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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no gu3uke Ha ypoBHE OCHOBHOTO oOHIEro oOpa3oBaHUs COCTaBJIeHa Ha
OCHOBE TMOJOXXEHUW M TpeOOBaHWM K pe3ylbTaTaM OCBOECHHUA Ha Oa30BOM YPOBHE
OCHOBHOU 00pa3oBatelibHONM Tporpammel, npenactaBieHHbix B PI'OC OO0, a Takxke C
yuétoM (QeaepaibHONM paboueil mporpammbl BocnuTanus u KoHuenuuu mnpernojgaBaHus
yueOHoro npeameta «Dusuka.

CopepxaHue mporpamMMbl 1O  (U3MKE  HAmpaBleHO Ha  (opmupoBaHue
€CTECTBEHHOHAYUYHOU IPaMOTHOCTH OOYYaIOIUXCS M OpraHU3aIUio U3ydeHus: (GU3MKU Ha
NeATeNIbHOCTHOM OCHOBE. B mporpamme 1o (u3uke yuuThIBatOTCS BO3MOXHOCTH Y4€OHOTO
npeamera B peanusanuu tpedoBanniit ®I'OC OOO k mIaHUPYEeMbIM JUYHOCTHBIM H
METanpeIMETHBIM  pe3ysibTaTaM OOy4YeHHUs, a TaKXke MEXIPEAMETHbIE  CBS3H
€CTEeCTBEHHOHAYUYHBIX YUEOHBIX MPEJIMETOB HA YPOBHE OCHOBHOT'O OOIIEro 00Opa3oBaHUSI.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeie]ieHue ydyeOHOro marepualia Io
rojaM oOyuyeHus (1o Kjaccam), Impeajiaraet NMPUMEPHYIO MOCJIEI0BATEIbHOCTh U3YUCHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COACPKAHUS M YUYETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ UENbIO OKa3aHUA METOJAMYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

duznka SBISETCS CHCTEMOOOPA3YIOIMIUM Ui E€CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, TMOCKOJIbKY (DM3MUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIECCOB W SIBJICHUH,
U3y4aeMbIX XUMHUEH, OUOIoTHeH, acTpoHOMUEH U (hu3ndecKoi reorpadueid, BHOCUT BKJIaJl
B €CTECTBCHHOHAYYHYIO KAapTUHY MHpa, MPeNoCTaBisieT Hauboiiee sICHbIe OOpa3llbl
NPUMEHEHHUS] HayYHOTO METOJla TMO3HaHUS, TO €CTh CIMOco0a MONY4eHUs TOCTOBEPHBIX
3HaHUHU O MUDE.

Onmna w3 TAaBHBIX 3a7ad  (PU3UYECKOTO0 O00pa3oBaHHMs B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (HOPMUPOBAHUH €CTECTBEHHOHAYYHON TPaMOTHOCTH M MHTEpeca K
HayKe y 00y4aromuxcs.

N3yuyenne ¢usuku Ha 0a30BOM YPOBHE IMPEAINOJaraeT OBJIAJCHUE CICTYIOIINMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOUIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCT:

e HAy4HO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIE/IOBAHMUS;

e HHTEPIPETUPOBATH JAHHBIE M MCIOJIb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJIYYEHUS BHIBOJIOB.

Ienu n3ydenus U3k Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs ONPEICIICHBI B
Konnenmuun npenogaBanust yueOHoro mnpeamera «Pusnka» B 00pa3zoBaTENbHbBIX
OpraHu3aLusax Poccuiickon Oenepanuu, peAM3yIOLINX OCHOBHBIE
o011eo0pa3oBartesibHbIEC MPOTPAMMBbI, YTBEPKIEHHOU penienremM Komnernn MunuctepcTa
npocsenienus Poccuiickoit @enepanunu (npotokon ot 3 aexadps 2019 r. Ne [1K4BH).

Heaun nzyyenus Gpusuku:



e TMpHOOpeTEeHHEe MHTEepeca U CTPEeMJICHHUS OOydJalomUXcs K HAyYHOMY H3YUYCHHIO
MIPUPOIBI, PA3BUTHE UX MHTEIICKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTAaBICHMIA O HAYYHOM METOJE TMO3HaHUsA H (HOPMUPOBAHUE
MCCIIEZIOBATEIHCKOTO OTHOIICHHS K OKPY>KAIOIIUM SIBIICHHSIM;

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

e (QopmMupoBaHwe TmpeACTaBICHUNH O poau (UUKA JUISI  Pa3BUTHSA  JAPYTHX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

e pa3BUTHE MpPEACTABICHUNA O BO3MOXKHBIX cepax Oynymiedl mpodeccruoHambHON
JESTebHOCTH, CBSI3aHHOM ¢ (DM3MKOM, MOATOTOBKA K JalTbHEUIIEMYy OOYYCHUIO B
ATOM HalpaBICHUU.

JlocTIKeHre JTUX IeNield TporpamMMbl N0 (U3MKE Ha ypOBHE OCHOBHOTO OOIIEro

o0pa3oBaHHs 00eCTIeYMBACTCS PEIICHUEM CIICIYIOIINX 3a/4a4

e TpHOOpETEeHHE 3HAHWUU O JMCKPETHOM CTPOCHHUHU BEIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, SJICKTPUYCCKNUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpUOOpETEHUE YMEHUW ONKCHIBATH W OOBACHATH (U3MUCCKUC SIBICHHUS C
UCII0JIb30BaHUEM TIOJyYCHHBIX 3HAHUH;

e OCBOCHHE METOJOB PEIICHHS MPOCTEUINX PACUETHBIX 3a/1a4 C MCIIOJIb30BAHUEM
buznuecKkrx Mojiesiel, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YyMEHUW HaOMIONAaTh TPUPOAHBIC SBICHUS W BBINIOJHATH OIBITHI,
nabopaTopHbie pabOThl U IKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTETBHBIX TPHUOOPOB;

e OCBOCHHE NMPUEMOB pabOTHI ¢ HHPOPMAITUEH (HU3NIECKOTO COACPIKAHMS, BKIIOYAs
UH(GOPMAIIMIO O COBPEMEHHBIX JOCTI)KCHUSX (PU3MKH, aHAIU3 M KPUTHYECKOE
OIlCHUBaHHUE WH(OpMaIHH;

e 3HAKOMCTBO CO cdepaMu MNPOPECCUOHATBLHON NEATENbHOCTH, CBSI3aHHBIMU C
(GU3UKON, W COBPEMEHHBIMU TEXHOJOTUSIMH, OCHOBAHHBIMU Ha JTOCTHXKCHHSIX
buznuecKkon HayKH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus otBoAuTcs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJeN0), B 8 Kiacce
— 68 uacoB (2 wyaca B Hememwo), B 9 kimacce — 102 wyaca (3 uyaca B Heneno).

IIpenmaraemsrii B mporpamme 1mo (hu3nKe MmepeueHp J1adopaTOPHBIX pabOT M OIBITOB
HOCHUT PEKOMEHATEIBHBIN XapaKTep, YUUTENb JAeIacT BRIOOP MPOBEACHUS JTaOOPaTOPHBIX
paboT W OMBITOB C YYETOM HHIAWBHAYAJbHBIX OCOOCHHOCTEH OOYYaroIIUXCs, CIMCKa
AKCIEPHMMEHTAJbHBIX 3aJlaHUM, TpeAaracMblX B paMKaX OCHOBHOI'O TOCYAapCTBEHHOTO
9K3aMeHa Mo (pu3HuKe.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHUYECKUE, TECIUIOBBIC, JIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemHocTs U3MepeHuit. MexayHapoiHast CUCTEMA €IUHHUII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4alT MPUPOY.
EcrecTBeHHOHAyUHBI METOJI TO3HAHUS: HAOJIOJEHWE, IMOCTAHOBKA HAYy4YHOTO
BOIIPOCA, BBIJIBIIKCHUE TUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUMOTE3, OOBICHEHUE
HaOroaeMoro siBjeHus. Onucanue Pu3nuecKux sIBICHUN ¢ TTOMOIIBI0 MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.

2. dusznueckue MpuUOOPHI U MPOIEAYpa MPAMBIX U3MEPEHHUIN aHAJIOTOBBIM U

1T (POBBIM TPHUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI AeJIEHUs IIKabl U3MEPUTENHLHOTO TTprbopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3Mmepenne Temmeparypbl NpU MNOMOIIM JKHIKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIEPATYpPHI.

6. IlpoBeneHue uccieoBaHMS MO MPOBEPKE TMIOTE3bI: JAIbHOCThH MOJETA
HIaprKa, MyIEeHHOTO TOPU30HTAIBLHO, TEM OO0JbIle, YeM OObIle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

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

JIBrkenne 4actul] BemiectBa. CBsi3b CKOPOCTH JIBHDKEHHUS 4YaCTHUIl C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

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

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKUBAHUEM YaCTHI[ BEIIIECTRA.

Jlabopamophuie padbomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSYKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTu u
BPEMEHHU JIBHKCHUS.
SABnenve wHepuuu. 3aKOH WHepuuH. B3zaumopeicTBue Ten Kak MNpUYUHA
W3MEHEHUSI CKOPOCTHM JBMXKEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ TOMONIBI0 IMHAMOMETpA. SIBJI€HUE TATOTCHUS U CHUJIa
TsokecTu. Cuna TsHKeCTH Ha JIpyrux miaHerax. Bec tena. HeBecomocts. CroxxeHue
CWJI, HaNpaBJICHHBIX MO OJHOW mpsAMoil. PaBHoxaelcTBytomas cuia. Cuiia TpeHwusl.
TpeHue CKOIbKEHUS U TPEHHUE TTOKOsl. TpeHre B IpUpoie U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHUYECKOTo ABHUKEHUS Tella.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmroneHue siBICHUS WHEPIUU.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEII.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIETIN JIEKTPUYECKOTr0 aBTOMOOWIIS U TaK Jajee).

2. OmnpeneneHre cpelHEW CKOPOCTH CKOJbXKEHUS Opycka WIM IIapuKa Mo
HAKJIOHHOM TTOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
MPYXUHBI OT TMIPUITOKEHHOMW CHUJIBI.

5. OnpITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEMa, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M razamu. 3akoH Ilackamng. [IHeBmaTmueckue
MalluHbl. 3aBUCUMOCTb JaBIEHHUS >KUIAKOCTU OT riayOuHbl. ['mapocrtarnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTb aTMOC(EPHOTO J1aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

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

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

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

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE IIaBaHUs TeJl: NJABAHUE WM MOTPYXKEHUE TEJl B 3aBUCHUMOCTHU

o U A~ w N e

~

OT COOTHOILIEHUS IIJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMOCTH Beca Telia B BOJIE OT 00bEMa MOrpyKEHHOM B
AKUJKOCTh YaCTHU TENa.

2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

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

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
NEUCTBYIOIIE Ha TENO0 B KUJIKOCTH, OT O00bEMA MOrPYKEHHOWU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



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

Mexannueckass dHeprus. Kunermyeckas W IOTEHUHMAIBHAS  DHEPTHS.
IIpeBpamienne 0THOrO BHUJ1a MEXAaHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

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

110 TOPU3OHTAJIBHOU ITOBEPXHOCTH.

2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.

3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. N3ydeHune 3aKOHA COXPAaHEHMS] MEXAHUYECKON DHEPIUU.

8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

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, KUAKOCTEH U
TBEPBIX TEJI HA OCHOBE TMOJIOKEHUH MOJEKYIIPHO-KUHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHHssi sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpILICHUE paboTHI. Buas TeIUIONEepeIauH:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIYYEHHUE.

KonnuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALNIMYECKUX BEIIECTB. YJENbHAsg TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHUS OT aTMOC(HEpPHOTO
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Mpunuunel padotsl TernoBeix ABurateneit KIIJ TemnoBoro nBurarens.
TernoBbie IBUTAaTENIM U 3alIUTa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

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

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEéMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TeIJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CHUJT MOJIEKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

IIpoBepka runOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEpaTYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue sBACHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OrnpeneneHne OTHOCUTEIIFHON BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tenl. 3akoH Kynona (3aBUCHMMOCTH  CUJIBI  B3aUMOJEUCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPsI0B U PACCTOSTHUS MEXTY TEIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snektpudeckux 3apsigoB. DIEMEHTAPHBIN 3JEKTPUUYECKUN 3apsi.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUA DSJIEKTPUUYECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

Pabora w wMomHOCTE dJekTpudeckoro Toka. 3akoH JDxoymns—Jlenna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHutHoe ToJe  JJIEKTpUYECKOro Toka. llpumeHnenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. lICMoOnb30BaHUE 3JIEKTPOJBUTATEIEH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue sneKkTpoMarnuTHON uHAyKIuu. [IpaBuno Jlenna.
DIIeKTpOreHeparTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl UHIYKIIHSI.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrkn NOCTOSSHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUJKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIBTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUM.
. BzaumopencTBue mNoCcTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO TI0JIS1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk ow

10.
11.

12.

13.

14.

15.

16.

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

UccnenoBanne JE€UCTBUS DJICKTPUUYECKOrO TMOJA HAa TMPOBOJHUKH H
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO 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, IUIOMIAAN TMOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna s CWIbl TOKa MPU MNapaJJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEPE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00bEeIMHEHUU U Pa3/ICICHUU.

UccnenoBanne AeNUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. M3yueHue AeiCTBUSA MarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/] anexTpoaBUrateIbHONM yCTaHOBKHU.

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

TOKa.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBLHOCTh MEXAaHMYECKOrO0 JBMIKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsMoOJiuHEHHOe nBkeHHe. CBOOOIHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hbtorona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIBKEHUS, CHIIa
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmudeckasi CKOpPOCTb.
HesecoMocTs 1 neperpys3ku.

PaBHOBecne marepuanbHOW TOYKHU. AOCONIOTHO TBEpAOE Tejo. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cuil TSKECTH, YHOPYroCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MeXaHUYECKOTO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TEJ

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOIO JBUKEHHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

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

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca Npu B3aUMOJEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJbCa MPU HEYPYTrOM B3aUMO/ICHCTBUM.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHHUYECKOM IHEPTUH TIPU CBOOOTHOM TaJICHHH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie padbomut u onvimeot.

1.

KoHcTpyupoBanue TpakTa Jyuisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEICKKH.

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

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HaKJIOHHOM IIJIOCKOCTH.

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

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJbHOM CKOPOCTHM MYTH OTHOCSTCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTA NPYKUHBI.

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



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOHCTBA MexXaHWYeCcKMX BOJIH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pPaciupOoCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yIBTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koiieOaHWiA TeNm TMOJ JEHCTBUEM CHIIBI TSHKECTH WM CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmroneHue BBIHYKICHHBIX KOJICOAHUN U pe30HaHCa.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaGmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHre dYacTOThl M Tepuoja KoieOaHWl MaTeMaTUYeCKOTO
MasTHHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHuoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. OmbBITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEpUoAa  KoyieOaHWU
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE  MOJie.  DJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
3NEKTpOMarHuTHbIX BOJIH. [llkama snexkrpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

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

pacrtpocTtpaneHue cBera. 3atmeHusa ConHua u Jynsl. Otpaxkenne ceta. [lnockoe
3epKano. 3aKOH OTpaKEHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

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

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonuHEHOE pacCIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xox myueit B cobuparoiieii TuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[TpunHun peiicTBus doToarnmapaTa, MUKPOCKOTA M TEIECKOTA.
10. Monens 1i1a3a.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.
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Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHsS CBETOBOTO Jiyya OT yIJia
TaJICHUSI.

2. M3ydeHue xapaKTEpUCTUK U300pakKeHHUS TIPEeaMETa B INIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonmyueHune N300paKeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Onpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKON CHIIbI cOOMparouiei
JIVH3BI.

6. OIBITHI 10 Pa3JIOKEHUIO OEJI0ro CBETa B CHEKTP.

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

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u nornomnieHue cBera atomoM. KBanTel. JInHeluaTbie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. HykmonHas wMopens artomHoro szapa. MW3orombel. PannoakTuBHBIE
npeBpauienus. [lepuon nomypacnaaa aTOMHBIX SAED.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO M MACCOBOT'O YHCEIL.
DHeprusi CBsi3M aTOMHBIX sjep. CBsi3b Macchl M SHepruu. Peaknuu cuHTE3a U
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBblI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojmopoaa.

4. HabGnronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTrurka MOHU3UPYIOMNX U3TYUYECHHH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccnemoBanue TPEKOB: M3MEPEHUE SHEPTrHM YACTUIBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAKO NI MOTY.Ib.

[ToBTOpUTETHEHO-0000MAIONNN MOAYTH TIPEAHA3HAYCH I CUCTEMAaTH3AINH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITA  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (QU3HKH, a TAKXKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu M3ydyeHHU JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
NEATENIbHOCTH, HA OCHOBE KOTOPBIX O0ECIeunBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAy4YHasi IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB MCCIEHOBAHUS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUSI, TPUMEHSSA [OJYYCHHbIC 3HAHWs, pelarh 3aJadyd, B TOM YUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyHUMTIHANBHO JAESATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia Pean3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh U HAYYHO OOBICHATH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HaM0OJIE€ Ba)KHBIX JOCTHIKEHHM COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHS ITIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

N3yuenue Qpu3nMKu Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs HAMPABIEHO Ha

JOCTH)KEHUE JIMYHOCTHBIX, METANpEeIMETHBIX W TPEAMETHBIX 00pa3oBaTEIbHBIX
pE3yJIbTATOB.

B pesynbrate uzyuenus Gpu3MKu Ha yYpOBHE OCHOBHOTO 00IIero o0pa3oBaHus y

oOyyarorerocsi OynyT chOpMUPOBAHBI CIEAYIONIUE JMYHOCTHBIC PE3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

- TPOSIBJIEHUE HMHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nYecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTh K aKTHBHOMY Y4YacTHUIO B OOCYXXJE€HHUM OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHECHHEM JOCTHKCHUU
buzuky;

- OCO3HaHUE BAXHOCTU MOPATBbHO-ITUYECKUX MPHUHIIUIIOB B JICATEIHLHOCTH
Y4EHOTI0;

3) 3¢TeTHYECKOr0 BOCIIUTAHUS

- BOCIIPHUSITHE JCTETHUECKHX KaueCTB (PU3NYECKON HAyKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHUSA:

- OCO3HAHHWE IEHHOCTU (PU3UYECKON HAYKU KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEUIIIEH COCTABIISIFOIIEH KYJIbTYPBHI;

- pa3BUTHE HAy4YHOU JIO0O3HATENBHOCTHU, HHTEpeca K HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;

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

- OCO3HaHHWE IIEHHOCTH 0€30MacHOro o00pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TMpaBWJI 0OE€30MacHOTO TOBEICHUS Ha
TPAHCIIOPTE, HA JOpPOTaX, C DJICKTPUYECKUM U TEIUIOBBIM OOOpPYJOBAaHHEM B
JOMAIIHUX YCIOBUAX;

- chopmMupOBaHHOCTH HaBBIKA pedIIeKCHH, PU3HAHUE CBOETO TpaBa HA OMINOKY U
TaKOro0 )K€ MpaBa y IPyroro 4eaoBeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTHUBHOE y4YacTU€ B PEUICHWU NPAKTUYECKUX 3aJad (B paMKax CEMbH,
o0Opa3oBaTeIbHON OpPTaHMU3AIuH, TOPO/Ia, Kpasi) TEXHOJIOTHIECKON M COIMATLHOMN
HaIpaBJIEHHOCTH, TPEOYIOUIMX B TOM YHUCIe U (DU3NYECKUX 3HAHUK;

- UHTEPEC K MPaKTUUYECKOMY U3YUYEHUIO TPOQECCUil, CBI3aHHBIX C (DU3UKO;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS



- OpUEHTAalUsl Ha MpUMEHEHUE (PU3NYECKUX 3HAHMM /I peuieHus 3anad B
00JacCTH OKpyXaroued cpeabl, IUIAaHUPOBAHUS TIOCTYIKOB W OLEHKH HX
BO3MO’KHBIX ITOCIEACTBUN IS OKPYKAIOIEW CPEJIbI;

e - OCO3HaHuE TI00AJIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJIeM M IyTed HuX
pelIeHHS;

e 8) agmanTanMm K HM3MEHSIIOMIUMCS YCJIOBUSIM COLHMAJIBHOM W NPHPOIHOM
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJEHUCTBUU NPU BHITIOJHEHUU UCCIEIOBAHUN U TIPOEKTOB
(¢u3nuecKkoi HaNpaBIECHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JAPYTHX;

e - TOBBIIIEHHWE YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NEeSTENbHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHHUM, B TOM 4Hciie GOPMYIHPOBATH
UJIeH, TOHATHUS, TUTIOTE3bl O PU3NUECKUX 0OBEKTaX U SBJICHUAX;

e - OCO3HaHWE AePUIUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEW B 0OJacCTH
buzuky;

e - IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUIA;

e - CTpEMJICHHE AHAJIM3UPOBATH W BBISBISITH B3aUMOCBSA3U MPHUPOJIbI, 00IIECTBA U
HSKOHOMHKH, B TOM YUCJIE C UCTIOJIb30BaHHEM (QU3HUECKUX 3HAHUII;

e - OIIGHKa CBOMX JEUCTBMI ¢ y4€TOM BIMSHUS Ha OKpPYXAIOUIyI0 Cpeny,
BO3MO’KHBIX IJI00AIBHBIX [TOCIIECTBUI.

