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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no gu3uke Ha ypOBHE OCHOBHOTO oOLIEro oO0pa3oBaHMs COCTaBJIeHA Ha
OCHOBE TMOJOXXEHUW M TpeOOBaHWN K pe3ylbTaTaM OCBOECHHA Ha 0a30BOM YPOBHE
OCHOBHOU 00pa3zoBatelibHONM Tporpammebl, npenactaBieHHbix B PI'OC OO0, a Takxke c
yuétoM (QeaepaibHOM paboueil mporpammbl BocnuTanus u KoHnenuuu mnpernojgaBaHus
yueOHoro npeameta «Dusuka.

CopepxaHue mporpamMMbl 1O  (U3MKE  HaAmpaBleHO Ha  (opmupoBaHue
€CTECTBEHHOHAYUYHOU IPaMOTHOCTH OOYYalOIMXCS M OPraHU3aIuio U3ydeHus: (GU3MKU Ha
NeATeNIbHOCTHOM OCHOBE. B mporpamme 1o ¢u3rke yuuThIBatOTCS BO3MOXHOCTH Y4€OHOTO
npeamera B peanusanuu tpedoBanniit ®I'OC OOO k mIaHUPYEeMbIM JUYHOCTHBIM H
METanpeMETHBIM  pe3ysibTaTaM OOy4YeHHUs, a TaKXke MEXIPEAMETHbIE  CBS3H
€CTEeCTBEHHOHAYUYHBIX YUEOHBIX MPEJIMETOB HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUSI.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpelie]ieHue ydyeOHOro marepualia Io
rojaM oOyuyeHus (1o Kjaccam), Impeajiaraet MpUMEPHYIO MOCIEI0BATEIbHOCTh U3YUCHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COACPKAHUS M YUYETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma mno ¢usuke pa3paboTaHa ¢ UEIbIO OKa3aHUSA METOJAMYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duznka SBISETCS CHCTEMOOOPA3YIOIMM JUIsI E€CTECTBEHHOHAYYHBIX Y4eOHBIX
NPEIMETOB, TMOCKOJbKY (DU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOIECCOB W SIBJICHUH,
U3y4aeMbIX XUMUEH, OUOIoTHel, acTpoHOMUEH U (hu3ndeckon reorpadueid, BHOCUT BKJIaJl
B €CTECTBCHHOHAYYHYIO KAapTUHY MHpa, MPENOoCTaBisieT Hauboiiee sICHbIE OO0pa3Ilbl
NPUMEHEHHUS] HAyYHOTO METOJla TMO3HaHUS, TO €CTh CIOco0a MONY4YeHUs JOCTOBEPHBIX
3HaHUU O MUDE.

Onmna w3 TrHaBHBIX 3a7ad  (U3UYECKOTO0 O00pa3oBaHHMs B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUH €CTECTBEHHOHAYYHOIN TPaMOTHOCTH M MHTEpeca K
HayKe y 00y4aromuxcs.

N3yuenne Qusukn Ha 0a30BOM YPOBHE IMPEAINOJaraeT OBJIAJICHUE CICTYIOIINMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLUIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCT:

e Hay4HO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIE/IOBAHMUS;

e HHTEPIPETUPOBATH JAHHBIE U MCIOJIb30BATh HAYYHBIE JOKA3aTEeIbCTBA IS
MOJIYYEHUS BHIBOJIOB.

Ienu n3ydenus U3k Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs ONPEICICHBI B
Konnenuuun mnpenogaBanuss yueOHoro mnpeamera «Pusnka» B 00pa3zoBaTENbHbBIX
OpraHu3aLusax Poccuiickon Oenepanuu, peAU3YIOLINX OCHOBHBIE
o011eo0pa3oBaresibHbIEe MPOTPaMMBbIL, YTBEPKIEHHOU pemenrem Komnernn MunuctepcTa
npocsenienus Poccuiickoit @enepanunu (npotokon ot 3 aexadps 2019 r. Ne [1K4BH).

Heaun nzyyenus Gpusuku:



e TMpHOOpEeTEeHHEe MHTEpeca U CTPEeMJICHHUS OOydJalomUXcs K HAyYHOMY H3YUYCHHIO
MIPUPOIBI, PA3BUTHE WX MHTEIICKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHMI O HAYYHOM METOJE TMO3HaHUA H (OPMUPOBAHUE
MCCIIEZIOBATEIHCKOTO OTHOUICHHS K OKPYKAIOIIUM SIBIICHHSIM;

e (opMHpOBaHHE HAy4YHOTO MHPOBO33PEHHS Kak pe3ylbTaTa H3y4eHHUS OCHOB
CTPOEHUS MaTepPUH M PyHIAMEHTAILHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHwe TmpeACTaBICHUH O poau (UUKA JUISI  Pa3BUTHSA  JAPYTHX
€CTECTBECHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

e pa3BUTHE MPEACTABICHUNA O BO3MOXKHBIX cepax Oynymiedl mpodeccruoHambHON
JeSTeTbHOCTH, CBSI3aHHOM ¢ (DM3MKOM, MOATOTOBKA K JalTbHEUIIEMYy OOYYCHHIO B
ATOM HalpaBICHUH.

JloCcTI)KeHrEe JTUX IeNield IporpamMMbl N0 (U3MKE Ha ypOBHE OCHOBHOTO OOIIEro

o0pa3oBaHHs 00€CIIeYMBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

e TMpHOOpETEeHHE 3HAHWUU O JUCKPETHOM CTPOCHUHU BEIECTBA, O MEXaHHUYECKHUX,
TEIUIOBBIX, SJICKTPUYCCKNX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpUOOpPETEHUE YMEHHUW ONHCHIBATH W OOBSACHATH (U3MUCCKUE SIBICHHUS C
UCII0JIb30BAaHUEM TIOJTyYCHHBIX 3HAHUH;

e OCBOCHHE METOJOB PEIICHHS MPOCTEUINNX PACUETHBIX 3a/1a4 C MCIIOJIb30BAaHUEM
buznuecKux Mojiesiel, TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

e pa3BUTHE YyMEHUW HaOMIONAaTh TPUPOAHBIC SBICHUS W BBITIOJIHATH OIBITHI,
nabopaTopHbie pabOThl U IKCTIEPUMEHTAIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM
U3MEpUTETBHBIX TPHUOOPOB;

e OCBOCHHE NMPUEMOB pabOTHI ¢ HHPOPMAIUEH (HU3NIECKOTO COACPIKAHMS, BKITIOYAs
UH(GOPMAIIMIO O COBPEMEHHBIX JOCTH)KCHUSX (PU3MKH, aHAIU3 M KPUTHYECKOE
OIlCHUBaHHUE WH(OpMaIHH;

e 3HAKOMCTBO cO cdepamMu NPOPECCUOHATBLHON NEATeNbHOCTH, CBSI3aHHBIMU C
(GU3UKON, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JTOCTHXKCHHSIX
buznuecKkon HaAyKH.

Ha w3ydenne ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJeN0), B 8 Kiacce
— 68 uacoB (2 wyaca B Hememwo), B 9 kimacce — 102 wyaca (3 uyaca B Heneno).

IIpenmaraemsrii B mporpaMmme 1o (hu3uKe MmepeueHpb J1adopaTOPHBIX pabOT M OIBITOB
HOCHUT PEKOMEHIATEIBHBIN XapaKTep, YUUTENb JAeIacT BRIOOP MPOBEACHUS JTaOOPaTOPHBIX
paboT M OMBITOB C YYETOM HHIAWBHAYAJbHBIX OCOOCHHOCTEH OOYYaroIIUXCs, CIMCKa
AKCIIEPMMEHTAJbHBIX 3aJlaHUi, TpeaaracMblX B paMKaX OCHOBHOT'O TOCYAapCTBEHHOTO
JK3aMeHa Mo (u3HuKe.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIC, JJIIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenudyuH. Dusnmyeckue
npubopsl. [lorpenHocTs U3MepeHuit. MexayHapoiHasi CUCTEMA €TUHUII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcrecTBeHHOHAy4HBI METOJI TO3HAHUS: HAOJIOJEHWE, IMOCTAHOBKA HAYy4YHOTO
BOIPOCA, BBIJIBIIKCHUE TUIOTE3, DKCIIEPUMEHT 0 MPOBEPKE TUMOTE3, OOBICHEHUE
HaOMroaeMoro siBjeHus. Onucanue PuU3nUecKux sIBICHUN ¢ TTOMOIIBI0 MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUUECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.

2. dusznueckue MpUOOPHI U MPOIEaYpa MPAMBIX U3MEPEHHUIN aHAJTOTOBBIM U

1T (POBBIM TPHUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI AeJIEHUS Kbl U3MEPUTENHLHOTO TTprbdopa.
2. H3mMepeHune paccTOsTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3Mmepenne Temmeparypbl NpU MOMOIIM JKUIKOCTHOTO TEPMOMETpa U
NaTYMKa TEMIEPATYpPHI.

6. IlpoBeneHue uccleoOBaHMS MO MPOBEPKE TMIOTE3bl: JAIbHOCThH MOJETA
HIaprKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, WX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHre 4actui] BemiectBa. CBs3b CKOPOCTU JIBMDKEHHUSI YaCTHUIl C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTtamindeckux) Tena. B3auMocBsi3b MEX]y CBOWCTBAMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGOmionenue  siBIeHUM,  OOBSCHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.

SBnenne wHepUUU. 3aKOH HMHEpUUU. B3aumoneilcTBue Ten Kak MpUYMHA
U3MEHEHUSI CKOPOCTHM JBMOXKEHUsSI Teld. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BellecTna.

Cuna kak XapakTepuCTHKa B3auMoOJiecTBUs Tel. Cuia ynpyrocTd U 3aKOH
I'yka. M3mepeHune cuibl ¢ MOMOIIBIO JUHAMOMETpA. SBIIEHUE TATOTEHUS U CHUJa
TshkecTd. Cuia TSKeCTU Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HAPABJICHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHws.
TpeHune CKONbKEHUS U TPEHUE MOKOs. TpeHue B MpUpoae U TEXHUKE.

Jemoncmpauuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.
N3mepenne CKOpoCTH NPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenue siBieHUs: HHEPIIUH.

CpaBHeHHME MaccC 10 B3aUMOJICHCTBUIO TEJ.
Ciio)xeHue CUJl, HalpaBJICHHBIX MO OHON MPSIMOM.

Jlabopamophuie pabomot u onvimot.

1. OmnpeneneHre CKOPOCTH PaBHOMEPHOIO ABWKEHUS (IIapuKa B KUIAKOCTH,
MOJIEIIN JICKTPUUYECKOTO aBTOMOOUJIS U TaK JaJiee).

1
2
3
4. HabGnroneHre U3MEHEHHS CKOPOCTH IIPH B3aUMOJICHCTBHUH TEJL.
5
6.

2. OmpeneneHue cpeaHEeM CKOPOCTH CKOJBXKEHHUS OpycKa WIIM IIapUKa 10
HAKJOHHOU MIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPIOTO TeA.

4. OmnbIThl, NEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHus (aedopmariun)
MPYXUHBI OT MPUIIOKEHHOMN CHUJIBI.

5. OmnpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXEHHUS OT
BECa TeJIa U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3neu 4. JlaBjieHne TBEPABIX TeJI, dKUIKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MalluHbl. 3aBUCUMOCTb JaBIEHHUS >KUIKOCTU OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmocdepHoe naBieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHON oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTb aTMOC(EPHOTO J1aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODSI.
[TpuGops! 115t U13MepeHust aTMOCHEPHOTro JTaBICHUS.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocy/bl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BEMA MOTPYKEHHOM YaCTH
T€JIa U INIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEHN CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE IIaBaHUs TEJl: NJABAHUE WM MOTPY)KEHUE TEJl B 3aBUCHUMOCTHU

S L T o

~

OT COOTHOILIEHUS IIJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMa MOTpyKEHHOM B
AKUJKOCTh YaCTHU TEJa.

2. OmpeneneHue  BBITAJIKMBAIOMICH  CWIIbI, JICHCTBYIOIIEHW Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOIIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
NEUCTBYIOIIE Ha TENO0 B XKUJIKOCTH, OT O00BbEMA MOTPYKEHHOWU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHne apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEeAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. llpumeHeHune npaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W IOTEHIHMAIBHAS  DHEPTHS.
IIpeBpamenne 0THOTO BHUJIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIBHOU ITOBEPXHOCTH.

2. Hccnenosanue ycia0BHUM paBHOBECHUs pblyara.

3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. N3ydeHune 3aKOHA COXPAaHEHMSI MEXAHUYECKON DHEPIUU.

8 KIIACC

Paznen 6. TermioBble siBIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca W pa3Mmepbl aTOMOB M MOJIEKYJd. OmNbITh, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopaenun TBEPAOrO, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUIAKOCTEH U
TBEPBIX TE€JI HAa OCHOBE TMOJIOKEHUN MOJEKYIIPHO-KHHETUHYECKON TEOpUH.
CmauunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHeE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JIBUKCHUS
gactull. BHyTpeHHsiss sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPruu:
TeIIonepeaya u COBEpILICHUE paboTHI. Buns TeIUIONEpEIauH:
TEIUIONPOBOHOCTh, KOHBEKIS, U3JTYYEHHUE.

KonnuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA ILJIABJICHUSA.
[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue. YaenpHas TerioTa
nmapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CrOPAHMUSL.

[Mpunuunel padotsl TemnoBbix ABurateneit KIIJ TermnoBoro nBurarens.
TernoBbie IBUTAaTENIM U 3aLIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmionenue siBjeHui cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3menenne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXKJICHHU.

[IpaBuna nu3MepeHus: TeMIepaTypsl.

Buabl Teronepenaymn.

OxnaxxaeHue Npyu COBEPILICHUH PaOOTHI.

Harpesanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoeHre nocTossHCTBA TEMITEPATyPhl MPU TIABJICHHUH.
Mojenu TeIJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnBITH IO OOHAPYKEHUIO JEUCTBUS CHUJT MOJIEKYJIIPHOTO TIPUTSIKESHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

[IpoBepka rumoTe3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPaTYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH DSHEpPruu Tella B pe3yJsibTaTe
TEIIoTepe1au U pabOThl BHEITHUX CHIL.

HccnenoBanue sBACHUSA TEIUIOOOMEHA IIPHU CMEIIMBAHUU XOJOJHOW H
ropst4ei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  IIpHU
TEIJIO00OMEHE C HAarPEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTENILHON BIIAXKHOCTH BO3/yXa.

Onpenenenue yAaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHUS.

Onektpuzauust Ten. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeictBue
3apspkeHHBIX  Tenl.  3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSTHUS MEXTY TeIaMu).

Onektpuueckoe mnoisie. Hampsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULMHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snektpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
NcTtouyHukM MOCTOSTHHOTO TOKa. JIEMCTBUSA DJIEKTPUYECKOrOo ToKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
st yyactka uenu. [locrnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora w wmomHOCTE dJekTpudeckoro Toka. 3akoH JDxoymns—JleHna.
DneKTpUUecKue 1eny U MOTpeOUTeNn IEKTPUUIECKOM sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHutHoe ToJ€  JJIEKTpUYECKOro Toka. IlpumeHnenue
3JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICHonb30BaHUE 3JIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue saeKkTpoMarnuTHON uHAyKiuu. [Ipasuio Jlenna.
DIIEeKTpOreHepaTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUHU.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJIeKTpU3alus Ted.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKast MHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.
JIelcTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUIN TOK B KUJKOCTH.
. I'a30Bb11 pa3psa.
. I3MepeHune Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSIKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUM.
. BzaumopencTBue moCcTOSTHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHHUT.

JlercTBMEe MarHUTHOTO TI0JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnbrter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €To
BO3HUKHOBCHMS.

DIIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HUHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJICEKTPUUYECKOrO TMOJA HAa MPOBOJHUKH H
TADIICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHue CUJIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAM THOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU IBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIbl TOKa MPU MNapaJJIEIbHOM COEIUHEHUHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.
Onpenenenne MOIIHOCTH  3JIEKTPUYECKOrO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO YEpPE3 JIAMIIOYKY, OT
HaNpsKECHUS Ha HE.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIpPU  UX
00bEeIMHEHUU U Pa3/ICICHUU.

UccnenoBanne AeCTBUS SIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJKY.



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHura OT CUJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. M3yueHue AeiCcTBUS MAarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/I anexTpoaBUraTeIbHONM yCTaHOBKHU.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlPaBJICHUS HMHAYKIMOHHOTO

TOKa.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOr0 JBMXKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHoMepHOe NpsiMOJIMHETHOE ABMKeHUE. CpeHsas 1 MTHOBEHHas
CKOpOCTb TeJia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TMpsMoOJiUHEHHOe JBkeHHEe. CBOOOIHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMkKEHHE TO OKpY>KHOCTH. [lepron m yactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTU. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hptotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CYNIEpIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nageHus. JBuwxkenue mianer BOKpyr Comnua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomMocTts 1 neperpys3ku.

PaBHOBecne marepuanbHOW TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3mMenenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa cull TSKECTH, yHOPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TeNa, TOTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [oTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MeXaHUYECKOTO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TE

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPUM ABMKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

H3mepenne CKOPOCTU U YCKOPEHHUS NMPSIMOJIMHENHOTO JIBUKECHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOIO JBUKEHHUS.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmonenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUSI Teja OT MacChl Te€la U JACHCTBYIOUIEH HA HETO
CUJIBI.

HaGmronenne paBeHcTBa CHUIT IPU B3aUMOICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca Npu B3aUMOJECUCTBUU TEI.

[IpeobpazoBanus SHEPTUU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMO/ICCTBUM.

CoxpaHeHre UMIMyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM TaJICHHH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM TIPU IBUKEHUM TEJa MO 1€HCTBUEM
MIPYKUHBI.

Jlabopamopnuie padomut u onvimeot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEWIIEr0 PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEISKKH.

Onpenenenue cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBJKEHUU T10
HaKJIOHHOM IIJIOCKOCTH.

UccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
NBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKEHHMH 0e€3
HAaYyaJbHOM CKOPOCTHM NYTH OTHOCSTCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue kKo3pPULMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTA NPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JABMXKEHUM Tella
10 TOPU3OHTAJIBHON MOBEPXHOCTH.



10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOIO U MOJABHKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHUS YDHEPTHH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM JTBUKEHUU.

3aryxatomue — koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BodHbl. (CBOHCTBA MeXaHWYeCKMX BOJIH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pPacinpOCTPaHEHMS.
MexaHn4yecKue BOJHBI B TBEPAOM TEJIE, CECMUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa TOHa. OTpaxkeHue 3Byka. MHppa3Byk u

yIBTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune konieOaHWiA TeN TMOJ JEHCTBUEM CHIIBI TSKECTH WM CHIIBI
yIPYTOCTH.
2. HaGmonenue xoneGanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmioneHue BBIHYKIEHHBIX KOJICOAHUN U pe30HaHCa.
4. PacrpocTpaHeHne npoAoabHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKYyCTMUYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThI M TepUoja KoieOaHW MaTeMaTUYeCKOTO
MasTHHUKA.
2. Ompezenenue 4acTOTHI U Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TEpHO/Ia KoJIeOaHUN MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEepHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEpuUoAa  KoyieOaHUU
IMPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Pazznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJie.  DJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
3JEKTpOMarHuTHbIX BOJH. [llkama snexkTtpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBera. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHeriHOE

pacnpocTtpanenue cBera. 3atmeHus ConHua u Jlynsl. Otpaxenue ceta. [lnockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomiienne cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHue cBeTa. Vcnonp30BaHME TOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B gumH3e. OnTtuueckas cucrema (Qoroanmnapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
NaTbHO30PKOCTb.

Paznoxenune Oemoro cBera B crmekTp. Onbitel HetoTona. Crokenue
CIIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonMHEHOE PAcCIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUI B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTuyeckuii CBETOBO/I.

Xop ny4el B coOuparolei JInH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JTUH3.

[TpunHun peiicTBus doToarnmapaTa, MUKPOCKOTIA M TETIECKOTA.
10. Monens ri1asa.

11. Paznoxxenue 6enoro cBeTa B CIEKTP.

12. [Tonydenue 6enoro cBeTa Npu CIOKEHUHU CBETA PAa3HBIX 1[BETOB.
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Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHMS CBETOBOTO Jiyya OT yIJa
TaJICHUs.

2. HM3ydeHue xapaKTEpPUCTUK U300pakKeHHUS TIPeaMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHUSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIE «BO3AYyX—CTEKIIO».



4. llonyueHune n300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.
Omnpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKOM CHIIBI cOOMparouiei
JIVH3BI.

6. OINBITHI 10 Pa3JIOKEHUIO OEJIOro CBETAa B CHEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOIIOJICHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Onwitel Pe3epdpopna v mnanerapHass Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u nornonieHue cBera atomoM. KBanTel. JInHelyaTbie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpPOCHHE aTOMHOTO
anpa. HykmonHas wMopens artomHoro snpa. W3orombel. PannoakTuBHBIE
npeBpauienus. [lepron nomypacnaaa aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO M MAaCCOBOTO YHCEL.
DHeprusi CBsi3M aTOMHBIX sjep. CBsi3b Macchl W SHepruu. Peaknuu cuHTE3a U
nenenus sanep. Ucrounvku sneprun CosiHiia u 3BE37.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX HM3JYYCHUN Ha JKHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUs U MOTJIOUIECHHUS.

2. CrekTpsl pa3InYHbIX Ia30B.

3. Cnexrtp Bomopoaa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTurka MOHM3UPYIOIMINX U3JTYUYECHUH.

6. Peructpanus uznyyeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimeot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccnemoBanue TpEKOB: M3MEPEHHUE SHEPTHM YACTUIBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1AM MOTY.Ib.

[ToBTOpUTETHEHO-0000MAIONNN MOAYTh TIPEAHA3HAYCH I CUCTEMAaTH3AIIH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS W ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU U3YYCHUH BCETO Kypca (QU3HKH, a TAKXKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy M0 (Qu3HKe s 0O0y4arouuxcs,
BBIOPABIIINX 3TOT YU4EOHBIN MpEMET.

[Ipu U3ydyeHHU JAHHOTO MOJYJSI PEATH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECleunBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAy4YHasi IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB MCCIEHOBAHUS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHbIC 3HAHWs, pelIaTh 3aJadyd, B TOM YUCIIE
Ka4eCTBECHHBIC U DKCIICPUMEHTAJIbHbIE.
[IpyHUMNIHANBHO JAESATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pPean3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusi, B KOTOPHIX WM
IpeJIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh U HAYYHO OOBICHATH
dbu3nUecKue sIBJICHUS B OKPYIKAIOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIeA0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIe 1S POBEPKU TUIIOTE3 U MTOJYYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HauMOoOJie€ BaXKHBIX JOCTHIKEHHM COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, TPAKTAUUECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHS IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA3OBAHUA

N3yuyenue Qpu3nMKu Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs HANPABIEHO Ha

JTOCTH)KEHUE JIMYHOCTHBIX, METANpEeJIMETHBIX W TPEAMETHBIX 00pa3oBaTEIbHBIX
pE3yJIbTATOB.

