabopaTtopHbie bubmmoreka [JOK
pabotsl o Kypey "B3zaumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTopenue, 0600meHue. Perenne

95 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 110 TeME bubnnorexa [JOK
"Terobie mpoueccs” https://m.edsoo.ru/ff0c2572
[ToBTOpenue, 0600IeHNE. Permenune

96 pacyeTHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe bubmmorexa IJOK

"KII/] TermoBbIx aBurarenei'”

https://m.edsoo.ru/ff0c2a22
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[ToBTopenue, 06o0meHue. Perenne

97 pacUETHBIX U KQYECTBEHHBIX 3a7a4 M0 TEME 1 bubnorexa LIOK

" " https://m.edsoo.ru/ff0c2b30

KIIJl anekTpoycTaHOBOK

03 [ToBTOpenue, 0600meHne. JlabopatopHbie | 1 bubmuoreka [IOK

pabotsl o Kypey "CBeToBbIE sSIBIECHUSA" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenwue, 06001eHue. PaboTta ¢ TekcTamu | bubmmoreka [JOK

1o TeMe "3aKOHbI COXpAaHEHHUS B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o6menue. Pabora ¢ Tekctamu 1 bubmmoreka [JOK

o Teme "Konebanus 1 BOIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTopenue, 06o0menue. Pabora ¢ TekcTamu 1 Bu6muotexa [JOK

1o TeMe "CBeTOBbIC ABICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600meHne. PaboTta ¢ TekcTamu 1

no teme "KBanToBas u sinepHas ¢puzuka'

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METONMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacce/ [lepsimkun A.B., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTBIO «M31aTenbCTBO «DK3aMEH»

» ®usuka, § knacc/ [lepoimkun A.B., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AxnimonepHoe o61mecTBo «3maTenscTBo
«IIpocBemenue»

» ®usuka, 9 xknacc/ [leppimkun A.B., I'yrhuk E.M., O61ecTBo ¢ orpaHu4eHHON

O0TBETCTBEHHOCTHIO «J[PODAY»; AkinonepHoe o01ecTBo «31aTenbeTBo

«IIpocsemieHue»

METOAUYECKUE MATEPHUAJIBI J1JI51 YYUTEJISA

7 KIIACC

1.PaGouas nporpamma.

2. IIporpammbl OCHOBHOTO 00111eT0 00pa3zoBanus. @usuka. 7 — 9 Knaccel
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.

BAKO, 2014, B cooTBeTCTBUYU C BBIOPAHHBIM YU€OHUKOM:

4. Ieppimkun A.B. ®usnka. 7 knacc. Y4ueOHuK 11t 001eo0pa3zoBaTebHbIX
yapexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.M. CoopHHK BONIPOCOB U 3aja4 1o ¢puszuke. 7-9 k. — M.:



[Tpocsemenne, 2010. —192c.

8 KIIACC

1. Pabouas nporpamma. ®usuka. 7 — 9kiacchl: yaeOGHO-METOANYECKOTO TOCOOUs
/coct. TuxonoBaE.H. — 2-e u3z.,crepeorun. —M.: [poda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 0OpazoBanus. Puznka. 7 — 9 Kimaccel
(aBTopsi:A.B.ITepbiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHUH C

BBIOPAHHBIM YUEOHUKOM:

4. lepoimkun A.B. ®usnka. 7 knacc. Y4eOHuK 11t 0011eo0pa3zoBaTebHbIX
yapexaeruit . M.:/Ipoda. 2011

5. Jlykammmk B.U. COopHUK BOmTpocoB 1 3a1a4 no ¢pusuke. 7-9 ki1 — M.
[Ipoceenienne, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIC
paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. Actaxoa T.B. ®usuka. 7 knacc. Jlaboparopubie paboTel. KoHTpoIbHBIC
3aganus. —Caparos:JIuneit, 2014.

8. «KonTponbHO-u3Mepurenbubie Mmatepuaisl. Gusuka. 7 knace/Coct. H.A.
3opuH. — 2-e u3z.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaeOHO-MeTonuueckoe mocooue/ A.E. Mapon.-

M.: dpoda, 2011.- 123c¢.:



10.A.B. [Teprimkun ®usuka-8xit 2017 M. JIpoda

11.H.B. ®unonosuy Metoaudeckoe nocodue 2015 M. Jipoda

12.A.E. MapoHn, E.A. Mapon CamocTosiTeNibHbIE U KOHTPOJIbHBIE paOOTHI-8
kiacc 2017 M. Ipoda

13.B.B. lllaxmaroBa ,O.P. llledep Auarnoctuueckue padbotsl -8 kimacc 2016 M.
Apoda

14.A.E. Mapown, E.A. Mapon, C.B. Ilo3oiickuit Coopauk Bonpocos u 3a1au

2015 M. ipocda

9 KIIACC

1. Pabouas nporpamma. @usnka. 7 — 9xmaccel: yaeOHO-METOINYECKOTO MTOCOOUS
/coct.TuxonoBaE.H. — 2-e uza.,crepeorumn. —M.: JIpoda,2013. — 398,(2)

2. IIporpaMmMbl OCHOBHOT'O 00111€T0 00pa3oBanus. Puznka. 7 — 9 Kiacchel
(aBTopsl:A.B.ITepeimkun, H.B. ®unonosuy, E.M. ['yTHHK).

3. Pabouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBHH C BEIOPAHHBIM YYCOHUKOM:

4. lepoimkun A.B. ®usnka. 7 knacc. Y4eOHUK 11t 0011eo0pa3zoBaTebHbIX
yapexaeHuit . M.:/Ipoda. 2011

5. Jlykamuk B.M. COopHHK BOIPOCOB U 3aj1a4 1o ¢pusuke. 7-9 k1. — M.:
[Ipocemenue, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE

pabotsl. —5-¢ u3nanue,- M.MJIEKCA, 2013.



7. Actaxoa T.B. ®usuka. 7 knacc. Jlaboparopusie paboTel. KoHTpoIbHBIE
3ananus. —Caparos:Jlunei, 2014.

8. «KoHTponapHO-U3MepuTeNbHbIe MaTepuanbl. Pusuka. 7 kinacc/Coct. H.U.
3opuH. — 2-¢ u3z.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuedHo-meroaudeckoe nocooue/ A.E. Mapos.-

M.: Ipoda, 2011.- 123c.:

KoHTposibHbIE U caMOCcTOsATEIbHBIE PA0OTHI MO (PU3MKe. 9 KIacc: K y4ueOHUKY
A.B. Ilepsimikuna, E.M. I'ytHuk «®usuka 9 knace» / O.U. I'pomiiesa. — M.
MN3narenscTBO «OK3ameny, 2014,

Tector o ¢usuke. 9 knace: k yueOnuky A.B. Ilepeimkuna, E.M. I'yTauk
«Du3uka

9 knace» / O.H. I'pomueBa. — M.: M3znarenbcTBo «OK3ameny, 2010.

®dwuzuka. 9 kmacce. TemaTudueckue TECTOBBIC 3aManus i1t moAroToBky kK [THA. /
aBT.- cocT.: M.B. bolinenko, O.H. Mupomkuna. — fpocinasis: OO0 «Axkanemus
pasButHs», 2014.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HNHTEPHET

7 KIIACC

. bubnuoreka — Bcé o nmpeamery «duszukay. — Pexxum gocryrmna:
http://www.proshkolu.ru

2. BuneoomnbITsl Ha ypokax. — Pexum noctyna: http://fizika-class.narod.ru


http://www.proshkolu.ru/
http://www.proshkolu.ru/
http://fizika/

3. Equnas komiekius mudpoBbix 00pa3oBaTeNbHbIX pecypcoB. — Pexxum

noctymna: http://school- collection.edu.ru

4. lutepecHble MaTEpUaIIbl K ypOKaM (PU3UKH 110 TEMaM; TECThI 10 TEMaM;
HarJsAHbIe TocoOus K ypokam. — Pexxum goctyna: http://class-fizika.narod.ru
5. udpossie oOpazoBaTeabHbIE pecypchl. — PexxuM qoctymna:
http://www.openclass.ru
6. DnexkTpoHHbIe yueOHUKY 110 ¢uszuke. — Pexxum nocryna: http://www.fizika.ru
8 KIIACC
1. bubnnoreka — Bc€ mo npeamery «dPusnka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuneoomnbiTel Ha ypokax. — Pexum noctyna: http://fizika-class.narod.ru

3. Enunas komnekuus nudpoBbIx 00pa30BaTeIbHbIX pecypcoB. — Pexxum

nocrymna: http://school- collection.edu.ru

4. lutepecHble MaTEpUaIIbl K ypOKaM (PU3UKH 110 TEMaM; TECThI 10 TEMaM;

HarJIsAHbIE TOCOOUs K ypokaM. — Peskum noctyma: http://class-fizika.narod.ru

5. [ludpossie oOpazoBaTenbHBIE peCypChl. — PesxxuM qoctyma:

http://www.openclass.ru


http://school/
http://class/
http://www.openclass.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://www.proshkolu.ru/
http://fizika/
http://school/
http://class/
http://www.openclass.ru/
http://www.openclass.ru/

6. DnexTpoHHbIe yueOHUKU 1o pusmke. — Pexum noctyna: http://www.fizika.ru

9 KIIACC

1. BuneoonsiThl Ha ypokax. — Pexxum goctymna: http://fizika-class.narod.ru

2. Equnas xomnekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum

noctymna: http://school- collection.edu.ru

3. MaTepecHble MaTepHralbl K ypokaM (PU3UKHU IO TEMaM; TECTHI 110 TeMaw;

HarJsAHbIe TOcoOUs K ypokam. — Pexxum goctyna: http://class-fizika.narod.ru

4. lludposbie 0OpazoBarenbHbIe pecypchl. — Pexxum noctymna:

http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKH MO (usuke. — Pexxum noctyna: http://www.fizika.ru

6./luctanmonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpBITHIH KJ1acC.


http://www.fizika.ru/
http://fizika/
http://school/
http://class/
http://www.openclass.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist/

CeteBoe obpaszoBatenbHOE cooOIecTBo. http://www.openclass.ru/node/109715

7. Enunas xosutekius udpoBbIX 00pa30BaTeIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanpHBIi HEHTP WH(HOPMALIMOHHO-00PA30BATENBHBIX PECYPCOB.

http://www.fcior.edu.ru/

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

10. T'azeta «1 centsiOps» maTepuansl o gusuke. http://archive.lseptember.ru/fiz

11. Aunmanuu ¢uszndeckux o0bekToB. http://physics.nad.ru/

12. XKusas ¢usuka: oOydaromias nmporpamma. http:// www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/


http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.fizika.ru/
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