METAIPEJMETHBIE PE3YJIBTATbBI

B pesynbrate ocBOEHUS MPOrpaMMbl 1O (PU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanuss y oOydaromierocs OyayT cpopMHpOBaHBl  MeTalpeIMeTHbIE
pe3yJbTaThl, BKIIOYAIONINE O3HABATCIBHBIC YHUBEPCAIbHBIC yUeOHBIE ICHCTBHS,
KOMMYHUKATHBHBIE  yYHHBEpPCAJIbHBIC  y4eOHBIE  JCWCTBHS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC YICOHBIC IEHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jiorn4ecKkue NecTBUA:

e BBIIBIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(sIBIEHUI);

e YCTaHABJIMBATH CYIIECTBCHHBIN INPHU3HAK KIacCU(DHUKAIIMK, OCHOBAHUS IS
00001IIeHNs 1 CPAaBHEHUS,

e BBIIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTpUBaeMbIX (pakrax,
JAHHBIX W HAOJIOICHUSAX, OTHOCAIINXCS K (PU3NUSCKUM SBIICHUSIM;

e BBIIBIATH IPUYMHHO-CIACIACTBEHHBIC CBS3WM IPH H3YUYCHHH (PU3HUICCKHX
SIBJICHUH W IPOIIECCOB, JICJIaTh BBIBOABI C MCIIOJIb30BAaHUEM JICTYKTHBHBIX U
WHIYKTHUBHBIX YMO3AaKIIOUCHHH, BBIJIBUTATh THIIOTE3bI O B3aHMOCBSI3AX
(bU3NYECKUX BEJIMYHH;



CaMOCTOSITEIbHO BBIOUpATH CIOCOO perieHus ydeOHOU (U3MYEeCKOW 3aauu
(cpaBHEHHE  HECKOJIbKMX  BapMaHTOB  pelIeHus, BbIOOp  HaumOosee
MOAXOSIETO C YYETOM CAMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble uccienoBarebcKue 1eHCTBHUA .

MCII0JIb30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUI HMHCTPYMEHT O3HAHUS;
OPOBOAUTH MO CAMOCTOSITENILHO COCTABJICHHOMY IUIaHY OIIBIT, HECJIOKHBIN
(¢u3nueckuii SKCIEpPUMEHT, HeOOJbIIOE HCCIAeAOBaHUE  (PUIUYECKOTO
SBJICHUS,

OLICHMBATh HA MPUMEHUMOCTh U IOCTOBEPHOCTh HHPOPMALIHUIO, TTOJYYEHHYIO
B XOJI€ MCCJIE/IOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENBHO (PopMyNIMpoBaTh O0OOIIEHUS M BBIBOABI MO PE3YJbTaTaMm
pOBEAEHHOT O HAOJIOEHUS, OIBITA, UCCIIECOBAHNUS;

OPOrHO3MPOBATh  BO3MOXHOE  JlajbHEiIiee  pa3BUTHE  (DU3HMUYECKUX
IPOLIECCOB, & TAK)KE BBIIBUTATH MPEJIONIOKEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

NPUMCHSTh Pa3IMYHBIC METOJbI, HHCTPYMEHTBI M 3alpOChI MPH IOUCKE H
orOope WH(OpPMAIMKM WM JAHHBIX C YYE€TOM TIPEIJIOKCHHOH yd4eOHOM
dbuzndeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATU3MPOBATh W HWHTEPIPETUPOBATH HHPOPMAITHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHNUS;

CaMOCTOSITETTLHO ~ BBIOMPATh  ONTUMANBHYIO  (QOpMYy  NpeACTaBICHUS
UHPOPMAIH ¥ WUTIOCTPUPOBATH pEIIaeMble 3a/]a4l HECJIOKHBIMUA CXEMaMH,
auarpaMMaMu, HTHOW rpaduKoi U uX KOMOMHAIIUSMHU.

KommyHuKkaTHBHBIE YHUBEPcaIbHbIE YUeOHbIe 1eiicTBUS:

B XOJe OOCYXJCHHUS Y4eOHOro Marepuaja, pe3yJbTaToB JabopaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIA€MOMl TEMbI U
BBICKA3bIBaTh WJICW, HAIICJICHHBIE HA pEIICHHUE 3a/ladyd M TMOJIEepKaHHe
0J1aro’xenaTeIbHOCTH OOIIEHUS;

COTIOCTaBJISITh CBOM CYXACHHS C CYXICHHUSIMU JAPYTUX YUYACTHUKOB JUANIOTA,
0OHapy’KUBATh PA3INYUE U CXOJACTBO MMO3UIIHIA;

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

MyOJIMYHO TPECTABIATh PE3yJAbTAaThl BBITIOJHEHHOTO (DU3MYECKOTO OIBITa
(9KCIIEpUMEHTA, UCCIIEIOBAHMS, TPOCKTA);

MOHUMATh W HMCIOJB30BaTh MPEUMYIECTBA KOMAaHIHON W WHIUBHUIYaJIbHOM
paboThI PU PENICHNH KOHKPETHON (DU3UIECKOM TPOOIIeMBI;

NPUHUMATH [IEITH COBMECTHOM NEeATeTbHOCTH, OPTaHU30BhIBATH JACHCTBUS 1O
e€ MOCTIKEHHIO: PaCIpeeNisiTh POJH, 00CYKIaTh MPOIECCHl U Pe3yIbTaThI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;



BBINOJHATh CBOK YacTh padOThI, JOCTUras KayeCTBEHHOTO pe3yJbTaTa o
CBOEMY HAIIPABJIICHUIO U KOOPAUHUPYs CBOU NEUCTBUS C APYTMMHU UYJIECHAMH
KOMAaH/bl;

OLICHMBATh KayeCTBO CBOEr0 BKJaJa B OONIMI MPOAYKT IO KPUTEPHSIM,
CaMOCTOSATEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJECHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC ACHCTBHS

Camoopranusanus:

BBISIBJISATH MPOOJIEMBI B )KM3HEHHBIX U YU€OHBIX CUTYalUsSIX, TPEOYIOIHUX IS
penieHus: GU3NUEeCKUX 3HAHUIM;

OpPUEHTHPOBATbCA B  PA3JIMYHBIX  IOAXOJAAX  MPUHATHS  pPELICHUU
(MHIMBUIyallbHOE, NPUHATHE pEIICHUS B TPYIINe, NPUHITHE pPEIICHUM
TPYIIION);

CaMOCTOSITEJIbHO COCTaBIIATh QJITOPUTM pELIECHUs (PU3NYECKON 3amaud WU
IUIaHA HCCJIEOBaHUS C YYETOM MMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH MpEJIaracMble BapUaHThI PEIICHU;
JieNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIMOHAJIbHbIH HHTEJJICKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTyallUH U MPEJIaraTh IJIaH €€ N3MEHEHHS;
OOBSACHATh  NPUYUHBI  JOCTHRKEHUS  (HEJOCTIKEHHUS)  PEe3yIbTaTOB
JeSITEeIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIIOJIHEHUS
(bu3MUecKOro uccaeA0BaHUs WIH MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHMBIIMUXCS  CUTyalluid, yCTAHOBIEHHBIX  OMMUOOK,  BO3HUKIIUX
TPYJAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTH ceOs HA MECTO JPYroro 4eioBeKa B XOJE Cropa WA JUCKYCCHUU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYTOro;
NpU3HABaTh CBOE MPABO HA OMIMOKY MpHU pemieHn: GU3NUeCKUX 3a71ad Uiu B
YTBEPIKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYIrOTO.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenuss B 7 Kiaacce npeiIMEeTHbIE Pe3yibTaThl Ha 0A30BOM YpPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BATh MOHTHUA: PU3HUECKHUE U XUMHUECKUE SIBJICHUS, HAOII0ICHUE,
OKCIIEPUMEHT, MOJENb, THUIIOTE3a, CAMHUIBI (PU3NUECKUX BEIMYUH, aATOM,
MOJIEKyJa, arperatHble COCTOSIHMSI  BellecTBa  (TBEPAOE,  KHUJIKOE,
razoo0pasHoe), MEXaHM4EeCKOe IBH)KCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHEWHOE), TpaeKTOpUsi, paBHOJACUCTBYIOIas cuia, Jedopmarus
(ympyrasi, miiacTuueckas ), HeBeCOMOCTh, COOOIIAOIIUECS] COCY/IbI;



paznuuath sBiaeHUuA (qud@y3us, TEMIOBOE JBUKEHUE YaCTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBUKCHHE,  HEPAaBHOMEpPHOE  JIBUKEHHE,  HWHEpLHS,
B3aMMOJICCTBUE TEJI, PABHOBECHE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCHIO
BpallleHUs, TIepeiadya AaBICHUS TBEPIABIMU TEIaMH, KUJIKOCTAMHU U Ta3aMu,
atMoc(epHOe JaBlieHHUE, IIJIABaHUE TeJI, MPEBPAICHUS MEXaHUYECKOU
SHEPIruM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PUBHUECKOE SIBJICHUE;

pacrio3HaBaTh  MPOSIBIICHUE  W3YYEHHBIX  (U3WYECKUX  SBJICHUU B
OKpYXKalolieM Mupe, B TOM 4YHClIe (PU3MUYecKue SIBJICHUS B MPUPOJIE:
OpUMEPhl JABUKEHUS C PA3JIMUYHBIMU CKOPOCTSIMH B KHUBOW M HEXUBOU
npupojae, ACUCTBUE CWIIBI TPEHHUS B TMPUPOJIE U TEXHUKE, BIUIHUE
aTMOC(EpHOTo JaBJICHUs Ha >KUBOW OpraHuW3M, IJIaBaHHE pbIO, phlUuaru B
TeJe YeJIOBEeKa, MPU TOM IMEPEBOJIUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHbBIE CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBJICHUN;
OMHUCHIBATh M3YUYEHHBIE CBOMCTBA TeNl M (U3UYCCKUE SBICHUS, HCIOIb3Ys
dbuzndeckue BeIUYUHBI (Macca, 00bEM, TIIIOTHOCTh BEIIECTBA, BPEMSs, MYTh,
CKOpPOCTb, CPEIHAS CKOPOCTb, CUJa YIOPYTOCTH, CUJIa TSKECTHU, BEC Tela,
cuja TpeHUs, JaBlieHue (TBEPAOrO Tela, KUJIKOCTH, Tra3a), BHITAIKHWBAIOIIAS
cuia, MexXaHuuyeckas paboTa, MOIIHOCThb, IIJIEYO CHJIbI, MOMEHT CHJIBI,
KO3 (UIIMEHT TOJIE3HOTO  JIEWCTBHSI MEXaHW3MOB, KHHETHYECKas |
NOTEHIIMANIbHAS ~ SHEPrusi), TMpPU ONHCAHUM TMPABWIBHO TPAKTOBATh
(U3MYECKHUI CMBIC KCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAYEHUS U €IUHUIIBI
¢u3nueckux BEIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOLIME JIAHHYIO
¢u3nUecKy0 BETUYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIHUUH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3UYECKHUE SBICHUS H MPOLECCHI,
UCIIOJNIb3YS TIpaBuja CIOXKEHUsI CUJ (BIOJb OAHOM MpsAMoii), 3akoH ['yka,
3akoH Ilackamsi, 3akoH ApxuMena, NMPaBUJIO paBHOBecHsl pbhldara (0i0Ka),
«30JI0TO€ IIPABUJIO» MEXAHUKH, 3aKOH COXPAHEHHS] MEXaHUYECKOU HSHEPIUH,
Iph 3TOM JaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMUCHIBATH €O
MaTeMaTHYECKOE BBIPAXKEHNUE;

OOBSACHATH (PU3UYECKHUE SBICHUS, TPOIECCHI U CBOMCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE CUTyalui MPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISBISATH
IPUYUHHO-CIICJICTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHE M3 1—2 JTOTHYECKUX
mIaroB ¢ omopod Ha 1-2 W3y4eHHBIX CBOWCTBA (U3MUECKHUX SIBICHUH,
(du3HUECKNX 3aKOHA WITH 3aKOHOMEPHOCTH,

pemaTh pacu€THble 3ajauu B 1—2 MelCcTBUS, UCIIOJIb3Ysl 3aKOHBI U (DOPMYIIBI,
CBs3bIBaOIINE (PU3UYECKHE BEIMYMHBI: HA OCHOBE aHaln3a YCIOBUS 3aJlauu
3alUCHIBATh KpPAaTKOE YCJIOBUE, MOJACTABIATH (U3UYECKUE BEIUYUHBI B
dbopMynbl W NPOBOAUTH PACUYEThl, HAXOAUTH CIPABOYHBIC JIaHHbIE,



HEOOXOMUMbIE  JIJIsi  pelieHus  3ajady, OIEHUBATh  PEATUCTUYHOCTD
MOJIYYeHHOU (PU3NYECKOI BEIUUNHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOpblE MOXKHO pEIIUTh MPU  MOMOIIHN
(bU3UYECKUX METOJOB, B OMHUCAHUHU HCCIEIOBAHUS BBIJCIATh MPOBEPSEMOE
MpeAnoyioxkeHrue (TUNnoTe3y), pa3indyaTh U UHTEPIPETUPOBATH MOTYYCHHBIN
pe3yabTaT, HaXOAuTh OIIMOKHM B XOJI€ OMbITA, JAENaTh BBIBOJLI IO €ro
pe3ynbTaTam;

POBOJIUTH OMBITHI MO HAOIIOJEHUIO (PU3UYECKUX SBICHUN WU (PU3NUECKUX
CBOMCTB Tei: (HOPMYIUPOBATH MPOBEPAEMBIC MPEANOIONKEHUS, COOUPATH
YCTAaHOBKY M3 MPEJI0KEHHOro 00OpYIOBaHUs, 3alMCHIBATh XOJ OMbITA U
dbopMyITHUpPOBATH BHIBOJIBI;

BBITIOJIHSITh MPSMbBIE U3MEPEHUST PACCTOSIHUS, BPEMEHHU, MAaCChI Teyia, 00bEéMa,
CUJIbl M TEMIIEpAaTyphl C HCIOJIb30BAHUEM aHAJOTOBBIX W IU(GPOBBIX
npuOOpoB, 3amKMCHIBATH IOKAa3aHUs MNPUOOPOB C Y4YETOM  3aJlaHHOMN
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUH;

IPOBOAUTH MCCJEIOBAHHE 3aBUCHUMOCTHU OJIHOM (DPU3MYECKOM BEIMYMHBI OT
JIPYrol C UCIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUN (3aBUCUMOCTH IYTH
PAaBHOMEPHO JBIIKYIIETOCS TeJia OT BPEMEHH JIBUKEHUS TeJla, CHIIbl TPEHUS
CKOJIbKEHMSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Ten
HE3aBUCUMOCTH CHJIBI TPEHMSI OT IUIOIIAINA CONMPUKOCHOBEHMS TEJN, CHJIBI
yIPYrOCTH OT YIJIMHEHHs TPY>KUHBI, BBITAIKUBAIOIIEH CHJIBI OT 00BEMa
NOTPY>KEHHON YaCTH Tella U OT TJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJla, OT IJIYOMHBI, Ha KOTOPYIO TOTPYKEHO TEeO0, YCIOBHIA
IUTaBaHUSl TeJ, YCJIOBHI paBHOBeCHsA pbluara U OJIOKOB), y4acTBOBATh B
TUTAHUPOBAHUU y4EOHOTO MCCIEeI0BaHMsI, COOMPATh YCTAHOBKY M BBITIOJIHATH
U3MEpEHUs, CIeNysl MPeIIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3YJIbTaThl
MOJIYYCHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJEC MPEIIOKCHHBIX
TabyUIl ¥ TpadUKOB, A€NaTh BEIBOIBI IO pe3yIbTaTaM MCCIEIOBAHUS;
IPOBOAUTh KOCBEHHBIE W3MEpPEHUS (PUBHUECKHX BEIWYUH (TUIOTHOCTH
BEILECTBA JKUIKOCTU U TBEPAOTO Tejla, CUJIa TPEHUS CKOJIBKECHUS, 1aBICHUE
BO3/lyXa, BBITAIKMBAIOUIAs CHJIa, [JEUCTBYIOIIAsh Ha TMOrPYXKEHHOE B
KHUIKOCTH TEN0, KOIPDUIIMEHT MOJIE3HOTO IEUCTBUS MPOCTHIX MEXaHU3MOB),
cieaysd NpPeaioKEHHONW HWHCTPYKIMU: TPU  BBINOJHEHUH HW3MEPEHUU
coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIISATH 3HAYCHUE MCKOMOM
BEJIMYUHBI;

coOMI0IaTh TPaBIJIa TEXHUKHA OE30MacHOCTH MpHU paboTe ¢ J1abopaTOPHBIM
00opyT0BaHUEM;

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



e XapaKTepHU30BaTh NPUHUUINBI  JEUCTBUS  H3YYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOPOM Ha HX oOmnucaHud (B TOM YHCIE:
MOJAIINIHNAKY,  YCTPOMCTBO  BOJONPOBOAA, T'HAPABIMYECKUN  Mpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOW HACOC, APEOMETP), UCIOIb3Ysl 3HAHUS O
CBOMCTBaxX (PU3WYECKUX SIBJICHUN U HEOOXOAMMBIE (PU3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e TMPHUBOJAUTH NPUMEPHI (HAXOAUTHh UHPOPMAIUIO O MPUMEPaAX) MPAKTUIECKOTO
UCIIOJIb30BaHUS  (PU3MYECKUX 3HAHUM B TOBCEIHEBHOW KU3HU JUIS
oOecrieueHus: 0€30MaCHOCTH MPHU OOpaIIeHUH ¢ MPUOOpPaMU U TEXHUUECKUMU
YCTPOICTBAMHU, COXPAHEHHUS 3/I0POBbsI U COOJIIOACHUS HOPM 3KOJIOTHYECKOTO
MOBE/ICHMSI B OKpYKaloUIeH cpelie;

e OCYHIECTBISATH OTOOP HCTOYHMKOB HH(opmanuu B HHTepHere B
COOTBETCTBHM C 3a/IaHHBIM MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIUXCS
3HAHUM W NOyTEM CPaBHEHUS  PA3JTUYHBIX HCTOYHHKOB  BBIJACIATH
uH(pOpMaIINIO, KOTOpasi SIBISETCS NPOTUBOPEUMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

e WCIIOJIb30BaTh MPU BBHIMOJHEHUU YUYEOHBIX 3aJaHUl Hay4YHO-TIOMYJISPHYIO
auTepaTypy (HPU3NUECKOro COJIepKaHHs, CIPABOYHBIE MaTepUalbl, PECypChl
cetu UutepHer, BnajgeTh NpuUéMaMU  KOHCIEKTHPOBAHUS  TEKCTa,
npeodpazoBaHus HHPOPMAIMHU U3 OJJHOW 3HAKOBOM CUCTEMBI B IpYIYI0;

e CO3/1aBaTb COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE 2—3 HCTOYHUKOB HH(pOpMAIMHK (PU3NUYECKOIO COAEp)KaHUSA, B TOM
qucie MyOJIMYHO JieslaTh KpaTKue COOOIIEHUs O pe3yJbTaTaX MPOEKTOB WIH
y4eOHBIX HCCIICJOBAHMM, MPU 3TOM T'PAaMOTHO HCIOJb30BaTh HM3yUEHHBIN
HNOHATUHHBIA anmapaT Kypca (U3UKH, COINpPOBOXKAATh BBICTYIUICHUE
MIPE3CHTAlNEN;

e IIpU BBHINOJIHEHUHU YYEOHBIX MPOEKTOB M HCCIENOBAaHUI pacHpeneniTh
00s13aHHOCTH B TpYIIE€ B COOTBETCTBUM C IIOCTABJIECHHBIMU 3aJla4aMH,
CIEIUTh 3a BBIIOJHEHUWEM IUIAHA JIEHCTBUW, aJIEKBaTHO OLIEHUBATH
COOCTBEHHBI  BKJaA B  JCITEIbHOCTh  TPYIIbI,  BBICTPAUBaTh
KOMMYHUKaTHBHOE B3aUMOJICVCTBUE, YUUTHIBASI MHEHUE OKPYKAOLIUX.