B pesynbrate uzyuenus (UMK Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus y

oOyyarorerocss OynyT chOpPMUPOBAHBI CIEAYIONIUE JIMYHOCTHBIC pPE3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

- TpOSBIICHHE HMHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM
bu3nUecKol HAyKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

- TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHECHHEM JOCTHKCHUUN
buzuky;

- OCO3HaHHWE BAXHOCTH MOPAJBbHO-ITUUECKUX NPHUHIIUIIOB B JEATCILHOCTU
Y4E€HOTI0;

3) 3¢TeTHYECKOr0 BOCIIUTAHUS

- BOCIIPUSTHE ACTETHUYECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHME IEHHOCTU (PU3NYECKON HAyKU KaK MOILIHOTO MHCTPYMEHTA IMO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEUIIIEH COCTABIISIFOIIEH KYIbTYpPHI;

- pa3BUTHE HAy4YHOW JIOOO3HATEIBLHOCTH, HMHTEpEca K HCCIEI0BATEIbCKOMN
NEeATEIbHOCTH;

5) popmupoBanusi KyJbTYPbI 3/I0POBbSI M IMOLMOHAIBHOT0 0JIATONOJIYYHSI:

- OCO3HaHME IIeHHOCTH Oe30macHoro o0pa3a »JKM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXKHOCTU IMpaBUJ OE30MAaCHOrO0 TMOBEACHUS Ha
TPAHCIIOPTE, HA JOpPOTaX, C DJICKTPUYECKUM U TEIUIOBBIM OOOpYJOBaHHEM B
JOMAITHUX YCIOBUAX;

- c(OpMHUPOBAHHOCTH HaBBIKA pe(IICKCUH, IPU3HAHUE CBOETO MIpaBa Ha OIMIUOKY U
TAKOr0 )K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIMTAHMS

- AKTMBHOE YyYacTM€ B pEIICHUH MpaKkTHUYEeCKUX 3adady (B paMKax CEMbH,
o0Opa3oBaTeIbHOM OpPTaHU3AIuH, TOPOJIa, Kpasi) TEXHOJIOTHIECKON M COIMATbHOMN
HaIpaBJIEHHOCTH, TPEOYIOUIMX B TOM YHUCIe U (PU3NYECKUX 3HAHUK;

- HIHTEPEC K MPAKTUUYECKOMY U3YUEHHUIO TPOPECcCHil, CBI3aHHBIX ¢ (PU3UKOI;

7) 3K0JOrn4eCKOro BOCIIMTAHMS:



- OpUEHTauus Ha NPUMEHEHHE (PU3NYECKUX 3HAHUU Ui peleHus 3anad B
00JaCTH OKpYXarouied cpeabl, IUIAaHUPOBAHUS IIOCTYIKOB W OLEHKU HX
BO3MO’KHBIX ITOCIEACTBUN I OKPYKAIOIEW CPEJIbI;

e - OCO3HaHUE TIO00AJIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJIeM M IyTed HuX
pelIeHus;

e 8) aganTanMMm K HM3MEHSIIOIIMMCS YCJIOBHUSIM COLHMAJIBHOM W NPHUPOIHOM
cpeasbl:

e - MOTPEOHOCTH BO B3aMMOJEHUCTBUU NPU BBHIMIOJHEHUU UCCIEIOBAaHUN U IPOEKTOB
(¢u3nuecKoi HapaBIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JPYTHX;

e - TOBBIIIEHHWE YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NEeSTENbHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHHUI, B TOM 4Hciie (GOPMYIHPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3MUYECKUX 0OBEKTaX U SBJICHUAX;

e - OCO3HaHHWE AePUIUTOB COOCTBEHHBIX 3HAHUA U KOMIIETEHTHOCTEW B 0OJacCTH
buzuky;

e - IUTAHMPOBAHUE CBOETO Pa3BUTHSI B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUIA

e - CTpEMJICHHE AHAJIM3UPOBATH W BBISBISITH B3aUMOCBSA3U MPHUPOJIbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHNEM (U3HUECKUX 3HAHUI;

e - OIIGHKa CBOMX JEUCTBUI ¢ y4€TOM BIMSHUS Ha OKpPYXAIOUIyI Cpeny,
BO3MO’KHBIX IJI00AIBHBIX MTOCIIECTBUI.

METAINPEJMETHBIE PE3YJIBTATbBI

B pesynbrate ocBOEHUS MPOrpaMMbl 1O U3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanuss y oOydaromerocs Oyayr cpopMHpOBaHBl MeTalpeIMeTHbIE
pe3yJbTaThl, BKIIOYAIONINE TO03HABATCIbHBIC YHUBEPCAIbHBIE yUeOHBIC ICHCTBHS,
KOMMYHUKATHBHBIE  yYHHBEpPCAJIbHBIC  y4eOHBIE  JCWCTBHS,  PETYJIATHBHbBIC
YHHUBEpCAJIbHBIC YICOHBIC IEHCTBUS.

Ilo3HaBaTe/ibHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble JiornyecKkue 1ecTBUA:

e BBIIBIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(s1BIEHUI);

e YCTaHABJIMBATH CYIIECTBCHHBIN IPHU3HAK KIaCCU(DHUKAIIMKM, OCHOBAHUS IS
00001IIeHNs 1 CPAaBHEHHS,

e BBIIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTpUBaeMbIX (pakrax,
JTAHHBIX W HAOJFOICHUSAX, OTHOCAIIUXCS K (PU3NUSCKUM SIBIICHUSM;

e BBIIBIATH IPUYMHHO-CIACACTBEHHBIC CBS3WM IPH H3YUYCHHH (PU3HUICCKHUX
SIBJICHUH W IPOIIECCOB, JICJIaTh BBIBOABI C HMCIIOJIb30BAaHUEM JICTYKTHBHBIX U
WHIYKTHBHBIX YMO3AaKIIOUCHHM, BBIJIBUTATh THIIOTE3bI O B3aHMOCBSI3AX
(bU3NYECKUX BEJIMYHH;



CaMOCTOSITEILHO BBIOUpATh CIOCO0O perieHus ydeOHOW (U3UMYECKOU 3aauu
(cpaBHEHHE  HECKOJIBKMX  BapHaHTOB  pelleHus, BbIOOp  HaumOosee
MOAXOSIIIET0 C YYETOM CAMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3zoBrble ncciienoBarejbCKue 1eHCTBUA:

MCII0JI30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUI HHCTPYMEHT O3HAHUS;
OPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY OIBIT, HECJIOKHBIN
(¢u3nuecKkuii SKCIEpPUMEHT, HeOOJbIIOe HCCIAeOBaHUE  (PUINYECKOTO
SBJICHUS,

OLICHMBATh HA PUMEHUMOCTb U IOCTOBEPHOCTh MHPOPMALIHUIO, TTOJYYEHHYIO
B XOJI€ MCCJIE/IOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENIbHO (POpMyNIMpOBaTh O0OOIIEHUS U BBIBOABI MO PE3YJbTaTaMm
pOBEAEHHOT O HAOJIOEHUS, OIBITA, UCCIIEOBAHNUS;

OPOrHO3UPOBATH  BO3MOXHOE  JlajbHeiIiee  pa3BUTHE  (DU3MUYECKUX
IPOLIECCOB, & TAK)KE€ BBIIBUTATH MPEJIONIOKEHUS 00 UX PA3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHBIC METOJbI, HHCTPYMCHTBI M 3alpOChl MPH TOUCKE H
orOope WH(OpPMAIMKM WM JAHHBIX C YYE€TOM TIPEIJIOKCHHOH ydeOHOM
dbuzndeckoi 3a1aun;

aHAJIM3UPOBATh, CHUCTEMATHU3MPOBATh W HMHTEPIPETUPOBATH HHPOPMAITHIO
pa3IMYHBIX BUAOB U ()OPM IPEICTABICHUS;

CaMOCTOSITETTFHO ~ BBIOMPATh  ONTUMANBHYIO  (QOpMYy  TNpEeACTaBICHUS
MHPOPMAIH ¥ WUTIOCTPUPOBATH pEIIaeMble 3a/]a4l HECJIOKHBIMUA CXEMaMH,
nuarpaMMaMu, HTHOW rpaduKoi U uX KOMOWMHAIIUSMHU.

KommyHuKkaTHBHBIE YHUBEPcAIbHbIE YUeOHbIe 1eificTBUS:

B XOJe OOCYXJeHHUs YdeOHOro Marepuajia, pe3yJbTaToB J1abopaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAE€MOMl TEMBI U
BBICKA3bIBATh WJICW, HAIICJICHHBIE HA pEIICHHE 3a/lauyd M MOJIEepKaHHe
0J1aro’xenaTebHOCTH OOIIEHUS;

COTIOCTABJISITh CBOM CYXKACHHS C CYXJICHHUSIMU JAPYTUX YUYACTHUKOB JUANIOTA,
0oOHapy>KUBATh PA3IMUUE U CXOJACTBO MMO3UIIHI;

BBIP@YKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MHUCHhbMEHHBIX TEKCTAX;

MyOIMYHO TPECTABIATh PE3yJIbTAaThl BBITIOJHEHHOTO (DU3MYECKOTO OIBITa
(9KCIIEpUMEHTA, UCCIIEI0BAHUS, TPOCKTA);

MOHWMATh W HMCTOJB30BaTh MPEUMYIECTBA KOMAaHIHON W WHIUBHUIYAJIbHOU
paboThI PU PEIICHNH KOHKPETHON (DU3UIECKOM TPOOIIeMBbI;

NPUHUMATH [IEITH COBMECTHOU NIeATeTbHOCTH, OPTaHU30BhIBATH JACHCTBUS 1O
e€ MOCTIKEHHIO: PacCIpelelisiTh PO, 00CYKIaTh MPOIECCHl U Pe3yIbTaThI
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;



BBINOJHATH CBOKO YacTh padOThI, JOCTUras KayeCTBEHHOTO pe3ysbTaTa IO
CBOEMY HAIIPABJIICHUIO U KOOPAUHUPYs CBOU JIEUCTBUS C APYTMMHU UYJIECHAMH
KOMAaH/bl;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT IO KPUTEPHSIM,
CaMOCTOSATEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJECHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC JCHCTBUS

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YU€OHBIX CUTYaLUIX, TPEOYIOMHUX IS
penieHus: GU3NUEeCKUX 3HAHUI;

OpPUEHTHPOBATbCA B  PA3JIMYHBIX  MOAXOAAX  MPUHATHS  pPELICHUMU
(MHIMBUIyalIbHOE, NPUHATHE pEIICHUS B TPYIINe, NPUHITHE pPEIICHUM
TPYIIION);

CaMOCTOSITEJIbHO COCTaBIIATh QJITOPUTM pelIeHUs (PU3NYECKON 3amauu WU
IUIaHA HCCJIEOBaHUS C YYETOM MMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH MPEJIaracMble BapUAHThI PEILICHUI;
JieaTh BBIOOP UM OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHbIH HHTEJJICKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallMH U MPEAJIarath IJIaH €€ N3MEHEHHS;
OOBSACHATh  NPUYUHBI  JOCTHKEHUS  (HEJOCTIKEHHUS)  Pe3yIbTaTOB
NEeSITEeIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIIOJHEHUS
(bu3MUecKoro uccaeA0BaHUS WIH NMPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHMBIIMUXCS  CUTyalluid, YCTAHOBJIEHHBIX  OIMUOOK,  BO3HUKIIUX
TPYJAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTh Ce0s1 HA MECTO APYroro 4esioBeKa B XOJI€ CIOpa WM JUCKYCCHM Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYrOro;
NpU3HABaTh CBOE MPABO HA OMIMUOKY MPpHU pemeHnn GU3NUeCcKUX 3a71a4 Wiu B
YTBEPIKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYIrOTO.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenuss B 7 Kjiacce npeiIMeTHbIE Pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BATh MOHATHUA: PU3NUECKUE U XUMHUUECKUE SBJICHUS, HAOII0EHUE,
AKCIIEPUMEHT, MOJENb, THUIOTE3a, CAMHUIIBI (PU3NUECKUX BEIMYUH, aATOM,
MOJIEKYJa, arperatHble COCTOSIHMSI  BellecTBa  (TBEPAOE,  KHUJIKOE,
razoo0pasHoe), MEXaHM4EeCKOe NIBM)KeHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TpPaeKTOpHUs, paBHOJCUCTBYIOIas cuia, Jedopmaius
(ympyrasi, miiacTuueckas ), HeBeCOMOCTh, COOOIIAOIINECS] COCY/IbI;



paznuuath sBiaeHusa (qudQys3us, TEMIOBOE JBUKEHUE YaCTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBUKECHHE,  HEPAaBHOMEpPHOE  JIBUKEHHE,  HWHEpLHS,
B3aMMOJICCTBUE TE€JI, PABHOBECHUE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCHIO
BpalllCHUs, TIepeiadya AaBICHUS TBEPIABIMU TEIaMH, KUJIKOCTAMHU U ra3aMu,
atMoc(epHOe JaBlieHUE, IIJITaBaHUE TeJI, TMPEBPAIICHUS MEXaHUUECKOU
SHEPIruM) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PUBHUECKOE SIBJICHUE;

pacrio3HaBaTh  MPOSIBIICHUE  W3YYCHHBIX  (U3WYECKUX  SBJICHUM B
OKpY)KaloleM Mupe, B TOM 4YHClIe (Pu3nyeckue SIBICHUS B MPUPOJIE:
OpUMEPhl JABUKEHUS C Pa3JIMUYHBIMU CKOPOCTSIMH B KHUBOW M HEXUBOU
npupojae, ACUCTBUE CWIIBI TPEHHUS B TMPUPOJIE U TEXHUKE, BIUIHUE
aTMOC(EpHOro JaBJIeHUs Ha >KUBOW OpraHu3M, IJIaBaHHE pbIO, phlUuaru B
TeJe YeJIOBEeKa, MPU TOM IMEPEBOJIUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHbBIE CBOMCTBA (TPU3HAKU) (DU3NYECKUX SIBJICHU;
OMHUCHIBATh M3YUYEHHBIE CBOMCTBA TeNl U (U3UYECKUE SBICHUS, UCIOIB3YS
dbuzndeckue BeIUYUHBI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOpPOCTb, CPEIHAS CKOPOCTb, CUJa YHOPYTOCTH, CUJIa TSKECTHU, BEC Tela,
cuja TpeHUs, JaBlieHue (TBEPAOrO Tela, KUJIKOCTH, Tra3a), BHITAIKHWBAIOIAS
cuia, MeXaHuuyeckas paboTa, MOIIHOCTh, IIJIEYO CHJIbI, MOMEHT CHJIBI,
KOG (UIIMEHT TOJIE3HOTO  JIEWCTBHS MEXaHW3MOB, KHHETHYECKas |
NOTEHIIMANIbHAS ~ DHEPrusi), TMpU ONHCAHUM TMPABWIBHO TPAKTOBATh
(U3MYECKHUI CMBICIT KCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAYEHUS U €IUHUIIBI
¢u3nueckux BEIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JIAHHYIO
¢u3nUecKyl0 BETUYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIHYUUH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3UYECKHUE SBICHUS H IPOLECCHI,
UCIIOJNIb3YS TIpaBuja CIOXKEHUsI CUJ (BIOJb OAHOM MpsAmoii), 3akoH I'yka,
3akoH Ilackamsi, 3akoH ApxuMena, NMPaBUJIO paBHOBecHsl phldara (0i0kKa),
«30JI0TO€ MIPABUIJIO» MEXAHUKH, 3aKOH COXPAHEHUS] MEXaHUYECKOU HSHEPIUH,
IpU 3TOM JaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMUCHIBATH €O
MaTeMaTHYECKOE BBIPAXKEHUE;

OOBSACHATH (DU3UYECKUE SIBJICHUS, TPOIECCHI U CBOMCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE CUTyalluil MPAaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISBISATH
IPUYUHHO-CIICJICTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHE M3 1—2 JTOTHYECKUX
mIaroB ¢ Omopod Ha 1-2 W3Yy4EeHHBIX CBOWCTBA (U3MUECKHUX SIBICHUH,
(du3HUECKNX 3aKOHA WITH 3aKOHOMEPHOCTH,

pemaTh pacu€THble 3aja4u B 1—2 MelCTBUS, UCIOJIb3Ysl 3aKOHBI U (DOPMYIIBI,
CBs3bIBaOIINE (PU3UYECKHE BEIUYMHBI: HA OCHOBE aHalu3a YCJIOBUS 3aJauu
3alUChIBATh KpPAaTKOE YCJIOBUE, MOJACTABIATH (PU3UYECKUE BEIUYUHBI B
dbopMynbl W NPOBOAUTH PACUYEThl, HAXOAUTH CIPaBOYHBIC JIaHHBIE,



HEOOXOMUMBbIE  JIJIsi  pelieHus  3ajad, OIEHUBATh  PEATMCTHYHOCTD
MOJIYYeHHOU (PU3NYECKOI BEIMUNHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOpblE MOXHO pEIIUTh MPU  MOMOIIN
(bU3UYECKUX METOJ0B, B ONMHUCAHUU HCCIEIOBAHUS BBIJCIATH MPOBEPSEMOE
MpeanoyioxkeHrue (TUNnoTe3y), pa3inuyaTh U UHTEPIPETUPOBATH MOTYYCHHBIN
pe3yabTaT, HaXOAuTh OIMOKKM B XOJI€ OMbITA, JAENaTh BBIBOJLI IO €r0
pe3ynbTaTam;

MPOBOJIUTH OMBITHI M0 HAOIIOJEHUIO (PU3UYECKUX SIBICHUN WU (PU3NUECKUX
CBOMCTB Tei: (HOPMYIUPOBATH MPOBEPAEMBIC MPEIANOIOKEHUS, COOUPATH
YCTAaHOBKY M3 MPEJI0KEHHOro 00O0pYIOBaHUs, 3alMCHIBATh XOJ OMbITA U
dbopMyITHUpPOBATH BHIBOJIBI;

BBITIOJIHSIT MPSMbBIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MACChI Tesia, 00bEéMa,
CUJIBI M TEMIIEpAaTyphl C HCIOJIb30BAHUEM aHAJIOTOBBIX W IU(GPOBBIX
npuOOpoOB, 3amKCHIBATH IOKAa3aHUS MNPUOOPOB C Y4YETOM  3aJlaHHOM
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOAUTH MCCJEIOBAHHE 3aBUCHUMOCTHU OJIHOM (DU3MYECKOM BEIUMYMHBI OT
JIPYrol C UCIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUN (3aBUCUMOCTH IYTH
PaBHOMEPHO JBIIKYIIETOCS TeJia OT BPEMEHH JIBUKEHUS TeJla, CHIIbl TPEHUS
CKOJILKEHMsSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Ten
HE3aBHCUMOCTH CHJIBI TPEHMSI OT IUIOIIAINd CONMPUKOCHOBEHMS TEJN, CHJIBI
YIPYrOCTH OT YIJIMHEHHs TPY>KWHBI, BBITAIKUBAIOIIEH CHIBI OT 00BbEMa
NOTPY>KEHHOMN YaCTH Tella U OT TUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJa, OT IJIYOMHBI, Ha KOTOPYIO IOTPYKEHO TEeNO0, YCIOBHI
TUTaBaHUSl TeJ, YCJIOBHI paBHOBECHsA pbluara M OJIOKOB), y4acTBOBATh B
TUTAHUPOBAHUU y4EOHOTO MCCIEeI0BaHMsI, COOMPATh YCTAHOBKY M BBITIOJIHSTH
U3MEpEHUs, CIeNysl MPeIIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3YJIbTAThI
MOJIYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJEC MPEIIOKECHHBIX
TabJIUIl ¥ TPaUKOB, A€NaTh BEIBOABI MO PE3yIbTaTaM MCCIIEIOBAHUS;
POBOAUTh KOCBEHHBIE W3MEpPEHUS (PU3HUECKHX BEIWYUH (TUIOTHOCTH
BEILECTBA JKUIKOCTU U TBEPAOTO Teja, CUJIa TPEHUS CKOJIBKEHUS, 1aBICHUE
BO3/lyXa, BBITAIKMBAIOUIAs CHJIa, [JEUCTBYIOIIAs Ha TMOrPYXKEHHOE B
KHUJIKOCTH TEN0, KOAIPGDUIIMEHT MOJIE3HOTO JIEUCTBUS MPOCTHIX MEXaHU3MOB),
ciaeays NpPeaioKEHHOM HWHCTPYKIMU: TPU  BBIIOJHEHUH HW3MEPEHUU
coOupaTh IKCIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYHCIISATH 3HAUYCHUE MCKOMOM
BEJIMYUHBI;

coOI0IaTh TPaBIJIa TEXHUKHA OE30MacHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000pyT0BaHUEM;

YKa3bIBaTh MPUHIIMIIBI I€UCTBUSA MPUOOPOB U TEXHUUYECKUX YCTPOICTB: BECHI,
TEPMOMETpP, AUHAMOMETP, COOOIIAIOUIMECS COCYIbl, OapoMeTp, phlyar,
MOJABUYKHBIN U HETIOJBUKHBINA OJIOK, HAKJIOHHAS TIJIOCKOCTH;



e XapaKTepHU30BaTh NPUHUUINBI  JEUCTBUS  H3YYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOpPOM Ha HX oOmnucaHus (B TOM YHCIE:
MOJAIINIHUAKY,  YCTPOMCTBO  BOAONPOBOAA, THAPABIMYECKUN  Mpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOW HACOC, APEOMETP), UCMOIb3Ysl 3HAHUS O
CBOMCTBaxX (PU3WYECKUX SIBJICHUU U HEOOXOAMMBIE (PU3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e TMPHUBOJAUTH NPUMEPHI (HAXOIUTHh UHPOPMAIUIO O MPUMEPaAX) IPAKTUIECKOTO
UCIIOJIb30BaHUS  (PU3MYECKUX 3HAHUM B TMOBCEIHEBHOW KU3HU JUIS
oOecrieueHus: 0€30MaCHOCTH MPHU OOpalIeHUH ¢ MPUOOpPaMU U TEXHUUECKUMU
YCTPOICTBAMU, COXPAHEHHUS 3/I0POBbsI U COOJIOACHUS HOPM 3KOJIOTHYECKOTO
MOBE/ICHMSI B OKpYKaloLIel cpelie;

e OCYHIECTBISATH OTOOP HCTOYHMKOB HH(opmanuu B HHTepHere B
COOTBETCTBHM C 3a/IaHHBIM MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIUXCS
3HAHMM W NOyTEM  CpaBHEHUS  PA3IUYHBIX HCTOYHHKOB  BBIJACIATH
uH(pOpMaIINIO, KOTOpasi SIBISETCS NPOTUBOPEUMBOM WIIM MOXKET OBITh
HEJI0OCTOBEPHOM;

e HCIIOJIb30BaTh MPU BBHIMOJHEHUU YUYEOHBIX 3aJaHUl Hay4YHO-TOMYJISPHYIO
AUTEepaTypy (HU3MUECKOro COJIepKaHMs, CIPABOYHBIE MaTepUalibl, PeCypChl
cetu UuTepHer, BnajgeTh NpuéMaMU  KOHCIEKTHPOBAaHUS  TEKCTa,
npeodpazoBaHus HHPOPMAIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYI0;

e CO3/1aBaTb COOCTBEHHbIE KPAaTKHE MHUCbMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE 2—3 HCTOYHUKOB HH(pOpMAIMK (PU3NUYECKOIO COJIEP)KaHUSA, B TOM
qucie MyOJIMYHO JieNlaTh KpaTKue COOOIIEHUs O pe3yJbTaTaX MPOEKTOB WIN
y4eOHBIX HCCIICJJOBAHMM, MPU 3TOM T'PAaMOTHO HCIOJb30BaTh HM3yUEHHBIN
HNOHATUHHBIA anmapaT Kypca (HU3UKH, COINpPOBOXKIATh BBICTYIUICHUE
MIPE3CHTAlNEN;

e IIpU BBINOJIHEHUHU Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUI pacHpeneniTh
00s13aHHOCTH B TpYIIE B COOTBETCTBUM C IIOCTABJIECHHBIMU 3aJla4aMH,
CIEINTh 3a BBIIOJHEHUWEM IUIAHA JIEHCTBUW, aJIeKBaTHO OLIEHUBATH
COOCTBEHHBIH  BKJaA B  JCITEIbHOCTh  TPYIIbI,  BBICTPAUBaTh
KOMMYHUKaTHBHOE B3aUMOJICVCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOIIUX.

K xonmy oOyudeHusi B 8 kiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTNXCS YMEHUINA:

e HCIIOJI30BATh IOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABUKECHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHS BEIIECTBA, KPUCTALIUYECKUE U
amop(¢HBbIe TeNa, HACHIIIEHHBIM U HEHACBIIIEHHBIN Map, BIaXKHOCTh BO3/AYXa,
TEMIIepaTypa, BHYTPEHHSAS HEprusi, TEIUIOBON JBUIATENb, AJIEMEHTAPHBIN
ANEKTPUYECKUM 3apsij, 3JEKTPUUYECKOE MOJE, TPOBOAHUKU U JUAIEKTPUKH,
ITOCTOSIHHBIN AJIEKTPUYECKUM TOK, MATrHUTHOE TIOJIE;

e pa3nuuaTh SBJIEHUSA (TEIJIOBOE PACIIMPEHUE M CKATHe, TeIlonepeaaya,
TEIUIOBOE PaBHOBECUE, CMAuyMBaHUE, KallWJULSIPHBIE SIBJICHUS, HCIIApEHHE,



KOHJICHCAI[Us, TIUIaBJICHUE, KpHUCTaUM3anus (OTBEpAEBaHUE), KUIICHHUE,
Terionepeaaya (TerIonpoBOAHOCTb, KOHBEKIINS, U3YUEHHUE), DIEKTpU3aIUsI
TE€J, B3aUMOJEHUCTBHUE 3aPSANOB, ACHUCTBUSA AIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJCHCTBME MAarHUTOB, JEHUCTBHE MArHUTHOTO IMOJs Ha
MPOBOJHUK C TOKOM, 3JEKTPOMArHMTHAs WHAYKIMS) IO OMUCAHUIO UX
XapakTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JAHHOE
(du3nuecKoe BICHUE;

pacrio3HaBaTh  MPOSIBIICHUE  W3YyYEHHBIX  (U3WYECKUX  SBJICHUM B
OKpY)KalolieM Mupe, B TOM 4YHCie (PuU3nyecKkue SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KANMWIUIAPHBIE SABICHUS B IPUPOJIE, KPUCTAILIBI
B npupoje, uznydenue ColiHIA, 3aMep3aHue BOJOEMOB, MOPCKHUE OpH3BI,
oOpa3oBaHUE pOCHI, TyMaHa, HHes, CHera, JJICKTPUUECKHE SBJICHHUS B
aTMocdepe, JIEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE ToOJe 3eMIH,
Ipeid Moa0CoB, pOidb MArHUTHOTO TOJS JUIS JKU3HM HA 3emiie, MOJISIpHOe
CHUSIHHE, TIPH 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUCOHYIO, BBIJCIATh
CYIIIECTBEHHbIE CBOMCTBA (TIpU3HAKHN) (PU3UUECKUX SIBJICHUN;

OTHCHIBATh W3YUYEHHBIE CBOMCTBA TeNl W (U3UYECKUE SBICHUS, UCIOIB3YS
dbu3uYecKue BEIWYMHBI (TeMIepaTypa, BHYTPEHHSIS DHEPTHs, KOJIUYECTBO
TEIJIOTHI, YJEIbHasA TEIIIOEMKOCTh BEUIECTBA, y/I€JbHAs TEIJIOTA IJIaBJICHUS,
ylleTbHas TeIuioTa napooopa3oBaHus, yAelbHas TEIIOTa CrOpaHuUs TOILIUBA,
KO3 (UIIMEHT TMOJE3HOTO JEUCTBUS TEIJIOBOM MAIIMHBI, OTHOCHUTENIbHAS
BJIQXKHOCTh BO3/lyXa, JJICKTPHUUECKUW 3apsiji, CHJa TOKa, 3JIEKTPUYECKOE
HaIpSKEHHUE, CONPOTUBJIEHUE TMPOBOJHUKA, YJEIbHOE COIPOTUBJIEHUE
BEIIECTBA, pab0Ta M MOIIHOCTb JJIEKTPUYECKOTO TOKa), MpPH OMHCAHUU
NPaBWIBHO TPAKTOBaTh (DU3UYECKUW CMBICT HCIOJIb3YEMBbIX BEIUYHH,
0003Ha4YeHUS W CAWHUIBI (PU3HYECKUX BEIWYUH, HAXOJIUTHh (POPMYIIBI,
CBSI3BIBAIONINE JaHHYIO (U3MYECKYIO BEIUYUHY C APYTUMH BEJIUYHMHAMM,
CTpOUTH TpaUKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBAa TeN, (PU3UYECKHUE SBICHUS H IPOLECCHI,
UCIIOJIb3ySl OCHOBHBIEC ITOJOKEHHUSI MOJICKYJSIPHO-KUHETUYECKOW TEOPUHU
CTPOCHHMS BEIECTBA, MPUHLUII CYNEPIO3UIUU TMojiell (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH Oma Juisl yyacTKa LIeNH, 3aKOH
JIxoyns—JIeHua, 3aKk0H COXpaHEHUsI YHEPIUU, IPU 3TOM JABATh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M 3aMTUCHIBATH €T0 MATEMATUIECKOE BHIPAKCHUE;
OOBSACHATh (U3MUECKHE TPOILECCHl W CBOWCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE CHUTyalluid MPAKTUKOOPHUEHTUPOBAHHOI'O XapakTepa: BBISIBISATH
NIPUYUHHOCIIEICTBECHHBIE CBSI3M, CTPOUTH OOBSICHEHHE M3 1—2 JOTHYECKUX
maroB c omnopo Ha 1-2 u3y4eHHBIX CBOWCTBA (DU3UYECKUX SIBJICHUIA,
(bU3NYECKUX 3aKOHOB UJIU 3aKOHOMEPHOCTEH;

pelaTth pacuéTHble 3aJja4u B 2—3 NEeUCTBUS, UCIOJIb3Ysl 3aKOHBI U (DOPMYIIBI,
CBs3bIBaOIINE (DU3NYECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 33/1aud



3aMMCBIBATh KPATKOE YCIIOBUE, BBISBIATH HEJOCTATOK JAHHBIX JJIA PELICHUS
3a/layu, BbIOMpaTh 3aKOHBI U (HOPMYJbI, HEOOXOIHUMBIE ISl €€ peleHus,
MPOBOJUTH PAacu€Thl U CPaBHUBATH IMOJYYEHHOE 3HA4Ye€HHE (DU3UYECKON
BEJIMYUHBI C U3BECTHBIMU JJAHHBIMU,

pacno3HaBaTh MpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh MpUd HOMOLIU
(¢u3nUecKUX METOAOB, MCHOJb3Yys OINUCAHUE HCCIEAOBAHMS, BBIIEIATD
OpoBepsieMoe  MPEIIONIOKEHUE, OLEHUBATh MPaBWIBHOCTH  MOpsJIKa
IPOBEJICHUS UCCIEAOBAHMS, 1€TaTh BBIBOJIBI;

IPOBOAUTH OMBITHl IO HAOMIOACHUIO (PU3UUECKUX ABJICHUNA WM (PU3NYECKUX
CBOMCTB TeJl (KanWUIsIpHbIE SIBJICHUS, 3aBUCUMOCTh JIaBJIICHUS BO3AyXa OT €ro
0o0BbéMa, Temmeparypbl, CKOPOCTH MpPOLIECCa OCTHIBAHMS M HarpeBaHUsl MpH
U3JyYEHUHU OT LIBETa U3y4darollen (Moriouariei) moBEepXHOCTH, CKOPOCTh
UCHIapeHMs] BOABI OT TEMIEPATYPbl KUJIKOCTH U TUIOMIAAN €€ MOBEPXHOCTH,
ANEKTpU3alMsl Tel W B3aUMOJEHCTBUE  DJIGKTPUYECKHX  3apsfoB,
B3aMMO/JICHCTBHUE MOCTOSHHBIX MarHUTOB, BU3yaJlU3allusi MarHUTHBIX TOJIEH
MOCTOSIHHBIX MarHUTOB, IEUCTBUS MAarHUTHOIO MOJISl HA MPOBOJIHUK C TOKOM,
CBOICTBA AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUTATEIS IIOCTOSIHHOTO TOKA):
dbopMynHpoBaTh MPOBEPSEMBIC TMPEINON0KEHHS, COOMpaTh YCTAaHOBKY U3
NPEJIOKEHHOTO 000pYyI0BaHMUs, OMHUCHIBATH XOJ OMbITa U (HOPMYIUPOBATH
BBIBOJIBL;

BBINIOJIHSITh NPSIMBIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBHON BIIa)KHOCTU
BO3/lyXa, CHJIbl TOKAa, HAaNpPSKEHUS C HCIOJb30BAHUEM AaHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3MYECKUX BEJIMYUH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUH ¢ yuéToM 3aJaHHON a0COIFOTHOM TOTPENTHOCTH;

IPOBOAUTH MCCJEIOBAHHE 3aBHCHUMOCTHU OJIHON (HU3MYECKOM BEITMYMHBI OT
OpYyrol C  HUCHOJIb30BAHMEM  NPSAMBIX  HU3MEpPEHUN  (3aBUCHUMOCTh
CONPOTHUBIICHUS MPOBOAHUKA OT €r0 JUIMHBI, IIOMAAU TONEPEYHOTO CEYEHUS
U YIEIbHOTO CONPOTHUBIICHHS BEIIECTBAa IMPOBOJHUKA, CHIbl TOKA, UIYIIETO
yepe3 IPOBOJHUK, OT HaNpsDKEHUS Ha [POBOJHUKE, MCCIIEIOBAHUE
[OCJIEJOBATEIBHOIO WM MAapajuleIbHOIO  COEIWHEHHUH  INPOBOJIHHUKOB):
TUTAHUPOBATH UCCIIEOBAaHUE, COOMPATh YCTAHOBKY W BBIMIOIHITH U3MEPEHHSI,
cienysl TPEeUIOKEHHOMY IUIaHy, (UKCHPOBATh PE3yJdbTaThl MOIYYECHHOU
3aBUCUMOCTH B BHJIC TaOJHI] U TPa(UKOB, JeIaTh BBIBOJLI MO pe3yabTaTaM
UCCIIEI0BaHUS;

NPOBOAUTh KOCBEHHBIE W3MEpPeHUS (DHU3NYECKUX BeaWM4uH (yIeiabHas
TEIUIOEMKOCTh BELIECTBA, CONPOTHUBIIEHHE ITPOBOJHUKA, pa00OTa U MOIIHOCTh
3IEKTPUYECKOTO TOKA): IJIAHUPOBATH VU3MEPEHHS, cooupathb
AKCIIEPUMEHTAIBHYI0 YCTAHOBKY, CleAysd MpEJIOKEHHON HHCTPYKUUHU, U
BBIYHCIISIT 3HAUEHUE BEJTUYUHBI;

co0Jifo1aTh MpaBuja TEXHUKU 0€30MacHOCTH IpH paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;



e XapaKTepHU30BaTh NPUHUUINBI  JEUCTBUS  H3YYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMHUCAHUS (B TOM YHUCIE: CUCTEMa
OTOIUIEHMS JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpPMETP, BOJBTMETP,
CUETYMK DJIEKTPUYECKOM HSHEPruu, BJIEKTPOOCBETUTEIbHBIE MNPUOOPHI,
HarpeBaTeIbHbIE AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
pEeIOXPAaHUTENH, JIEKTPOMArHUT, 3JIEKTPOJBUraTENb MOCTOSHHOTO TOKa),
UCIIOJIb3Yd 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUM M HEOOXOIUMBbIE
(u3nueckre 3aKOHOMEPHOCTH;

e pacno3HaBaTh IMPOCTbIE TEXHUYECKHUE YCTPOMCTBA U HU3MEPUTEIIbHbBIE
npuOOpHl IO CX€MaM U CXEeMaTHYHbIM PUCYHKaM (KMJIKOCTHBIH TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, JABUIaTelb BHYTPEHHETO CrOpaHMs,
AJNIEKTPOCKOI, PEOCTaT), COCTABIATb CXEMbl JJIEKTPUUYECKUX ILened ¢
NOCJIEIOBATENIbHBIM M TapajlIeIbHBIM COEAMHEHUEM 3JIEMEHTOB, pazinyasi
yCIIOBHBbIE 0003HAYEHUS AIIEMEHTOB AJIEKTPUUECKUX LIeTIei;

e TMPUBOJAUTH MPUMEPHI (HAXOIUTh UHGOPMAIIMIO O MPUMEPaAX) MPAKTUIECKOTO
UCIIOJIb30BaHUS  (PU3MYECKUX 3HAHUM B TOBCEIHEBHOW KU3HU JUIS
oOecrieueHusi 0€30MaCHOCTH MPHU O0paIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
YCTPOMCTBAMU, COXPAaHEHHUS 3/I0POBbsI U COOJIIOCHHUS HOPM IKOJIOTHYECKOTO
MOBE/ICHUSI B OKpYKaIoLIeH cpelie;

e OCYIIECTBIATH MOUCK MHGOpManu Gpuznueckoro coaepxanus B lutepuere,
HAa OCHOBE HMEIOLIMXCS 3HAHUM M MYTEM CpPABHEHUS JOMOJHUTEIbHBIX
UCTOYHUKOB BBIICNATh MH(GOPMAIIMIO, KOTOpas SBISETCS MPOTHUBOPEUUBOMA
WM MOXET ObITh HEOCTOBEPHO;

e WCIIOJIb30BaTh MPU BBIMIOJHEHUW YUYEOHBIX 3aJaHUl HayYHO-TIOMYJISPHYIO
AUTEepaTypy (HU3UUIECKOTO CONIEepKaHMs, CIPABOYHBIE MaTepUalbl, PECypCh
cetu VHTEepHeT, BiageTh NOpUEMAMU  KOHCIIEKTUPOBAHUSA  TEKCTa,
npeoOpazoBaHus HHPOPMAITUY U3 OJIHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIE THCHMEHHBIE W KpAaTKUE YCTHBIE COOOIICHUS,
0000mass WHPOPMAIIMI0O W3 HECKOJBKHX HCTOYHHUKOB  (PU3HUECKOTO
CoJIepKaHusl, B TOM 4YHUCJIE IMyOJUYHO MPEACTABIATh PE3yIbTaThl MPOCKTHON
WIM UCCIIEI0BATEIbCKOM NEATEIBHOCTH, IPH 3TOM I'PAMOTHO MCIOJIB30BaTh
W3YYCHHBI TOHATUUHBIA  ammapaT Kypca (HU3UKH, COMPOBOXKAATH
BBICTYIIJIEHUE TIPE3EHTAIUEH;

e TIPU BBHINOJHEHHUH YYEOHBIX MPOEKTOB M HCCICAOBAHUN (UINUECKUX
IIPOLIECCOB  paclpeAessaTh OOS3aHHOCTHM B TIpyHmne B COOTBETCTBHHM C
MOCTaBJICHHBIMH 3aJa4aMU, CJIEIWTh 3a BBINOJHEHUEM IUIaHA JEUCTBUI U
KOPPEKTHUPOBATh €ro, aJeKBAaTHO OLEHHWBATh COOCTBEHHBIM BKIaJ B
JEeATENbHOCTh T'PYNIbI, BHICTPAMBAaTh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE,
MPOSBIISASI TOTOBHOCTH pa3peniaTb KOHQIUKTHI.

K xoHny oOydeHust B 9 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE

JOJKHBI OTPaKaTh C(HOPMUPOBAHHOCT Y OOYUAIOIIMUXCS YMEHUM:



WCIOJB30BaTh  TOHSTUA: CHCTeMa OTcu€ra, MarepuajibHas  TOYKa,
TPaeKTOPHUs, OTHOCUTEIBHOCTh MEXAaHMUYECKOTO JBWXKEHUs, nedopmarius
(ympyrasi, TIacTHYecKasl), TpPEHHE, IEHTPOCTPEMUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTb WU TEPErpy3KH, LEHTP TAXKECTH, aOCONIOTHO TBEPAOE TEJO,
LIEHTP TSKECTU TBEPAOTO Tella, paBHOBECUE, MEXaHUYECKHE KoJieOaHUs U
BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPA3BYK, JIEKTPOMATHUTHBIC BOJIHBI, IIKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTb, CIIEKTPHI
UCITyCKaHUSl W TOTJIOIICHUs, albda, O0eTa- U ramMma-u3JIy4eHusi, U30TOIbI,
siIEpHAs DHEPreTUKa,;

paznuuath SBIEHUS (pPaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKCHHE, PABHOYCKOPEHHOE TMPSMOJIMHEWHOE JIBM)KEHUE, CBOOOIHOE
najieHue TeJl, PAaBHOMEPHOE JBIKCHHE IO OKPY>KHOCTH, B3aMMOJICUCTBHUE
TEJ, PEAKTUBHOE MABWKEHHE, KojeOaTeabHOE IBMKEHHUE (3aTyxaroliue u
BBIHY)KJICHHBIC KOJIeOaHUsI), PE30HAHC, BOJHOBOE JIBI)KCHUE, OTPaXKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpPaHEHHE, OTPAXKEHHUE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3jIoKeHHE Oenoro cBera B
CIIEKTP U CIIOKEHUE CIIEKTPAJIbHBIX IIBETOB, JUCIIEPCUS CBETA, €CTECTBECHHAs
PaIMOaKTUBHOCTh, BO3HUKHOBEHHME JMHEWYATOrO CIIEKTpa H3JIYYCHHUsI) IO
OMHMCAHUIO WX  XapaKTePHbIX CBOWCTB W HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh  MPOSIBICHHE  M3YUYEHHBIX  (PU3MYECKUX  SBICHUN B
OKpyXarolmeM MHupe (B TOM uHcie (QU3NYECKUe SBICHUS B NPUPOJE:
NPWIKMBBI U OTJIMBBI, JABWXEeHHE TuiaHeT COJHEYHOW CHUCTEMBI, peaKTHBHOE
JIBUKEHUE JKMBBIX OPraHMW3MOB, BOCIIPHUSTHE 3BYKOB JKUBOTHBIMH,
3eMIIeTpsICEHUE, CEHCMUYECKUE BOJTHBI, IIyHAMH, X0, [IBETA TeJl, ONTHYECKHUE
SBJICHUSA B pUpoe, OuosoruyecKoe JeHCTBUE BUIUMOTO,
yIabTPaUONIETOBOTO W PEHTICHOBCKOTO  M3IY4YeHUH, €CTeCTBEHHBIN
pPaAMOAKTUBHBIM (OH, KOCMUYECKHE JY4Yd, PaJAMOAKTHUBHOE W3JIyUYeHUE
OPUPOJHBIX MUHEPAJIOB, IEUCTBUE PAIMOAKTUBHBIX U3JTYYEHUN HA OpPraHu3M
YelioBeKa), MpPU OSTOM TIEPEeBOJUTH MPAKTHYECKYIO 3a7ady B Y4eOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3NYECKUX SBICHUN;
ONKCHIBATh M3YYEHHBIC CBOWCTBA TeN W (U3UUECKHUE SIBICHHS, WCIIOIB3YS
¢usnueckne BENMYUHBI (CpEOHSS W MTHOBEHHAs CKOPOCTh Tejla MpH
HEPaBHOMEPHOM JBMKEHHH, YCKOPEHHE, MepeMelIeHue, MyTh, YIrjioBas
CKOpDOCTh, CHJa TpPEHHS, CUJla YOPYrOCTH, CHUJa TSIXKECTH, YCKOpPEHUE
CBOOOJHOTO TAJCHHs, BEC Tela, WMITYJIbC Teld, HWMITYJIbC CHIIBI,
MexaHuuyeckass paboTa W MOIIHOCTb, MOTEHIHAIbHAs JHEPrusi Tea,
MOAHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJbHAsl YHEPTUsl CKATOU
MPYKUHBI, KHHETUYECKAasl SHEPTHUs, MOJHASI MEXaHUYECKasl SHEPTHUs, TIEPUOJ
M 4acTtoTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CB€Ta, IIOKa3aTedb MPEJIOMIICHUSI Cpellbl), TpPU OMNUCAHUU



MPaBUJIBHO TPAKTOBaTh (PU3MUECKUN CMBICI HCIOJIb3YEeMbIX BEIUYHH,
000O3HaUeHusT M E€OUHULBl (PU3NYECKUX BEJIMYMH, HAXOAUTh (POPMYIIbI,
CBSA3BIBAIOIINE JaHHYIO (PU3MYECKYIO0 BEJIMYUHY C APYTUMHU BEJIUYUMHAMU,
CTPOUTH I'papvKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBAa TeJl, (PU3UYECKHE SBJIEHUS M IPOLIECCHI,
UCIIOJIb3Yd 3aKOH COXPAaHEHMsI SHEPIHH, 3aKOH BCEMHUPHOrO TATOTEHMS,
OPUHLIMIT CYNEPHO3ULUU CUJI, TPUHIIUI OTHOCUTENIbHOCTU ["anuines, 3aKOHbI
HproTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U IPEIOMIICHUS
CBETa, 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MAaCCOBOTO YHCEN MPHU SAEPHBIX
peakuusx, Mpud 3TOM JlaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMKMChIBATh €T0 MATEMATHUYECKOE BhIPAXKECHHUE;

OOBSACHATH (PU3UUECKHE MPOLIeCChl W CBOWCTBA Tell, B TOM YHCIEe U B
KOHTEKCTE CHUTYyallMil NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBIABIATH
NPUYUHHO-CIIE/ICTBEHHBIE CBSA3M, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX
IaroB C OMoOpod Ha 2-3 HU3Y4YEHHBIX CBOMCTBA (PU3UYECKUX SBICHUM,
($u3HUECKUX 3aKOHOB MJIK 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3324 (ONMUpPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ys 3aKOHBI M (hOPMYJIbI, CBS3BIBAIOUIUE (PU3NYECKUE BEIMYMHBI: HA
OCHOBE aHajM3a YCJIOBHS 3aJa4d 3alHChIBaTh KPATKOE YCJIOBHE, BBISBIATH
HEJIOCTAIONe WM HU30BITOYHBIE JTaHHBIC, BHIOMpATh 3aKOHBI U (POPMYIIHI,
HEOOXOIMMBbIE Il  pEUIeHUs, TMPOBOAUTH PAacuéThl W  OLCHUBATH
PEATMCTUYHOCTH MOTYYEHHOTO 3HAUCHHUS (PU3NYECKOI BEITMUUHBI;
pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO pEUIUTh TPH  TTOMOIIU
(¢u3MUeCKNX METOAOB, HCIONB3ysd OIMCAHUE WCCIEIOBAaHUS, BBIICIAThH
npoBepsieMOoe  MPEIIOJIOKEHHE, OIEHHWBATh  MPABWIBHOCTH  MOPSJIKa
NIPOBEJICHUS UCCIEAOBAHMS, 1€TATh BEIBOIbI, HHTEPIIPETUPOBATH PE3YIIbTATHI
HaOIIOAECHUH U OIBITOB;

IPOBOAUTH OMBITHI IO HAOIMIOACHUIO (PU3MUECKUX SBICHUN WIH (HU3TIECKUX
CBOMCTB Tesi (M3ydeHue BTOpOro 3akoHa HprOTOHA, 3akOHAa COXpaHEHUs
SHEPTUH, 3aBHCHUMOCTh TMEpHoJia KoieOaHWil MPYKMHHOTO MAasTHUKA OT
Macchbl TIpy3a M KECTKOCTU NPYKHHBI U HE3aBUCUMOCTb OT aAMIUIUTY.IbI
MaJbIX KOJIE€OaHWW, NMPSMOJIMHENHOE pACIpOCTPAHEHUE CBETA, PA3JIOKECHHE
0enoro cBeTa B CIIEKTP, U3yUYE€HUE CBOICTB N300paKeHUs B TNIOCKOM 3€pKajie
U CBOWCTB M300paXeHHs TpeaMeTa B coOWparomeld JHMH3e, HaOII0JeHUE
CIUIOIIHBIX U JUHEWUYATHIX CIIEKTPOB U3ITyUEHUS): CAMOCTOATEIBHO COOUpATh
YCTAHOBKY M3 U30BITOYHOTO Habopa 000pyI0BaHUS, ONMUCHIBATH X0 OMbITA U
€ro pe3yJbTaThl, POPMYIUPOBATH BHIBOIBL;

MIPOBOJUThH IPU HEOOXOJUMOCTH CEPHUI0 NPSIMBIX HW3MEPEHMM, ONpenenss
cpeaHee 3HAYCHHE U3MEpsAEeMOM BeNMYUHBl ((POKYCHOE pPacCTOsIHUE
cobuparonieii  JIMH3bI), OOOCHOBBIBaTH BBIOOpP crocoba  HU3MEpEeHHUs
(u3MepuTenbpHOro nNpudopa);



MPOBOJUTh  HUCCJIEAOBAaHUE 3aBUCHUMOCTEN  (U3WYECKUX  BEIUYUH C
WCIIOJIb30BaHUEM MNPSIMBIX U3MEPEHUH (3aBUCHUMOCTH MYTH OT BPEMEHU MPHU
PAaBHOYCKOPEHHOM  JBIDKEHMM 0€3 HayaJlbHOM CKOPOCTH, TMepuoja
KoJie0aHU MaTeMaTUYeCKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH YIJia
OTpa)KEHHUsI CBETA OT YIJIa MaJICHUs U yIjla MpeJIOMJICHUS OT yrja MajJeHus ):
IUIAHUPOBATh  UCCJENIOBAHME, CAMOCTOSITENIbBHO CcOOMpaTh  YCTAHOBKY,
(buUKCUPOBATh PE3yJabTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEITUYUH
B BUJI€ TaONuIl U rpaduKoOB, JAEJIaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIICIOBAHMUS;
POBOJIUTH KOCBEHHBIE U3MEPEHUST PUBMUECKUX BEIMYHUH (CPEHSSI CKOPOCTh
U YCKOpPEHHE Tejla TMpU PABHOYCKOPEHHOM JIBIDKCHUH, YCKOpPEHHUE
CBOOOJHOTO TAaJeHUs, KECTKOCTh TMPYXKHUHBI, KOIPIUIMEHT TpeHUs
CKOJILXKEHUS, MEXaHuueckas paboTa W MOIIHOCTh, YacTOTa M TMEPHOJ
KoJIeOaHUN MAaTEeMaTUYECKOr0 U MPYKMHHOTO MasiTHUKOB, ONTHYECKAas CUJia
coOuparoniel JIMH3bI, PaJUOAKTUBHBIA (OH): TJIAHUPOBATH HW3MEPEHUS,
coOHMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHITH U3MEPEHUS, CICIYs
NPEIJIOKEHHON  MHCTPYKIIMH, BBIYUCISATH  3HAUCHUE  BCJIMYMHBI U
aQHAJIM3UPOBATH MOJYYCHHBIC PE3YJIbTAThl ¢ YYETOM 3aJJaHHON MOTPEIIHOCTH
U3MEPEHN;

coOJII0IaTh MPaBHJIa TEXHUKU O€30MacHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPHU3HAKM U3YYEHHBIX (DU3UUYECKUX MOJIETCH:
MaTepHalibHas TOYKa, a0COMIOTHO TBEPIOE TENIO, TOUYCUHBIA UCTOYHUK CBETA,
Jdy4, TOHKas JMH3a, IUIAHETapHas MOJEJb aToOMa, HYKJIOHHAas MOJEIb
aTOMHOTO 517pa;

XapaKTepu30BaTh  NPHUHIMIBI  JEUCTBUS  U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA UX ONUCAHUSA (B TOM YHCIIE:
CIIUJOMETP, AATYUKU MOJOKEHUS, PACCTOSHUS M YCKOPEHUS, PAKeTa, 3X0JO0T,
OUYKH, TEpHUCKON, (QoTroanmnapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOII,
J03UMETp, kKamepa BuiibcoHa), HCTIONIB3ysl 3HAHUSI O CBOMCTBAX (PU3UYECKUX
SBJICHUI U HEOOXoanMbIe (PU3NYecKre 3aKOHOMEPHOCTH;