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

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTNXCS YMEHHINA:

e HCIIOJI30BaTh IOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABUKECHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHS BEIIECTBA, KPUCTALIINYECKUE U
amop(¢HBbIe TeNa, HACHIIIEHHBIM U HEHACBIIIEHHBIN Map, BIaKHOCTh BO3/AYXa,
TEMIIepaTypa, BHYTPEHHSsSI 3HEPrusi, TEIUIOBOM JBUIATElb, AJIEMEHTAPHBIN
ANEKTPUYECKUI 3apsij, 3JEKTPUUYECKOE MOJe, TPOBOAHUKU U JUIEKTPUKH,
ITIOCTOSIHHBIN AJIEKTPUYECKUM TOK, MArHUTHOE TIOJIE;

e pa3nuuaTh SBJIEHUSA (TEIJIOBOE pACIIMPEHUE M CXKATHe, TeIlonepeaaya,
TEIUIOBOE PaBHOBECUE, CMAyMBaHUE, KallWJULSIPHBIE SIBJICHUS, HCIApEHHE,



KOHJICHCAIlUs, TIUIaBJICHUE, KpHUCTaUM3alus (OTBEpAEBaHUE), KUIICHHUE,
Terionepeaayda (TerIonpoBOAHOCTb, KOHBEKILINS, U3IYUEHHUE), DIEKTpU3aIUsl
TE€J, B3aUMOJEHUCTBHUE 3apPsANOB, ACHUCTBUSA IIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJCHCTBME MAarHUTOB, JIECHUCTBHE MArHUTHOTO IMOJs Ha
MPOBOJHUK C TOKOM, 3JEKTPOMArHMTHAs WHAYKIMSA) IO OMNMUCAHUIO UX
XapakTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOUIMX JAHHOE
(u3nueckoe BICHUE;

pacrio3HaBaTh  MPOSIBIICHUE  W3YYEHHBIX  (DU3WYECKUX  SBICHUM B
OKpYXKalolieM Mupe, B TOM 4YHClIe (PU3MUYecKue SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KANMWJUIAPHBIE SBJICHUS B IPUPOJIE, KPUCTAILIBI
B npupoje, uznydenue ColiHIA, 3aMep3aHue BOJIOEMOB, MOPCKHUE OpH3BI,
oOpa3oBaHHWE pOCHI, TyMaHa, HHes, CHera, JJICKTPUUECKHE SBJICHHUS B
aTMocdepe, 3JIEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE TOJe 3eMIH,
Ipeid MOoI0COB, pOIb MArHUTHOTO TOJS IS JKU3HM Ha 3emile, MOJISIpHOe
CHUSIHHE, TIPH 3TOM IMEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUeOHYIO, BBIJCIATh
CYIIIECTBEHHbIE CBOMCTBA (TIpU3HAKHN) (U3UUECKUX SIBJICHUN;

OMHCHIBATh W3YUYEHHBIE CBOMCTBA TeNl M (U3UYECKUE SBICHUS, UCIOIB3YS
dbu3uYecKue BEIWYMHBI (TeMIepaTypa, BHYTPEHHSISI DHEPTHs, KOJIUYECTBO
TEIJIOTHI, YJEIbHAsA TEIIIOEMKOCTh BELIECTBA, y/I€JbHAs TEIJIOTA IJIaBJICHUS,
ylleTbHas TeIuioTa napoodpa3zoBaHus, YAelbHas TEIIOTa CrOPaHUs TOILIUBA,
KO3 (OUIIMEHT TMOJEe3HOTO JEUCTBUS TEIJIOBOM MAIIMHBI, OTHOCHUTENIbHAS
BJIQXKHOCTh BO3/lyXa, JJICKTPHUUECKUW 3apsii, CHJa TOKa, 3JIEKTPUUYECKOE
HaIpSKEHHUE, COINPOTUBJIEHUWE TMPOBOJHUKA, YJEIbHOE COIPOTUBJIEHUE
BEIIECTBA, pab0Ta M MOIIHOCTb JJIEKTPUYECKOTO TOKa), MPH OMHCAHUU
NPaBWIBHO TPAKTOBaTh (DU3UUYECKUN CMBICT HCIOJIb3YEMBIX BEIWYHH,
0003HaYCHUSI W CAWHUIBI (PU3HYECKUX BEIUYUH, HAXOJIUTHh (POPMYIIBI,
CBSI3BIBAIONINE JaHHYIO (U3MYECKYIO0 BEIUYUHY C APYTUMH BEJIUYHMHAMM,
CTpOUTH TpaUKU N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUHH;
XapaKTepu30BaTh CBOWCTBAa TeN, (PU3UYECKHUE SBICHUS H IPOIECCHI,
UCIIONIb3ySl OCHOBHBIC ITOJOKEHUSI MOJICKYJSIPHO-KUHETUYECKOW TEOPUHU
CTPOCHHMS BEILECTBA, NMPUHLUII CYNEPIO3UIUU Mojieil (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH Oma Juisl yyacTKa LIeNH, 3aKOH
JIxoyns—JIeHua, 3aKk0H COXpaHEHUsI YHEPIUU, IPU 3TOM JABATh CIIOBECHYIO
(bOpMyIHPOBKY 3aKOHA ¥ 3aMTUCHIBATH €T0 MATEMATHIECKOE BHIPAKCHUE;
OOBSACHATh (U3MUECKHE TPOILECCHl W CBOWCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE CHUTyalluid MPAKTUKOOPHUEHTUPOBAHHOIO XapakTepa: BBISIBISATH
NPUYUHHOCIICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE M3 1—2 JOTHYECKUX
maroB c omnopo Ha 1-2 u3y4eHHBIX CBOWCTBAa (DU3UYECKUX SIBJICHUIA,
($U3UYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pelaTth pacuéTHble 3aJja4u B 2—3 NEeUCTBUS, UCIOJIb3Ysl 3aKOHBI U (DOPMYIIBI,
CBs3bIBaIOINIME (DU3NYECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a yCIIOBUS 33/1aud



3aMMCBIBATh KPATKOE YCIIOBUE, BBISBIATH HEJOCTATOK JAHHBIX JJIA PELICHUS
3a/layu, BbIOMpaTh 3aKOHBI U (OPMYJbI, HEOOXOIHUMbIE ISl €€ peleHus,
MPOBOJUTh PAacu€Thl U CPaBHUBATH IMOJYYEHHOE 3HA4YeHHE (U3UUECKON
BEJIMYUHBI C U3BECTHBIMU JJAHHBIMU,

pacno3HaBaTh MpPOOJEMbI, KOTOPbIE MOXKHO PpEIIUTh MpUd HOMOLIU
(u3MUeCKUX METOAOB, MCHOJb3YysS ONUCAHUE HCCIEAOBAHMS, BBIIEIATD
OpoBepsieMOoe  MPEIIONIOKEHUE, OLEHUBATh MPaBWIBHOCTH  MOpsJKa
POBEJICHUS UCCIEAOBAHMS, 1€TaTh BBIBOJIBI;

IPOBOAUTH OMBITHl IO HAOMIOACHUIO (PU3UUECKUX ABJICHUNA WM (PU3NYECKUX
CBOMCTB TeJl (KanWUISIpHbIE SIBJICHUS, 3aBUCUMOCTh JIaBJIICHUS BO3AYyXa OT €ro
o0BbéMa, Temmeparypbl, CKOPOCTH MpPOLECcCa OCTHIBAHMS M HAarpeBaHUsl MpH
U3JTyYEHUHU OT LIBETa U3y4darolen (Moriomarliieil) NOBEepXHOCTH, CKOPOCTh
UCHIapeHHsl BOAbI OT TEMIEPATYPbl KUJIKOCTH U TUIOHIAAN €€ MOBEPXHOCTH,
ANIEKTpU3alMsl Tel W B3aUMOJEHCTBUE  DJIGKTPUUYECKHX  3apsoB,
B3aMMO/JICHCTBUE MOCTOSHHBIX MarHUTOB, BHU3yaJlU3allusi MarHUTHBIX MOJIEH
MOCTOSIHHBIX MarHUTOB, IEUCTBUS MAarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM,
CBOICTBA AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUTATEINS IIOCTOSIHHOTO TOKA):
dbopMynHpoBaTh MPOBEPSEMBIE TMPEINON0KEHHS, COOMpaTh YCTaHOBKY U3
NPEIJIOKEHHOT0 000pYy/I0BaHuUs, OMKUCHIBATH XOJ OMNbITa U (HOPMYIUPOBATH
BBIBOJIBI;

BBINIOJIHSTh TPSIMBIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBHON BIIA)KHOCTHU
BO3/lyXa, CHJIbl TOKAa, HANPSKEHUS C HCIOJb30BAHUEM AaHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH PE3YJIbTAThI
U3MEPEeHUH ¢ yuéToM 3aJaHHON a0COIFOTHOM TOTPENTHOCTH;

IPOBOJAUTH MCCJEIOBAHHE 3aBHCHUMOCTHU OJHON (HU3MYECKOM BEIUMYMHBI OT
OpYyrol C  HUCHOJIb30BAHMEM  NPSAMBIX  HU3MEpPEHUN  (3aBUCHUMOCTh
CONPOTHUBIICHUS TPOBOAHUKA OT €r0 JUIMHBI, IIOMAAU TONEPEYHOrO CEYEHUS
U YIEIbHOTO CONPOTHUBIICHHS BEIIECTBAa IMPOBOJHUKA, CHIbl TOKA, UIYIIETO
yepe3 IPOBOJHUK, OT HANpsDKEHUS Ha IPOBOJHUKE, MCCIIEIOBAHUE
[OCJIEJOBATEIBHOIO WM NapajuleIbHOIO  COEIWHEHHUH  IPOBOJHHUKOB):
TUTAHUPOBAThH UCCIIEOBAaHUE, COOMPATh YCTAHOBKY W BBIMIOIHITH U3MEPEHHSI,
cienysl TPEUIOKEHHOMY IUTaHy, (UKCHPOBATh PE3yJdbTaThl MOJIYYECHHOM
3aBUCUMOCTH B BHJIC TaOJHI] U TPa(QUKOB, JeIaTh BBIBOJLI MO pe3yabTaTaM
UCCIIEI0BaHUS;

POBOAUTh KOCBEHHBIE W3MEpPeHUS (DU3NYECKUX BeaWM4MH (yIeiabHas
TEIUIOEMKOCTh BELIECTBA, COIPOTHUBIIEHHE MTPOBOJHUKA, pa0d0OTa U MOIIHOCTh
3JIEKTPUYECKOTO TOKA): IJIAHUPOBATH VU3MEPEHHS, cooHupaTh
AKCIIEPUMEHTAIbHYI0 YCTAHOBKY, CleAysd MpEeJIOKEHHON HHCTPYKLUUHU, U
BBIYHCIISITh 3HAUCHUE BEJTUYUHBI;

co0Jio1aTh MpaBUja TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;



e XapaKTepHU30BaTh NPUHUUINBI  JEUCTBUS  H3YYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCIE: CUCTEMa
OTOIUIEHMS JIOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEpPMETP, BOJBTMETP,
CUETYMK DJIEKTPUYECKOM HHEPruu, BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIE AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
NpEeIOXPAaHUTENH, JIEKTPOMArHUT, 3JEKTPOJBUraTENb MOCTOSHHOTO TOKa),
UCIIOJIb3Ys 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUM M HEOOXOIUMBbIE
(¢u3nueckre 3aKOHOMEPHOCTH;

e pacmo3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOHMCTBA U HU3MEPUTEIIbHbBIE
npuOOpHl IO CX€MaM U CXEeMaTHYHBbIM PUCYHKaM (>KMJIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, JBUTaTelb BHYTPEHHETO CTrOpaHMs,
AJNEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKUX Iened ¢
NOCJIEIOBATENIbHBIM M TapajlIebHBIM COEAMHEHUEM 3JIEMEHTOB, pazinyasi
yCIIOBHBbIE 0003HAYEHUS AJIEMEHTOB AJIEKTPUUYECKUX ILIeTIeH;

e TMPUBOAUTH MPUMEPHI (HAXOIUTh UHGOPMAIIMIO O MPUMEPaAX) MPAKTUIECKOTO
UCIIOJIb30BaHUS  (PU3MYECKUX 3HAHUM B TOBCEIHEBHOW IKU3HU JUIS
oOecrieueHus: 0€30MaCHOCTH MPHU O0paIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
YCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbsI U COOJIOACHUS HOPM SKOJIOTHYECKOTO
MOBE/ICHHSI B OKpYKalolIeH cpenie;

e OCYIIECTBIATH NMOUCK MHPOpManu Gpuznueckoro coaepxanus B lutepuere,
HAa OCHOBE HMEIOLIMXCS 3HAHUN M MYTEM CpPAaBHEHUS JOMOJHUTEIBHBIX
UCTOYHUKOB BBLICNATh WH(GOPMAIIMIO, KOTOpas SBISETCS MPOTHUBOPEUUBOMA
WJIH MOXET ObITh HEOCTOBEPHO;

e WCIIOJIb30BaTh MPU BBHIMIOJHEHUW YUYEOHBIX 3aJaHUl HayYHO-TIOMYJISPHYIO
auTepaTypy (HU3MUIECKOTO CONEepKaHMs, CIPABOYHBIE MaTepUalbl, PECypChl
cetu lHTEepHeT, BiageTh NOpUEMAMU  KOHCIIEKTUPOBAHUSA  TEKCTA,
npeoOpazoBaHus HHGOPMAITUU W3 OJIHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHbIE THCHMEHHBIE W KpAaTKUE YCTHBIE COOOIICHUS,
06o0mass WHPOPMAIIMI0O W3 HECKOJBKHX HCTOYHHUKOB (PU3HUECKOTO
COJIep’KaHusl, B TOM UYHKCJe IMyOJUYHO MPEACTABIATh PE3yIbTaThl MPOCKTHON
WIM UCCIIEI0BAaTEIbCKOM NEATEIBHOCTH, IPH 3TOM I'PAMOTHO MCIOJIB30BATh
U3YYCHHBI TOHATUWHBIA  ammapaT Kypca (HU3UKH, CONMPOBOXKIATH
BBICTYIIJIEHUE NIPE3EHTAIEN;

e TIPU BBHINOJHEHHH YYEOHBIX NPOEKTOB M HCCIEAOBAHUN (UINUECKUX
IPOLIECCOB pacCHpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a/lauaMH, CJIEJUTh 3a BBIIOJIHEHUEM IJlaHA ACHCTBUUA U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAa B
JEeSATENbHOCTh T'PYNIbI, BHICTPAMBATh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE,
MPOSBIISASI TOTOBHOCTH pa3peniaTb KOHQIUKTHI.

K xoHny oOydeHust B 9 kjacce mpeaMeTHbIE pe3yibTaThl HA 0A30BOM ypOBHE

JOJKHBI OTPakaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:



WCIOJB30BaTh  TOHSATUA: CHCTEeMa OTcu€ra, MarepualibHas  TOYKa,
TPaeKTOPHUs, OTHOCUTEIBHOCTh MEXAaHMUYECKOTO JBWXKEHUs, nedopmarius
(ympyrasi, TIacTHYecKas), TpPEHHE, IIEHTPOCTPEMUTEIBHOE YCKOpPEHUE,
HEBECOMOCTb WU NEPErpy3KH, LEHTP TAXKECTH, aOCONIOTHO TBEPAOE TEJO,
LIEHTP TSKECTU TBEPAOTO Tejla, paBHOBECHE, MEXaHUYECKHE KoJieOaHUs U
BOJIHBI, 3BYK, HH(Pa3BYK U yJIbTPA3BYK, JIEKTPOMATrHUTHBIC BOJIHBI, IIKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JadbHO30PKOCTb, CIIEKTPHI
UCITyCKaHUSl W TOTJIOIIEeHHs, albda, O0eTa- U ramMMma-u3IydeHusi, U30TOIbI,
siIEpHAs PHEPreTUKa,;

paznuuath SBIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKCHHE, PABHOYCKOPEHHOE TMPSMOJIMHEWHOE JIBM)KEHUE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JBIDKCHHE IO OKPYKHOCTH, B3aMMOJICHCTBHUE
TEJ, PEAKTUBHOE MABWKEHHE, KojeOaTenbHOEe IBUKEHHUE (3aTyxaroliue u
BBIHY)KJICHHBIC KOJIeOaHUsI), PE30HAHC, BOJHOBOE JIBH)KCHHE, OTPaXKEHUE
3ByKa, MPSMOJIMHEHMHOE pacCHpOCTpAHEHHE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, pasjioKeHHE Oenoro cBera B
CIIEKTP U CIIOKEHUE CIIEKTPAJIbHBIX IIBETOB, JUCIIEPCUS CBETA, €CTECTBECHHAs
PaIMOaKTUBHOCTh, BO3HUKHOBEHHME JMHEWYATOrO CIIEKTpa H3JIYyYCHHUsI) IO
OMHMCAaHUIO WX  XapaKTePHbIX CBOWCTB W HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh  MPOSIBICHHE  M3YUYEHHBIX  (PU3MYECKUX  SBICHUN B
OKpyXarolmeM MHupe (B TOM uHcie (QU3NYECKUe SBICHUS B MPUPOJE:
NPWIMBBI U OTJIMBBI, JABWXEeHHE TuiaHeT COJHEYHOW CHUCTEMBI, peaKTHBHOE
JIBUKEHUE OSKHMBBIX OPraHMW3MOB, BOCIIPHUSTHE 3BYKOB JKUBOTHBIMH,
3eMIIETpsICEHUE, CEHCMUYECKUE BOJHBI, IIyHAMHU, X0, [IBETA TEJl, ONTHYECKHUE
SBJICHUSA B pUpoe, OHoJOTHYEeCKOe JeHCTBUE BUJIUMOTO,
yIbTpaUONETOBOTO W PEHTICHOBCKOTO  M3IY4YeHUH, €CTeCTBEHHBIN
pPaAMOAaKTUBHBIM (OH, KOCMUYECKHE JY4Yd, PaJAMOAKTHUBHOE M3JIyUYeHUE
IPUPOJHBIX MUHEPAJIOB, IEUCTBUE PAIMOAKTUBHBIX U3yYEHUN HA OpPraHu3M
YelioBeKa), MpPU OSTOM TIEPEeBOJUTH MPAKTHUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3NYECKUX SBICHUN;
OMKCHIBATh M3YYCHHBIC CBOWCTBA TeN W (DU3UUECKHUE SIBICHHS, WCIIOIB3YS
¢usnueckne BENMYUHBI (CpEOHSS W MTHOBEHHAs CKOPOCTh Teja TMpH
HEPaBHOMEPHOM JBWKEHHH, YCKOPEHHE, MepeMelIeHue, MyTh, YIrJoBas
CKOpDOCThb, CHJAa TpEHHS, CUJla YOPYrOCTH, CHUJa TSIXKECTHU, YCKOPEHHUE
CBOOOJHOTO TAJCHHs, BEC Tela, HWMITYJIbC Telld, HWMITYJIbC CHIIBI,
MexaHuueckass paboTa W MONIIHOCTb, MOTEHIMAIbHAs »JHEPrusi Tena,
MOAHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJbHAsl YHEPTUsl CKATOM
NPYKUHBI, KHHETUYECKAsl SHEPTHs, MOJHAsI MEXaHUYECKasl SHEPTHsl, IEPUOJ
M 4acTtoTa KoJjieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKODOCTh CB€Ta, IIOKa3aTedb IMPEJIOMIICHUS Cpellbl), NpU OMNUCAHUU