UCIIOJI30BATh CXEMbl M CXEMAaTUYHBIE PHUCYHKH H3YUYECHHBIX TEXHUYECKHX
YCTPOWCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOLECCOB MPHU
peleHny yueOHO-IIPAKTUUECKUX 3a/1a4, ONTHYECKUE CXEMbI JJIsl TOCTPOCHHUS
M300paKEHNH B IJIOCKOM 3€pKajie M COOMparoIIei JIMH3E;

IPUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMAIIHIO O MIPUMEPaX) MPAKTHIESCKOTO
UCTIONIb30BaHUS  (U3MUYECKUX 3HAHWM B TOBCEIHEBHOW KU3HU  JUIS
oOecrieueHus1 0€30MACHOCTH TIPU OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
YCTPOUCTBAMHU, COXpPAHEHHUS 310POBbS U COOIIOJICHHUS] HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYILIECTBIISITh MOUCK MH(popMannu pusznueckoro coaepxkanusi B Unrepuere,
CaMOCTOSITEIbHO  (pOPMYJIMpPYsl TOMCKOBBIA  3ampoc, HaXOAUTh MyTH



OMpeNeNIeHUs] JIOCTOBEPHOCTH TOJY4YEHHOM UH(GOpMalUM HAa OCHOBE
UMEIOIIMXCS 3HAHUM 1 TOIOJHUTEILHBIX HCTOYHUKOB;

WCIIOJb30BaTh MPU BBIMOJHEHUH YYEOHBIX 3aJlaHU HAYYHO-TOMYJSIPHYIO
auTEpaTypy (HU3NYECKOr0 COJAEpKaHUsl, CIPaBOYHBIE MaTEpHUabl, PECYpPChI
cetru HWHTepHeT, BHageThb NpUEMAMHM  KOHCIIEKTUPOBAHUA  TEKCTA,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
uHQoOpMalM M3 HECKOJbKUX HMCTOUYHMKOB (DU3UYECKOTO COJIepIKAHUS,
nyOJIMYHO MPENCTABISTh PE3YJIbTaThl MPOSKTHOM WM HMCCIEA0BATEIBCKOU
JESTEIIbHOCTH, IIPU 3TOM T'PaMOTHO MCIIOJIb30BaTh U3YYEHHBIN MTOHATUMHBIN
ammapar Hu3y4aeMoro paszaena (UMK U COMPOBOXKIATH BBICTYIUUICHUE
MpEe3eHTAIMEN ¢ yU€TOM 0COOCHHOCTEN ayTUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne | HaummeHoBaHue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpOJbH IIpakTHyeck
oOpa3oBaTtejibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypcsl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY/KAOLIEro MIUpa
bu6mmoreka [{OK
®dusuka - HayKa 0
1.1 2 https://m.edsoo.ru/7f416
MpupoJIe
194
bu6moreka [IOK
dusznyeckue
1.2 2 1 https://m.edsoo.ru/7f416
BEJINYMHBI
194
EcrectBeHHOHAY4YH bubnuotexa [JOK
1.3 BIIl METOJT 2 1 https://m.edsoo.ru/7f416
IMO3HAHU 194
Hroro mo pazgeny 6

Pa3znen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUN BellleCTBA

bu6mmoreka [IOK
Crpoenue
2.1 1 https://m.edsoo.ru/7f416
BEIIECTBA
194
JIB>xeHue u bubnuoreka [JOK
2.2 B3auMOJIEIICTBHE 2 1 https://m.edsoo.ru/7f416
YacTHUIl BelleCTBa 194
ArperatHblie bubnuorexa LIOK
2.3 COCTOSTHUS 2 https://m.edsoo.ru/7f416
BEIIICCTBA 194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
Mexannueckoe
3.1 3 https://m.edsoo.ru/7f416
IBIKEHUE
194
WHepims, Macea bubmuoreka [JOK
3.2 PHHA, ’ 4 1 https://m.edsoo.ru/7f416
IUIOTHOCTD
194
bu6mmoreka [JOK
3.3 Cuna. Bunpe! cun 14 1 2 https://m.edsoo.ru/7f416

194




Hroro no pazneny

21

Pasnen 4. laBieHue TBEpABIX TeJ,

JKHIKOCTEH U ra3oB

[laBiienue.
[Tepenaua
bu6mmoreka [{OK
JaBJICHUS
4.1 . 3 https://m.edsoo.ru/7f416
TBEPJBIMU TEIIAMH, 194
JKUIKOCTSIMH U T
rasamMu
bubmmoreka [{OK
JaBnenue
4.2 5 https://m.edsoo.ru/7f416
SKUIKOCTH
194
bubmmoreka [{OK
A e
4.3 TMOChEpHO 6 https://m.edsoo.ru/7f416
JaBJIEHUE
194
[elictBue
’KHIKOCTH U rasa Ha bubmorexa LOK
4.4 . 7 2 3 https://m.edsoo.ru/7f416
MOTPYKEHHOE B 194
HUX TEJO -
Hroro no pazneny 21
Pa3znea 5. Padora u MOIIHOCTB. JHeprus
Pabora i bu6moreka [IOK
5.1 3 1 https://m.edsoo.ru/7f416
MOIIIHOCTD
194
bu6mmoreka [JOK
[Ipoctbie
5.2 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBI
194
bu6mmoreka [JOK
Mexannueckas
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEPTHs
194
Wroro no pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB IIO 68 4 12
[TPOTPAMME




8 KUIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumenoBaHue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | Konrpoubnsl | IIpakTnyeck
o0pa3oBaTte/ibHbIE
1| NnporpamMmbl 0 e paboThI ue padoTsl
pecypchl
Paznen 1. TennioBble siBJIeHUSs
Crpoenue u bubnuorexa [JOK
1.1 CBOMCTBA 7 https://m.edsoo.ru/7f4181
BEIllECTBA ce
bubmmoreka [{OK
TermoBbie
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOIIECCHI
ce
Hroro no pazgeny 28
Paznea 2. DiekTpuvyecKkue ¥ MATHUTHbBIE SIBJICHUSA
DIIEKTPUYECKHE
3apsbl. bubnuotexa [JOK
2.1 3apspKeHHBIE TeTa 7 1 https://m.edsoo.ru/7f4181
U ux ce
B3aMOJEHCTBUE
[TocTostHHBII bubnuotexa [JOK
2.2 AMEKTPUICCKHUI 20 2 7 https://m.edsoo.ru/7f4181
TOK ce
bu6mmoreka [JOK
MaruutHsie
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
bu6mmoreka [JOK
DJIEKTPOMArHuTH
2.4 4 https://m.edsoo.ru/7f4181
ast MTHAYKIUS
ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3
OBUIEE
KOJIMYECTBO
68 4 14.5
YACOB I10

I[TPOTPAMME




9 KUIIACC

KoaungecTBo 4acoB DJIeKTPOHHBbIE
Ne HauMeHoBaHHe
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHnTpoabH IIpakTHyeck
o0pa3oBaTe/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypchl
Paznea 1. Mexann4yeckue iBJICHUSA
Mexanuueckoe
bu6mmoreka [{OK
NIBIDKEHUE U
1.1 10 1 https://m.edsoo.ru/7f41a4
CIIOCOOEI €10 a6
OIIMCAHUS =
Bzaumoneiictrue bubmmorera [JOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
Tel
a6
bu6moreka [IOK
3aK0OHBI
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHUS
a6
Hroro no pazneny 40
Pa3nena 2. Mexann4decKue K0JIe0aHUA U BOJHEI
bu6moreka [IOK
Mexannueckue
2.1 7 3 https://m.edsoo.ru/7f41a4
KoJIeOaHus
a6
bu6mmoreka [IOK
Mexannueckue
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK
a6
Hroro mo pazgeny 15

Pa3znesn 3. DileKTpOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI

DNIEeKTpOMarHuTH
bubmuoreka [{OK
oe 10JIe ¥
3.1 6 2 https://m.edsoo.ru/7f41a4
AIICKTPOMArHUTH o6
bI€ BOJIHBI T
Utoro no pazneny 6
Pa3nen 4. CBeToBBIE SIBJICHHS
3aKOHBI bu6mmoreka [JOK
4.1 pacnpocTpaHeHus 6 2 https://m.edsoo.ru/7f41a4
CBETa a6
JIuH3eI B bu6mmoreka [JOK
4.2 ONTUYECKUE 6 3 https://m.edsoo.ru/7f41a4

puOOopHI

a6




Paznoxxenue

bubmuoreka [IOK

I[TPOTPAMME

4.3 0enoro cBeTa B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP a6
Hroro no pazgeny 15
Pazgea S. KBaHTOBBIE sIBJICHUS
Ucnyckanue u bubnuorexka [JOK
5.1 TIOTJIOIIICHUE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM a6
bubmmoreka [{OK
Crpoenue
5.2 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO sijIpa
a6
P r— bubmmoreka [{OK
5.3 P 7 1 https://m.edsoo.ru/7f41a4
peaxiu
a6
Hroro no pazneny 17
Pa3nen 6. IloBTopuTe/ibHO-0000 a0 1IIM I MOYJIb
[ToBTOpEHME N
0000111eHNE bu6mmoreka [IOK
6.1 COJIepXKaHUs 9 2 https://m.edsoo.ru/7f41a4
Kypca Qpu3uKy 3a a6
7-9 xnacc
Hroro no pasgeny 9
OBILEE
KOJIMYECTBO
102 27
YACOB IIO




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Ne

n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

Kontpo
JIbHbIE
padoTsI

IIpakTu
yeckHne
padoThbI

Jara
H3YyYeHHs]

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npuposl. dusnyeckue
SIBJICHUS

MexaHndeckue, TCILUIOBEIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

OuznyecKne BEINIUHBI U UX
U3MepeHue

Ypok-uccienoBanue
"N3mepenue TemiepaTypsl Ipu
MTOMOIIY JKUJIKOCTHOTO
TEpMOMETpa U JaTyuKa
Temmneparypbl"

Kaxk ¢usuka u npyrue
€CTECTBEHHbIE HAYKU U3Yy4aloT
npuponay. EcrecTBeHHOHay4YHBIN
MeTo no3Hanus. Onvcanue
(buznyecKux SABJICHUHN C
HOMOIIBIO MOJIEIEN

bu6moreka [IOK
https://m.edsoo.ru/ff09f72
a

VYpok-uccnenoanue "[IpoBepka
TUIIOTE3bI: AAJIbHOCTb MOJETA
HIapHuKa, MyLIEHHOTO
TOPU30HTAJIBHO, TEM O0JIbLIE,
yeM OoJiblle BhICOTA MycKa'

Crpoenue BemiecTBa. OMNbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEIlleCTBa

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0
a

Z[BI/I)KCHI/IC JacTull BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013

€

Ypok-uccnenopanue «OnbITHI MO
HaOIIO/ICHUIO TETIOBOTO
pacIIMpPEHUS Ta30B»

10

AFpeFaTHLIC COCTOSHHA




BCIICCTBA

B3anmocBs3b MeXIy
CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX

bubmuoreka [IOK

11 https://m.edsoo.ru/ff0a037
ATOMHOMOJIEKYJISIPHBIM g
ctpoeHueM. OCOOCHHOCTH B
arperaTHhIX COCTOSTHUHN BO/IBI
MexaHn4uecKoe ABHKEHUE. bu6mmoreka [{OK
12 PaBHOMEpHOE U HEpAaBHOMEPHOE https://m.edsoo.ru/ff0a05¢
JIBUKEHUE 6
bubmmoreka [{OK
13 Ckopoctb. Ennnuiiel ckopoctu https://m.edsoo.ru/ff0a079
c
bubmmoreka [{OK
Pacuer nytu u BpemeHun
14 https://m.edsoo.ru/ff0a0ae
JIBYDKECHHS 4
WNuepuys. 3akoH HHEPIUHU.
. bubnuorexa [JOK
BsauMonelicTBe TET Kak
15 https://m.edsoo.ru/ff0a0cl
MPUYUHA U3MEHEHUS CKOPOCTH 0
JOBUMKCHUS TSI -
[TmoTHOCTH BemiecTBa. Pacuer bubnuoreka [JOK
16 Macchl U 00beMa Tena 1Mo ero https://m.edsoo.ru/ff0a0fe
TJIOTHOCTH e
JlabopaTopHnast pabota
17 «OmnpezgeneHue MIOTHOCTH
TBEPJIOTO TEIIA»
bu6mmoreka [JOK
Permrenue 3amay mo reme
18 " " https://m.edsoo.ru/ff0a123
[InmoTHOCTH BemiecTBa .
Cuiia KaK XapaKTepHUCTHKa
19 B3auMoercTud ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTopnas pabota
«3yuyeHne 3aBUCUMOCTH
20 pactsbxeHus (aedopmariim)
MPYKUHBI OT MPUIIOKEHHOMN
CHUITBDY
o1 SBnenue tarorenns. Cuma
TSOKECTH
CBs13b MEXly CUIION TSKECTH U bubnuorexa [IOK
22 Maccoit tena. Bec rena. Pemenue https://m.edsoo.ru/ff0al77

3aza4 mo reme "Cuna Tsokecta"”

8




Cuna TsKeCcTH Ha JPyrux bubnuorexa [JOK
23 mianetax. du3ndeckue https://m.edsoo.ru/ff0al50
XapaKTEPUCTUKU ILUIAHET 2
bubnuoreka [IOK
24 Nsmepenue cun. Jlunamomerp https://m.edsoo.ru/ff0al8c
c
bu6mmoreka [IOK
25 Bec tena. HeBecomocTh https://m.edsoo.ru/ff0al77
8
CrnosxeHue IByX cuil,
. bubnuorexa [JOK
HaIpaBJIEHHBIX 110 OJTHOM
26 N 5 https://m.edsoo.ru/ff0ala7
npsiMoi. PaBHOeCTBYy OIS 0
cuil B
7 Pemenne 3amaa mo Teme
"PaBHOnelicTBYIOIIAsA CHIT"
Tpenue cKoJIbKEHUS 1 TPEHNE Bu6nuoreka ITOK
28 nokos. Tpenue B nmpupoae u https://m.edsoo.ru/ff0alb9
TEXHUKE C
JlabopaTopHnast pabota
«M3ydeHne 3aBUCUMOCTH CHJIBI
bu6moreka [IOK
TPEHUS CKOJIbKEHHUS OT CHITBI
29 https://m.edsoo.ru/ff0alcc
JABJICHUS U XapaKTepa g
CONPHUKACAIOLIUXCS -
MMOBEPXHOCTEI
30 Pemenue 3aga4u Ha onpeniecHuE
PaBHOJEHCTBYIOIIECH CHIIbI
Pemrenue 3agay mo remam: «Bec
bu6mmoreka [JOK
tenay, «I'paduueckoe
31 https://m.edsoo.ru/ff0alde
n3o0pakeHue crny, «CHIIb, 0
«PaBHOIECTBYIOIIAS CHID» B
KonTtponbHas paboTa o TeMam:
«MexaHUYeCKOoe IBMIKCHHCY,
32 «Macca, IIIOTHOCTBY, «Bec
tenay, «I'paduueckoe
n3zo0paxenue cumy, «CHibh
JNasnenue. CriocoObl bubmuoreka [JOK
33 YMEHBILIEHUS U YBEIUYEHUS https://m.edsoo.ru/ff0a20a
NaBJICHUS 6
JlaBiieHue raza. 3aBUCUMOCTD bubmuoreka [JOK
34 JaBJIEHU ra3a oT 00bEMa, https://m.edsoo.ru/ff0a237

TeMIepaTyphbl

6




[Tepenaua naBiieHUs TBEPABIMU

bubnuoreka [IOK

35 TelaMH, JKUJIKOCTSIMH U ra3aMu. https://m.edsoo.ru/ff0a25b
3akon ITackans 0
JlaBlieHME B )KMJIKOCTH U Ta3e, bubnuoreka [IOK
36 BBI3BAaHHOE JICICTBHEM CHJIBI https://m.edsoo.ru/ff0a271
TKECTU 8
Pemenune 3agau mo reme bu6mmoreka [IOK
37 «/laBieHue B )KUJKOCTH U rase. https://m.edsoo.ru/ff0a282
3akon ITackams» 6
bubmmoreka [{OK
38 Coobmmaronuecs: cocyapl https://m.edsoo.ru/ff0a297
0
bubmmoreka [{OK
39 I'mppasinueckunii npece https://m.edsoo.ru/ff0a313
6
40 Manowmertpsl. [TopuiaeBoit
JKUJIKOCTHBIM HacoC
Atmocdepa 3emiu. [Tpuynnsl
CyILECTBOBAHUS BO3TyIIHON bubnuoreka [JOK
41 000710ukH 3eMiTi. 3aBUCUMOCTh https://m.edsoo.ru/ff0a2b5
aTMOC(hepHOTO JAaBJICHUS OT a
BBICOTHI HaJl ypOBHEM MODS
bubnuoreka [JOK
4p | Becposayxa. Amvochepiioe https://m.edsogru/fanzbs
JaBJICHUE a
bu6mmoreka [JOK
43 H3mepenne armocgeproro https://m.edsoo.ru/ff0a2da
nayieHusi. OnbIT Toppuyeniu g
3aBUCUMOCTh aTMOC(HEpPHOTO bubnuoreka [{OK
44 aBJIEHUS OT BBICOTHI HAJl https://m.edsoo.ru/ff0a2fc
YPOBHEM MOPSI 4
bapomerp-anepou. bubmuoreka [JOK
45 ATtMochepHOE TaBICHHUE HA https://m.edsoo.ru/ff0a2fc
pa3IMYHBIX BBICOTAX 4
46 Pemenne 3aga4 mo reme
"ATtmoc¢epHoe naBieHue"”
JlelicTBHE KUJIKOCTH U Ta3a Ha bubmuoreka [JOK
47 IIOTPY’KEHHOE B HUX TEJIO. https://m.edsoo.ru/ff0a327
ApxumenoBa cuiia 6
JlaGopaTopnas pabora bubnuorexa [IOK
48 «OnpeneneHue BhITAIKABAOIIEH https://m.edsoo.ru/ff0a33f

CHUJIBI, ICVCTBYIOILEN Ha TEIO,

C




MOrpy>KCHHOC B JKUAKOCTH»

Jlaboparoprast paboTa 1o Teme

«HccnenoBanue 3aBUCHMOCTH bubnuoreka [IOK
49 Beca Tesa B BOJE OT 00bEMa 1 https://m.edsoo.ru/ff0a351
MOTPYKEHHOM B KUJIKOCTh YaCTH 4
Tema»
bu6mmoreka [IOK
50 [InaBanue ten https://m.edsoo.ru/ff0a3a9
6
JlabopaTtopHnast pabota
"KoHcTpyupoBaHnue apeomeTpa
51 WU KOHCTPYUPOBAHUE JIOJKH U 1
OlpeneIIeHue €€
rpy3onoapéMHoOCTH"
Pemenne 3agay mo TeMam:
«IInaBanue cynos. bu6moreka [IOK
52 Bo3nyxomnaBanue», «/laBnexnue https://m.edsoo.ru/ff0a365
TBEPJIBIX TEJ, )KUJIKOCTCH 1 4
ra3oB»
bubmmoreka [IOK
53 Mexanudeckast pabora https://m.edsoo.ru/ff0a3f8
2
Moutsocts. EquHuiis bubmmorexa LOK
54 https://m.edsoo.ru/ff0a3f8
MOIITHOCTH 5
Ypok-uccnenoanue "Pacuér
55 MOIITHOCTH, Pa3BUBAEMOU TIPH 1
noanéMe o Jectauie"”
56 [Ipoctbie MexaHu3Mbl. Poiyar.
PaBHOBecue cuil Ha peruare
KonTtponbHas paboTa o teme
«/laBreHue TBepaBIX TEN,
57 SKUIKOCTEN U Ta30By /
Bcepoccutiickas mpoBepoyHas
pabota
PezepHblit ypok. Pabora ¢
TeKCTaMH 10 TeMe «JlaBineHue bubmuoreka [JOK
58 TBEPABIX TEN, KUAKOCTEN U https://m.edsoo.ru/ffOa4ff
ra3os» / Bcepoccuiickas e
poBepouHasi paboTa
59 Prruaru B TexHuKe, OBITY U 0.5 bu6mmoreka [JOK

npupoje. JlabopatopHas paborta

https://m.edsoo.ru/ff0a478




«HMccnenoBanue yciIoBHM
PaBHOBCCHUA pblyara»

¢}

bubnuoreka [IOK
Pemrenue 3agad mo reme
60 1 https://m.edsoo.ru/ff0a48a
«Y cII0BHSI paBHOBECHS pblyara P
Koadduuument moseznoro
JNEUCTBUSI MEXaHU3Ma.
61 JIaboparopHas pabota 1 0.5
«M3mepenue KIIJI HakIOHHON
ILUIOCKOCTH)Y
P bubmmoreka [{OK
eIllIeHNE 3a/1a4 10 TEME
62 " " 1 https://m.edsoo.ru/ff0adc4
Pa6ota, momuocts, KITJ] g
Mexanudeckast SHEPTHsI. bubnuoreka [JOK
63 Kunernueckast ¥ moTeHIaIbHas 1 https://m.edsoo.ru/ff0a425
SHEprus 2
bu6moreka [IOK
3aKOH COXpaHEHUs
64 . 1 https://m.edsoo.ru/ff0a436
MEXaHUYECKOM IHEPTUHr 0
YPOK-3KCIIEpUMEHT IO TEME
"DKcnepuMEeHTAIbHOE
65 ompeesIcHuEe N3MCHEHUS 1 1
KHUHETUYECKON U IMTOTEHIINATILHON
SHEPTHH MPHU CKAaThIBAaHUH TeEJa
10 HAKJIOHHOM IIOCKOCTH"
66 KonTtponbHas padoTa o teme |
«PaboTa 1 MOIIIHOCTb. DHEPTHUs»
PesepBHbIit ypok. Pabora ¢ Bubnuoreka IIOK
67 TEKCTAMH 110 TEME 1 https://m.edsoo.ru/ff0adee
"MexaHudeckoe IBUKeHue" 6
PesepBHrlit ypok. Pabora ¢
68 TeKcTaMH 110 TeMe "PaboTta. 1
MomHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KUIACC

KoanuecTBO 4acoB

KonTp
Ne Tema ypoxa oabnbl| Ipakma| lara DyiekTpoHHbIE U} POBbIE
n/n Bcero | e yeckue | HU3y4eHHs o0pa3oBaTe/bHBIE PeCypChl
pador | padoThI
bl
OcHOBHBIE TIOJIOKEHUS
| MOJIEKYJIIPHO-KMHETUYECKOM | bubnuorexa [JOK
TEOPUHU U UX OIBITHEIE https://m.edsoo.ru/ff0a5256
TIOITBEPIK ICHUSI
) Macca u pazMep aTOMOB H |
MOJIEKYJT
Monenu TBEpAOTO, )KUAKOTO U
. bu6moreka [IOK
3 ra3z000pa3HOro COCTOSTHUHN 1
https://m.edsoo.ru/ff0a540e
BeIlleCTBa
OObscHeHue CBOMCTB TBEPOTO,
YKHUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHUM BeEIeCTBA Ha OCHOBE 1
MOJIO)KEHU W MOJIEKYIISIPHO-
KMHETUYECKON TEOPUH
5 Kpucranmmaeckue u amopdabie | bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. | bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacumpeHue U cxaTue 1 bubmmorexa [TOK
Pactiiip https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
8 TEMIIEPATypPbl CO CKOPOCTHIO 1
TEIJIOBOTO ABUKEHUS YaCTHI]
9 Buytpennss sneprusi. Crioco0bl 1 bubnuoreka [JOK
M3MEHEHHUS BHYTPEHHEHN SHeprun https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Buaer Tenonepenaun 1 5
https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHus
"[IpakTHUecKOe NCIIOJIB30BaHNE
N bubmuoreka [JOK
11 TEIJIOBBIX CBOMCTB BEIIECTB U 1 1
https://m.edsoo.ru/ff0a65c0
MaTepuaioB B LENIX
sHeprocoepexeHus"
12 KoaunuecTBo Temnotsl. Y acnbHAS | bu6mmoreka [JOK

TCIIJIIOEMKOCTD

https://m.edsoo.ru/ff0a6976




VYpaBHeHUE TEIUIOBOrO OajiaHca.

13 TennooOMeH U TEIIOBOE bubamorexa [OK
https://m.edsoo.ru/ff0a7088
paBHOBecHE
Jlaboparopnast pabora

14 "UccnenoBanue sBJICHUS bu6mmoreka [{OK
TEIIO00MEHA MTPU CMEIITUBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U Topsueit BoAbI"

Pacuer xonmdecTBa TEILIOTHI,

15 HE0OXO0IUMOTO TSI HATPEBAHHUSI
TeJla ¥ BBIACIISIEMOTO UM MPU
OXJTAXKICHUH
JlabopaTtopHnast pabota
" . bubnuorexa [JOK

16 Ornpenenenue yaeIbHOM

" https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTH BEIIECTBA

17 DHeprus TOIMnBa. Y IeabHast bubnuorexa [JOK
TEII0Ta CTOPaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue n oTBepaAEBaHUE

18 KPUCTAUITMYECKUX T, Y IeTIbHAs brbmorexa OK

p ihde https://m.edsoo.ru/ff0a71d2
TETUIOTA TUIABJICHUS
JlabopaTopHnast pabota
" . bubnuotexa [JOK
19 Onpenenenue yaeabHOM
" https://m.edsoo.ru/ff0a72fe
TETUTOTHI TIJIABJICHUS JIba

20 [TapooOpazoBanue u bubnuoreka [IOK
KoHAeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aennHas Temiora
nmapooOpa3oBaHUs U

bu6mmoreka [JOK
21 KOHJEHCAIIMU. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a786¢
TeMIEePaTypbl KUTICHUS OT
aTMOC(epHOTO JTaBJICHUS
BrnaxHocTh Bo3qyXa.

” JlaGopaTopHas pabota bubnuoreka [JOK
"OnpeneneHue 0THOCUTEIIBHOM https://m.edsoo.ru/ff0a7628
BJI&YKHOCTH BO31yxa"

3 Pewrenue 3agau Ha onpenieneHue
BJI&YKHOCTH BO3/yXa
[TpuHIHMIBI paOOTHI TETIIOBBIX

24 nsurareneif. [TapoBas TypOuHa.

JIBurarenb BHyTPEHHETO
CropaHus
)5 KIIJ] TeryoBoro aBuraters. bubmuoreka [JOK

TenoBkle IBUraTeIN U 3alllkTa

https://m.edsoo.ru/ff0a7c7c




OKpYKaroLEenl cpeibl

26

3aKOH COXpaHEHMS U
IIpEeBpalleHUs SHEPTUU B
TCIUIOBBIX IIpoLeccax

27

[ToaroroBka Kk KOHTPOJIBHON
pabote o Teme "TeroBbie
siBIeHUs. VI3MeHeHne
arperaTHbIX COCTOSIHUI
BelecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTpomabHas pabora no teme
"TemnnoBele sBIeHNS. M3MeHeHHE
arperaTHbIX COCTOSIHHUI
BemecTBa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzarus Ten. [[Ba pona
IEKTPUICCKHX 3aPsI0B

30

Ypok-uccienoBanue
"OnexTpu3anus Tea UHAYKIHEH
U IIPU CONPUKOCHOBEHUH"

31

B3anmonericTBue 3apsoKeHHBIX
tei. 3akoH Kynona

bu6moreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIJIEKTPUYECKOE MOJIE.
HanpsixkeHHoCTh
aneKTpudeckoro nois. [Ipuniun
CYIEPIO3UINH AIEKTPUUECKUX
noJien

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocwutenu snexrpuueckux
3apsa0B. DJIEMEHTAPHBIN 3apsil.
Crpoenue atoma

34

HpOBOI[HI/IKI/I W JUDJICKTPHUKMU.
3aKkoH COXpPaHCHUA
QJICKTPUYCCKOI'O 3apsaa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3amau Ha IMIPUMCHCHUC
CBOMCTB QJICKTPUYCCKHUX 3apsAa0B

bubmuoreka [JOK
https://m.edsoo.ru/ff0a90cc

36

QHGKTPI/I“IGCKI/Iﬁ TOK, YCJIIOBUA
€ro CyIeCTBOBAaHUs. Hcrounuku
QJICKTPUYIECKOT'O0 TOKaA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a95a4

37

JlericTBUA DIIEKTPUYECKOTO TOKA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a96b2

38

VYpok-uccnenosanue "JleiictBue
ANEKTPUYECKOTO MOJISl HA
MIPOBOJIHUKY U AUDIEKTPUKH"




39

DIEeKTPUYECKUM TOK B METaJLIaX,
KHUJKOCTSX U razax

bubmuoreka [IOK
https://m.edsoo.ru/ff0a9838

40

DneKkTpuyecKas Lemnb 1 e
COCTAaBHBIC HaCTHU

41

Cwuua Toka. JlaboparopHast
pabota "M3mepenue u
peryaupoBaHue CHIIbI TOKa"

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a8bd6

42

DNEeKTpUUYECKOE HAMPSKEHHE.
Bonbt™mertp. JIabopaTopHas
pabota "U3mepenue u
peryaupoBaHue HanmpsHKeHuUs "

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHHEe MPOBOJHHKA.
VY nenbHOoe CONPOTHUBIICHHE
BEIIIECTBA

bubmmoreka [{OK
https://m.edsoo.ru/ff0aa738

44

JlabopaTopHnast pabota
"3aBUCUMOCTD JIEKTPUUYECKOTO
COIIPOTUBJICHUA ITPOBOJHUKA OT
€ro JJIMHBI, IIJIOIIaau
MOTIEPEYHOTO CEUCHUS U
Marepuana"

bu6moreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBHUCUMOCTE CUIIBI TOKA OT
HanpspkeHus. 3akoH Oma st
y4acTKa I1enu

bu6moreka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlabopaTopHnast pabota
"UccneqoBanue 3aBUCUMOCTU
CWJIBI TOKA, UYIIETO Yepe3
PE3HUCTOP, OT CONPOTHUBIICHUS
pe3ucTopa U HaNpsDKCHUS Ha
pe3ucrope"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBarensHOE U
mapajjicJibHOC COCIUMHCHU S
IIPpOBOAHHUKOB

48

JlaGopaTopHas pabota
"IIpoBepka npaBuia CIOKEHUS
HaIPSHKEHUN TIPU
MIOCJIEJOBATEIILHOM COEIMHEHUN
JBYX PE3UCTOPOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58

49

JIaGoparopHas paboTa
"IIpoBepka npasuia Ui CUIIbI
TOKA MpH MapauIeTbHOM
COEIMHEHUH PE3UCTOPOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0aadle




Pemenue 3agau Ha npuMeHEHUE

50 3akoHa Oma Jy1st pa3InyHOTO bubmmorexa LHOK
P https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS IPOBOTHUKOB
PaboTa 1 MOIIHOCTH
bubmuoreka [IOK
51 AJIEKTPUYECKOT0 TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JIaboparopHas paboTa
50 "Onpeznenenue pabOTh U bubnuorexa [JOK
MOIITHOCTH JJIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
DNEeKTPUYECKUE LIETIH U
53 MOTPEOUTENH DIEKTPUUECKOMN bubnuorexa [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 IlocTossHHEIE MarHUTEI, UX
B3anMMOJICHCTBHE
55 VYpok-uccnenoBanue "N3yuenne bubnuotexa [JOK
MOJICH TOCTOSHHBIX MarHuToOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe 1moyie. Marautaoe
bu6mmoreka [IOK
56 oJie 3eMJIH U €r0 3HA4YEHUE I
https://m.edsoo.ru/ff0acOba
JKM3HHU Ha 3emiie
[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1mo Teme "IIEKTPUIECKUe
bu6mmoreka [IOK
57 3apsbl. 3apsHKEHHBIC TEJla U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBus. IlocTosSHHBIN
AIEKTPUYECKUN TOK"
KonTtponbHas padoTa o Teme
"DneKTpuUecKue 3apsbl.
3apsiKeHHbIE TeJla U UX
. . bubmuoreka [JOK
58 B3auMoaeiicteus. [locTosTHHBIN
. " https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUH TOK" /
Bcepoccuiickas npoBepouHast
pabota
PezepHblit ypok. Pabora ¢
TekcTaMHu 110 TeMe "I1ocToSHHBIN
. " bu6mmoreka [JOK
59 ANIEeKTpUYEeCcKHii TOK" /
. https://m.edsoo.ru/ff0acdc6d
Bcepoccuiickas npoBepoyHas
pabota
OmneIT Opcrena. MarautHoe noJie
bu6mmoreka [JOK
60 ANEKTPUUECKOTO TOKA

MarauTHoe moJje KaTYyIIKHA C

https://m.edsoo.ru/ff0ac1d2




TOKOM

61

[TpumeHeHre AEeKTPOMArHiTOB B
texHuke. JlaboparopHas pabora
"N3yuenue neicTBus
MarHUTHOTO TI0JIs1 Ha TIPOBOIHUK
¢ TokoM"

0.5

bubmuoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DneKTpoABUraTesb MOCTOSIHHOTO
ToKa. Mcnonp3oBanue
3IEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA
TpaHcnopte. JlabopaTtopHas
paborta "KoHcTpynpoBanue u
n3ydeHue paboTsl
aJIeKTpoABUTaTENA"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel @apajnes. 3aKoH
SHGKTpOMaFHHTHOfI HUHAYKOWH.
[IpaBuio Jlenna

64

OnekrporeHeparop. CrocoOsr
MTOJTYYEHUS MIEKTPUUECKON
SHEpPruu. DIEKTPOCTAHLIUN Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEpPruu

65

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme "IIEKTPUIECKUe
W MarHUTHEIE ABJICHUA"

66

KounTposbHas pabora no teme
"DNeKTpuYECcKruEe U MarHUTHbIE
siBIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

67

PeseprubIit ypok. Pabora ¢
TeKkcTaMu o TeMe "TerioBrie
SIBJIEHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ffO0accSe

68

PesepBHrlit ypok. Pabota ¢
TEKCTaMH 110 TeMe "MarduTHble
SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

14.5




9 KUIIACC

N KoanuecTBo 4acon DJIeKTPOHHBbIE
°
n/ | Tema ypoka KonTtpo |IIpakTnue Hata unpposbIe
0 Bceero |ibHBIE |CKHe HU3yYeHH s o0pa3oBaTe/ibHbIE
paboTel paboThl pecypchl
| MexaHndeckoe JBHKEHHUE. |
MarepuanbHas TOUKa
CucreMa orcuera. bu6mmoreka [{OK
2 OTHOCUTENHHOCTh MEXaHUYECKOTO 1 https://m.edsoo.ru/ff0a
JIBKECHUS d474
. bubnuoreka [JOK
PaBHOMEpPHOE NIpsAMOJIMHEHOE
3 1 https://m.edsoo.ru/ff0a
JIBIKEHUE
d19a
HepasHoMepHOE npsiMOIMHENHOE
4 nekenue. CpeaHsis u 1
MTHOBEHHAs CKOPOCTh
[IpssMmonuHeEHOE bubnuoreka [JOK
5 PaBHOYCKOPEHHOE ABUKEHUE. 1 https://m.edsoo.ru/ff0a
Yckopenue d8d4
CKopOoCTh MPAMOJIMHENHOTO
6 PAaBHOYCKOPEHHOTO JIBH>KCHMUSI. 1
I'paduk ckopoctr
JlaGopaTopHas pabota
" bu6mmoreka [JOK
Ornpenenenre ycKkopeHus Tena
7 1 1 https://m.edsoo.ru/ff0a
IIPY PABHOYCKOPEHHOM JBUKEHUU 4b18
110 HAKJIOHHOM MI0CKOCTH"
g CBoOoaunoe nagenue teil. OnbITH 1
lanunes
PaBHOMEpHOE NBUMXKEHUE TTO
bubnuoreka [JOK
okpyxHocTu. [lepuon u yacrora
9 . 1 https://m.edsoo.ru/ff0a
oOpatenus. JIuneiinas u yriuosas 176
CKOPOCTH
10 [IeHTpOCTPEMUTENIBHOE YCKOPEHUE 1
N bub6mmoreka [{OK
ITepseiit 3akoH Hprotona. Bexrop omorexa O
11 1 https://m.edsoo.ru/ff0a
CUJIBI
e612
N bub6mmoreka [{OK
Bropoi1 3akoH HeroTona. Ommorexa O
12 . 1 https://m.edsoo.ru/ff0a
PaBHozelicTByIOIIAs cuiia
e72a
13 Tpernii 3axkoH HeroTOHA. 1 bubnuorexa [IOK




Cynepno3unus cui

https://m.edsoo.ru/ff0a
€982

Pemenue 3agau Ha npuMeHEHUE

bubmuoreka [JOK

14 https://m.edsoo.ru/ff0a
3akoHOB HproTOHA
ebbe
bubmmoreka [{OK
15 Cuna ynpyrocrtu. 3akoH ['yka https://m.edsoo.ru/ff0a
eca2
16 Pemenue 3agau mo reme «Cuia
YIOPYTOCTH
JlabopaTtopHnast pabota bubnuorexa [JOK
17 «OmnpeneneHne KECTKOCTH https://m.edsoo.ru/ff0a
TP Y)KHHBI» ee28
bubmmoreka [IOK
18 Cuna TpeHus https://m.edsoo.ru/ff0a
738
bu6moreka [IOK
Pemenue 3agad o teme «Cuia
19 https://m.edsoo.ru/ff0a
TPCHUS £a26
JlaGopaTtopHnas pabota bubnuoreka [IOK
20 "Onpenenenne ko3phUIIMeHTa https://m.edsoo.ru/ff0a
TPEHUS CKOJIbKEHUS" f8be
Pemenne 3agau o reme "3aKoHBI bubmuorexa [JOK
21 Hprorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/ff0a
Tpenus" fb8e
Cuita TSOKeCTH U 3aKOH bubnuoreka [JOK
22 BCEMUPHOIO TATOTCHUSI. https://m.edsoo.ru/ff0a
Vckopenue cBoOOIHOrO MaaeHusl f044
VYpok-koudepennus "JIBmxeHue
3 TE€J BOKPYT TPaBUTAIMOHHOTO
uentpa (ConHeyHas cuctema).
lanaktuxun"
Pemenue 3agau no teme "Cuna bubnuoreka [JOK
24 TSDKECTU U 3aKOH BCEMUPHOIO https://m.edsoo.ru/ff0a
TATOTEHUA" £5£8
bub6mmoreka [JOK
[TepBas kocMHUecKasi CKOPOCTb.
25 https://m.edsoo.ru/ff0a
HeBecomocTs u neperpysku
f33c
PaBHOBecHe MaTepuanbHOW TOUKH.
. bu6nmoreka [JOK
AOcomoTHO TBEPIOE TEINO.
26 https://m.edsoo.ru/ff0a

PaBHOBecue TBEpIOTO TEINA C
3aKpEIUIEHHON OCBIO BPALLICHUS.

fe36




MowmeHT cuisl. LleHTp TsKECTH

PaBHOBecue MmaTepuasbHOW TOUKHU.
AOcomoTHO TBEPIOE TEIO.

27 PaBHOBeCue TBEpIOTO TEIA C
3aKPEIUIEHHOM OCBIO BPAILICHHUSL.
MowmeHT cunbl. LleHTp TsKECTH
Pemrenue 3amay no teme "MoMeHT Bubmnmotexa HOK
28 " https://m.edsoo.ru/ff0
cunbl. LleHTp TshxecTn b02bd
[ToaroToBka Kk KOHTPOJIBLHOM bubGnuoreka IIOK
29 pabote no Teme "MexaHndeckoe https://m.edsoo.ru/ff0
nBkenue. Bzanmoneiictue ten" b0408
KonTponbHas pabota no teme bubnnorexa [JOK
30 "MexaHu4ecKkoe JBUKEHHUE. https://m.edsoo.ru/ff0
Bsaumonetictue Tea" b06ec
Nmnynsce Tena. IMImynbC CHIIBL.
3aKoH COXpaHEHUs UMITYJIbCa. bubmorexa HOK
31 ViIpyroe 1 Heympyroe https://m.edsoo.ru/ff0
B3anMMOJICHCTBHE bi7ta
Pemrenue 3agay mo reMme ""3aKkoH Bubmiorexa IIOK
32 " https://m.edsoo.ru/ff0
COXpaHEHHUS UMITYJIbCa b096¢
13 VYpok-koupepennus "PeakTuBHOE
JBH>KEHUE B IPUPOJIE U TEXHUKE"
Mexanuyeckas pabota u bubmorexa LHOK
34 MOIIHOCTS https://m.edsoo.ru/ffO
b0a84
PaGora cuibl TsKECTH, CUITBI bubmorexa [JOK
35 https://m.edsoo.ru/ffO
YIPYTOCTH U CUJIbI TPEHUS b0dbs
JlaGopaTopHas pabota
«OrnpeneneHue padoThI CUIIBI
36 TPEHUS TIPU PABHOMEPHOM
JIBUKCHHUH TeJa 110
TOPU30HTAIIBHOM TOBEPXHOCTU»
37 CBs13b DHEprun 1 paboTHI.
[ToTreHunanpHas sHEpPrust
Kunernueckas sneprus. Teopema bubmorexa LOK
38 . https://m.edsoo.ru/ff0
0 KMHETUYECKOU SHEPTUU b0c32
39 3aKOoH COXpaHEHUsl SHEPTUHU B

MCXAaHUKEC




Jlaboparopnas pabota «M3ydenue

bubmuoreka [JOK

40 https://m.edsoo.ru/ffO
3aKOHA COXPAHEHUS! YHEPTUM»
bl2fe
bubmuoreka [JOK
KonebarenpHOE ABMKCHUE U €TO
41 ADAKTEPHCTHKIL https://m.edsoo.ru/ff0
1Y P b1858
3aryxarolue KojaeOaHusl. bubnuorexa [JOK
42 BoinyxeHHble Kosie0aHusl. https://m.edsoo.ru/ff0
Pe3onanc b20f0
A3 MareMaTruecKkuii U Ipy>KUHHBII
MasITHUKH
Ypok-uccnenoBanue
bu6mmoreka [{OK
«3aBUCHUMOCTH TIEpHOJIA
44 . https://m.edsoo.ru/ff0
KOJIeOaHUM OT KECTKOCTH 1974
MPY>KUHBI U MACCHI TPy3a»
45 [IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOJIEOAHMIX
JlabopaTtopHnast pabota
bu6moreka [IOK
«OmpeneneHue 4acTOTh U
46 . https://m.edsoo.ru/ffO
nepuoja KojieGaHuH MPYKUHHOTO blaec
MasITHUKa»
JlabopaTtopHnas pabota «IIpoBepka
bu6mmoreka [IOK
HE3aBHCHUMOCTH TIEpHO/Ia
47 . https://m.edsoo.ru/ffO
KoJieOaHuH Tpy3a, OABEIICHHOTO b197a
K HUTH, OT MaccChl Ipy3a»
Mexanuveckue BoaHbl. CBOMCTBA bubnuoreka [JOK
48 MEXaHH4eCKUX BOJIH. [IpoonbHbIE https://m.edsoo.ru/ffO
Y TTOTICPEYHBIC BOJTHBI b2lfe
Ypok-koHpepeHIus
49 "MexaHn4ecKure BOJTHBI B TBEPIOM
tene. CelicMUYECKHUe BOJTHBI"
50 3Byk. Pacnipoctpanenue u
OTpa)keHHE 3ByKa
Ypok-uccnenoBanue
51 "Habnroienne 3aBUCUMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"
50 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI1 pe30HaHC
Ypok-koHpepeHius "YapTpazByk bubmuoreka [JOK
53 1 MH(Pa3BYK B IPUPOJIE U https://m.edsoo.ru/ff0

TexHuke"

b23ca




IToaroroBka Kk KOHTPOJIBLHON
pabote 1o Teme "3aKOHBI

bubmuoreka [JOK

54 https://m.edsoo.ru/ffO
coxpaHeHus. MexaHudeckue 2560
KoJIeOaHMS U BOJIHBI"
KonTtponsHast pabota o Teme
55 "3aKOHBI COXpaHEHHUSI.
MexaHndeckre KojaeOaHus u
BOJIHEI"
bubmmoreka [{OK
DNeKTPOMarHuTHOE TOJIE.
56 https://m.edsoo.ru/ff0
DNeKTpOMarHUTHBIE BOJHBI
b2abe
57 CBoiicTBa AJIEKTPOMArHUTHBIX
BOJIH
VYpok-konpepennus "lkana
AJIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
58 Hcnonp3oBanue https://m.edsoo.ru/ffO
3JIEKTPOMArHUTHBIX BOJIH IS b2fe6
COTORO# CBsI3H"
VYpok-uccnenoanue "N3yuenne
. bu6mmoreka [IOK
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH
59 https://m.edsoo.ru/ffO
C IOMOIIBK MOOWJIBHOT'O
\ b2cbe
TenedoHa
Pemenue 3aga4u Ha onpenieneHue
60 YacTOTHI U JUTHHBI
ANIEKTPOMArHUTHON BOJTHBI
DneKTpoMarHuTHas pupoaa bubnuoreka [JOK
61 ceeta. CkopocTh cBeTa. BosiHOBBIE https://m.edsoo.ru/ffO
CBOMCTBA CBETa b31d0
Hcrounuku cBera.
. bubnuoreka [JOK
[IpssmonuHeriHOE
62 CIDOCTOANCHIE CBETA https://m.edsoo.ru/ff0
pacupocip ' b3658
3armenust Connua u JIyHsl
3aKOoH OTpake€HHUsI CBeTa. 3epKaja. bubanoreka IIOK
63 Pemrenue 3aga4 Ha mpuMeHeHUe https://m.edsoo.ru/ff0
3aKOHa OTPaKECHHUS CBETA b38c4
bu6mmoreka [JOK
[Ipenomiienue cera. 3aKkoH
64 https://m.edsoo.ru/ff0
MPENIOMIICHHUS CBETA
b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
bu6nmoreka [JOK
cBeTa. Mcnoap30BaHue MOJTHOTO
65 https://m.edsoo.ru/ff0

BHYTPCHHCTO OTPAXKCHUA B
OIITHYCCKHUX CBETOBOdAaX

b3c5¢




JlaGoparopnast pabota
"UccnenoBanue 3aBUCUMOCTH yIiia

66 IIPEJIOMIIEHUS] CBETOBOTO JIy4a OT
yrJia MajJieHusl Ha TpaHuIle
"Bo3ayx-cTexino""
VYpox-koHpepeHuus
"Hcnosib30BaHKE MOJIHOTO
67 BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3b"
bubmmoreka [{OK
68 JIuuzel. OnTHYecKast Cujia JIMH3BI https://m.edsoo.ru/ffO
b3f2¢
. bubnuoreka [JOK
[TocTpoenue n3odpaxeHuil B
69 [ https://m.edsoo.ru/ffO
bd44a
JlabopaTtopHnast pabota
" bubmuorexa [JOK
Ompenenenne PoKycHOTO
70 ACCTOSIHUS U ONTUYECKOU CUIIBI hutpes . edson. il
p r b4206
cobuparomei TUH3bI"
Ypok-koupepenius "OnTuueckue bubmmorexa [OK
71 HHAOBLIC TOHBODEL" https://m.edsoo.ru/ffOc
prbop OaTe
bu6mmoreka [IOK
['a3 xak ontryeckas cucrema.
72 Jpemie https://m.edsoo.ru/ffO
P b4684
73 Ypok-koudepennus "JledekTor
3penus. Kak coxpanutsb 3peHue"
Pasnoxxenue Genoro cBeta B
bubmuoreka [JOK
cnektp. OnbiTel HpioTOHA.
74 https://m.edsoo.ru/ff0c
CrnosxeHue CeKTpaIbHBIX [IBETOB. 0fdc
Jucnepcus cBeta
JlaboparopHas padota "OnbITHI 1O
pa3oKEeHUIo OEeoro CBeTa B bubnnoreka [JOK
75 CIIEKTP U BOCIIPUSTHIO [IBETA https://m.edsoo.ru/ff0c
MpeIMETOB MPU UX HAOIIOICHUU Oe2a
yepe3 1IBETOBbIEe (QUIBTPHI"
VYpok-npaktukyM "BosHOBbIE
76 CBOMCTBA CBETA: AUCIEPCHS,
uHTepepeHtys u audpaxaus”
77 OmnsiTe Pesepdopaa u bubnmnoreka [JOK

IJTaHETapHasa MOJCIIb aTOMa

https://m.edsoo.ru/ffOc




ITocrynater bopa. Moznens aroma

78
bopa
HcnyckaHue U MOrJoOLEHUE CBETA bubmuoreka [IOK
79 aromoMm. KBanTtebl. JIuHneituateie https://m.edsoo.ru/ff0c
CIIEKTPBI 144c
bu6mmoreka [{OK
Ypok-npaktukym "Habmonenne
80 P P M " A https://m.edsoo.ru/ffOc
CHEKTPOB UCITYCKAHUS
1550
bubmmoreka [{OK
81 PannoakTMBHOCTh U €€ BUJIBI https://m.edsoo.ru/ffOc
1672
bubmmoreka [{OK
Crtpoenue aToOMHOTO sijpa.
82 https://m.edsoo.ru/ffOc
Hyxnonnas moxnens
18ac
PannoakTuBHBIC TIpEBpaIieHus bubmorexa HOK
83 A pespatt ' https://m.edsoo.ru/ffOc
H3oTomnsl
lal4
bu6moreka [IOK
Pemrenue 3agayd mo reMe:
84 " " https://m.edsoo.ru/ffOc
PannoakTuBHBIE MpeBpalieHus
1b4a
85 [Tepuon momypacnazna
Ypok-koHbepeHIus bubmuorexa [IOK
86 "PagnoakTrBHbBIC U3TyYEHUS B https://m.edsoo.ru/ffOc
NpUpoe, METULIMHE, TEXHUKE" 2126
SAnepHbie peakuu. 3aKOHBI bubnuoreka [JOK
87 COXpaHEHUS 3apsAI0BOTO U https://m.edsoo.ru/ffOc
MAacCCOBOI'O YHCEI 1c58
bu6mmoreka [JOK
DHeprus CBSI31 aTOMHBIX SIJIEp.
88 https://m.edsoo.ru/ff0c
CBs13b MacChl U SHEPTUH
1d7a
29 Pemenue 3agau no teme "SnepHeie
peakuun"
Peakiuu cuHTe3a M IeTICHUS SEP. bubnuoreka [JOK
90 Ucrounuku sHeprun ConHia u https://m.edsoo.ru/ffOc
3BE31 1e88
Ypok-koupepenus "AneprHas
01 JHepreTuka. Jlencreus
pPaMOaKTUBHBIX U3TYyYEHHUI HA
JKUBBIE OPraHU3MBbI"
9 [ToaroroBka Kk KOHTPOJIBHOM bu6nmoreka [JOK

paboTte o Teme

https://m.edsoo.ru/ffOc




"DJIeKTpOMAarHUTHOE TIOJIE.
DNEeKTPOMarHUTHBIE BOJIHBI.
KBanrossie sBnenus"

223e

KonTtponsHas pabota o Teme
"DJIeKTPOMAarHUTHOE TIOJIE.