MPaBUJIBHO TPAKTOBaTh (PU3MUECKUU CMBICI HCIOJIb3YEMbIX BEIUYHH,
000O3HaYeHUsT M €OUHULBl (PU3NYECKUX BEJIMYMH, HAXOAUTh (POPMYIIbI,
CBS3BIBAIOIINE JaHHYIO (PU3MYECKYIO0 BEJIMYMHY C APYTMMHU BEJIUYUMHAMU,
CTPOUTH I'papvKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBAa TeNl, (PU3UYECKHE SBIEHUS M IPOLIECCHI,
UCIIOJIb3Ysd 3aKOH COXPAHEHMsI SHEPIHM, 3aKOH BCEMHUPHOrO TATOTEHMS,
OPUHLIMIT CYNEPHO3UIUU CUJI, TPUHIIUI OTHOCUTENbHOCTU ["anumnes, 3aKOHbI
HproTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U IPEJIOMIICHUS
CBETa, 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MAaCCOBOTO YHCEN MPHU SAEPHBIX
peakuusx, Mpud 3TOM J1aBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMKChIBATh €r0 MATEMATHUYECKOE BhIPAXKEHHUE;

OOBSACHATH (PU3UUECKHE MpOLeCcChl U CBOWCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBIABIATH
NPUYMHHO-CIIEJICTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX
IaroB C OMoOpod Ha 2—3 HU3Y4YEHHBIX CBOMCTBA (PU3UYECKUX SBICHUM,
($U3HUECKUX 3aKOHOB HJIK 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3324 (ONMUpAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3YS 3aKOHBI U (hOPMYJIBI, CBS3BIBAIOUIUE (PU3NYECKUE BEIMYMHBI: HA
OCHOBE aHaju3a YCJIOBHS 33Ja4d 3alHChIBaTh KPATKOE YCJIOBHE, BBISBIATH
HEJOCTalONIMe WM M30BITOYHBIC JaHHBIC, BHIOUpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOJMMBIE Ui  pelIeHUs, TMPOBOAUTH PacuéThl U  OLIEHUBATH
PEATMCTUYHOCTH MOTYYEHHOTO 3HAUCHHUS (PU3NYECKOI BEIUUUHBI;
pacno3HaBaTh MPOOJEMbI, KOTOpPbIE MOXHO pEUIUTh TpPH TTOMOIIU
(¢u3MUeCKNX METOAOB, HCIONB3ySd OIMCAHUE WCCIEIOBAaHUS, BBIICIAThH
npoBepsieMOe  MPEIOJIOKEHNE, OIEHUWBATh  MPABWIBHOCTH  MOPSJIKa
IIPOBEICHUS UCCIEAOBAHMS, 1€TIATh BEIBOIbI, HHTEPIIPETUPOBATH PE3YIIbTAThI
HaOIIOAECHUH U OIBITOB;

IIPOBOJIUTH OIBITHI IO HAOIIOJESHUIO (PU3UYCCKUX SBICHUA MW (HU3NUECKUX
CBOMCTB Tesn (M3ydeHue BTOpOro 3akoHa HprOTOHA, 3akOHAa COXpaHEHUS
SHEPTUHU, 3aBHCHUMOCTH TMEpHoJia KoieOaHWil MPYKWHHOTO MAasTHUKA OT
Macchl Ipy3a M KECTKOCTU NPYKHHBI U HE3aBUCUMOCTb OT aMIUIUTY.IbI
MaJbIX KojeOaHuM, MpSIMOJIMHEHHOE pacIpOCTpPaHEHUE CBETa, Pa3sIoKEHUE
0enoro cBeTa B CIEKTP, U3yUYEHUE CBOIMCTB N300paKeHUs B TNIOCKOM 3€pKajie
U CBOWCTB W300paKEHWs TpeAMETa B cOOWparonied JMH3e, HaONI0JCHHE
CIUIOIIHBIX U JUHEWUYATHIX CIEKTPOB U3ITyUEHUS): CAMOCTOATEIBHO COOUpATh
YCTAaHOBKY M3 U30BITOYHOTO Habopa 000pyI0BaHUS, ONUCHIBATH X0 OMbITA U
€ro pe3yJbTaThl, OPMYIUPOBATH BEIBOIBL;

MIPOBOJUTH IPU HEOOXOJUMOCTH CEPHUI0 NPSIMBIX HW3MEPEHMM, ONpenenss
cpeaHee 3HAYCHHE H3MEpPsAEeMOM BeNMYUHBl ((POKYCHOE pPacCTOsIHUE
coOuparonieii  JIMH3bI), OOOCHOBBIBaTH BBIOOpP crocoba  HU3MEpEeHHUs
(u3MepuTenbHOro nMpudopa);



MPOBOJUTh  HUCCJIEAOBAaHUE 3aBUCHUMOCTEH  (U3WYECKUX  BEIUYUH C
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUHN (3aBUCHUMOCTH MYTH OT BPEMEHU MPHU
PAaBHOYCKOPEHHOM  JBIDKEHMM ©0€3 HayalbHOM CKOPOCTH, TMepuoja
KoJie0aHU MaTeMaTUYeCKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH YIJia
OTpa)KEHUsI CBETA OT YIJIa MaJICHUsS U yIjla MpeJIOMJICHUS OT yrja MaJeHus):
IUIAHUPOBATh  UCCJENIOBAHHME, CAMOCTOSITENIbBHO CcOOMpaTh  YCTAHOBKY,
(dbuUKCUPOBaTh Pe3yJabTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEITUYUH
B BUJIe TaOnuIl U rpaduKoOB, JAEJIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;
POBOJIUTH KOCBEHHBIE U3MEPEHUST (PUBMUECKUX BEIMUYHUH (CPEHSSI CKOPOCTh
U YCKOpEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBIDKCHHH, YCKOpPEHHUE
CBOOOJIHOTO TAaJeHUs, KECTKOCTh TMPYXKHUHBI, KOIPIUIIMEHT TpeHUs
CKOJILXKEHUS, MEXaHuueckas paboTa W MOIIHOCTh, YacTOTa M TMEPHOJ
KoJeOaHUN MaTeMaTUYECKOr0 U MPYKMHHOTO MasiTHUKOB, ONTHYECKAas CUJia
coOuparomiel JMH3bI, PaJMOAKTUBHBIA (DOH): TUIAHUPOBATH HW3MEPEHUS,
coOHMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHITH U3MEPEHUS, CICIYs
NPEIJIOKEHHON  WHCTPYKIIMH, BBIYUCISATH 3HAUCHUE  BCJIMYMHBI U
aQHAJTM3UPOBATH MOJYYCHHBIC PE3YJIbTAThl ¢ YYETOM 3aJJaHHON MOTPEIIHOCTH
U3MEPEHN;

coOJI01aTh MPaBHJIa TEXHUKUA O€30MacHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPHU3HAKM U3YYEHHBIX (DUIUUYECKUX MOJIETeH:
MaTepHalibHas TOYKa, a0COMIOTHO TBEPIOE TENIO, TOYSCHUHBI UCTOYHHUK CBETA,
Jdy4, TOHKas JMH3a, IUIAHETapHas MOJEJIb aToOMa, HYKJIOHHAas MOJEIb
aTOMHOTO 517pa;

XapaKTepu30BaTh  NPHUHIMIBI  JEUCTBUS  W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA UX ONUCAHUSA (B TOM YHCIIE:
CIIUJOMETP, AATUUKU MOJOKEHUS, PACCTOSHUS M YCKOPEHUS, PAKeTa, 3X0JO0T,
OUYKH, TEpHUCKON, QoTroanmnapar, ONTHUYECKHUE CBETOBOJbI, CIEKTPOCKOII,
J03UMETp, kKamepa BuiibcoHa), HCTIOIB3ysl 3HAHUSI O CBOMCTBAX (PU3UYECKUX
SBJICHUI U HEOOX0oauMbIe (PU3NYecKre 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl M CXEMAaTUYHBIE PUCYHKHM H3YUYECHHBIX TEXHUYECKHX
YCTPOUCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHUYECKHX MPOLECCOB MPHU
peleHny y4eOHO-TIPAKTUUECKUX 3a/1a4, ONTHYECKUE CXEMbI JJISl TOCTPOCHUS
N300paKEHNH B IJIOCKOM 3€pKajie M COOMparoIiei JINH3E;

PUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMAIIHIO O MMPUMEPaX) MPAKTHIESCKOTO
UCTIONb30BaHUS  (U3MUYECKMX 3HAHWM B TOBCEIHEBHOW KWU3HU  JUIS
oOecrieueHus1 0€30MACHOCTH TIPH OOpaIeHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
YCTPOUCTBAMU, COXPAHEHHUS 3I0POBbS U COOJIOJICHUS] HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYILIECTBJISITh MOUCK MH(popManu pusznueckoro coaepxanusi B Unrepuere,
CaMOCTOSITEIbHO  (pOPMYJUPYsl TOMCKOBBIA  3ampoc, HaXOAUTh MyTH



OMpEeNEeNICHUs] JIOCTOBEPHOCTH TOJIYdeHHOM uH(GOpMalUK HAa OCHOBE
UMEIOIIMXCS 3HAHUU 1 TOIOJTHUTEILHBIX HCTOYHUKOB;

WCIIOJIb30BaTh MPU BBIMOJHEHUH YYEOHBIX 3aJlaHUil HAYYHO-TIOMYJISIPHYIO
aUTEPATypy (HU3NYECKOTO COMAEpKaHUsI, CIIPaBOYHBIE MaTEpHUalbl, PECYpPCHI
cetru HWHTepHeT, BHageTh NpUEMAMHM  KOHCIIEKTUPOBAHUA  TEKCTA,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
uHQoOpMalM H3 HECKOJbKUX HCTOUYHMKOB (DU3UUYECKOTO COJIepIKAHUS,
nyOJIMYHO MPENCTABISTh PE3YJIbTaThl MPOEKTHOM WM HUCCIEA0BATEIBCKOU
JESTEIIbHOCTH, MPU 3TOM I'PaMOTHO HMCIIOJIb30BaTh U3YYEHHBIN MTOHATUMHBIN
ammapar Hu3y4aeMoro paszaena (UMK U COMPOBOXKIATH BBICTYIUUICHUE
Ipe3eHTAaIMEN ¢ y4éTOM 0COOCHHOCTEN ayTUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHHUE

7 KIIACC
KosnuyectBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpoOJbH IIpakTHyeck
oOpa3oBaTtejibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsbl
pecypcsl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY/KAOLIEro MUpa
bu6mmoreka [{OK
du3uka - HayKa 0
1.1 2 https://m.edsoo.ru/7f416
pUpoJie 194
PrsIecKe bu6moreka [IOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJIMYMHBI
194
EcrecTBeHHOHAY4YH bubnuotexa [JOK
1.3 BIIf METO/T 2 1 https://m.edsoo.ru/7f416
NO3HAHUA 194
Hroro mo pazueny 6

Pa3znen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUN BellleCTBA

CrboeHie bu6mmoreka [IOK
2.1 P 1 https://m.edsoo.ru/7f416
BEIIECTBA
194
JIB>xeHue u bubnuoreka [IOK
2.2 B3aHUMOIENICTBUE 2 1 https://m.edsoo.ru/7f416
YaCTHII BEIIECTBA 194
ArperatHblie bubnuorexa LIOK
2.3 COCTOSIHHS 2 https.//m.edsoo.ru/7f416
BeIlleCTBa 194
Utoro no pazneny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
MexaHudeckoe bubmotera [JOK
3.1 3 https.//m.edsoo.ru/7f416
IBIKEHUE
194
WHepims, Macea bubmuoreka [{OK
3.2 P, ’ 4 1 https://m.edsoo.ru/7f416
IUIOTHOCTE
194
bu6mmoreka [JOK
3.3 Cuna. Bunsl cun 14 1 2 https://m.edsoo0.ru/7f416

194



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

Hroro no pazgeny 21
Pa3nen 4. JlaBnenne TBEPABIX TeJl, dKUAKOCTEH U ra3oB
[laBiienue.
[Tepenaua
bu6mmoreka [{OK
JTABJICHUS
4.1 . 3 https://m.edsoo.ru/7f416
TBEPABIMU TEIIAMH, 104
JKHUIKOCTSIMH U T
razamu
bubmmoreka [{OK
JaBnenue
4.2 5) https://m.edsoo.ru/7f416
KUJKOCTH
194
bubmmoreka [{OK
A
4.3 TMochepHoe 6 https://m.edsoo.ru/7f416
JaBJICHUE
194
[evictBue
JKUJIKOCTHU U Ta3a Ha bubmorexa HOK
4.4 . 7 2 3 https://m.edsoo.ru/7f416
MOTPYXEHHOE B
194
HHUX TEJIO
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
Pabora i bu6mmoreka [IOK
51 3 1 https://m.edsoo.ru/7f416
MOIITHOCTh
194
Tpoctsie bu6mmoreka [JOK
5.2 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBbI
194
bu6mmoreka [JOK
Mexanndeckas
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEPTHs
194
Utoro no pazneny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO
YACOB I1O0 68 4 12
ITPOI'PAMME



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

8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | Konrpouabnsl | IIpakTnyeck
o0pa3oBaTte/ibHbIE
1| NnporpamMmbl 0 e paboThI ue padoTsl
pecypchl
Paznen 1. TennioBble siBJIeHUs
Crpoenue u bubnuorexa [JOK
11 CBOMCTBa 7 https://m.edsoo.ru/7f4181
BEIIECTBA ce
TelIoBLE bubmmorexa [{OK
1.2 21 1 5 https://m.edsoo.ru/7f4181
TIPOIIECCHI
ce
Wroro mo pazueny 28
Paznea 2. DueKkTpudecKkue ¥ MATHUTHbBIE SIBJICHUSA
DIIEKTPUYECKHE
3apsbl. bubnuorexa [JOK
2.1 3apspKeHHBIC Tela 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aMMOJEHCTBUE
[TocTostHHBIH bubnuorexa [JOK
2.2 AIIEKTPHUYCCKHIA 20 2 7 https://m.edsoo.ru/7f4181
TOK ce
MArHITHELE bu6mmoreka [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBJICHUS
ce
DJIEKTPOMarHuTH bubmorexa HOK
24 P 4 https://m.edsoo.ru/7f4181
ast MTHAYKIUS
ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBILEE
KOJIMYECTBO
68 4 14.5
YACOBIIO

I[TPOTPAMME



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

9 KUIIACC

KosunuecTBO 4yacos DJIeKTPOHHBbIE
No HaumenoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpoabH IIpakTHyeck
o0pa3oBaTe/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypchl
Paznea 1. Mexann4yeckue iBJICHUSA
Mexanuueckoe
bu6mmoreka [{OK
JIBUJKEHUE U
1.1 10 1 https://m.edsoo.ru/7f41a4
CIIOCOOEI €10 26
OITHCAHUS =
BzaumoneiictBue bubmmorera [JOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
Tel
£
3AKOHLL bu6mmoreka [IOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHCHHUS
a6
Hroro mo pazueny 40
Pa3nen 2. Mexann4decKue K0JIe0aHUA U BOJHEI
bu6moreka [IOK
Mexannueckue
2.1 7 3 https://m.edsoo.ru/7f41a4
KOJIeOaHus
a6
bu6moreka [IOK
Mexannueckue
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
a6
Hroro mo pazgeny 15

Pa3znen 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHbI

DIEKTPOMArHUTH
bubmuoreka [JOK
o€ moJje u
3.1 6 2 https://m.edsoo.ru/7f41a4
3JIEKTPOMAarHUTH a6
bI€ BOJIHBI T
Hroro no pazneny 6
Pa3nen 4. CBeToBBI€ SIBJICHHS
3aKOHBI bu6mmoreka [JOK
4.1 pacnpoCcTpaHeHHst 6 2 https://m.edsoo.ru/7f41a4
CBETa ab
JIuH3eI B bu6mmoreka [JOK
4.2 ONTHYECKHE 6 3 https://m.edsoo.ru/7f41a4

puOOopHI

a6



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

I[TPOTPAMME

Pasnoxenune bubmuoreka [IOK
4.3 0enoro cBeTa B 3 2 https://m.edsoo.ru/7f41a4
CIICKTP ab
Hroro no pazgeny 15
Paznen 5. KBaHTOBBIE SIBJIEHUS
Ucnyckanue u bubnuorexa [JOK
51 MTOTJIOIICHUE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM ab
Crpoctite bubmmoreka [{OK
5.2 P 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO si/Ipa
a6
SepHbic bubmmorexa [{OK
5.3 p 7 1 https://m.edsoo.ru/7f41a4
peaxiu
a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOYJIb
[ToBTOpEHME N
0000111eHNE bu6moreka [IOK
6.1 COJICPIKAHHUS 9 2 https://m.edsoo.ru/7f41a4
Kypca (hU3MKHU 3a a6
7-9 kmacc
Hroro mo pazgeny 9
OBUIEE
KOJIMYECTBO
102 27
YACOB I10



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Ne

n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

Kontpo
JIbHbIE
padoTsI

IIpakTu
yeckHne
padoThbI

Jara
H3YYeHHUSs]

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTtejibHbIE

pecypchbl

®du3uKa — Hayka O MPUPOJIE.
SABnenus npuposl. dusndeckue
SIBJICHUS

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

Ouznyeckne BEINYUHBI U UX
u3MepeHue

Ypok-uccienoBanue
"N3mepenue TemiepaTypsl pu
MTOMOIIY JKUJJKOCTHOTO
TEpMOMETpa U JaTyuKa
Temmneparypbl"

Kak ¢usuka u npyrue
€CTECTBEHHbIE HAYKU U3Yy4aloT
npuponay. EcrecTBeHHOHayYHBIN
MeTo no3Hanus. Onvcanue
(buznyecKkux SABJICHUHN C
HOMOIIBIO MOJIEIEN

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

Ypoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: JaJIbHOCTh MOJETA
Iapuka, mymeHHoro
TOPU30HTAIILHO, TEM OOJIbIIIE,
yeM OoJiblle BhICOTA MycKa'

Crpoenue BemiectBa. OMNbITHI,
JTIOKa3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEIlleCTBa

bubnuoreka [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
HaOIIOJICHUIO TETIOBOTO
pacIIMpPEeHUS Ta30B»

10
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e

BCIICCTBA

B3anmocBs3b Mexay
CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX

bubnuoreka [IOK

11 https://m.edsoo.ru/ff0a037
ATOMHOMOJIEKYJISIPHBIM 8
ctpoenueM. OCOOCHHOCTH B
arperaTHbIX COCTOSIHUIN BOBI
MexaHn4uecKoe ABHKEHUE. bu6mmoreka [{OK
12 PaBHOMEpHOE U HEpaBHOMEPHOE https://m.edsoo.ru/ff0a05c
JIBUKEHUE 6
bubmmoreka [{OK
13 Ckopoctb. EnuHuIe! ckopocTH https://m.edsoo.ru/ff0a079
C
bubmmoreka [{OK
Pacuer nytu u BpemeHun
14 https://m.edsoo.ru/ff0a0ae
JIBYDKECHHS 4
WNHuepuus. 3akoH nHEPIUU.
. bubnuorexa [JOK
BsauMonelicTBre T Kak
15 https://m.edsoo.ru/ff0a0cl
MPUYMHA U3MEHEHHS CKOPOCTH 0
JOBUMKCHUS TSI -
IImoTHOCTE BemiecTBa. Pacuer Bubmuoreka ITOK
16 Macchl U 00beMa Tena 1o ero https://m.edsoo.ru/ff0a0fe
TJIOTHOCTH e
JlaGopaTtopHnas pabota
17 «OmnpeneneHue MIOTHOCTH
TBEPJIOTO TEIIA»
bu6mmoreka [JOK
Pemrenue 3amay mo reme
18 " " https://m.edsoo.ru/ff0a123
[TInmoTHOCTH BemecTBa c
Cuia KaK XapaKTepHUCTHKa
19 B3auMoercTud Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTopHas pabota
«3yuyeHne 3aBUCUMOCTH
20 pactshxeHus (aedopmarim)
MPYKUHBI OT MPUIIOKEHHO N
CHUITBD»
91 SIBnenue Tarorenus. Cumna
TSHKECTH
CBs13p MEXly CUIION TSKECTH U bubnuorexa [IOK
22 Maccoii Tena. Bec Tena. Pemenue https://m.edsoo.ru/ff0al77