93 1
DNEKTPOMAarHUTHBIE BOJIHBIL.
KBanToBsbIe siBIcHUS"
[ToBTOpEeHue, 06001IEHNE. bubnuorexa [JOK
94 JIaboparopHbIe padOTHI IO KYypCy 1 1 https://m.edsoo.ru/ffOc
"B3aumoneiicteue ten" 245a
[ToBTOpEeHue, 060061IEHNE.
bubmmoreka [{OK
Pemrenne pacyeTHsIX U
95 1 https://m.edsoo.ru/ffOc
KaueCTBEHHBIX 3a/1a4 110 TeMe 570
"TermoBbIe mMpoIecch"
[ToBTOpEeHME, 0600IICHNE.
bu6moreka [IOK
Pemrenne pacueTHeIX u
96 1 https://m.edsoo.ru/ffOc
KaueCTBEHHBIX 3a/1a4 110 TeMe 2422
"KII/I TerutoBbIX ABUTaTEen"
[ToBTOpEeHME, 060OIIECHNE.
bu6mmoreka [IOK
Pemenue pacueTHbIX 1
97 1 https://m.edsoo.ru/ffOc
KauyeCTBEHHBIX 33/1a4 110 TeMe 2b30
"KII/ snexrpoycTtaHOBOK"
[ToBTOpEeHME, 060OIIECHNE. bubnuoreka [IOK
98 JlaGopatopHble pabOTHI [0 KypCy 1 1 https://m.edsoo.ru/ffOc
"CBeToBbIC SABJICHH" 2¢52
[ToBTOpenue, o6o6menue. Pabora bubnuoreka [JOK
99 C TEKCTaMH MO TeMe "3aKOHBI 1 https://m.edsoo.ru/ffOc
COXPaHEHHUS B MEXaHHKE" 2d6a
[ToBTOpeHue, o6o6menue. Pabora bubnnorexa [JOK
100 | c Texcramu no teme "Kosiebanus u 1 https://m.edsoo.ru/ffOc
BOJIHEI" 2e82
[ToBTOpeHue, o606menue. Pabora bubnnoreka [JOK
101 | ¢ texcramu o Teme "CBeTOBbIE 1 https://m.edsoo.ru/ffOc
siBIeHUS" 3044
IToBTOpenue, o6o6menue. Pabora
102 | c Texcramu no teme "KBaHTOBas u 1
snepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I1O 7
I[TPOTPAMME 102




IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTth ABJICHUA II0 ONHMCAHWIO HMX XapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SABJICHUEC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKPY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE,
MIPU 3TOM TEPEBOAUTH MPAKTUYECKYIO 33a7ady B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUUECCKUX SIBJICHUI

1.4

ONHCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (PU3MYECKHE SBICHUS,
UCHoNb3ys (DUM3MYECKHE BEIWYHUHBI, MPU OMUCAHUHM MPABUIBHO
TpPakTOBaThb (DU3UYECKUH CMBICI HCIOJNb3YEMbIX BEJIMYWH, HUX
0003HaYeHHS U SUHUIIBI (PU3UUECKUX BEIIMYMH, HAXOAUTh (GOPMYJIbL,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMUYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTH  TIpauUKHd  HM3YyYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)14314%01(1/16 ABJICHUA W ITPOLIECCHI,
HCIIOJIb3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAKCHUC

1.6

OOBSCHATh (PU3UYECKUE SIBIEHUS, MPOLECChl U CBOMCTBA TeN, B TOM
Yhclie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopod Ha 1 — 2
M3YyYEHHBIX CBOMCTBA (PU3MUYECKUX ABICHHM, (PU3MUECKUX 3aKOHA MU

3aKOHOMCPHOCTH

1.7

peuiaTtb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIB3Yd 3aKOHBI U




(hopmMyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIN3a
YCIOBUSL 3aJauyd  3alUCBIBATh KPAaTKOE YCJIOBHE, TOJCTAaBISTH
¢u3nveckrue BeTUUMHBI B (POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHuA 3a1a4, OICHHUBATD

PEAUTUCTUIHOCTD TOTYYCHHOU (PU3UYECKON BEITMUMHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOLIU
(i)mnqecxnx METOOOB, B OIHKHCAaHHUU HCCIICAJOBAHUSA  BbIACIATH
IpoBepsieMoe  TMpeArnoJjiokeHue  (Tumoresy),  pasinyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI pe3yiIbTaT, HAXOAWUTH OIIMOKH B

XOJ€ OIIbITa, A€JaThb BBIBOJBI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOACHUIO (PU3NYECKUX SBICHUU WIH
(u3UYecKuX  CBOMCTB  Tel:  (OPMYJIHpPOBATH  IPOBEPSIEMBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000py/I0BaHus, 3aMMCBIBATh XO/JI OTNbITa U (YOPMYIHUPOBATH BHIBOIbI

1.10

BBITIOJIHATE MPAMBIC HU3MCPCHHA C HCIIOJIB30BAHUEM aHAJIOTOBBIX M
nu(pOBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUs MPHOOPOB C y4&€TOM

3a/TaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEIOBAaHUE 3aBUCHMOCTH OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C HCIOJB30BAHUEM TIPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHMPOBAHMHM YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHUSI, CIACAYS MPEIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YNIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3HUYECKHUX
BEJIMYUH B BUJIC MPEAJIOKEHHBIX TAOIHI] U TPadUKOB, JeJaTh BBIBOJIBI

I10 pe3yJibTaTaM HUCCICIOBaHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHNH, CJICAYA
npez[nox(eHHoﬁ HHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMCpeHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL IpaBHJia TCEXHUKHU 0€30ITacCHOCTH npu pa60Te C

1a00paTOpPHBIM 000PYIOBAHUEM

1.14

YKa3bIBaATb MMPUHIUIIBI JEeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCpU30BaTb HNPUHIHIIBI JIeiCcTBUA HU3YUYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCAaHHA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBJICHUH n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3dKOHOMCPHOCTHU




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTH HMHPOpPMAIMIO O TpUMepax)
MPAKTUYECKOTO UCHOJIb30BAHUS (PU3MUYECKUX 3HAHUH B MOBCEHEBHOM
KU3HH Juig  oOecrieyeHHuss O€30MacHOCTH Tpu  oOpaliieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHMSI 3/I0POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/IEHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM M MYTEM CpPaBHEHUs PAa3JIMYHBIX HCTOYHHUKOB
BBIJICNATh MHGOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM HIIH

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHEHUH yueOHBIX 3a1aHU I
HayYHOTOMYJSPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJepKaHus,
CIpaBOYHBIE MaTepuaybl, pecypcbl cetn VHTepHeT, BIaaeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGOpMAIII

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KPATKUE MUCHMEHHBIC U YCTHBIE COOOIICHHS
Ha OCHOBE 2 — 3 WUCTOYHMKOB HHPOpMAIMU (U3HIECKOTO
COJZICpKaHUs, B TOM YHCIIe MyOJUYHO JeNlaTh KpaTKHe COOOIICHUS O
pe3yabTaTax TMPOCKTOB WIH YYEOHBIX HCCICOBAHUN, TPU ITOM
IPaMOTHO HCIOJb30BaTh HW3YYCHHBIM IMOHITUWHBIN ammapar Kypca

(bu3HKHM, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTalluei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ PacpeacisiThb
0053aHHOCTH B rpymnie€ B COOTBETCTBUU C ITOCTABJICHHBIMHA 3aJadyaMu,
CJIICAUTH 3a BBIIIOJHCHHUCM IIJIaHa HeﬁCTBHﬁ, aZICKBATHO OICHHMBATDH
CcOOCTBEHHBIH BKJIad B  JCATCIBHOCTb TI'PYIIIbI, BbICTPANBATDH
KOMMYHUKATUBHOC B38.PIMOI[€I>1CTBPI€, Y4UTbIBaAs MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh INOHATHA

1.2

pas3iiniaTh ABJICHUSA IO OMNHUCAHWUIO HX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-I€CKOG SIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKAloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOJIE,
IpU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3ajjauyy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

OTHMCBIBATh HW3YyYEHHBIE CBOWCTBA Tel W (PU3MYECKHE SBJICHUS,
UCTIONB3YS (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUH TPABHIBHO
TpPakTOBaThb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUS U EUHUIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JIPYTUMH
BEIMYMHAMH,  CTPOUTh TIpapuKd  U3YYEHHBIX  3aBHCHUMOCTEH

(bMBUYECKUX BEIMYNH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS W TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbBI, IMPU H3TOM JIaBaTh CJIOBECHYIO
(hopMyTMPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpa)KEHUE

1.6

O0OBICHATh (PU3WUYECKUE TMPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldd MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKMX WIaroB ¢ MOMOIIb0 1 — 2 H3y4YEeHHBIX CBOWCTBA

(1)I/ISI/I“ICCKI/IX HBHCHHﬁ, (bI/ISI/I‘ICCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHﬂ, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBs3BIBAIOIINEC (bI/ISI/I‘IeCKI/Ie BCJIIMYHUHBI: HA OCHOBC aHaJIM3a
YCJIOBUS 3ala4U 3allMChIBATb KPATKOC YCJIIOBUEC, BBIABJIATE HEAOCTATOK
JaHHBIX [JIA PCHICHUA 3aJdayu, BLI6I/IpaTb 3aKOHbI H (1)0pMy'J'H>I,
HCO6XOI[I/IMI>I€ oIS eé pelicHus, IIpPpOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C H3BCCTHBIMU

JaHHBIMH

1.8

pacCiio3HaBaThb l'IpO6JIeMI>I, KOTOPBIC MOXHO PpCHIIUTH IMpPU IOMOIIN
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3Yys OITMCAHUC UCCIICAOBAHUS, BBIICIATD
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTL TOPSAAKa

MIpOBCACHUA UCCIICAOBAHNS, 1€JIaTh BbIBO/bI

1.9

MPOBOJIUTH OMBITHI TO HAOMIOACHUIO (PU3MUYECKUX SIBICHUNA WIU
¢u3nyeckux  CBOHCTB  Teln:  (QOpPMYIUpOBaTh  IpPOBEpsieMble

IpCaAoJIOKCHUA, COGI/IpaTB YCTaHOBKY nu3 MMPpEAJIOKCHHOT'O




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSAMBIE HM3MEPEHUs C MCIOJIb30BAHUEM AHAIOTOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJINYHMH, CPABHUBATH PE3YIbTATHI

U3MEPEHHM ¢ yU€TOM 3a/IaHHON a0COJIFOTHON MOTPEUTHOCTH

1.11

OPOBOJIUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAaHUEM IIPSIMBIX HW3MEPEHUN:
IUIAHUPOBaTh HCCIIEOBaHUE, COOMpATh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHus, Cleays IpeAJoKeHHOMY  IUIaHy, (UKCUpOBATh
pe3yNbTaThl MOJYYEHHOH 3aBUCHMOCTH B BHJE TaOIUIl U TpaduUKOB,

ACJIaTb BBIBOABLI 11O PE3yjIbTaTaM HUCCICAOBaHMA

MPOBOJUTh  KOCBEHHbIE  W3MEpPEHHs  (U3NYECKHMX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TPEeNJOKEHHOM HWHCTPYKIMH, M  BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHoCcTH mpu paboTe cC

1abopaTOPHBIM 000PYI0OBAHUEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HUX ONUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(bnanecm/le 3aKOHOMCPHOCTH

1.15

pacrmo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI II0 CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTaBJIATh CXEMBI
OJICKTPHUYCCKUX ueneﬁ C IOCICOOBATCIbHBIM W IapalICIIBHBIM
COCIMHCHHUECM 3JICMCHTOB, pasjmm4dad YCJIOBHBIC 0003HaYeHU

QJICMCHTOB 3JICKTPHYCCKUX HCHCﬁ

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAuUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HMCIOJIb30BaHUS (PU3NYECKUX 3HAHHUI B MOBCEIHEBHOU
KU3HU Juia  oOecrieyeHHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKHUMH yCTPOMCTBAMU, COXPAaHEHUS 3/I0POBbS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYCCKOTO IMTOBEACHUS B Oprncanmeﬁ cpeae

1.17

OCYIICCTBJIATDH IMOUCK I/IH(I)OpMaI_II/II/I q)mnqecxoro COJACPpKaHus B CCTHU
I/IHTepHCT, Ha OCHOBE€ HUMEIOIIMNXCS 3HAHHUHA H HYTéM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX HMCTOYHHKOB BbIICIIATD I/IH(I)OpMaI_[I/IIO, KOTOpasa

ABJIACTCA HpOTHBOpeqHBOﬁ WA MOXET OBbITh HeHOCTOBCpHOﬁ

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJlaHui HAay4YHO-




MOMYJSIPHYIO JIUTEpaTypy (PHU3UUEeCKOro cojepKaHus, CIPABOYHBIE
Marepuainbl, pecypcbl cetu  VHTEepHeTr; BiaaeTb OpuUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHust WH(OpMAIMKU U3 OJHOMN

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPATKHUE YCTHBIE COOOIIECHHUS,
0000mas MHPOPMAIMIO W3 HECKOJIbKUX HCTOYHHKOB (PHU3NICCKOTO
COJIEp’KaHUs, B TOM UHUCIE IyOJMYHO MPEACTaBISATh PE3YIbTaThl
MPOEKTHONM WJIM MCCIEA0BAaTENbCKOW JESTENbHOCTH, TNpPU 3TOM
IPAaMOTHO HCIIOJIB30BAaTh W3YyYEHHBIM MOHATUHHBIN amnmapar Kypca

(hU3HKHN, COPOBOK/IaTh BBICTYIJIEHUE MPE3eHTaluei

1.20

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3HUECKUX
MIPOLIECCOB PACIPeEsATh 00S3aHHOCTH B T'PYNIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEIUTh 3a BBINOJIHEHHWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJIaJ B JICATEIBHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aWMOJCHCTBUE,  MpPOSIBIASL  TOTOBHOCTH

paspeniath KOH()IUKTHI

9 KUIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATbI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHusl

1.1

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX TAHHOC (1)I/I3I/I‘ICCKOC SBJICHHUC

1.3

paciio3dHaBaTb IPOABJIICHUC HN3YUCHHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUN B
OKpyxKaromeM MHUpE, B TOM YUCIIC (I)I/I3I/I‘IGCKI/IG SABJICHUS B NIPpUPOIC,
IIpu 3TOM MEPCBOAUTH NMPAKTUYCCKYIO 3a/a4y B y‘le6HYIO, BBIICIIATD

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PU3NUECKUX SIBICHUI

1.4

ONHMCBIBATL H3YUCHHBIC CBOMCTBA Te€l H (I)I/I3I/I‘IGCKI/IG SABJICHHA,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCJIMYHHBI, IIpU OIMCAHUU TIPAaBUIILHO
TPAKTOBATH (pH3quCKHﬁ CMBICJI HCIOJIBb3yEMbIX BCJIIMYHH,
0003HAYCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCJIIMYHH, HAXOAUTH (I)OpMyJ'IBI,

CBSI3bIBAIOIIME JAaHHYIO (PU3MUYECKyl0 BEIMYMHY C JPYTUMHU




BEJIMYMHAMH, CTPOUTH TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(bu3HUECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUYECKUE SIBICHUS W TIPOIIECCHI,
WCIIOJIb3yd W3YYEHHBIE 3aKOHBI, IIPU O3TOM JlaBaTh CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBAaTh €r0  MaTeMaTHYCCKOE

BBIPA)KCHUE

1.6

0OBSICHATH (PM3UYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallud IPaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O00OBSCHEHUE U3 2
— 3 JIOrMYecKUX IIaroB C MOMOIIbIO 2 — 3 H3YyYEHHBIX CBOWCTBa

(u3nuecKuXx sIBICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3ajqaud (OMHUpArolIUecss Ha cucTeMy u3 2 — 3
ypaBHEHUI), UCHONb3ysd 3aKOHbl W (OPMYIIbI, CBSI3bIBAIOIINE
¢u3nveckne BEIMYMHBI: HAa OCHOBE aHaliW3a YCJIOBHS —3a/1a4d
3aIMCBbIBATh KPATKOC YCIIOBHUEC, BBIABIIATH HCAOCTAIOIIUC HUIIH
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOANUMBIC
JUIS pelleHusi, MPOBOAUTH PAacu€Thl M OIEHHBATh PEATUCTHUYHOCTD

MOJIyY€HHOTO 3HAYeHUs PU3NUECKON BEITMUHHBI

1.8

pacrio3HaBaTth NPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIH
(U3NYECKUX METOJIOB, HCIIOJB3YsI ONMCAHWUE UCCIIECAOBaHMS, BBLACISTH
poBepsieMOe IMPEIONI0KEHUE, OLIEHUBATh MPABUILHOCTh MOPSIKA
NpOBEJICHUS HCCIIEAOBaHMS, JeJaTh BbIBOJbI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN U OTIBITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/IIO q)HSI/I‘leCKI/IX SIBJICHUH WU
(1)I/ISI/I‘IGCKI/IX CBOMCTB TEJI: CaMOCTOSTEIIHBHO CO6I/Ip8.TB YCTaHOBKY U3
HU30BITOYHOIO Ha6opa OGOpy,HOBaHI/IH, OIIMCBIBATh XOJ OIIbITa U €ro

pe3ynabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

OPOBOJUTH MpPH HEOOXOAMMOCTH CEpPUI0 MpPAMBIX H3MEpEHUil,
onpenenss cpeiHee 3HAueHUEe H3MepsieMOod BelndMHbI ((PoKycHoe
paccTosiHHE coOuparomiei JMH3bI), 000CHOBBIBaTH BHIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO Mpudopa)

1.11

MPOBOJIUTH HCCIENIOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIHYUH C
HCIIOJIb30BAHNUEM TPSMBIX M3MEPEHUH: IIAHUPOBATh HCCIEIOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3yJbTaThl

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BHJC Ta6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaThb BBIBOJBI IO PE3YyJIbTaTaM UCCIICAOBAaHUA

1.12

NPOBOJUTH  KOCBEHHBIE  W3MEpPeHHS  (U3NYECKUX  BEIHYUH:
IJIAaHUPOBATh U3MEPEHUs], COOMpPATh 3KCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBINOJHATE W3MEPEHHUs, Cleays IpEeUIOKEHHON WHCTPYKLHUH,
BBIYMCIIITh 3HAYEHUE BEJIIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOnroAaTh IpaBWia TEXHUKM Oe3omacHocTh mpu  pabore cC

71a00pPaTOPHBIM 000PYOBaHUEM

1.14

pas3nuyuaTh OCHOBHBIE MPHU3HAKU HM3YyUYEHHBIX (PU3MUECKHX MOJIEICH:
MarepuaiabHas TOYKa, abCOTIOTHO TBEPJOE TEJIO, TOUCHHBIN HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, TUIAHETapHAas MOJEbh aToMa, HYKJIOHHAas

MOJEJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUS, HCHOJb3YS
3HaHMSI O CBOMcTBax (PU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(bu3mYecKrue 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKUX IPOLECCOB MPH PEUICHUH Y4eOHO-TPAKTHUYECKUX
3a/1a4, ONTHUYECKHUE CXEMBI Ul MOCTPOCHUS U300paKeHUN B TMIIOCKOM

3epKajie U coouparorieit TuH3e

1.17

OPUBOJIUTH TMpUMEpbl (HaXoAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO MCIOJIb30BaHUs (U3NYECKUX 3HAHHUI B MOBCEAHEBHOU
KU3HU Juig  oOecriedeHuss 0O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOIHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.18

OCYILECTBIIATh MOUCK UHPOPMALUU (PU3NYECKOTO COJIEpKAHUS B CETU
WnTepHer, caMocCTOATENbHO (OpMyaHpyst TOMCKOBBIM  3ampoc,
HaXOAWTb IIyTH  OIpPENEIECHHUs  JTOCTOBEPHOCTH  IOJYYEHHOU
UHPOpPMALlMM HAa OCHOBE HMMEIOLIMXCS 3HAHUM M JIOTIOJHUTENBHBIX

HNCTOYHHUKOB

1.19

UCIONb30BaTh MPU  BBHIMOJHEHUM YYEOHBIX 3aJaHUA  HAY4YHO-
MOMYJISIPHYIO JIUTEPaTypy (HU3NYECKOTO COJEp)KaHus, CIPaBOYHBIE
Marepuanel, pecypchl cetu VHTepHeT; BuaneTe  NpuémMamu

KOHCIICKTUPOBAHUA TCKCTA, Hp606p3.30BaHI/I}I I/IH(i)OpMaI_[I/II/I U3 OJHOU




3HAKOBOM CHUCTEMBI B JAPYT'yIO

1.20

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIICHUs Ha
OCHOBEe WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PHU3NIECCKOTO
COJIepKaHus, MyOIMYHO TPEACTABIATH PE3yJAbTaThl MPOSKTHOW HITN
UCCIIEIOBATENIbCKOW ~ AEATENBHOCTH, HPH  3TOM  T'PaMOTHO
WCIIOJIb30BATh U3yYEHHBIN TOHATUNHBIN anmapaTr u3y4aeMoro pasiena
(GU3MKH W COMPOBOXKAATh BBICTYIUICHHWE IIPE3CHTAIEd € Y4ETOM

0COOEHHOCTEN ayIUTOPUH CBEPCTHUKOB

1.21

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3HUECKUX
MIPOLIECCOB PACIPENEATh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMi, CJIEIUTh 32 BBIIOJHEHHEM IUIaHa
JEWCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBI BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTPAUBAThH
KOMMYHUKaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniath KOH(PIUKTHI




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHMHN OKPYXXAIOIIEIO MUPA

1.1

®usuka — Hayka O TIpupoje. SIBIE€HHS NTPUPOIBL
@u3nyecKkue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

OJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ousnyeckue BeIUUMHBL  V3MepeHue  (puU3NUECKUX
BenmuuuH.  ®Dusmyeckue  npubopsl.  IlorpemHocTts

u3MepeHnil. MexyHapoHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHAyuHBIN METOJ TO3HAHUS: HAOIIOJEHUE,
MMOCTAHOBKAa HAyYHOT'O BOMPOCA, BBIABUKEHHUE THIOTE3,
OKCIIEPUMEHT 10 TPOBEPKE THUIOTE3, OOBICHCHHE

HAOJIFOIAEMOTO SABJIEHUSA

1.4

Onucanne PU3NUECKUX SBJICHUM C TIOMOIIBIO MOIETICH

1.5

[TpakTrueckue pabOTHI:

H#H##Par###l3mMepenne pacCTOSTHUM.
###Par###l3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tena.

##H#Par###Onpenenenue pa3sMepoB MabIX Tell.
###Par###13mMepenue  TemrepaTypsl [pU  [TOMOILIH

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

##H#Par#H#CTpoeHNe BEIEeCTBA: aTOMBI U MOJIEKYJIbI, UX
pasmepsl.  ONBITBI,  JOKa3bIBAKOIIME  JUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### ] Buxenne  vactuir  BemectBa.  CBs3b
CKOPOCTH  JBMXKEHHS  4YacTUIl C  TeMIepaTypoM.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMmopelicTBue 4yacTHUIl BEIIECTBA: MMPUTSKCHUC U

OTTAJIKUBAHHC




###Par###ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEIN.

24 B3anMocBsa3p MeXIy CBONCTBAMM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTnueckue pabOThI:
###Par###0Onenka muaMerpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHuEeM (poTorpaduii).