3aza4 mo reme "Cuna Tsokecta"”

8



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778

Cuna TsKecTH Ha Ipyrux

bubmuoreka [IOK

23 mianerax. dusnyeckue https://m.edsoo.ru/ff0a150
XapaKTEpPUCTUKH IUIAHET 2
bubnuoreka [IOK
24 N3mepenue cuit. Jlunamomerp https://m.edsoo.ru/ff0al8c
c
bu6mmoreka [{OK
25 Bec tena. HeBecomocTh https://m.edsoo.ru/ff0al77
8
CrnosxeHue IByX cuil,
. bubnuorexa [JOK
HaIPaBJICHHBIX IO OTHON
26 N N https://m.edsoo.ru/ff0ala7
npsiMoi. PaBHOeCTBYyOIAs 0
CcUl B
27 Pemienue 3agay o reme
"PaBHonelicTBYyrOIIAsA Crt"
TpeHune CkoJIbKEHUS U TPEHUE bu6moreka [IOK
28 mokosi. TpeHue B Mpupoie U https://m.edsoo.ru/ff0alb9
TEXHUKE C
JlabopaTtopHnast pabota
«M3ydeHne 3aBUCUMOCTH CHJIBI
bu6moreka [IOK
TPEHUS CKOJIbKEHHUS OT CHITBI
29 https://m.edsoo.ru/ff0alcc
JABJICHUS U XapaKTepa g
CONPHUKACAIOLIUXCS B
MMOBEPXHOCTEI
30 Pemenue 3a1a4u Ha onpenieieHUE
PaBHOJEHCTBYIOIIECH CHITbI
Pemrenue 3agay mo remam: «Bec
bu6mmoreka [JOK
tenay, «I'paduueckoe
31 https://m.edsoo.ru/ff0alde
n3o0pakeHue cn, «CHIb, 0
«PaBHOIEHCTBYIOIIAS CHID» B
KonTtponbHas paboTa o TeMam:
«MexaHN4YecKOoe IBMIKCHUCY,
32 «Macca, INIOTHOCTBY, «Bec
tenay, «I'paduueckoe
n3zo0paxenue cumy, «CHib
JNasnenue. CriocoObl bubmuoreka [JOK
33 YMEHBUIECHUS U YBEIIUUEHUS https://m.edsoo.ru/ff0a20a
NABJICHUS 6
JlaBiieHue raza. 3aBUCUMOCTD bubmuoreka [JOK
34 JaBJIEHU ra3a OT 00bEMa, https://m.edsoo.ru/ff0a237

TeMIepaTyphbl

6



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs TBEPABIMU

bubmuoreka [IOK

35 TelaMH, KUJIKOCTSIMH U ra3aMu. https://m.edsoo.ru/ff0a25b
3akon ITackans 0
JlaBlieHME B )KHIKOCTH U Ta3e, bubmuoreka [IOK
36 BBI3BAHHOEC JICCTBUEM CHUJIBI https://m.edsoo.ru/ff0a271
TSKECTH 8
Pemenune 3agau mo teme bu6mmoreka [IOK
37 «/laBreHue B )KHIKOCTH U Ta3e. https://m.edsoo.ru/ff0a282
3akon ITackamns» 6
bubmmoreka [{OK
38 CooOrmaronuecst COCyIbI https://m.edsoo.ru/ff0a297
0
bubmmoreka [{OK
39 IM'unpaBnuueckuii mpece https://m.edsoo.ru/ff0a313
6
40 Manowmertpsl. [TopuriaeBoi
JKUJIKOCTHBIN HacoC
Atmocdepa 3emiu. [Tpuunnsl
CYyILECTBOBAHUS BO3TyIIHON bubnuoreka [JOK
41 000J104kH 3eMIIH. 3aBUCUMOCTD https://m.edsoo.ru/ff0a2b5
aTMOC(hEepHOTO JAaBJICHUS OT a
BBICOTHI HaJl ypOBHEM MOPS
bubnuorexa [JOK
42 Bec Bosayxa. AtmocepHoe https:// m.edso;I ru/ff0a2b5
JaBJICHUE .
N3mepenue armochepHOro bubmotera [JOK
43 https://m.edsoo.ru/ff0a2da
naBiieus. OnbIT Toppuyenu g
3aBUCUMOCTH aTMOC(HEpPHOTO bubnuoreka [JOK
44 JIABJICHUS OT BBICOTHI HAJ 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 Pemenue 3amay o Teme
"ATtmoc¢epHoe naBieHue"”
JlelicTBUE KUJIKOCTH U Ta3a Ha bubmuoreka [JOK
47 MIOTPYKEHHOE B HUX TEJO. https://m.edsoo.ru/ff0a327
ApxuMmenoBa cuia 6
JlaGopaTopnas pabora bubnuorexa [IOK
48 «OnpeneneHue BhITAIKABAOIIEH https://m.edsoo.ru/ff0a33f

CHUJIbI, IEVCTBYIOILEN Ha TEIO,

c



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc

MOrpy’>KCHHOC B JKUAKOCTbH»

Jlaboparopnast paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH

bubmuoreka [IOK

49 Beca Tesa B BOJIe OT 00bEMa 1 https://m.edsoo.ru/ff0a351
MOTPY>KEHHOU B JKUJIKOCTb YaCTH 4
Tema
bu6mmoreka [IOK
50 [TnmaBanue Ten https://m.edsoo.ru/ff0a3a9
6
JlabopaTtopHnast pabota
"KoHcTpynpoBaHnue apeomeTpa
o1 WM KOHCTPYUPOBAHUE JIOJIKU U 1
ompenesieHue e€
rpy3onoabséMHoCTH"
Pemenne 3agay mo TeMam:
«IInaBanue cynos. bu6moreka [IOK
52 BosgyxomiaBanuey, «/laBienue https://m.edsoo.ru/ff0a365
TBEPJIBIX TEJ, )KUJIKOCTEH 1 4
ra3oB»
bu6moreka [IOK
53 Mexanuveckast pabora https://m.edsoo.ru/ff0a3f8
2
Moutsocts. EquHuiis bubmmorexa LOK
54 https://m.edsoo.ru/ff0a3f8
MOIITHOCTH 5
Ypoxk-uccnenoanue "Pacuér
55 MOIITHOCTH, Pa3BUBAEMOU TIPH 1
noanéMe o Jectauie"”
56 [Ipocthie MexaHu3Mbl. Poiyar.
PaBHOBecue cuin Ha peruare
KonTtponbHas paboTa o teme
«/laBreHue TBepBIX TEN,
57 SKUJIKOCTEN U Ta30By /
Bcepoccuiickas mpoBepoyHas
pabota
PezepHblit ypok. Pabora ¢
TeKCTaMH 10 TeMe «JlaBieHue bubmuoreka [JOK
58 TBEPABIX TEN, KUAKOCTEN U https://m.edsoo.ru/ffO0a4ff
ra3o» / Bcepoccuiickas e
poBepoyHasi paboTa
59 Prruaru B TexHuke, ObITY U 05 bu6mmoreka [JOK

npupoje. JlabopatopHas pabora

https://m.edsoo.ru/ff0a478



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e

«HccnenoBanue ycnoBHil e
PaBHOBECHS pblyara
bubmuoreka [IOK
Pemenune 3amau no teme
60 1 https://m.edsoo.ru/ff0a48a
«Y cII0BHsI paBHOBECHS pblyara 6
KoaddunmenT noneznoro
JNEUCTBUSI MEXaHU3Ma.
61 JIaboparopHas pabota 1 0.5
«M3mepenue KIIJI HakIOHHON
IUIOCKOCTHY
bubmmoreka [{OK
Pemenne 3amau no teme
62 " " 1 https://m.edsoo.ru/ff0adc4
Pa6ota, momuocts, KITJ] g
Mexanudeckast SHEPTHsI. bubnuorexa [JOK
63 Kunernueckas v moTeHIaiIbHas 1 https://m.edsoo.ru/ff0a425
DHEPIUst 2
bu6moreka [IOK
3aKOH COXpaHEHUs
64 N 1 https://m.edsoo.ru/ff0a436
MEXaHUYECKOU IHEPTUHU 0
YPOK-3KCIIEpUMEHT IO TEME
"DKcepuMEHTAIBLHOE
65 ompeeJcHuEe N3MECHCHUS 1 1
KHUHETUYECKON U IMTOTEHIINATILHOU
SHEPTHH MPHU CKaThIBAaHUH TeEJla
10 HAKJIOHHOM IIOCKOCTH"
66 KonTtponbHas padoTa o teme 1
«PaboTa 1 MOIITHOCTh. DHEPTHUs»
PesepBubIit ypok. Pabora ¢ bubnuoreka [JOK
67 TEKCTAMH 110 TEME 1 https://m.edsoo.ru/ff0a4ee
"MexaHn4ecKkoe aBHKeHHe" 6
PesepBHriit ypok. Pabora ¢
68 TeKcTaMH 110 TeMe "PaboTta. 1
MoHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoanuecTBo 4acoB

KonTp
o
i Towayposa Beera || e | woytenan | ofpsossrenaes peeypes
padéot | padoThI
bl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETUYECKOM 1 bubnuorexa [JOK
TEOPHUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPIK ICHUS
5 Macca u pazmep aTOMOB U 1
MOJIEKYJT
Mojenu TBEpAOTO, )KUAKOTO U
3 ra3000pa3HOro COCTOSHUHN 1 bubmorera [JOK
https://m.edsoo.ru/ff0a540e
BeIlleCTBa
OO®bscHeHue CBOMCTB TBEPOTO,
YKHUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIO)KEHU W MOJIEKYIISIPHO-
KMHETUYECKON TEOPUH
5 Kpucranmmaeckue u amopdabie 1 bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacMpeHne U CKATUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
8 TEMIIepPaTyphl CO CKOPOCTHIO 1
TEIJIOBOTO JABUKCHUS YACTHII
9 Buytpennss sneprusi. Crioco0bl 1 bubnuoreka [JOK
M3MEHEHUs BHYTPEHHEHN SHeprun https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Bt Teriomepesain L https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"[IpakTHUecKoe NCIIOJIB30BaHNE
11 TEIUIOBBIX CBOIICTB BEIIECTB U 1 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a65c0
MaTepHaoB B IENAX
sHeprocoepexeHus"
12 KoaunuecTBo TemnoTsl. Y aenbHAS 1 bu6mmoreka [JOK

TCIIJIIOEMKOCTD

https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

VYpaBHeHUE TEIUIOBOTO OajiaHca.

13 TennooOMeH U TEIIOBOE bubmmorexa LHOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGoparopnast pabora

14 "HccnenoBanue siBIICHUS bu6mmoreka [{OK
TEIIO00MEHA MTPU CMEIITUBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U Topsiueit BoAbI"

Pacuer xonmdecTBa TEILIOTHI,

15 HEO0OXO0IUMOTO TSI HATPCBAHHUSI
TeJa U BBIACISAEMOTO UM ITPH
OXJIaXKICHHH
JlabopaTtopHnast pabota

16 "OnpeneneHue yaeabHOu bubmorexa HOK

" https://m.edsoo.ru/ff0a6bb0
TEITIOEMKOCTH BEIECTBA

17 DHeprus TOIMnBa. Y IeiabHast bubnuorexa [JOK
TEIJIOTa CTOPaHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue n oTBepaEeBaHUE

18 KPHUCTAJUIMYECKUX TEN. Y AebHas bubmmorexa TTOK

https://m.edsoo.ru/ff0a71d2
TEIIOTA TUTABJICHHS
JlaGopaTtopHnas pabota
19 "Onpenenenue yaeiabHOMU bubmmorexa LOK
" https://m.edsoo.ru/ff0a72fe
TETUTIOTHI TIJIaBJICHUS JIbJa

20 [TapooOpazoBanue u bubnuoreka [IOK
KoHAeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aensHas Temiora
napooOpa3oBaHHs U

21 KOHJIEHCAlIMH. 3aBUCUMOCTh Eubmorexa HOK

https://m.edsoo.ru/ff0a786¢
TeMIIepaTypbl KUTICHUS OT
aTMOC(hepHOTO TaBJICHUS
BrnaxHocTh Bo3yxa.

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

93 Pemenue 3a1ay Ha onpeneneHue
BIIQYKHOCTH BO3/yXa
[TpuHIHUIBI paOOTHI TETIOBBIX

24 nsurareneif. [TapoBas TypOuHa.

JIBurarens BHyTPEHHETO
CTOpaHus
25 KIIJ] TermoBoro aBuraters. bubmuoreka [JOK

TenoBkle IBUraTeIN U 3alllUTa

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

OKpYKaroILEenl cpeibl

26

3aKOH COXpaHEHMsI U
IIpEeBpallleHUs SHEPTUU B
TCIUIOBBIX IIpoLeccax

27

IToaroroBka Kk KOHTPOJIBLHON
pabote o Teme "TeruioBbie
siBIIeHUs. VI3MeHeHne
arperaTHbpIX COCTOSIHUI
BelecTna"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a83f2

28

KonTposnbHas paboTa no teme
"TemnnoBeie sBIeHNS. V3MeHeHHE
arperaTHbIX COCTOSIHHUI
BemecTBa"

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

29

Onektpuzarus Ten. [[Ba pona
IEKTPUICCKHX 3aPsI0B

30

Ypok-uccienoBanue
"OnexkTpuszanus Tea UHAYKIHEH
U IIPU CONIPUKOCHOBEHUH"

31

B3anmopeiictBue 3apsoKeHHBIX
tei. 3akoH Kynona

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

32

DIJIEKTPUYECKOE TOJIE.
HanpsixkeHHoCTh
aneKTpudeckoro nois. [Ipunmun
CYIEPIIO3UINH FIEKTPUUECKUX
noJieu

bu6moreka [IOK
https://m.edsoo.ru/ff0a8ala

33

Hocwutenu snexrpuueckux
3aps0B. DJIEMEHTAPHBIN 3apsil.
Crpoenue atoma

34

HpOBOI[HI/IKI/I W JUDJICKTPHUKMU.
3aKkoH COXpPaHCHUA
QJICKTPHUYCCKOI'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/ILIGCKI/Iﬁ TOK, YCJIIOBUA
€ro CyIeCTBOBAaHUs. Hcrounuku
QJICKTPUYECKOT'O0 TOKaA

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

37

JlericTBUA SIIEKTPUYECKOTO TOKA

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

38

VYpok-uccnenosanue "JleiictBue
ANEKTPUYECKOTO TMOJIsI HA
MPOBOJIHUKYU U AUDJIEKTPUKH"



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

39

DNEeKTPUYECKUM TOK B METaJLIaX,
KUJKOCTSX U razax

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

40

DneKTpuyecKas Lemnb U e
COCTAaBHBIC HaCTHU

41

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

0.5

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

42

DNEKTPUUYECKOE HAMPSKEHHE.
Bonbr™metp. JIabopaTopHas
pabota "U3mepenue u
peryaupoBaHue HanmpsHKeHUs "

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHne MPOBOJHHKA.
VY nenbHOoe CONPOTHUBIICHHUE
BEIIIECTBA

bu6mmoreka [{OK
https://m.edsoo.ru/ff0aa738

44

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

bu6mmoreka [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

JlaGopaTopHnast pabota
"UccneqoBanue 3aBUCUMOCTU
CHWJIBI TOKA, UYIIETO Yepe3
PE3HUCTOP, OT CONPOTHUBIICHUS
pe3ucTopa U HANpsDKCHUS Ha
pesucrope"

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

47

ITocnenoBaTensHOE U
mapajicJibHOC COCIUHCHU S
IIPOBOAHHUKOB

48

JlaGopaTopHas pabota
"IIpoBepka npaBuia CIOKEHUS
HaIPSHKEHUN TIPU
IIOCJIEJOBATEIILHOM COEIMHEHUHN
JBYX PE3UCTOPOB"

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

49

JIaGoparopHas paboTa
"IIpoBepka npaBuia i CUIIbI
TOKA MpH NMapauIeIbHOM
COEJIMHEHUH PE3UCTOPOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3agau Ha npUMEHEHUE

bubnuoreka [IOK

50 3akoHa OMa JyIst pa3IndHOTO
AP https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
PabGoTta u MOIIHOCTH
bubmuoreka [IOK
o1 AIIEKTPUYECKOT0 TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaboparopHas paboTa
52 "Onpeznenenne pabOTH U bubnuorexa [JOK
MOIIHOCTH 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
DNEeKTPUYECKUE LIETIH U
53 MOTPEOUTENH DIEKTPUUECKOMN bubnuorexa [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHHE
54 ITocTosIHHBIE MArHUTHI, KX
B3anMMOJICHCTBIE
Ypok-uccnenoanue "N3yueHne bu6mmoreka [IOK
55 . "
MMOJICH MOCTOSHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOe 1moyie. Marautaoe
bu6moreka [IOK
56 oJie 3eMJIH U €r0 3HA4YEHUE I
https://m.edsoo.ru/ff0acOba
JKM3HU Ha 3emiie
[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme "IIEKTPUIECKUE
57 3apsaabl. 3apsyKEeHHBIE TEIa U UX bubmmorexa LOK
DAL Up N https://m.edsoo.ru/ff0abd2c
B3auMoaercTBHS. [1oCTOSHHBIN
AIEKTPUYECKUN TOK"
KontponbHas padoTa o teme
"DneKTpuyuecKue 3apsbl.
3apspKeHHBIC Tea U UX
. . bubmuoreka [JOK
58 B3auMoaeiicteus. [locTosHHBIN
. https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUH TOK" /
Bcepoccuiickas mpoBepoyHas
pabota
PezepHblit ypok. Pabora ¢
TekcTaMHu 110 TeMe "I1ocToSHHBIN
59 SJCKTPUUECKUN TOK" / bubmotexa [JOK
P N https://m.edsoo.ru/ffO0acdc6
Bcepoccuiickast mpoBepodHas
pabota
OmneIT Opcrena. MarautHoe noJie
bu6mmoreka [JOK
60 IEKTPUYECKOTO TOKA

MarsauTHoe moJje KaTYyIIKHA C

https://m.edsoo.ru/ff0acld2



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2

TOKOM

61

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

0.5

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

62

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

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

63

OnbiTel @apajnes. 3aKoH
SHGKTpOMaFHHTHOfI HHAYKOWH.
[IpaBumo Jlenna

64

OnekrporeHeparop. CrocoOs
MTOJTYYEHUS MIEKTPUIECKON
SHEpPruu. DIEKTPOCTAHLIUN Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEpPruu

65

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1mo Teme "IIEKTPUIECKUe
1 MarHUTHEIE ABJICHUA"

66

KounTponbnas pabora no teme
"DNeKTpuUECcKruEe U MarHUTHbIE
sBIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ach14

67

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHriit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarduTHbie
SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

145



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

N Kosau4vecTBO 4yacoB DJIeKTPOHHBbIE
n/| Tema ypoka KonTtpo |IIpakTnue Hata unpposbIe
0 Beero |anmnie |cxme HU3yYeHH s o0pa3oBaTe/ibHbIE
padoTsl |padoThI pecypchl
1 MexaHn4uecKoe ABHKEHUE. 1
MarepuaiibHasi TOUKa
CucreMa orcuera. bubmmoreka [{OK
2 OTHOCHUTEIIFHOCTh MEXaHUUECKOTO 1 https://m.edsoo.ru/ffOa
JIBVKCHUSI d474
PaBHOMEpHOE IPSAMOJIMHEWHOE bubmorexa HOK
3 BIIKCHITC 1 https://m.edsoo.ru/ffOa
g d19a
HepasHoMepHOE npsiMOIMHENHOE
4 nekenue. CpeaHsis u 1
MTHOBEHHAsI CKOPOCTh
[IpssmonmHeHOE bubnuoreka [IOK
5 PaBHOYCKOPEHHOE JIBIDKCHHUE. 1 https://m.edsoo.ru/ff0a
Yckopenue d8d4
CKOpOoCTh MPAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBFKCHHSI. 1
I'paduk ckopoctu
JlaGopaTopHnas pabota Bt oK
"OmnpenesieHe yCKOPEHHUs Tena uosmorexa I
7 1 1 https://m.edsoo.ru/ffOa
MPY PaBHOYCKOPEHHOM JIBUKEHUHU db18
10 HAKJIOHHOM IIOCKOCTH"
8 CBoOoaunoe nagenue teir. OnbITH 1
TIamunes
PaBHOMEpHOE IBHXKEHHE 110 Eubs OK
okpyxHocTu. [lepuon u yacrora ubmoreka 11
9 . 1 https://m.edsoo.ru/ff0a
oOpatenus. JIuneiinas u yrmonas o176
CKOpPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
. bu6nmoreka [JOK
ITepssoiii 3akoH HetoToHA. BekTo
11 cmfm P 1 https://m.edsoo.ru/ff0a
€612
Bropoi1 3akoH HeroTona. brbmmorexa [JOK
12 . 1 https://m.edsoo.ru/ff0a
PaBHozelicTByIOImIAs cuia
e72a
13 Tpernii 3akoH HproToHa. 1 bubnuorexa [IOK