2.6 ###Par#H##0nbITel 10 HAOMIOJEHHIO  TEMJIOBOTO

paciIupeHus ra3os.
#H#Par###OnbITel 0 O0HAPY)KCHHUIO JCUCTBUS CHUI

MOJIEKYJIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe JIBUKECHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBUKECHHE
H#H##Par###CKopocCTb. Cpennsis CKOpPOCTh npu
3.2 HEpaBHOMEPHOM JBWKEHHHM. Pacdy€T mytm u BpeMeHUu
JBUKECHUS
SlBnenne uHeprwu. 3akoH MHepuuu. B3aumoneiicTBue
33 TEJ KaK MPUYMHA U3MEHEHHUs CKOPOCTHU JBUYKEHUS TEIl.
Macca kak Mepa HUHEPTHOCTH Teja
34 #HHPar### I notHocTts BemecTtBa. CBSI3b IUIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B eIMHUIE 00BhEMA BelllecTBa
3.5 Cuila Kak XapaKTepUCTUKA B3aUMOICUCTBUS TE
36 Cuna ympyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILbIO JUHAMOMETpPA
17 ###Par###5IBnenue TAroteHus u cuna TspkectH. Cuta
. TSKECTU Ha Apyrux miaHerax. Bec tena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
. Tpenue B npupoe U TEXHUKE
1.9 ##H#Par###(Cl10)KeHMe CHJI, HalpaBICHHBIX 110 OJHOU
. npsiMOH. PaBHOAEHCTBYIOIIAS CUII
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHre CKOPOCTH PaBHOMEPHOIO  JABMXKEHUS
(apyka B JKUJOKOCTH, MOJEIHU  JIEKTPUYECKOIO
aBToMOOWIsE u Tak pjanee). OrmpeneneHue cpenHei
CKOpOCTH CKOJIBXEHHUsI Opycka WIM IIapuKa II0
HAKJIOHHOM  mIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnbIThI, JEMOHCTPUPYIOIIHE
3aBHCHUMOCTh pacTshKeHus (aedopMariv) Mpy>KUHBI OT
OPWIOKEHHON  cuibl.  ONBITBI, JE€MOHCTPHUPYIOIINE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tejla U

XapakTepa COIMPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

@u3ndecKue SBICHUS B IIPUPOJIE: IPUMEPHI ABHIKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW IPHUPOJIE,

JIEMICTBHE CUJIBI TPEHHS B IPUPOJIE M TEXHUKE

3.12 TexHn4ecKkne ycTpoucTBa: JUHAMOMETD, IO IMIUITHUKA
JIABJIEHUE TBEPBIX TEJL, )KUJAKOCTEM 1 TA30B
w Hasnenune TBEpAoro tena. CrocoObl YMEHBIICHHS H
' YBEIMYEHHUS TABICHUS
42 JlaBiieHune raza. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bEMa,
' TEMIIEPATypPhI
43 Ilepenaua naBiieHHs] TBEPABIMHU TEJIAMM, KUAKOCTIMU U
' razamu. 3akoH [lackais. [TneBMaTHUeCKHE MaIIUHbBI
3aBUCHUMOCTh  JaBJCHHUSI JKUJIKOCTH OT TJIyOMHBI.
4.4 ['mapocraTudeckuii mapagokc. CooOmiaronuecs cocypl.
I'mapaBnnueckne MeXaHU3MBI
Atmocdepa 3emnu u atmochepHoe napienue. [IpuanHsl
45 CYIIECTBOBaHMs BO3AYIMIHOM 000j04ku 3emiu. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AaBIICHUS OT
BBICOTBI HaJl YDOBHEM MOPsI
16 N3smepenue armocdepHoro nasnenus. [Ipubopsr ams
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XKUIKOCTM M Tra3a Ha IOTPYKEHHOE B HHX
4.7 Teno. BelTankuBarmas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3nyxonnaBaHue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tella B BOAE OT
00béMa TOTrpyKEHHOM B JKMIKOCTh YacTH Tena.
Omnpenenenre BHITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH HA
TEN0, NOrpykEéHHoe B  KHAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOUIEH CHJIbI, JEHCTBYIOIIEH
Ha TeJIO B OJKUAKOCTH, OT Macchl Tena. OmnbIThI,
JEMOHCTPUPYIOLIME  3aBUCHMOCTHh  BBITAJIKUBAIOLIEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKHAKOCTHU, OT 00BEMa
NOTPYKEHHOW B JKMJIKOCTh YaCTH Tela U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYMPOBAHHME  JIOAKM W  OIpeJeseHue  eé

Irpy30I10AbEMHOCTH

4.10

®dusnyeckue  SABJICHUS B IPUPOJE: BIIASTHUE
aTMOC(hEepHOTO JaBJICHUS Ha )KUBOW OpPraHu3M, TIJIaBaHUE

pBIO

4.11

TexHudeckre yCTPOMCTBA: COOOMIAIOIMIMUECS COCYIBI,
YCTPOMCTBO BOJIOMPOBOJA, THUIPABIMYECKUNA TMpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanudeckas pabora
52 MexaHndeckas MOIITHOCTh
53 [IpocTeie MexaHW3MBI: pbl¥ar, OJIOK, HaKJIOHHas
' MI0CKOCTh. [IpaBuiio paBHOBECHS pblyara
5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«3omoroe  mpaBwio»  MexaHuku.  KoadduiumeHt
5.5 MIOJIE3HOTO JICUCTBUS MEXaHHU3MOB. IIpocTtslie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loreHumanpHas sHEprUM Tea, NOJIHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [Tonnass mexaHuueckas SHEpPrusi. 3aKOH U3MEHEHHS U
' COXpaHEHUs MEXaHUYECKOW SHEPTUU
5.9 [IpakTudeckue pabOTHI:




#H#HPar###Onpenenenue pabOThl CHUJIBI TPEHUS TpU
PaBHOMEpPHOM JIBMOKCHMM Te€la 10 TOPU30HTAIBHOU
nosepxHoctu. HMcecnenosanue ycinoBUM  PaBHOBECHS
ppruara. M3mepenne KII/J[ HaKIOHHOM IUIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

5.10
YeJIoBeKa
TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOJBUKHBIN OJIOKH, HAKJIOHHAS! TIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasaeJa 3JIeMeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHHUs BellecTBa. Macca H  pa3mepsl
' MozeKya.  OmnbITbl, NOATBEPKIAIOLINE  OCHOBHBIE
MOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPHUH
Mopenn  TBEpIOro, SKUAKOTO W Ta3000pa3HOTo
6.2 cocTostHMI BemiecTBa. Kpucrammuyeckue u amopdHbIe
Tena
OObscHEeHUEe CBOMCTB ra3oB, KHUAKOCTEH U TBEPIBIX TET
6 6.3 Ha OCHOBE IOJIOKEHUH MOJEKYJIIPHOKMHETHUECKOU
TEOPUHU
6.4 CMmauvBaHuE U KallWUISIPHbIE SIBJICHUS
6.5 TemoBoe pacmpeHue u cxartue
6.6 Temnepatypa. CBsi3b TeMHEpPATypbl CO CKOPOCTHIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
6.7 Buytpennss sneprus. CiocoObl H3MEHEHUsI BHYTpEeHHEH
. SHEPTUU: TeIUIoNnepeaaya U COBEpIICHUE pPabOThI
6.8 Buasl Tennonepenaun: TEMIONPOBOAHOCTb, KOHBEKIIHS,




U3Iy4eHUe

KomnnuectBo  TEmJIOTHI. VnenrHagd  TEIIOEMKOCTDH

6.9
BELIECTBA
TeriooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OajaHca
611 [1naBneHue u oTBEpAECBaHNE KPUCTATUINYECKUX BEIIECTB.
. VYenpHasg TeI1oTa INIABICHUS
[TapooOpazoBanne U  KoHzeHcanus. Vcmapenue.
610 Kunenue. VYaenbHas  Temiota  mapooOpa3oBaHUSI.
' 3aBUCHUMOCTb TEMIIEpaTypbl KUIEHUS OT aTMOC(EpPHOTro
JTaBJICHUS
6.13 BnaxHocTh Bo3yxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TerioBbix asurareneid  KIIJ
6.15 TEIJIOBOTO ABUTaTeNs. TeruioBble ABUrATENM M 3aliuTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHUs U MPEBPALIECHUS SHEPTUH B TEIUIOBBIX
6.16
npoleccax
[TpakTrueckue pabOTHI:
#H#Par###O0nbITel M0  OOHApPYKEHHUIO JCHCTBUS CHJI
MOJIEKYJISIPHOTO MPUTSIKEHUS.
#HH#Par###0nbITel  TI0  BBIPAIIMBAHUIO  KPUCTAILJIOB
MIOBAPEHHOM COJIM WM caxapa.
#H##Par##H#OnbI T o HaOIIOAEHUIO TEIIOBOTO
6.17 pacIIMpPEeHHUs ra30B, KUJKOCTEN U TBEPABIX TEIl.

###Par###Onpenenenue naBleHUs Bo3AyXa B OajuloHe
LITNPULA.

#H#Par###0OnbITbl, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTH
JIaBJIEHUs] BO3JyXa OT €ro oobéMa W HarpeBaHUs WM
OXJIaKICHUS.

###Par###]IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTHU

JJIMHBI CTOJIOMKA KHUAKOCTHU B TepMOMCTpH‘{CCKOﬁ




TpyOKe OT TeMIepaTyphl.

###Part##Habmonenue HU3MEHEHUS BHYTpPEHHEU
DHEPTUH Tella B pe3ybTaTe TeIuionepeaadyd U padOThI
BHCITHUX CHUIL

###Par#t#llccnenoBanre SIBICHUS TEINIOOOMEHA TIpU
CMEIIMBAHUM XOJOAHON U rOPsYEH BOJIBI.
###Part###Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJOW TPH TEIUIOOOMEHE C HarpeThiM
METATUICCKAM IHITTHIPOM.

###Part###Onpenenenue yIETbHON  TEIJIOEMKOCTH
BEIIIECTBA.

###Part##lccnenoBanue mporecca HCapeHus..
###Par#H#OnpeneneHie  OTHOCUTENBHOM  BIaXXHOCTHU
BO3JIyXa.

#H##Par###0OnpenesieHre yaeiabHONW TEIJIOThI IJIaBJICHUS

JIBJA.

6.18

Ouznyeckue SBICHHUS B MPHUPOJAE: TMOBEPXHOCTHOE
HaTSDKEHHE W KalWULSIPHbIE SBJICHUS B MPHUPOJE,
KpUCTAJUIBl B TIpHUpoje, uzinydenue CoiHila, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,

HUHECsA, CHEra.

6.19

Texuuyeckue  ycTpoiicTBa:  KamWUIAPBL, MPUMEPHI
UCIOJIb30BAaHUSl KPHUCTAJUIOB, >KUIKOCTHBIA TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THTPOMETpPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCTO CIr'OpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpuszanus Teil. J[Ba poaa dJIEKTpUUECKUX 3apsI0B
B3aumopeiictBue 3apspkeHHBIX Ten.  3akoH  KynoHa

7.2 (3aBUCHMOCTH CHJIBI B3aUMO/ICHCTBUS 3apsHKEHHBIX T OT
BEJIMUUHBI 3aPsI0B M PACCTOSHUS MEX/Ty TeJIaMH)

73 Onexrpuueckoe noJsie. Hanpssk€HHOCTD 3IEKTPUUECKOTO

ITOJIA. HpI/IHL[I/Il'I CYICPIIO3UTTHUN BJICKTPUUCCKUX noJjen




(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHBIN

7.4 anekTpuueckuil 3apsan. Ctpoenue atoma. IlpoBonHuku u
JMDIIEKTPUKU
7.5 3aK0OH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 OneKTpuueckuif  TOK.  YCJIOBHUS  CYyLIECTBOBaHUS
. ANEKTPUYECKOTO TOKA. VICTOUHMKN MOCTOSTHHOTO TOKA
HevictBus BIIEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTSX M razax
- OnekTpuyeckas uenb. Cuia Toka. OJNEKTPUYECKOE
' HanpsbKeHue
9 ConpoTusieHue MIPOBOIHUKA. VY aensHOE
' COMPOTHBIIEHNE BEIIeCTBa
7.10 3akon OMa Jyis yyacTKa Lenu
[TocnenoBarenbHOe W MapajjieNIbHOE  COEAMHEHUE
7.11
POBOJAHHUKOB
PaGora M MOLIHOCTH 3JEKTPUYECKOTO TOKa. 3aKOH
7.12
Hxoynsa — Jlenna
13 DNeKTpUUYECKue LEeNnu M MOTPEOUTENH HJIEKTPHUUECKOMN
' sHepruu B O0bITy. KopoTkoe 3ambikaHue
[TocTosiHHbIe MarHuThl. B3auMonelcTBHE MOCTOSHHBIX
7.14
MarHuToOB
MaruautHoe mone. MarHuTHoe Tojie 3eMid U €ro
7.15
3HauUEHUE 7S )KU3HU Ha 3emiie
716 OmneiT Opcrena. MaraHuTHOE 10JIE DJIEKTPUUECKOTO TOKA.
. [IpumeHeHne 2MEeKTPOMarHuTOB B TEXHUKE
JleificTBE MarHUTHOTO MOJS HA IPOBOJAHHUK C TOKOM.
19 DNeKTpoABUTaTENb MOCTOSHHOTO TOKa. Mcrnosib3oBaHue
. JIEKTPOABUIaTENe B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpPaHCIIOPTE
7.18 Oneiter @apanes.  SBieHuMe  3IEKTPOMarHUTHOMN




uHaykiuu. IIpasuio Jlenna

DIIEeKTPOTreHEPATOP. CnocoObl MOJTy4EeHUS
7.19 AIIEKTPUUECKOU SHEPTUH. DIIeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

[IpakTnueckue pabOThI:

OnbITH TI0 HAOTIOACHUIO ICKTPHU3AUHN TEJl WHIYKIHCH

Y TIPHU COTIPUKOCHOBCHUHU.

HccnenoBanue OelCTBUS DIIEKTPUYECKOTO TMOJS  Ha

MIPOBOJHHUKY ¥ TUDIICKTPUKH.

COopka ® TIpoBepKa pabOTHl DJIEKTPUUYECKOU IIETH

MMOCTOSIHHOTO TOKA.

N3mepenue u perympoBaHue CHIIBI TOKA.

V3mepenue u peryupoBaHie HAIIPSDKCHUS.

HccnemoBanue 3aBUCHMOCTH CHITBI TOKA, MTYIIETO Yepe3

pPE3UCTOp, OT COMPOTHBJICHUS PE3UCTOPA U HAIPSHKEHUS

Ha PEe3UCTOPE.

OmnBITHI, JIEMOHCTPHUPYIOIINE 3aBHCHMOCTD

AJIEKTPUYECKOTO COTPOTUBIICHUS TPOBOJHUKA OT €ro
7.20 JUTHHBI, TIJIOIA/IN TIOTIEPEYHOTO CEYCHHS U MaTepHala.

ITpoBepka mpaBuiia CHOXKEHWsS HANPSOHKECHUH  IIpU
IIOCJICZIOBATEIIBHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
ITpoBepka npaBuiia Uil CHJIBI TOKA IIPU NapajlIeIbHOM
COEUHEHUU  pe3uctopoB.  Ompenenenue  paboOThI
JNIEKTPUYECKOTO  TOKAa, MIAYLIErOo 4Yepe3 PEe3UCTop.
OnpeneneHne  MOLIHOCTM — JIEKTPUYECKOTO  TOKA,
BBIIEISIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, MIYLIErO 4Yepe3 JIAMIIOUYKY, OT HaIpsLKEHUS
Ha Hell. Onpenenenue KIIJ[ Harpesarens. Mccnenosanue
MarHuTHOTO B3aMMOJCHCTBUSA IOCTOSHHBIX MAarHUTOB.
N3yuenne MarHuTHOTO MOJIS IOCTOSTHHBIX MArHUTOB IIPU
uxX oOwvenuHeHMM M pasgeneHud. MccnenoBaHue
JEUCTBHUS IEKTPUUECKOT0 TOKAa HA MArHUTHYIO CTPEJIKY.

OHBITLI, ACMOHCTPHUPYIOIITUEC 3aBUCUMOCTDb CHJIBI




B3aMMOJICVCTBUS KATYIIKH C TOKOM M MarHuTa OT CHUJIbI
TOKa M HaNpaBJEHUs TOKAa B Karyuike. 3yueHue

I[ef/'ICTBI/ISI MAarouTHOIO I0Jis1 Ha MNPOBOAHUK C TOKOM.

KoncrpynpoBanue u N3y4EeHUE paboThI
3JIEKTPOABUTATEIIS. H3mepenne KITA
3JIEKTPOIBUTATEILHOMN YCTaHOBKHU. OnbIThI o

HCCICA0OBAaHHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HHIAYKIOUU:
HCCICI0BAaHUC W3MCHCHHMI 3HAYCHUS H HalpaBJICHUA

HHAYKIIUOHHOTO TOKa

7.21

Ousznveckue SBICHUS B MPUPOJIE: DIICKTPUUECKHE
SIBJICHUA B aTMOC(bepe, QJICKTPUYECCTBO KHNBBIX
OpraHu3MOB, MarHUTHOE TOJIe€ 3eMITH, Apeld MOFOCOB,
POJIb MarHUTHOI'O MOJIA JJId )KU3HU Ha 3eMJ'Ie, MOJIAPHOC

CHSHUEC

7.22

TexHuyeckue yCTpOMCTBA: BJIEKTPOCKOIN, aMIEepMETP,
BOJIbTMETP, PEOCTAT, CUETUUK DJIEKTPUUYECKON SHEPruu,
JJIEKTPOOCBETUTEbHBIE ~ MPUOOPHI,  HarpeBaTeiIbHbIC
AIEKTPOTIPUOOPHI (pumepsr), ANMEKTPUUECKHE
MPEIOXPAHUTENH, JJIEKTPOMArHUT, JJIEKTPOJIBUTATEIh

IMOCTOAHHOTO TOKA, I'CHCPATOP MNOCTOAHHOT'O TOKA

9 KJIACC
Kon
Kon snemenTa [IpoBepsieMble 2JIEMEHTBI COJIeP KaHUs
pasnena
MEXAHUYECKUE SABJIEHWA
Mexanuyeckoe JBUKEHHE. MarepuanbHas TOYKA.
81 Cucrema otcuéra
9 8.2 OTHOCHUTENBHOCTh MEXaHUUECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE IPSAMONMHEMHOE TBUKEHUE
###Par#H#HepaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE.
8.4 Cpennsis ©  MrHOBEHHas CKOpPOCTb Tela IpH

HCPAaBHOMCPHOM ABUKCHUU




VYckopenue. PaBHOYyCKOpEHHOE IIPSAAMOJIMHEWHOE

8.5
JBUKEHUE
8.6 ###Par###CoboHoe nanenue. OnbITe [ anumnes
###Par###PaBHoMepHOE JBWKEHUE TI0O OKPY>KHOCTH.
8.7 [lepuon m wactota oOpamienus. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMHUTENBPHOE YCKOPEHHE
8.8 [TepBriit 3akoH HeroToHa
8.9 Bropoii 3akon HeloTona
8.10 Tpetuii 3akon HeroToHa
8.11 HHPar#H##] [puHIun cyneprno3uluy Cuil
8.12 Cwuita ynpyroctu. 3akoH ['yka
###Par#H##Cuna TpeHus: cuila TPEHUs CKOJBKEHUS,
813 CuJIa TPEHUsI TIOKOsI, IPYTUe BUBI TPEHUS
###Par###Cuna  TSDKECTH W 3aKOH  BCEMHUPHOTO
814 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaCHUS
s JBwxenue  mmaner  Bokpyr  Cosnma.  IlepBas
51 KocMuYeckasi ckopocTb. HeBecomocTs U meperpy3ku
PaBHOBecne MaTrepuanbHOU TOYKU. AOCOIIOTHO TBEPIOE
8.16 oo
###Par###PaBHoBecre TBEPAOro Teja C 3aKPEIIEHHOMN
817 OCbI0 BpaieHusi. MoMeHT cuiibl. LleHTp Tshkectu
8.18 Nmnynsce tena. I3meHnenue umnyibca. IMmyinbe cuiibl
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 #H#H#HPar###PeakTUBHOE OBIDKECHUE
8.21 Mexanundeckasi paboTa U MOIITHOCTh
PaGora cun Tsokectu, ympyroctu, TpeHus. CBs3b
522 SHEPTUU U paboThI
[loreHunaneHasgs SHeprusi Tena, MOJHATOTO  HaL
523 MOBEPXHOCTBHIO 3eMIIH
8.24 IToreHnManbHas SHEPTUS CKATON NIPYKUHBI
###Par###Kunetnueckass  s”eprusa.  Teopema o
8.2 KMHETHYECKOUN SHEPrUH
8.26 #H##Par###3akoH cOXpaHEeHUsI MEXaHUYECKON SHEPTUU




8.27

[IpakTuyeckue pabOTHI:

OrmpezeneHrue cpeiHel CKOPOCTH CKOJIbKEHHUs Opycka
WIM JIBUKEHHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
Omnpenenenre yCKOpeHHUs Tejaa HpPU PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JBW)KEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka TrHUMOTE3bI: €COM MNPU PABHOYCKOPEHHOM
JIBUKEHUM O€3 HayaJlbHOM CKOpPOCTHU IYyTH OTHOCATCS
KaK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLINE
MPOMEXKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHHS CKOJIbKEHUS
OT CWIbl HOpMalbHOro JaBieHus. OmnpeneneHue
kodpduimenta TpeHUs CKoamkeHus. OmnpeneneHne
KECTKOCTH TNpyxkuHbl. OmnpeneneHue padOTHl CHUIIBI
TpeHHs] TpU PABHOMEPHOM JBIDKEHHU Tela I0
TOPU30HTAIBHON MoBepxHOCTH. OmnpeneraeHue padoThI
CWJIBI  YOpPYrocTH  MNpu  THOabEME  rpy3a  C
UCIIOJIb30BAHUEM  HEMOJBM)KHOTO M IMOJABHXKHOTO

OJIOKOB

8.28

duzndeckue SIBICHUS B mpupoac: MpUIrNBbBI U OTIMBEI,
JABHKCHUEC IIJIAHECT ComHeuHoM CHUCTEMBI, PCAKTHBHOC

JABYXXCHUEC )KMBBIX OPraHUu3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIIMAOMCETDP, JaT4YnKH1

IMOJIOKCHHS, PACCTOAHUA U YCKOPCHU, PAKCTBI

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

KonebarensHoe JABHMOKCHUC. OCHOBHEIE XapaKTCPUCTUKHU

> KOJIEOaHUH: IepHO/, YacTOTa, aMIUIUTY/1a
92 Marematnueckuit U NIPY>KUHHBIN MasITHUKH.
. [IpeBpaiienue sHEPrux Mpu KoJ1eOaTeIbHOM IBHKEHUH
93 3aryxaromue KoyiebaHus. BpIHyXJeHHBIe KoseOaHMs.
. Pe3onanc
Mexannueckue BoHbl. CBOIICTBA MEXaHMYECKHUX BOJIH.
94 [IpogoneHble M TOmNEpeYHbIE BOJHBL. JIJIMHA BOJHBI U

CKOPOCTb €€ pacrpocTpaHeHus.. MexaHu4ecKue BOJIHBI B




TBEPJIOM Telie, CEHCMUYECKUE BOJIHBI

9.5 3Byk. [')pomMKkoCTh 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Nudpa3Byk u yapTpasByk
[IpakTnueckue pabOThI:
OmnpeneneHnne 4acToTbl W TEpuoja  KoyeOaHWi
MaTeMaTHYECKOTO MasTHHKA.
OmnpeneneHue 4acToTbl W Iepuoja  KoieOaHWi
NPY>KUHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCMMOCTH  TEepHOja  KoJeOaHWH
' MOJIBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH  TEepHOja  KoJeOaHHH
MPYKUHHOTO MasTHHKa OT Macchl rpy3a. lIpoBepka
HE3aBUCUMOCTH nepuoia KOJIeOaHUH rpy3a,
MOJIBENIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyXuHbl. VI3MepeHne yCKopeHHsi CBOOOTHOTO TaICHUS
®dusnyeckue SBIECHUS B NPUPOJE: BOCIPUSATHE 3BYKOB
9.8 )KUBOTHBIMH, 3€MIIETPSICEHUE, CEHCMHYECKHE BOJIHBI,
I[yHaMH, 9XO
9.9 TexHuyecknue yCTpOMCTBA: 3XOJIOT, HCIOJIb30BaHUE

yIbTpa3ByKa B OBbITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)HGKTpOMaFHI/ITHOC I10JIC. BHGKTpOMaFHI/ITHI)Ie BOJIHBI.