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

Cynepno3unus cui

https://m.edsoo.ru/ff0a
€982

Pemenue 3agau Ha npuMeHEHUE

bubmuoreka [JOK

14 https://m.edsoo.ru/ff0a
3akoHOB HproTOHA
eb6e
bubmmoreka [{OK
15 Cuna ynpyrocrtu. 3akoH ['yka https://m.edsoo.ru/ff0a
eca2
16 Pemenue 3agau mo reme «Cuta
YOPYTOCTH
JlabopaTtopHnast pabota bubnuoreka [JOK
17 «OmnpeneneHue KECTKOCTH https://m.edsoo.ru/ff0a
NP YXKHHBD ee28
bubmmoreka [{OK
18 Cuna TpeHus https://m.edsoo.ru/ffOa
738
Pemenue 3agad o teme «Cuia bubmorexa LOK
19 https://m.edsoo.ru/ffOa
TPCHUS» £a26
JlaGopaTtopHnast pabota bubnuoreka [IOK
20 "Onpenenenne ko3pGUIIMEHTA https://m.edsoo.ru/ff0a
TPEHHS CKOJIbKEHHs" f8be
Pemenue 3agau o reme "3aK0oHBI bubmuorexa [JOK
21 Herotona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/ff0a
Tpenus" fh8e
Cuita TSOKeCTH U 3aKOH bubnuoteka [JOK
22 BCEMHUPHOTO TATOTCHHUSI. https://m.edsoo.ru/ff0a
Yckopenue cBOOOIHOTO TaeHUS fo44
VYpok-koudepennus "JIBmxeHue
93 T€J BOKPYT TPaBUTALMOHHOTO
uentpa (ConHeyHas cuctema).
lanaktuxn"
Pemenue 3agau no reme "Cuna bubnuoreka [JOK
24 TSDKECTH M 3aKOH BCEMHUPHOTO https://m.edsoo.ru/ff0a
TATOTEHUA" 518
[TepBas kocMHuUecKasi CKOPOCTb. bubmorexa HOK
25 https://m.edsoo.ru/ffOa
HesecomocTh 1 eperpysku
f33c
PaBHOBecHe MaTepuanbHOW TOUYKH.
AOcomoTHO TBEPIOE TEINO. bubmorexa HOK
26 https://m.edsoo.ru/ffOa

PaBHOBecue TBEpIOTO TEINA €
3aKpEIUIEHHON OChIO BPALLICHUS.

fe36



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

MowmeHT cuibl. LleHTp TsKECTH

PaBHOBecue MmaTepuasbHON TOUKHU.
AOGcomoTHO TBEPIOE TEIO.

27 PaBHOBecue TBEpAOTO TENA C
3aKPEIUIEHHOM OCBIO BPAILICHHUSL.
MowmeHT cubl. LleHTp TsKECTH
Pemrenue 3amay o teme "MoMeHT Bubmmoreka HOK
28 L u———" https://m.edsoo.ru/ff0
b02b4
[ToaroToBka Kk KOHTPOJIBLHOM bubGmmoreka IIOK
29 | pabote mo Teme "MexaHHYeCcKOe https://m.edsoo.ru/ff0
nBkenue. Bzanmoneiictue ten" b0408
KonTponbHas paboTa no teme bubnuorexa [JOK
30 "MexaHn4YecKoe IBUKEHUE. https://m.edsoo.ru/ff0
Bsaumonetictue Tea" b06ec
Nmnynsce Tena. UMImynbC CHIIBL.
3aKOH COXpaHEHUS UMITYJIbCa. bubmiorexa HOK
31 Vipyroe u Heynpyroe https://m.edsoo.ru/ff0
B3anMMOJICHCTBHE po7te
Pemrenue 3agay mo reMme ""3akoH Bubmaorera LIOK
32 " https://m.edsoo.ru/ff0
COXpaHEHHUS UMITyJIbCca b096C
33 VYpoxk-koupepennus "PeakTuBHOE
JIB)KEHUE B IPUPOJIE U TEXHUKE"
Mexanuyeckasi pabota u bubmorexa LOK
34 MOIIHOCTS https://m.edsoo.ru/ff0
b0ad4
PaGora cuibl TsKECTH, CUITBI bubmorera [JOK
35 https://m.edsoo.ru/ff0
YIIPYTOCTH U CUJIbI TPEHUS bodbs
JlaGopaTopHas pabota
«OrnpeneneHue padoThI CUIIBI
36 TPEHUS NP PABHOMEPHOM
JIBUKCHHUH TeJa I10
TOPU30HTAILHOM MOBEPXHOCTH»
37 CBs13b HEpruu 1 paboTHI.
[ToTennmanpHas SHEPTUS
Kunernueckas sneprus. Teopema bubmorexa LOK
38 . https://m.edsoo.ru/ff0
0 KHHETUYECKOM dHEepruu b0c32
39 3aK0H COXpaHEHUS SHEPTHUHU B

MCXAaHUKEC



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

Jlaboparopnas pabota «M3ydenue

bubmuoreka [JOK

40 3aKOHA COXPAHEHUSI YHEPTUM» hitps.//m. ds00. /110
P P b12fe
bubmuoreka I{JOK
KonebarenbHOE ABMKCHUE U €TO
41 ADAKTEPHCTHKIL https://m.edsoo.ru/ff0
paktep b1858
3aryxaroiue KojaeOaHusl. bubnuorexa [JOK
42 BoinyxeHHble Kose0aHusl. https://m.edsoo.ru/ff0
Pe3onanc b20f0
43 MareMaTnuecKkuii U Ipy>KUHHBII
MasITHUKH
Ypok-uccienoBanue
bubmmoreka [IOK
«3aBUCHUMOCTH TIEpHOJIA
44 . https://m.edsoo.ru/ff0
KOJIeOaHUM OT KECTKOCTH
b197a
MPYKUHBI K MacChl TPy3a»
45 [IpeBpamienue sHEpruu npu
MEXaHUYECKUX KOJICOaHMIX
JlabopaTtopHnast pabota
bu6moreka [IOK
«OmnpeneneHue 4acToThl U
46 . https://m.edsoo.ru/ff0
nepuoja KojieGaHUuH MPYKUHHOTO blaec
MasITHUKa»
JlabopaTtopHas pabota «IIpoBepka
PaTopHaL b poBep bu6mmoreka [{OK
HE3aBHCHUMOCTH TIepHO/Ia
47 . https://m.edsoo.ru/ff0
KoJieOaHuH Tpy3a, OABEIICHHOTO b197a
K HUTH, OT MaccChl Ipy3a»
Mexanuveckue BoaHbl. CBOMCTBA bubnuoreka [JOK
48 MeXaHU4YeCKUX BOJH. [IpoaonbHbIe https://m.edsoo.ru/ff0
Y MOTIEPEYHbIE BOJHBI b21fe
VYpoxk-koHpepeHuus
49 "MexaHu4eCKHUEe BOJHBI B TBEPIOM
tene. CelicMUYECKUe BOTHBI"
50 3Byk. Pacnipoctpanenue u
OTpa)keHHE 3ByKa
Ypok-uccieroBaHue
51 "Habnroienne 3aBUCHMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa U BHICOTA TOHA
AXyCcTHUECKUI pe30HaHC
Ypok-koHpepenius "YapTpazByk bubmuoreka [JOK
53 1 MH(Pa3BYK B IPUPOJIE U https://m.edsoo.ru/ff0

TexHuke"

b23ca



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca

IToaroroBka Kk KOHTPOJIBLHON
pabote 1o Teme "3aKOHBI

bubmuoreka [JOK

54 https://m.edsoo.ru/ff0
coxpaHeHus. MexaHudeckue b250
KoJIcOaHUs U BOJTHBI"
KonTtponsHas pabota o Teme
"3aKOHBI COXpaHEHUSI.
95
MexaHndeckre KojaeOaHus u
BOJIHBI"
bubmmoreka [IOK
DNeKTPOMarHuTHOE TOJIE.
56 https://m.edsoo.ru/ff0
DNEKTPOMArHUTHEIE BOJTHBI
b2abe
57 CBoiicTBa AJIEKTPOMArHUTHBIX
BOJIH
VYpok-konpepenuus "llkana
AJIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
58 Hcnonb3oBanme https://m.edsoo.ru/ff0
3IEKTPOMArHUTHBIX BOJIH JIJIS b2fe6
COTOBOM CBSI3H"
Ypok-uccnenoBanue "N3yueHne
. bu6mmoreka [IOK
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH
59 https://m.edsoo.ru/ff0
C IOMOIIBK MOOWJIBHOT'O
b2c6e
tenedona"
Pemenue 3agau Ha onpenencHue
60 YacTOTHI U JUTHHBI
ANIEKTPOMArHUTHON BOJTHBI
DneKTpoOMarHuTHas pupoIa bubmuoreka [JOK
61 ceera. CkopocTh cBeTa. BosHOBBIE https://m.edsoo.ru/ff0
CBOICTBa cBETa b31d0
Hctounuku cBera.
. bubmuoreka [JOK
[IpssmonunHeriHOE
62 CIDOCTAHCHIE CBETA https://m.edsoo.ru/ff0
pacnpovip ' b3658
3armenust Connua u JIyHsl
3aKOH OTpakKEHUs CBETa. 3epKaia. bubnnorexa [JOK
63 Pemienue 3aga4 Ha npuMeHEHUE https://m.edsoo.ru/ff0
3aKOHA OTpaKEHUS CBETA b38c4
bubnmoreka [JOK
[Ipenomnenue cBeta. 3aKoH
64 https://m.edsoo.ru/ff0
MPEeIOMIICHHUS CBETa
b3aea
[TonHOE BHYTpEHHEE OTpaKEHHE
bu6nmoreka [JOK
cBeta. Vcmnonp3oBaHue MOJHOTO
65 https://m.edsoo.ru/ff0

BHYTPCHHCTO OTPAXKCHUA B
OIITHYCCKHUX CBETOBOdaxX

b3c5¢c



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH yIiia

66 | mperomIIEHU CBETOBOTO JIyda OT
yriia maJieHusl Ha TPaHHIIe
"Bo3ayx-cTexino""
VYpox-koHpepeHuus
"Ucnonp30BaHue NOJIHOTO
67 BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3b"
bubmmoreka [{OK
68 JInn3el. OnTHYecKas cuiia JIMH3BI https://m.edsoo.ru/ff0
b3f2c
. bubnuoreka [JOK
[TocTpoenue n3obpaxeHuil B
69 I https://m.edsoo.ru/ff0
b444a
JlabopaTtopHnast pabota
" bubmuorexa [JOK
Ompenenenne PoKycCHOTO
70 . https://m.edsoo.ru/ff0
PacCTOSIHUS ¥ ONITUYECKOM CHITBI b4206
cobuparomei TUH3bI"
Ypok-koupepenius "OnTuyueckue bubmmorexa [OK
71 HHA0BELE TOHGODLL" https://m.edsoo.ru/ffOc
pHoop Oa7e
bu6mmoreka [IOK
['ma3 xak ontryeckas cucrema.
72 Iperie https://m.edsoo.ru/ff0
P b4684
73 Ypok-koudepennus "JledexTb
3penus. Kak coxpanutsb 3peHue"
Pasnoxxenue G6enoro cBeta B
bubnuoreka [JOK
cnektp. OnbiTel HptoTOHA.
74 https://m.edsoo.ru/ffOc
CrnosxeHue CeKTpaIbHBIX [IBETOB. Ofdc
Jucnepcus cBeta
JIaboparopHas padota "OnbIThI 1O
pa3IoKEHUI0 OEOro CBEeTa B Bbu6nuoreka [LIOK
75 CIIEKTP U BOCIPHUATHUIO LIBETA https://m.edsoo.ru/ffOc
MpeIMETOB MPU UX HAOIIOICHUU Oe2a
yepe3 1IBETOBbIEe (UIILTPhI"
VYpok-npaktukyM "BosHOBbIE
76 CBOJCTBa CBETa: JUCIEpPCHS,
uHTepdepeHtys u audpaxaus”
77 Omnsite Pesepdopaa u bubnmoreka [JOK

IJ1aHETapHasa MOJCIIb aTOMa

https://m.edsoo.ru/ffOc
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12a8

ITocrynater bopa. Moznens aroma

8 bopa
HcnyckaHue U MOTJoOLEHUE CBETA bubmuorexa [IOK
79 aromoM. KBanTtebl. JIuneituateie https://m.edsoo.ru/ffOc
CIIEKTPEI 144c
80 YpoK-TIpakTUKyM "Ha?JIIOZIGHI/Ie Et?riﬂ;l ;Tt:clii(])_.[ g}:fOc
CIICKTPOB HUCITYCKAHHS 1550
bubmmoreka [{OK
81 PannoakTHBHOCTE U €€ BHIBI https://m.edsoo.ru/ffOc
1672
Crtpoenue aTOMHOTO sijpa. bubmiorexa HOK
82 Hyxitonnas moienb https://m.edsoo.ru/ffOc
18ac
PanmoakTrBHBIC TIPEBpAIICHHSL. bubmmorexa [OK
83 https://m.edsoo.ru/ffOc
H3oTomnsl
lal4
Pemrenue 3agayg mo reMe: Bubmaotexa LIOK
84 https://m.edsoo.ru/ffOc
"PagnoakTrBHBIE NTpeBpalieHUs"
1bda
85 [Tepuon momypacnazna
Ypoxk-koH(bepeHus bubmuoreka [JOK
86 "PanmnoakTrBHBIE H3TyUCHUS B https://m.edsoo.ru/ffOc
NpUpoe, METULIMHE, TEXHUKE" 2126
SnepHbie peakuuu. 3aKOHbI bubnuoreka IIOK
87 COXpaHEHUs 3apsI0BOTO U https://m.edsoo.ru/ffOc
MacCOBOTO YHCEII 1c58
DHeprus CBSI31 aTOMHBIX SIJIEp. Eubmorexa HOK
88 https://m.edsoo.ru/ffOc
CBs13b MacChl U SHEPTUH
1d7a
89 Pemenue 3agau no reme "SnepHbie
peakuun"
Peakiuu cuHTe3a M IeTCHUS SEP. bubmuoreka [JOK
90 Ucrounuku sHeprun ConHia u https://m.edsoo.ru/ffOc
3BE3]1 1e88
Ypok-konpepenmus "Aneprnas
91 sHepreTuka. Jlencreus
PaMOaKTUBHBIX U3TYyYEHHUH Ha
JKUBBIE OPraHU3MBbI"
92 [ToaroroBka Kk KOHTPOJIBHOM bu6nmoreka [JOK

paboTe 1o Teme

https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
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"DJIeKTpOMAarHUTHOE TIOJIE.
DNEeKTPOMArHUTHBIE BOJIHBI.
KBanrtossie sBinenus"

223e

KonTtponsHas pabota o Teme
"DJIeKTPOMAarHUTHOE TIOJIE.

93 1
DNEeKTPOMAarHUTHBIE BOJHBIL.
KBanToBsbIe siBICHUS"
[ToBTOpEHue, 06001IEHNE. bubnuorexa [JOK
94 JIaboparopHbIe padOTHI IO KYypCy 1 1 https://m.edsoo.ru/ffOc
"B3aumoneiicteue ten" 245a
[ToBTOpEHue, 06001IEeHNE.
Pemrenne pacyeTHsIX U bubmorera [JOK
95 1 https://m.edsoo.ru/ffOc
KaueCTBEHHBIX 3a/1a4 110 TeMe 2579
"TernmoBbIe Mpo1ecchl" T
[ToBTOpEeHME, 060OIIECHNE.
Pemrenne pacueTHeIX u bubmorexa OK
96 1 https://m.edsoo.ru/ffOc
KaueCTBEHHBIX 3a/1a4 110 TeMe 9422
"KII/I TerutoBbIX ABUATaTEmen" o
[ToBTOpEeHME, 060OIIECHNE.
Pemenue pacueTHbIx 1 bubmorexa IOK
97 1 https://m.edsoo.ru/ffOc
KauyeCTBEHHBIX 33/1a4 10 TeMe 2530
"KII/ snexrpoycTtaHOBOK" T
[ToBTOpEeHME, 060OIIECHNE. bubnuoreka [IOK
98 JlaGopaTopHbIe pabOTHI IO KYpCy 1 1 https://m.edsoo.ru/ffOc
"CBeToBBIE ABIICHUA" 2c52
[ToBTOpenue, o6o6menue. Pabora bubnuoreka [JOK
99 C TEKCTaMH 110 TeMe ""3aKOHBI 1 https://m.edsoo.ru/ffOc
COXpaHEHUs B MeXaHUKe" 2d6a
[ToBTOpeHuEe, 06006mEeHue. PaboTa bubnunorexa [JOK
100 | c rekcramu no Teme "Konebanus u 1 https://m.edsoo.ru/ffOc
BOJIHEI" 2e82
[ToBTOpeHuEe, 06006mEeHue. PaboTa bubnnorexa [JOK
101| c rekcramu o Teme "CBeTOBBIC 1 https://m.edsoo.ru/ffOc
siBJIeHUS " 3044
[ToBTOpenue, 0606menue. Pabota
102 | c Tekcramu no Teme "KBaHTOBas u 1
snepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I1O 97
I[TPOTPAMME 102
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTth ABJICHUSA II0 ONHMCAHWUIO HMX XAapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JaHHOC (1)I/I3I/II-IGCKOG SABJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpY)KaIoIlleM MHUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE,
MPH 3TOM TEPEBOAUTH MPAKTUYECKYIO 3aady B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3HUECCKUX SIBJICHUI

1.4

ONHCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (PU3MYECKHUE SIBICHUS,
UCHONB3ys (DUM3MYECKHE BEIWYHUHBI, MPU OMUCAHUHM MPABUIBHO
TpPakTOBaThb (DU3UYECKUH CMBICI HCIOJNb3YEMbIX BEIMYMH, HUX
0003HaYeHUS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0O BEIMYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTH  TIpadUKH  HM3YyYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYNH

1.5

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

BBIPAKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
Yuclie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PU3MUYECKUX SABICHHUM, (PU3MUECKUX 3aKOHA MU

3aKOHOMCPHOCTH

1.7

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




(hopmyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIM3a
yCIIOBUSL 3a7auyd  3alUCBhIBATh KPAaTKOE YCJIOBHE, TOJCTABISTH
¢u3nveckrue BeTUUMUHBI B (POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHUA 3a1a4, OCHHUBATD

PEAUTUCTUIHOCTD TIOJTYYCHHOUW (PU3UYECKON BEITMUMHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOIIU
(i)mnqecxnx METOOOB, B OIHCAaHHUMU HCCIICAOBAHUSA  BbIACIATH
MpoBepsieMoe  TMpeArnojiokeHue  (Tumoresy),  pasidyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI PE3yIbTaT, HAXOIUTH OIIMOKU B

XOJE€ OIlbITa, A€JaThb BBIBOJBI 110 €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3UUECKUX SBICHUU WIH
(bu3uYecKux ~ CBOMCTB  Tel:  (OPMYJIHpPOBAaTH  IPOBEPSEMBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000py/I0BaHus, 3alMCBIBATh XOJI ONBITa U (POPMYIHUPOBATH BHIBOIbI

1.10

BBINIOJIHATE MPAMBIC HU3MCPCHHA C HCIIOJIB30BAHMEM aHAJIOTOBBIX H
nu@pOBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUs MPHOOPOB C yu&€TOM

3a/TaHHOM a0COJTFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEJOBAaHUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C HCIOJIB30BAHUEM TIPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUTAHMPOBAHMHM YYE€OHOTO HCCIICIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHUSI, CIACAYS MPEIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUYECKHUX
BEJIMYUH B BUJIC MPEAJIOKEHHBIX TAOIHI] U TPadUKOB, JeJIaTh BBIBOJIbI