101 CBoliCcTBa JIEKTPOMArHUTHBIX BOJIH

10.2 [Ilxana 31eKTpOMarHUTHBIX BOJIH

103 OneKkTpoMarHuTHas mnpupoja cera. CKOpPOCTh CBeTa.

' BonHoBble cBolicTBa cBeTa

[IpakTnyeckue paboOThI:

10.4 N3yuenue CBOWCTB  DJIEKTPOMAarHUTHBIX BOJIH C
HOMOIIbI0 MOOMIIBHOTO Tese(oHa
dusnyeckue SBIEHUS B HOpupoje: OHOJIOrMYecKoe

10.5 JENCTBHE BUIMMOTO, yAbTPaHOIETOBOTO u
PEHTT€HOBCKOTO U3ITy4eHHUN

10.6 Texuuueckue YCTpPOWCTBA: HCIIOJIb30BaHNE

OJICKTPOMATrHUTHBIX BOJIH JJIA COTOBOH CBS3HU




11

CBETOBbBIE ABJIEHUA

11.1 JlyueBas mozenb cBera. ICTOUHMKH cBETa
11.2 [IpssMonMHENHOE pacIPOCTPAHEHHUE CBETA
113 Otpaxenue cBerta. [lmockoe 3epkano. 3akOH OTPAKEHUS
' cBeTa
114 [Ipenomnenune cBera. 3akOH MPEIOMIIEHUS CBETA.
' [lonHoe BHYTpEeHHEE OTpaXKEHUE CBETA
11.5 Jlunza. Xox jtydeit B THH3E
116 OnTnueckass cuctema (oToamnmnapara, MUKpOCKONa U
' TeJecKona
117 I'maz xak onTtudeckas cucrema. biau3opykocTts u
' JTAJIbHO30PKOCTh
118 Paznoxxenue 6enoro ceera B criektp. OnbiTel HetoTOHA.
' Crio)xeHue CneKTpaJIbHbIX LIBETOB. [[ucnepcus ceera
[IpakTrueckue paboOTHI:
#HHPar###ccnenoBanue 3aBUCUMOCTH yriia
OTPaXXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###l3yuenne  XapakTEpPUCTHK  M300pakeHUS
npeaMeTa B INIOCKOM 3epKalie.
##H#HPar###ccnenoBanue 3aBUCUMOCTH yriia
IPEOMIICHUSI CBETOBOTO JIydya OT yIJla MaJeHus Ha
119 TPaHHULIE «BO3AYX — CTEKIIOM.
' ###Par### lonyuyenne  M300paKeHUH C  MTOMOIIBIO
coOuparoleii JUH3BL
###Par#Ht#Onpenenenne (HOKYCHOTO pAacCTOSHUS U
OTNITUYECKOM CUITBI COOUPAIOIIEH TUH3BI.
###Par#H#OnbITHL IO  pa3jioXkeHuio Oerloro ceera B
CIIEKTD.
##H#Par#H##ONbITBl TI0 BOCHPUATHIO I[BETA INPEAMETOB
pU UX HAOIIOICHUHU Yepe3 IBETOBbIE (DUIBTPHI
®dusnueckue sBieHUS B npupoje: 3atMeHuss ConHIa u
11.10 JlyHbl, 11BeTa Te€J, ONTHUYECKUE SIBICHUS B arMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texauueckue yCTpOMCTBA: OUKH, IIEPUCKOIIL,




(doToamnmapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBLGIE SABJIEHUA
121 OmnbiTel Pesepdopna u 1utanerapHass MOAETb aroMa.
' Monens aroma bopa
129 Hcnyckanue u morsouieHue cBera aroMoM. KBaHTHI.
' JInnelyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 TaMMa-u3ITydeHHS
124 Ctpoenune artomHOro snupa. HykimoHHas MoJenb
' aTOMHOTO sapa. M30T0mbI
125 PannoaxtuBHble mnpeBpamienud. llepuon mnomypacmnana
' ATOMHBIX s7IEp
12.6 SnepHble peaknuu. 3aKOHBI COXPAHEHMS 3apsA0BOrO U
' MAaCCOBOI'O YHCEN
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
123 Peakuuu cuntesa u genenus saep. UCTOUHMKA SHEPTrUn
' ConHiia u 3831
12.9 Slnepnas sHepretuka. JleHcTBHME — paJMOAKTHUBHBIX
' U3IIyYCHHUH HA )KUBBIE OPraHU3MBI
[TpakTuyeckue paboOThI:
HaOntoneHne CIUIOMIHBIX M JIMHEHUYaTBIX CHEKTPOB
12.10 U3ITy4ECHHUS.
HccnenoBanue TPEKOB: M3MEPEHHUE SHEPrUU YacCTHULIBI
0 TOpMO3HOMY TTyTH (110 (hoTOrpadusim).
N3mepenune paguoakTUBHOTO GoHa
®usnuueckue SBJICHUS B INPUPOJE: ECTECTBEHHBIN
pazroaKTUBHBIN ¢oH, KOCMHUYECKHE TIy4H,
12.11 pPaIMOAKTUBHOE H3JIy4EHHE IPUPOJHBIX MHUHEPAIIOB,
JNEUCTBUE DPAJMOAKTUBHBIX W3JIy4EHUH Ha OpraHu3M
YeJI0BEKa
1212 Texuuueckue YCTpOMCTBA: CIIEKTPOCKOII,

HHHHBHZ{Y&HLHLIﬁ JO3UMCETpP, KaMCpa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MHUDA;
c(hopMUPOBAaHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U TO03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJIM HKCIEPUMEHTa B
¢uszuke, o cucreMooOpasyroueid poiau (U3MKK B Pa3BUTHHU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHUM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIJAJE€ POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOLIETO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHit

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
crioco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHUYECKHX, TEIUIOBBIX, OJJCKTPOMATHHTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 ONMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE pacliO3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3HMUYCCKHUX SIBICHHUI
B OKpYXKalOIIeM MHUpPE, BBIJACIAS WX CYIICCTBEHHBIC CBOWCTBA

(TIpu3HAKM)

Bnagenue ocHoBaMM NOHSATHUMHOIO arrapara U CHMBOJHUYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCHICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOMCTBA TCII, (1)14314%01(1/16 SABJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (bYHI[aMeHTaJ'IBHBIe " OMIIMPUYCCKUC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOICTBA T€I U (I)I/ISI/I‘IGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenune ocHOBaMHM METOJOB HAy4YHOTO TIO3HAHUS C YU4ETOM
coOmrofieHns mpaBuil 0€30TMacHOTO Tpyna: HaOmroJaeHUe (PU3NIECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




Y3 JaHHOTO Habopa o0OpyMOBaHUS MO MHCTPYKIIUU, OMUCHIBATH XOJI
OTIbITA U 3aMHCHIBATH €0 PE3yNIbTaThl, (POPMYITUPOBATH BHIBOIBI;
MPOBEACHUE MPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3HMUECKUX BEITUYHH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHs, CaMOCTOSATENILHO coOMpaTh
OKCIEPUMEHTAIBHYIO  YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYYEHHBIE PE3YIbTATHI C
Y4€TOM 33JaHHOU ITOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHUM;
MPOBEJCHNE  HECJIOKHBIX  AKCIEPUMEHTAJIbHBIX  HCCIEIOBAaHUM;
CaMOCTOSITEIEHO  COOMpaTh  AKCIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HCCIEIOBAaHWE MO  WHCTPYKUUH,  TPEICTABIATH
MOJIydeHHBIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYWH B BHUJE TaOIHUI U
rpadMKOB, YYUTHIBATH MIOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3YJIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHas TOUYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJETH CTPOCHUS
ra3oB, XHUJAKOCTEH W TBEPIBIX TeJ, IJIaHETapHas MOJENIb aroma,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTh UX A

00BbsSICHEHUS (PU3UUECKUX MPOIECCOB

YMmenue 00bACHATh (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yyclie M B KOHTEKCTE CHTyallMid MPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTpOUTH OOBSICHEHHE C OMOPOM Ha M3y4EHHBIE CBOICTBA (PU3MUECKHUX

ﬂBJ'ICHPIﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YmMmenue pemate pacuéTHbele 3afauu (Ha 0Oaze 2 — 3 ypaBHEHUM),
UCIOJIB3YS 3aKOHBl W (OPMYJIBI, CBSI3bIBAIONIME  (PU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPaTKOE YCJIOBHE 3ajauW,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXOUMBIE IS €€ pelIeHHs], UCIOIb30BaTh CIPABOYHLIE JaHHEIE,
OPOBOAMUTH PAcuéThl W OLIEHWBATh PEATUCTHUYHOCTH MOIYYEHHOTO
3HaueHUsl (pU3MYeCKOl BETUYMHBI; YMEHUE OMpPENeNsITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a4n

YmMmenue XapaKTepru30oBaTb IMPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBIIIICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHUIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HCOGXOI{I/IMLIG (pI/IBI/ILIeCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCHoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH  NPH
oOpamiernn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHHUYECKHUMHU
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHUe
HEOOXOMMOCTH TPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

AJI palfMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moucka, NpeoOpa3oBaHHs M TpeACTaBiIeHHs HHpopManuu
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHMBATh JOCTOBEPHOCTD
MoJydyeHHOW wuH(OpManMu Ha OCHOBE WMEIOIIMUXCS 3HAHUU |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUN Y4YEOHBIX 33JaHUN HAyYHO-MOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOUYHbIE MaTepUaibl, PECYpPChl CETU
Wnrtepner; BnageHue 0a30BbBIMH  HaBBIKAMHU  [PEOOPa30BaHUS
nHpOpMauM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3faBaThb COOCTBEHHbIE IHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUYECKHUE SBJIEHUA
1 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCUTETBHOCTH JIBHXKCHUS
PaBHomepHOE U HepaBHOMEpHOE ABrKeHHE. Cpennsisi ckopocTh. Dopmyna asis
1.2 BBIYMCIIEHUS CpeHeN ckopocTu: v = S/t
PaBHOMEpHOE TPSAMOJIMHEWHOE NBW)XEHHE. 3aBUCUMOCTh KOOPIAMHATHI Tela OT
BPEMEHH B CJIy4ae paBHOMEPHOTO MPSMOJIUHEHMHOTO ABUKECHUSI:
13 (1) =x,+vt
I'padukn 3aBUCUMOCTH OT BpPEMEHH JUIsI TPOEKIIMU CKOPOCTH, TMPOEKIINH
MepeMEeNIeHUs, MyTH, KOOPAMHATBI NPU PABHOMEPHOM IPSMOJIMHEINHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATHI Te€la OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO ABUKEHUS:
1
Sl =v,, #1+a,* ;
2
@opMynbl Uil MPOEKUHUHU MEPEMELIEHUs, MPOEKUNU CKOPOCTH U IPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKEHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'padbuku 3aBUCHMOCTH OT BpEeMEHH Ui MTPOEKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, IIPOEKLMH NEPEMEILIECHUS, KOOPAMHATHI IPU PABHOYCKOPEHHOM
MPSMOJIMHENHOM JBUYKEHUHU
CBoOonHoe maneHue. PopMynbl, OMUCHIBAIONINE CBOOOJHOE MaJeHUE Tela o
1.5 BepTUKAIM (JBUYKEHUE TEJla BHU3 WJIM BBEPX OTHOCHUTEIBHO TMOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,




MIPOEKIIMM CKOPOCTU M KOOPAMHATHI NpU CBOOOJHOM TaJE€HUU Tejla IO

BEPTUKAIIN

CKopoCTh pPAaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxHocTh. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAIUYyC OKPYKHOCTH U MEPHUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[eHTPOCTPEMHUTEILHOTO

yckopeHusi. @opmyna Juisi BBIYACICHUS! YCKOPEHHUS :

1.6
2
a. — v
=R
®dopmyra, CBI3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpaIeHuUs:
v = 1
T
Macca. ITnotHOCTh BemecTBa. @opmyia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BennuuHa. ClI0KeHue Chil
1.9 SBnenue nnepuuu. [leppsiii 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopenicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _P-l—}E
12 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BEIYUCIECHUS MOJTYJIS CHUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue neopmanuu. 3akoH yIpyroi
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My -1,
F=g L1 _2%
R
Cuna TsbKecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
®opmyna JUIsl BBIYUCIEHUS CUJIBI TSHKECTH BONM3H noBepxHocTH 3emun: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. U3MeHneHune umnysbsca. MMmynbe cumbl

1.16

3aKkoH COXpaHCHUA UMITYJIbCAa IJId SaMKHYTOﬁ CUCTCMBI TCJI:
D=0, i, U, =const

PeakxtuBHOEC JABHIXCHHEC

1.17

Mexannyeckasi pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:

A=F5ooscx

MexaHuueckasi MOIITHOCTb:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHYECKOM OHECPruun:

HE)E
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS ITIOTEHITUAIbHOM




OHCPI'UH TCJ1a, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUs:

E=E;.+E ?

119 3aK0oH COXpaHEHHS MeXaHu4eckoi sHepruu. dopmyna 1 3aK0Ha COXpaHEHUS
MEXaHUYECKOM PHEPTUH B OTCYTCTBUE CWII TpeHus: E = const.
[IpeBpareHue MEXaHMYECKOM YHEPTUH MPU HATUIUH CHJIBI TPEHMUSL.
[IpocThie MeXaHU3MBIL. «30JI0TOE IPABUIIO» MEXAHUKH.

Peruar. Mowment cunbi: M - FL
VYcnoBue paBHOBECHUS phlvara:
M +M +..=0
1.20
[ToasmxHbIN 1 HeMOABWKHBIN O0510ku. KITJI mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBnenue TBEPAOTO Tena.
dopmyra JUIsl BBIYUCICHUS JaBJiIeHUs TBEPAOTO Tela:
_F
pP= G

191 JlaBnenue raza. ATMmocdepHoe 1aBlIeHUE.

' l'unpocratuyeckoe gaBiieHUE BHYTPH KUIKOCTH.
dopmyna JUIsl BBIYUCICHUS JaBICHUS BHYTPH KHIKOCTH:
P=pgh+ D,

1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. @opmyna a1 ONPECICHHUS BbITAJIKUBAIOUIEH CHUJIBI,
JEHCTBYIOUIEH Ha TEJO, HOTPYKEHHOE B KUJIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

Ycnopue nnaBanus Tena. [lmaBanue CYAOB U BO3QYyXOIIJIAaBAHUC




1.24

Mexannueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHH.

®opmyra, CBSI3BIBAIOIIAS YACTOTY M IIEPUO]] KOJIeOaHU:

1.25

MaremMartnueckuii M NPYKMHHBIM MasaTHUKU. IIpeBpamienue 5sHepruu npu

KOJIE0ATEIFHOM JIBIDKCHAN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCcKHue BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PaCHpOCTPAaHECHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€HHWE 3BYKOBOW BOJIHBI Ha TI'DAHHUIIE

nByX cpell. Hdpa3Byk U yabTpa3ByK

1.29

Ipakmuueckue pabomol

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPYXUHBL, KOYPPUIIMEHTa TPEHUSI CKOJIBXEHUS; paOOThl CUIIBI TPEHMSI, CHUJIbI
YIPYTrOCTH; CPEeIHEH CKOPOCTH IBMKEHHsI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBHMKEHHH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHUM MaTeMaTH4YeCKOro MasTHHKA,; YacTOThl M MepHoja
KoJie0aHUM MPYKUHHOTO MasTHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIEr0 Ha pblyar;
paboThl CUJIBI YIPYrOCTH HpPHU MOABEME Tpy3a C MOMOIIbI HEMOJIBHXHOIO
6510Ka; paboThl CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUXKHOTO
0J10Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrPY:KEHHOMN
YacTH TeNa U OT TUIOTHOCTH KUIKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOIICH CHIIBI
OT MAacChI TeJia; CUJIbI TPEHHS CKOJIBKEHHSI OT CHIIbI HOPMAJIBHOTO JIABJICHUS U OT
poJla TIOBEPXHOCTHU; CHJIbI YIPYTOCTH, BO3SHHUKAIOIIEH B MPYKUHE, OT CTEHCHH
nedopMaluu MpyKUHBI, YCKOpEeHUs: OpycKa OT yriia HakJOHa HampaBISIOUICH;
nepuoja (4acToThl) KOJeOaHUN HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEepHOJa
KoJe0aHu MPYKUHHOTO MasTHHKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuoJia KoJIeOaHW HUTSHOTO MAasTHHKA OT

MacCcChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUuara

1.30

Dusuveckue s6neHUS 8 npupode: MNpuUMEpLl JIBUKCHUA C PaA3JIUYHBIMU
CKOPOCTSIMH B ’KMBOU M HEKHUBOU mnpupone, JIENCTBHE CHUJIBI TPECHUA B IPUPOAC U

TCXHUKEC, MNPUIMBBI W OTJHBBI, IABWXCHUC IIJIAHCT ConHeuyHoi CUCTEMBEI,




PEaKTUBHOE JIBU)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOoc(EepHOro JaBJICHUS HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, AATYHUKU IIOJIOKCHHUA, PACCTOAHUA U
YCKOPCHUA, IAUHAMOMCTpP, I[MOAIIHUIIHWUKH, PAKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAaKJIOHHAsA IIJIOCKOCTb, IPOCTHBIC MCXAHU3MbI B 6I)ITy,

131 COOOIIAIOIUECs COCY/bl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN TMpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIITHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCTIOJIb30BAHUE YIIBTPA3BYKA B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUST  MOJIEKYJISIPHO-KMHETHUECKOM TEOPUU  CTPOCHMS

2.1 BemecTBa. Mojenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannmaeckue u amopdubie Tena

- JIBmwkenne wyactuiy BemecTtBa. CBS3b CKOPOCTH JABWXKCHHUS YaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CmauuBaHue U KanWJUISIPHBIE SIBIICHUS

2.4 TermoBoe pacimpeHue U coxaTue

2.5 TennoBoe paBHOBecHE

06 Buytpennsas sneprus. PaGota u Temsomepenaya Kak cHocoObl H3MEHEHHS

' BHYTPEHHEW 3HEpPruu

2.7 Bunp! Tenonepenaun: TemIONPOBOIHOCTb, KOHBEKLIUS, U3ITy4CHUE
Harpeanne wu oxmaxaenue ten. KoamyectBo  TemnoTel.  YaenbHas
TETIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHUs SHEPIMM B TEIUIOBBIX Ipoleccax. YpPaBHEHHE TEIIOBOTO
OayaHca:

2.9

QO +0, +..=0
Ucnapenne u xonzaeHcamus. V3mMeHeHUE BHYTpEHHEH HHEpPruM B Ipoliecce
510 ucrapeHus ¢ KoHAeHcanuu. Kumenue Kuakoctu. VYenbHas TemioTa
. napoo6pazoBanus: L = Q/m
2.11 Bnaxxnocts Bo3ayxa




2.12

[InaBnenne wu kpucraymsauus. I3MeHeHHEe BHYTPEHHEH DJHEpPruM IIpH

IUIaBJICHUU U KPUCTAJUIU3allH. yI[eJIBHaS'I TCIJIOTA IIJIaBJICHUA

,_0

m

2.13

BHyTpeHnHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:
q=0/m

2.14

[punnuns! padots! Termnosbix aurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3mepenune ynenbHON TEIUIOEMKOCTH METAJUIMYECKOTO IWIMHJPA; KOJIUYEeCTBa
TEIJIOTHI, TOJIYICHHOTO BOJOW KOMHATHOW TeMIepaTrypbl (DUKCUPOBAHHOM
MacChl, B KOTOPYIKO ONYIIEH HArpeTblidi UWIUHJIP; KOJIUYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM IMJIMHAPOM, MOCJE OMYCKAHUS €ro B BOJY KOMHATHOM
TeMIEpaTypbl; OTHOCHUTEIBHOM BJIAXHOCTH BO3AyXa; YACIbHOW TEIUIOTHI
miaaBieHus JpAa. McecnegoBaHue HM3MEHEHHsI TEMIIEpaTyphl  BOJBI  IIPH
Pa3IUYHBIX YCIOBHSX; SIBJICHUS TEIJIOOOMEHa NpU CMEIIMBAHUU XOJOIHOU U

ropsiueii BOJIbI; TpoIiecca HCIapeHust

2.16

Dusuveckue sA61eHUA 8 npupode.‘ IMOBEPXHOCTHOC HATSXKCHHUEC W KallWJIAPHBIC
ABJICHUS B IPHUPOAC, KPUCTAIbBI B IPHUPOAC, HU3ITYYCHUC COJ'IHI_[a, 3aMEp3aHuC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoﬁcmea: KanmuJjisipbl, IPUMEPBLI UCITIOJIB30BaHUA KpHUCTAJIJIOB,
)I(HI[KOCTHBIﬁ TEPMOMETP, AATYHUK TEMIICPATYpPbI, TEPMOC, CUCTEMA OTOILICHUA
JAOMOB, IT'HI'POMECTPLBI, IMCUXPOMCTpP, IIapoBasd Typ6I/IHa, ABUTI'aTC]Ib BHYTPCHHCTO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BH A SJICKTPHUYCCKHUX 3apsAa0B

3.2

BsaumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynona

33

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

34

3J'IeKTpI/I‘IeCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH DJICKTPUICCKUX moJjiei (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA0B. I[CﬁCTBHC QJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKHA

3.6

[TocTosiHHBIN 3neKkTpuyecKuid ToK. JlecTBUs anekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/

DJIEKTPUYECKOE COMPOTUBJICHHUE. Y IETHHOE NEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R = pl/S
38 3akoH Oma a5 yyacTka snekrpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
39 [TapannensHOE COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CmenmaHHble COeIMHEHUS TPOBOJHUKOB
3.10 PaboTa u MomHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenna:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHuTHOE TOJI€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MAarHUTHON UHAYKLIUH
313 MarguTHOe T1I0JIE HOCTOSHHOTO MarHuTa. B3amMoOIeNcTBHE IOCTOSHHBIX
MAariuToB
3.14 JlelicTBME€ MarHMTHOTO TOJISl Ha MPOBOJIHUK C TOKOM
3.15 Oneiter @apanes. fBieHue snekrpoMarHuTHON MHAYKIUH. [Tpasuiio Jlenna
Ipaxmuueckue pabomoi
N3mepeHne  ANEKTPUYECKOTO  CONPOTUBIECHUS  PE3UCTOpPA;  MOUIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI ANEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pesncmpm, J'IaMl'[O‘-IKa), OT HAIIPSPKCHUA HAa KOHIIAX MPOBOJHUKA; 3aBUCUMOCTHU
CONIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, IIJIOMIAANW €TO IMOIICPEUYHOTO CCUCHUA U

YACIBHOTO COIIPOTUBJICHHUSL.




[IpoBepka npaBuiia JUisl SIEKTPUUYECKOTO HAIPSDKEHUS IPU MOCIEI0BAaTEIbHOM
COEIMHEHUHU IPOBOJAHMKOB; MpPaBWJIA JUIsl CHJIbI 3JIEKTPUYECKOIO TOKAa IIpU

HapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 8 Npupooe: DIEKTPHUUECKUE SBICHHUS B arMmocdepe,

3.17 AIIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPei( MOIIOCOB,
POJIb MAarHUTHOTO TIOJIST /7151 5KU3HU Ha 3emile, TOJISIPHOE CUSIHUE
Texunuueckue ycmpoucmea: O3IIEKTPOCKON, aMIEPMETP, BOJBTMETP, pPEOCTarT,
CYETUMK  DJIGKTPUYECKOW  DHEPTrUU,  OAJIEKTPOOCBETHTEIbHBIE  MPUOOPHI,
3.18 HarpeBarelbHbIE AIIEKTPOTPUOOPHI (mpumeps), AIIEKTPUYECKHE
MPEAOXPAHUTENIN, DJIEKTPOMArHUT, OJEKTPOJBUTATENh IOCTOSHHOTO TOKAa,
reHepaTop NOCTOSTHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE BOJIHBI. [IIKkana 3IeKTpOMarHuTHBIX BOJH
3.20 JlyueBas monens cBera. [IpsMonnHeiHOE pacipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus ceera
-~ JIunza. Xox nydeid B nuH3e. POKYCHOE paccTOsSIHUE JIMH3BI. OnTHUYecKas cuia
' muH3bl: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue npudopsl
Ipakxmuueckue pabomol
###PartHt#lI3Mepenre ONTUYECKONW CHIIBI coOuparomiell JMH3bI, (OKYCHOTO
paccTosHUs cobuparoriei JMH3bI (10 CBONCTBY paBEeHCTBA pa3MepOB MpeAMeTa U
U300pakeHHsl, KOTJa MpeAMET PacIHoJIOKEeH B JBOMHOM (oOKyce), MoKa3aTels
3.26 MPEIOMIICHUS CTEKJIA.
###Par###lccnenoBanue cBoiicTBa M300pa)KeHUS, MOIYYEHHOTO C IMOMOIIBIO
coOuparomiei JTHH3bI; U3MEHEHHUs (POKYCHOTO PACCTOSIHHMSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEIOMJICHUS CBETOBOTO Jy4a OT yrja MaJeHus Ha
TPaHUIIE «BO3AYX — CTEKIIO»
197 Qusuueckue s6nenus 6 npupooe. 3atmenus ConHua u JlyHbl, 1Bera Ted,
' ONTHYECKHUE SIBIEHUs B atMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmea: OYKH, TEpPUCKON, (oToanmapaT, ONTHYECKUE
. CBETOBO/IbI
4 KBAHTOBEBGIE SAABJIEHUA
4.1 PaguoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydeHus. Peakuuu anbga-u Oera-




pacriaga

4.2 OmnsiThl Peszepdopna nmo paccesnuto anbha-vactui. [InanerapHas Monens atoma

4.3 CocraB aToMHOTO0 siipa. 13010

4.4 [Tepuoa monmypacnaga aTOMHBIX SiAEp

4.5 SnepHblie peakiuu. 3aKOHBI COXpAaHEHUS 3aPSA0BOT0 M MAaCCOBOTO YHCEIl
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIH paIUOAKTUBHBIA (OH,

4.6 KOCMUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MHUHEPAJIOB,
JefcTBHE paMOAaKTUBHBIX U3JTy4YEHUI Ha OpraHU3M YeJoBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUIYAJIBHBIM J103UMETpP, KaMepa

BunbcoHa, anepHasi 3HEpreTuKa
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