I10 pe3yJibTaTaM HUCCJICIOBaHUA

1.12

IMPOBOANTL KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHMH, CJICAYA
npez[nox(eHHoﬁ HUHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMCpCHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL IpaBHJia TCXHUKHU 0e30ITacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaTh MPUHIUIIBI JeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCpU30BaTb HPUHIHIIBI JIeiCcTBUSA HU3YUYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCAaHMHA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBJICHUH n

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




1.15

NPUBOAUTH TPUMEpHl (HAXOAUTH HMHPOPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCHOJIB30BAHUS (PU3MUECKUX 3HAHUH B MOBCEHEBHOM
KU3HH Juis  oOecrieueHuss O€30MacHOCTH Tpu  oOpaiieHuu ¢
npuOopaMy U TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAHEHMSI 3/I0POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/ICHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM M MYTEM CpPaBHEHUs PA3JIMYHBIX HCTOYHHUKOB
BBIJICNATh MHGPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM WU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHCHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJepKaHUS,
CIpaBOYHBIE MaTepuaybl, pecypcbl cetn VHTepHeT, BIaaeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus NHGOPMAIIN

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cOo3/1aBaTh COOCTBEHHBIE KPATKUE MMChMEHHBIC U YCTHBIE COOOIICHHS
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHpOpMAIMU (U3HIECKOTO
COJICpKaHUs, B TOM YHCIIe MYOJIUYHO JeNiaTh KpaTKHe COOOIICHUS O
pe3yabTatax TMPOCKTOB WIH YYEOHBIX HCCICOBAHUN, TPU ITOM
IPaMOTHO HCHOJBb30BaTh W3YYCHHBIM IMOHITUWHBIN armmapar Kypca

(bu3HKH, CONTPOBOK/IATh BRICTYIJICHUE MPE3eHTalluei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeacisiThb
00s3aHHOCTH B rpymnie€ B COOTBETCTBUU C IMMOCTABJICHHBIMHA 3aJadyaMu,
CJIICAUTH 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, AaZICKBATHO OICHHMBATDH
CcOOCTBEHHBIH BKJIIad B  JCATCIBHOCTHL TI'pPYIIIbI, BbICTPAHNBATDH
KOMMYHUKATUBHOC B38.PIMOI[€I>1CTBPI€, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHu s

1.1

HCIIOJIb30BAaTh INNOHATHA

1.2

pas3iiniaTth ABJICHUSA IO OMNMCAHWUIO HX XAPAKTCPHBIX CBOMCTB U Ha




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

1.3

pacro3HaBaTh NPOSIBICHUE U3YyYCHHBIX (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

ONMCBHIBATh HW3YyYEHHBIE CBOWCTBA Tel W (PU3MYECKHE SBJICHUS,
UCTIONB3YS  (U3UYECKUE BEJIWYHMHBI, TPH ONHCAHUM TPABHIEHO
TpPakTOBaTb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUS U €UHUIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYMHY C JIPYTHUMH
BEIMYMHAMM,  CTPOUTh TIpapUKd  U3YYEHHBIX  3aBHCHUMOCTEH

(bMBUYECKUX BEIMYNH

1.5

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBJICHHUS M TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbI, IMPU H3TOM JIaBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpa)KEHUE

1.6

O0OBICHATH (PU3NUYECKUE TMPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKHMX INaroB ¢ momMombio 1 — 2 HM3y4eHHBIX CBOMCTBA

(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 BCJIIMYHHBI: HA OCHOBC aHaJIM3a
YCJIOBUS 3alavU 3allMChIBATH KPATKOC YCJIIOBUEC, BBIABJIATE HEAOCTATOK
JaHHBIX [JIA PCHICHUA 3aldayu, BLI6I/IpaTb 3aKOHbI H (1)0pMy'J'IBI,
HCO6XOI[I/IMI>IG IS eé peliCHus, IIPOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C H3BCCTHBIMU

JaHHbIMH

1.8

pacCiio3HaBaThb l'IpO6JIeMI>I, KOTOPBIC MOXHO PpCHIUTH IMpU IMOMOIIN
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YyS OIMMCAHUC UCCIICAOBAHUS, BBIIACIATD
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IPABUIIBHOCTb TOPAAKA

IpOBCACHUA UCCIICAOBAHMS, 1€JIaTh BBIBO/bI

1.9

MPOBOJIUTH OMBITHI TO HAOMIOACHUIO (PU3MUYECKUX SIBICHUNA WIH
¢u3nyeckux  CBOHCTB  Teln:  (QOpPMyIUpOBaTH  IpPOBEpsieMble

IpCaAIOJIOKCHUA, 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/IaHHOM a0COJIFOTHON MOTPEUTHOCTH

1.11

OPOBOJUTH  HCCJICIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAHUEM IIPSIMBIX HW3MEPEHUN:
IUIAHUPOBATh HCCIIEOBaHUE, COOMpATh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHus, Cleays IpeajJoKeHHOMY  IUIaHy, (UKCUpOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCHMOCTH B BUJE TaOIUIl U TpaduUKOB,

ACJIaTh BBIBOABLI ITO PE3yjIbTaTaM HUCCICAOBaHMA

1.12

MPOBOJUTh  KOCBEHHbIE  U3MEpPEHUs  (U3NYECKHX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TPEeNJOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30omacHOCTH mpu  paboTe cC

1abopaTOPHBIM 000PYI0OBAHUEM

1.14

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

(bnanecm/le 3aKOHOMCPHOCTH

1.15

pacimo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI II0 CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTaBJIATH CXEMBI
OJICKTPHUYCCKUX ueneﬁ C IOCICOOBATCIbHBIM W IapalICIIbHBIM
COCIMHCHHUECM 3JICMCHTOB, pasjm4dad YCJIOBHBIC 0003HaYeHU

QJICMCHTOB 3JICKTPHYCCKUX Heneum

1.16

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

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

1.17

OCYIICCTBJIATDH MMOUCK I/IH(I)OpMaI_II/II/I q)mnqecxoro COJCpKaHuA B CCTHU
I/IHTepHCT, Ha OCHOBE€ HUMEIOIIMNXCS 3HAaHUHA H HYTéM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX HMCTOYHHKOB BbIICIIATH I/IH(I)OpMaI_[I/IIO, KOTOpasa

ABJIACTCA HpOTHBOpeqHBOﬁ WJIA MOXET OBbITh HeHOCTOBCpHOﬁ

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJlaHu HAay4YHO-




MOMYJSIPHYIO JIUTEPaTypy (PU3UUECKOro cojepKaHHs, CIPABOYHBIE
Marepuanbl, pecypcbl cetu  VHTEepHeT; BiIaaeTb NOpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus WH(OpMAIMKA U3 OJTHOMN

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIECHMS,
0000mmas MHPOPMAIMIO W3 HECKOJIbKUX HCTOYHHKOB (PHU3NICCKOTO
COJIEp’KaHUs, B TOM YHUCJIE IyOJIWYHO MPEACTaBIATh PE3YIbTaThl
MPOEKTHONM WJIM MCCIEA0BAaTENbCKOW JESTENbHOCTH, IMpPU 3TOM
rPAaMOTHO HCIIOJB30BAaTh WM3YYEHHBIM MOHATUHHBIN anmapar Kypca

(hU3KKHN, COIPOBOXK/IaTh BBICTYIJIEHUE MpE3eHTaluei

1.20

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U WCCIEAOBAHUHN (HU3HUECKUX
MIPOLIECCOB PACIPENEsATh 00S3aHHOCTH B TPYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEIUTh 3a BBINOJIHEHHWEM IUIaHa
JEWCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYNIBI, BBICTPAUBAThH
KOMMYHHUKaTUBHOE  B3aWMOJCHCTBUE,  MpOSBIASL  TOTOBHOCTH

paspeniath KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCITOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iinyaTtb ABJCHHA 110 OIMHMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/I3I/I‘ICCKOC SABJICHHUC

1.3

paciio3dHaBaTb IPOABJIICHUC HN3YUCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUN B
OKpyxKaromeM MHUpEC, B TOM YUCIIC (I)I/I3I/I‘IGCKI/IG SABJICHUS B TIPpHUPOIC,
IIpu 3TOM MEPCBOAUTH NMPAKTUYCCKYIO 3a/la4y B y‘Ie6HYIO, BBIICIIATD

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKHK) 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 TIPaBUIIBHO
TPAKTOBATH (pH3quCKHﬁ CMBICJI HCIOJIb3yEMbIX BCJIIMYHH,
0003HAUCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHH, HAXOAUTH (bOpMyHBI,

CBSI3bIBAIOIIME JAaHHYIO  (PU3MYECKyl0 BEIMYMHY C JPYTUMHU




BEeJIMYMHAMH, CTPOUTH TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(hu3HUECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBIICHUS W TIPOIIECCHI,
WCIIOJIb3yd W3YYEHHBIE 3aKOHBI, IPU OBTOM JIaBaTh CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBATH €r0  MaTeMaTHYCCKOE

BBIPA)KCHUE

1.6

OOBSICHATH (PM3MYECKHE MPOIECCHl U CBOICTBA TEN, B TOM YHCJIE U B
KOHTEKCT€ CHUTyallMii TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPHYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX MIaroB C IMOMOIIBI 2 — 3 W3y4YEHHBIX CBOICTBA

(u3nuecKux sBICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacdy€THbIe 3amadu (Omuparonmecss Ha cucTteMy w3 2 — 3
ypaBHEHUI), UCHONb3ysd 3aKoHbl U  (OPMYJIbI, CBS3bIBAIOIINE
¢u3nveckne BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBHS —3a/1a4d
3aIlMMCBbIBATh KPATKOC YCIIOBHUEC, BBIABIIATH HCAOCTAIOIIUC HUIIH
M30BITOYHBIC JIAHHBIE, BEIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAMUMBIC
JUIA pellieHusi, MPOBOJUTH PAcu€Thl M OIEHHBATh PEATUCTHUYHOCTD

MOJIy4E€HHOTO 3HAYeHUSI (PU3NUECKON BETHUUHHBI

1.8

pacrio3HaBaTth NpPOOJIEMBbI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIU
(bu3NUeCKUX METOJIOB, HCIIOJB3Ysl ONMCAHWE HUCCIIECAOBAHMS, BBLACISTH
poBepsieMOe  IMPEIOI0KEHHE, OLIEHUBATh MPABUILHOCTh MOPSIKA
NPOBEJICHUS HCCIIEAOBaHMS, JeJaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN U OTIHITOB

1.9

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

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIbI

1.10

OPOBOJUTH TpPH HEOOXOAMMOCTH CEpPUI0 MpPAMBIX H3MEpEHUil,
onpenenss cpeiHee 3HAueHUE H3MepseMOd BelnduHbl ((PoKycHoe
paccTosiHMe coOuparomei JMH3bl), 000CHOBBIBaTH BHIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO pudopa)

1.11

MPOBOJIUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIHYUH C
HCIIOJIb30BAHNUEM MPSMBIX 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 IMO PE3YJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJUTH  KOCBEHHBIE  W3MEpPeHHS  (U3MYECKUX  BEIMYUH:
IJIaHUPOBATh U3MEPEHUs], COOMpPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBINOJHATE W3MEPEHHUs, Cleays IpPEeUIOKEHHON WHCTPYKLHUH,
BBIYMCIIITh 3HAYEHUE BEJIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHocTH mpu  pabore cC

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

paznuyaTh OCHOBHBIE MPHU3HAKU HM3YyUYEHHBIX (PU3MUECKHX MOJIEICH:
MarepuaigbHas TOYKa, abCOIIOTHO TBEPIOE TEJIO, TOUCHHBI HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, TUIAHETapHAas MOJIEbh aToOMa, HYKJIOHHAas

MOJEJIb aTOMHOI'O A1pa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCIOJb3YS
3HaHMSI O CBOMcCTBax (PUM3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(bu3uvIecKrue 3aKOHOMEPHOCTH

1.16

WCIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTpOICTB, M3MEPUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKHUX IPOLIECCOB MPH PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ui MOCTPOCHUS U300paKeHUN B TIIOCKOM

3epKajie U coobuparorieit 1mH3e

1.17

OPUBOJIUTH TMpUMEpbl (HaXoAUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (U3NYECKUX 3HAHHUI B MOBCEAHEBHOU
KU3HU Juig  oOecriedeHuss Oe30macHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

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

1.18

OCYILIECTBIIATh MOUCK UHPOPMALUU (PU3NYECKOTO COJIEPKAHUS B CETH
WnTepHer, camMocToATeNbHO (OpMyaHpyst TOMCKOBBIM  3ampoc,
HaxXOAWTb IIyTH  OMNpPENENECHHUs  JTOCTOBEPHOCTH  IOJYYEHHOU
UHPOpPMALlMM HAa OCHOBE MMEIOLIMXCS 3HAHUM M JIOTIOJHUTENBHBIX

HNCTOYHHUKOB

1.19

UCIONb30BaTh MPU BBHIMOJHEHUM YYEOHBIX 3aJaHUA  HAY4YHO-
NOMYJISIPHYIO JIUTEPaTypy (HU3NYECKOTO COJEp)KaHus, CIPaBOYHbIE
Marepuansl, pecypchl cetu VHTepHeT; BuazeTe  NpuémMamu

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




3HAKOBOM CHUCTEMBI B APYT'yIO

1.20

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIICHUs Ha
OCHOBE WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PU3NIECCKOTO
COJIepKaHus, MyOIMYHO TPEACTABIATH PE3yJAbTaThl MPOEKTHOW HITH
UCCIIEIOBATENIbCKOW ~ AEATENBHOCTH, HPH  3TOM  T'PaMOTHO
WCIIOJIb30BAaTh U3yYEHHBIN TOHATUNHBIN anmapaTr u3y4aeMoro pasiena
(GU3MKH W COMPOBOXKAATh BBICTYIUICHHWE IIPE3CHTAlEd € Y4ETOM

0COOEHHOCTEN ayIUTOPUH CBEPCTHUKOB

1.21

MPU BBITIOJIHEHUHM YYE€OHBIX MPOEKTOB U WCCIEAOBAHUHN (HU3HMUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'pYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMU  3aJa4aMH, CJIEIUTh 32 BBIIOJHEHHEM IUIaHA
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TPYMIBI, BBICTPANBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(IUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIEIO MUPA

1.1

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

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ousnyeckue BeMMUUHBL  V3MepeHne  QU3NUECKHUX
BenmuuuH.  Dusmyeckue  npubopsl.  IlorpemHocTs

n3MepeHnil. MexyHapoHas CUCTEMA €TMHUIL

1.3

EcTecTBeHHOHAyuHBIN METOJ] TO3HAHUS: HAOIOJEHUE,
MMOCTAaHOBKAa HAyYHOT'O BOMPOCA, BBIABUKEHHUE THIOTE3,
OKCIIEPUMEHT 10 TPOBEPKE THUIOTE3, OOBICHCHHE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIETICH

1.5

[IpakTuveckue paboOThI:

#H##Par###l3mMepenne pacCTOSHHM.
#i#Par###l3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tea.

###Par#H#Onpenenenne pa3MepoB MalbIX Tell.
###Par#t#l13smepenue  Temmnepatypsl IpU  [TOMOIIU

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

#H#Par###CTrpoeHue BelecTBa: aTOMbl M MOJIEKYJIBbI, UX
pasMepsl.  ONBITBI,  JOKa3bIBAKOIIME  JUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### )/ Brokeane  dacturr  BemiectBa.  CBS3b
CKOPOCTH  JBMXKEHHS 4YacTUIl C  TeMIepaTypoMu.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMmopelicTBue 4acTHUIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHC




H#HPar### ArperaTHple COCTOSIHUSL BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEIN.

24 B3anMocBsa3p MeXIy CBONCTBAMM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSTHUSIX M HMX aTOMHO-MOJICKYJISIPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOThI:
#H##Par###0nenka nuaMeTpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHuEM (poTorpaduii).

2.6 #HHHPar#H##0nbITel 10 HAOMIOJEHWIO  TEMJIOBOTO

paciupeHus ra3os.
HHHPar#H#0ONbITEL 0 OOHAPYXKEHUIO JEHCTBUS  CHIT

MOJIEKYJIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMepHOE u
' HEpaBHOMEPHOE JBWKEHUE
###Par###CropocTh. Cpennsis CKOPOCTH npu
3.2 HEPaBHOMEPHOM JBIKEHWHU. Pacuér mytu W BpemeHU
JBUKCHUS
SBnenne uHeprmu. 3akoH MHepuuu. B3anmoneicTBue
3.3 Te1 KaK NMPUYMHA U3MEHEHUS! CKOPOCTU JBHXKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Tela
34 #H#Par### inotaocTe BemecTBa. CBs3b IUIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMA BelllecTBa
3.5 Cuna xak XxapakTepHCTHKa B3aUMOICHCTBUS Tell
36 Cuna ymnpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIBIO JUHAMOMETPA
3.7 ##HPar#Ht#Bnenne TaroteHus u cuna Tsokectu. Cuna
. TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
' Tpenue B npupoae U TEXHUKE
3.9 HH#HPar###Croxxenue Cui, HANpaBICHHBIX IO OJHOM
' npsiMOH. PaBHOAEHCTBYIOIIAS CUIT
3.10 [IpakTuyeckue paboOTHI:




Onpenenenre CKOPOCTHM PaBHOMEPHOIO  JABMXKEHHUS
(apyka B JKUIOKOCTH, MOJEIHU  JIEKTPUYECKOIO
aBToMOOWIsE u Tak gjanee). OrmpenerneHue cpenHei
CKOpOCTH CKOJIBXEHHsI Opycka WIM IIapuKa II0
HAKJIOHHOM  ImIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnpIThI, JEMOHCTPUPYIOLIKE
3aBHCHUMOCTh pacTshKeHus (aedopMaryiv) Mpy>KUHBI OT
OPWIOKEHHON  cuibl.  ONBITBI, J€MOHCTPHUPYIOIINE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tejla U

XapakTepa COIMPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckne sSBICHUSA B IpUupoac: NpUMEPbI IBHKCHHUSA C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW IPHUPOJIE,
JICVCTBUE CHJTBI TPEHUS B TIPUPO/JIC i TEXHUKE
3.12 Texuuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJL, )KUJAKOCTEM 1 TA30B
41 Hasnenune TBEpAoro tenma. CrocoObl YMEHBIICHHS H
' YBEJIUYEHUS AaBIICHUS
42 JlaBiieHune raza. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bEMa,
' TEeMIIEepaTypbl
13 [lepenaua naBneHus: TBEPABIMU TEIIaMU, KUAKOCTAMU U
' razamu. 3akoH [lackans. [TneBMaTnueckue MalnHbl
3aBUCHUMOCTh  JaBJICHHUSI JKUJIKOCTH OT TJIyOHHBI.
4.4 ['mapocraTudeckuii mapagokc. CooOmiaronuecs cocypl.
lMunpaBnnueckrue MeXaHU3Mbl
Atmocdepa 3emnu u atmochepHoe napienue. [IpuunHel
45 CYIIECTBOBaHMs BO3IYIMIHOM 000j04yku 3emiu. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO AaBIICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
A6 N3mepenue armocdepHoro nasnenus. [Ipubopsr ams
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JlelictBue XKUIKOCTM M Tra3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BeiTankuBarmas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tella B BOAE OT
00béMa TOTrpyKEHHON B JKMIKOCTh YacTH Teja.
Omnpenenenre BBITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH HA
TENO, NOrpyk€éHHoe B  KHAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOUIEH CHJIbI, JAEHCTBYIOLICH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHMOCTh  BBITAJIKUBAIOLIEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKHAKOCTHU, OT 00BEMa
NOTPYKEHHOW B JKHMJIKOCTb YaCTH Tela U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanne  apeomerpa  Wiu
KOHCTPYMPOBAaHHME  JIOAKM W  OINpeJeseHne  eé

Irpy30I10AbEMHOCTH

4.10

dusnyeckue  SABJIEHUS B IPUPOJE: BIIASIHUE
aTMOC(hEepHOTO JAAaBJICHUS Ha )KUBOW OpPraHu3M, TJIaBaHUE

pBIO
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TexHudeckre yCTPONCTBA: COOOMIAIOIIHUECS COCYIBI,
YCTPOMCTBO BOJOMPOBOJA, THUIPABIMYECKUNA TMpece,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HACOC,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckasi pabora
5.2 MexaHn4deckass MOIIHOCTD
£ 3 IIpocThie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAs
' IJIOCKOCTh. [IpaBHiIo paBHOBECHS phlyara
5.4 [IpumMeHeHue TpaBUiIa paBHOBECHSI pblyara K 0JIOKY
«3onoroe  mpaBwio»  MexXaHuku.  KoadduiueHt
55 MIOJIC3HOTO JEeHCTBUS MEXaHHM3MOB. [Tpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTennmanpHas 3HEPTUU TeNa, MOJHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
- [Tonnass mexaHudveckas SHEprusi. 3aKOH W3MEHEHUS H
' COXPaHEHUS MEXaHHUUECKON IHEPTHUU
59 [IpakTdeckue pabOTHI:




#H#Par###Onpenenenue pabOThl CUJIBI TPEHUS TIpU
PaBHOMEpPHOM JIBMOKCHMM Te€la 10 TOPU30HTAIBHOU
nosepxHoctu. HMcecnenosanue yciaoBUM  PaBHOBECHS
ppruara. M3mepenne KII/I HaKIOHHOW IUIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

dusnyeckre SBICHUSI B npupoac: pblHyaru B TCJIC

5.10
YeJI0BEKa
TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOJBUKHBIN OJIOKH, HAKJIOHHAS! TIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemMble 1€MEHTHI COIEPKAHUS
pasjiena 3JieMeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHMsSI BemecTBa. Macca u  pa3Mepsl
' Mosiekysl.  ONBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHHUS MOJIEKYJIIPHOKUHETHYECKON TEOPHH
Mopenn  TBEpIOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMI BemiecTBa. Kpucrammuyeckue u amopdHbIe
Tena
OObscHEeHHEe CBOMCTB Ia3oB, KHUAKOCTEH U TBEPIBIX TET
0 6.3 HA OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKUHETHUECKOMN
Teopuu
6.4 CMauuBaHue U KanUIsIPHbBIE SIBJICHUS
6.5 TemoBoe pacmpeHue u cxartue
6.6 Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTBIO
. TEIJIOBOTO JABM)KECHHUS YaCTHII
67 Buytpennss sueprusi. CriocoObl H3MEHEHHsI BHYTpEHHEH
. SHEpIuH: TeIionepeaya U CoBepiieHrne padoTbl
6.8 Buner temnonepenayn: TEIIOMPOBOIHOCTh, KOHBEKITHS,




U3Iy4eHUE

KonnuectBo  TEmJIOTHI. VnenrHagd  TEIIOEMKOCTDH

6.9
BELIECTBA
TeriooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOTO OajaHca
511 [1naBnenue u oTBEpAECBaHNE KPUCTANIMYECKUX BEILIECTB.
. VYnenpHasg TeI10Ta INIABICHUS
[TapooOpazoBanne U  KoHzeHcauus. Vcmapenue.
6.12 Kunenue. VYaenbHas  Temiora  mapooOpa3oBaHUS.
. 3aBUCHUMOCTb TEMIIEpATypbl KUIEHUS OT aTMOC(EpPHOTro
JTaBJICHUS
6.13 Bnaxxaocts Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TerioBbix asurarenei  KIIJ
6.15 TEIUIOBOTO ABHUrareia. TeIUIoBblE IBUraTeNIM W 3aruTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHs U MPEBPAIleHUs] SHEPTUH B TEIJIOBBIX
6.16
nporeccax
[TpakTrueckue pabOTHI:
HHAPar###0nbITel 0 OOHAPYKEHHUIO JCHCTBUS CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
HHHPar#H##0OnbITel  TIO  BBIPALIUBAHUIO  KPHUCTAJUIOB
MOBApEHHOM COJM UJIH caxapa.
#HHPar###OnbITE 10 HAOIIOAEHUIO  TEIJIOBOIO
517 pacuIupeHusl ra30B, )KUJIKOCTEH U TBEPIBIX Tell.

#HH#Par###Onpenenenue naBieHUs Bo3AyXa B OajuloHe
LITNPULA.

HHHPar#H#ONbITEl, 1EMOHCTPUPYIOIINE 3aBUCHUMOCTH
JIaBJIEHUs] BO3JyXa OT €ro oobéMa W HarpeBaHHs WM
OXJIAKICHUS.

#H#Par###1IpoBepka rUMoTe3bl JIMHEHHON 3aBUCUMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTH B TepMOMeTpH‘{CCKOﬁ




TpyOKe OT TeMIepaTyphl.

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

###HPar#t#llccnenoBanre SIBICHUS TEIUIOOOMEHA TIpU
CMEIIMBAHUM XOJOAHON U rOpsYEH BOJIBI.
#H#Par####OnpeneneHue KOJIMYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJOW TMpPH TEIUIOOOMEHE C HarpeThiM
METATUICCKAM ITHITTHIPOM.

#H##Par###OnpeneneHme yIETBbHON  TEIJIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mmporecca HCIapeHus..
#HHHPar#H#OnpeneneHe  OTHOCUTENBHOM  BIaXXHOCTHU
BO3JIyXa.

#H##Par###OnpeneneHue yneabHONW TETUIOTHI TUTABICHUS

JIBJA.

6.18

Ousnyeckue SBJICHHUS B MPUPOJAE: TMOBEPXHOCTHOE
HaTSDKEHME W KalWUISIPHbIE SBJIEHUS B MPUPOJE,
KpUCTAJUIBl B Tpupoje, uzinydenue CoiHila, 3aMep3aHue
BOZI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,

HNHECs, CHEra.

6.19

Texuuyeckne  ycTpoiicTBa:  KamWUIAPBL,  MPUMEPHI
UCIOJIb30BAaHUSl KPHUCTAIUIOB, >KUIKOCTHBIA TEPMOMETD,
JaT4UK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THTPOMETpPBI, MCHUXPOMETp, MHapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCTO CIrOpaHus.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpusanus Teil. J[Ba poja dJIEKTpUUYECKUX 3apsI0B
B3aumopeiictBue 3apspkeHHBIX Ten.  3akoH  KyioHa

7.2 (3aBUCHMOCTH CHJIBI B3aUMO/ICHCTBUS 3apsHKEHHBIX T OT
BEJIMUUHBI 3aPsJI0B M PACCTOSHUS MEX/Ty TeJIaMH)

73 Onexrpuueckoe noJie. Hanpssk€HHOCTD 3IEKTPUUECKOTO

I1OJIA. HpI/IHL[I/Il'I CYICPIIO3UTTHUN BJICKTPUUCCKUX noJjeun




(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHBIN

7.4 anekTpuueckuil 3apsan. Ctpoenue atoma. IlpoBonHuku u
JDIIEKTPUKU
7.5 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
- DOneKTpuueckuii  TOK.  YCJIOBHUS  CYyLIECTBOBaHUS
' ANEKTPUYECKOT0 TOKA. VICTOUHMKN MOCTOSSHHOTO TOKA
HerictBus BIIEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTSX M razax
- Onektpuyeckas uenb. Cuia Toka. DJNEKTPUYECKOE
' HanpsbKeHHe
29 ConpoTuBieHue MIPOBO/IHUKA. VY aensHOE
' COMPOTHBIIEHUE BEIIeCTBa
7.10 3akon OMa 1 ygacTka 1enu
[locnenoBarenbHOE W HapalieNIbHOE  COEAMHEHHE
7.11
IIPOBOJTHUKOB
PabGota M MOIIHOCTH 3JIEKTPUUECKOTO0 TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
213 OJeKTpUYecKue LeNu M MOTPEOUTENH 3JIEKTPHYECKON
' sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocrosiHHble MarHuThl. B3anmopaelcTBHE NOCTOSHHBIX
7.14
MarHuToOB
MaruutHoe mone. MarHutHoe 1mojie 3eMild M €ro
7.15
3Ha4YeHHUe /7S )KU3HU Ha 3emiie
2 16 OmneiT Opcrena. MaroHuTHOE 10JIE SJIEKTPUUECKOTO TOKA.
. [IpumeHeHne 2IEeKTPOMarHuTOB B TEXHUKE
JleificTBE MarHUTHOTO TOJS HA IPOBOJHHUK C TOKOM.
217 DNeKTpoABUTaTENb MOCTOSHHOTO ToKa. Mcrnosb3oBaHue
. JIEKTPOABUIaTENEN B TEXHUYECKHX YCTPOMCTBaX M Ha
TpPaHCIIOPTE
7.18 Oneiter  @apanes.  SBieHuMe  3IEKTPOMarHUTHOMN




uHaykiuu. IIpasuio Jlenna

DIIEKTPOTeHEPATOP. CnocoOsl MOJTy4EeHUS
7.19 ANEKTPUUYECKOMN SHEPIUU. DIIeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH

[IpakTnueckue pabOThI:

OnbITH TI0 HAOTIOACHHUIO ICKTPHU3AIUHN TEJ WHIYKIHCH

Y TIPHU COTPUKOCHOBEHUMU.

HccnenoBanvne OeHCTBUS DIIEKTPUYECKOTO TMOJS  Ha

MIPOBOJHHUKY M TUDIICKTPUKH.

COopka © TIpoBepKa pabOTHl DJIEKTPUUYECKOU IIeTH

MMOCTOSIHHOTO TOKA.

N3mepenne u peryimpoBaHue CHJIBI TOKA.

N3mepenne u peryimpoBaHUe HAMIPSHKCHHSL.

HccnemoBanue 3aBUCHMOCTH CHITBI TOKA, MTYIIETO Yepe3

pPEe3UCTOp, OT COMPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS

Ha PE3UCTOPE.

OmnBITHI, JIEMOHCTPHUPYIOIITNE 3aBHCHMOCTD

AJIEKTPUYECKOTO COTPOTUBIICHUS TPOBOJHUKA OT €ro
7.20 JUTHHBI, TIJIOIAIN TIOTIEPEYHOTO CEYCHHS U MaTepHala.

IIpoBepka mpaBuiia CHOXKEHWsS HANPSOHKECHUH  IIpU
IIOCJICZIOBATEIIBHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
ITpoBepka npaBuiia Uil CHIIBI TOKa IIPU NapalIeIbHOM
coeMHEeHUU  pe3uctopoB.  Ompenenenue  paboOThI
JJIEKTPUYECKOTO  TOKAa, MIYLIEro 4Yepe3 PEe3UCTop.
OnpeneneHne  MOLIHOCTM — JIEKTPUYECKOTO  TOKA,
BbIIEISIEMON Ha pe3uctope. McecnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, MIYLIErO 4Yepe3 JIAMIIOUYKY, OT HaIpsLKEHUS
Ha Hell. Onpenenenue KIIJ[ Harpesarens. Mccnenosanue
MAarHuTHOTO B3aMMOJCHCTBUSA IOCTOSHHBIX MarHUTOB.
N3yueHne MarHuTHOTO MOJIS IOCTOSTHHBIX MArHUTOB IIPU
uxX oOwbenuHeHMM M pasgeneHud. MccnenoBaHue
JEUCTBHUS MIEKTPUUECKOTO0 TOKA HA MArHUTHYIO CTPEJIKY.

OHBITLI, ACMOHCTPHUPYIOIITUEC 3aBUCUMOCTb CHJIBI




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

I[ef/'ICTBI/ISI MAarovuTHOI0O I0Jis1 Ha MPOBOAHUK C TOKOM.

KoncrpynpoBanue u N3y4EeHUE paboThI
3JIEKTPOABUTATEIIS. H3mepenne KITA
JJIEKTPOIBUTATEILHOMN YCTaHOBKHU. OnbITh o

HCCICA0OBAaHHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOUU:
HCCICI0BAaHUC W3MCHCHHMI 3HAYCHUS H HalpaBJICHUA

HHAYKIIMOHHOTO TOKa

7.21

Ousznveckue SBICHUS B TMPUPOJIE: DIICKTPUUECKHE
SIBJICHUSA B aTMOC(bepe, SJICKTPHUYECTBO KHBBIX
OpraHru3MOB, MarHUTHOE TOJIe 3eMITH, Apeld IMOFOCOB,
POJIb MarHuTHOI'O MOJIA JJId )KU3HU Ha 3eMJ'Ie, MOJIAPHOC

CHSIHUEC

1.22

TexHuyeckue yCTpOMCTBA: BJIEKTPOCKOM, aMIEepMETp,
BOJIBTMETpP, PEOCTaT, CUETUUK DJIEKTPUUYECKON SHEPruu,
JNIEKTPOOCBETUTEbHBIE  MPUOOPBI,  HarpeBaTeIbHbIC
AIEKTPOTPUOOPHI (mpumepsr), ANMEKTPUUECKHE
MPEIOXPAHUTENH, JJIEKTPOMArHUT, 3JIEKTPOJIBUTATEIh

IMOCTOAHHOTO TOKA, I'CHCPATOP MNOCTOAHHOI'O TOKA

9 KITIACC
Kon
Kox snemenra [IpoBepsieMble 371€MEHTHI COAEPIKAHUS
paszzaena
MEXAHUWYECKHUE ABJIEHUA
Mexannueckoe JBHKEHHE. MarepuanpHas TOYKa.
- Cucrema orcuéra
8 8.2 OTHOCHUTEIBHOCTD MEXaHNYECKOTO JIBHKEHUS
8.3 PaBHOMEpHOE NIPSIMOTIMHENHOE IBUYKEHUE
H#HH#Par###HepaBHOMEpHOE PSIMOJIMHEHHOE JIBIKEHUE.
8.4 CpenHAss W MIHOBEHHass CKOpPOCTb Tejla  IIpU

HCPAaBHOMCPHOM ABUKCHUUN




VYckopenue. PaBHOyCKOpEHHOE IIPSAMOJIMHEWHOE

8.5
JIBUKCHHEC
8.6 ##HPar##Croboan0e nagenue. OnbiTel ["ammes
#H##Par###PaBHoMepHOE JBWKEHHUE TIO OKPY>KHOCTH.
8.7 [lepuon m wacrtota oOpamienus. JIuneitHas u yrioBas
ckopoctu. LleHTpocTpeMuTenbHOE YCKOPEHNE
8.8 [Iepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HetoToHa
8.11 HH#APar###] [pyuHIMIT CYTIEPIIO3UITUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHHPar#H##Cuna TpeHus: cuila TPEHUS CKOJBKEHUS,
813 CHJIa TPEHHUSI TTOKOSI, APYTHE BUIBI TPEHUS
#i##Par###Cuna  TSDKECTH W 3aKOH  BCEMHUPHOTO
814 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaICHUS
8.15 JBwxenue  mmaner  Bokpyr  Cosnnma.  IlepBas
' KocMuyeckasi ckopocTb. HeBecomocTs U meperpys3ku
PaBHOBecne MarepuanbHOM TOYKU. AOCOIIOTHO TBEPIOE
8.16 oo
8.17 ###Par###PaBHoBecue TBEPIOTO Tela C 3aKpeIIEHHOMN
' OCbI0 BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTu
8.18 Nmmynbe Tena. 3menenue ummyinbca. UMITynbc CHIThI
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 H#HHHPar###PeakTUBHOE IBIKEHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
8.2 PaGora cun Tskectu, ympyroctu, TpeHus. CBs3b
. SHEpPIruu U paboThl
[loTeHnmaneHass DJHEpPrust Tena, MOAHATOTO  HaJ
8.23 HOBEPXHOCTHIO 3eMJTU
8.24 [ToTeHnmanpHas 3HEPIUs CKATON NMPYKUHbI
#H#Par###Kunernueckass  sHeprus.  Teopema o
825 KUHETHYECKON SHEPTUU
8.26 ##HPar#t#3axon coxpaHeHUs] MEXaHUYECKOW YHEPTUU




8.27

[IpakTuyeckue pabOTHI:

OrmpezeneHue cpelHel CKOPOCTH CKOJIbKEHHUs Opycka
WIM JIBUKEHHUS IIapuKa [0 HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenre yCKOpeHUs Tejaa MpU PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JBMKEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka rHUMOTE3bl: €COM MNPU PaBHOYCKOPEHHOM
JIBUKEHUM O€3 HayaJlbHOM CKOpPOCTH IyTH OTHOCATCS
KaK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLINE
MIPOMEXKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIbI TPEHHS CKOJIbKEHUS
OT CWIbl HOpManbHOro JaBieHus. OmnpeneneHue
kodduimenta TpeHUs CKoamkeHus. OmnpeneneHne
KECTKOCTH TpyxkuHbl. OmnpeneneHue padOTHl CHUIIBI
TpeHHs] TpU PAaBHOMEPHOM JBIDKEHHU Tela IO
TOPU3OHTAIBHON MoBepxHOCTH. OmnpeneraecHue padboThI
CWJIBI  YOpPYrocTH  TNpu  THOoabEME  rpy3a  C
UCIIOJIb30BAHUEM  HEMOJBM)KHOTO M IMOJABHXKHOTO

OJIOKOB

8.28

duzndyeckue SIBICHUS B Impupoac: MpUIKNBbBI U OTIMBEI,
JABHKCHUEC IIJIAHECT ComHeuHoM CHUCTEMBI, PCAKTHBHOC

JABVXXCHUE )KMBBIX OPpraHNu3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIIMAOMETDP, JaT4YnKH1

ITOJIOKCHHS, PACCTOSAHHUA U YCKOPCHU A, PAKCTBI

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABMOKCHUC. OCHOBHEIE XapaKTCPUCTUKHU

- KOJIEOaHUI: IepHO/, YacTOTa, aMIUIUTY/1a
9.2 MareMatuueckuit U MIPY>KUHHBIN MAasTHUKH.
' [IpeBpaiienue sHEPrux Mpu KoJ1eOaTeIbHOM IBHKEHUH
9.3 3aryxaromue KoyiebaHus. BpIHyXJeHHbIe KoseOaHMs.
' Pe3onanc
Mexannueckue BoHbl. CBOIICTBA MEXaHUYECKHUX BOJIH.
9.4 IIpogonpHble M TOmNEpeYHbIE BOJHBL. JIJIMHA BOJIHBI U

CKOPOCTb €€ pacrpocTpaHeHus.. MexaHu4ecKue BOJIHBI B




TBEPJIOM Telie, CEHCMUYECKUE BOJIHBI

9.5 3Byk. [')pomMKOCTB 1 BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 Nudpa3Byk u yapTpasByk
[IpakTnueckue pabOThI:
OmnpeneneHue 4acToThl W IEpuoja  KoyeOaHui
MaTeMaTHYECKOTO MasTHHUKA.
OmnpeneneHue 4acToThl W IEpuoja  KoieOaHWi
NPY>KUHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBUCMMOCTH  TEpHOja  KoJeOaHHH
' NOJIBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH — TEepHOja  KoJeOaHH
MPYKUHHOTO MasTHHKa OT Macchl rpy3a. lIpoBepka
HE3aBUCUMOCTH nepuoia KOJIeOaHUH rpy3a,
MOJIBENIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyXuHbl. I3MepeHne yCKopeHHsi CBOOOTHOTO TTaICHUS
dusnyeckue SBIECHUS B NPUPOJE: BOCIPUSATHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPACCHHE, CEHCMUYECKHUE BOJIHBI,
I[yHaMH, 3XO
9.9 TexHuyecknue yCTpOMCTBA: HXOJIOT, HCIOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

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

104 CBoiicTBa /IEKTPOMAarHUTHBIX BOJIH

10.2 [Ixaya 371€KTpOMarHUTHBIX BOJIH

103 OneKkTpoMarHuTHas mnpupoja cera. CKOpPOCTh CBeTa.

' BousiHOBBIE CBOIiCTBa CBETa

[MpakTrueckue paboTHI:

10.4 N3ydyeHne CBOMCTB  DIEKTPOMATrHUTHBIX BOJH €
HOMOIIIbIO MOOMIIBHOTO Tese(oHa
dusnueckue SBIEHUS B HOpupoje: OHOJIOrMYecKoe

10.5 JeicTBHE BHJIUMOTO, yAbTPaHOIETOBOTO "
PEHTTE€HOBCKOTO M3JTy4eHUI

10.6 Texuuueckue yCTpoiicTBa: UCTIOJIb30BaHUE

OJICKTPOMATrHUTHBIX BOJIH JJIA COTOBOH CBS3HU




11

CBETOBbBIE ABJIEHUA

111 JlyueBas monens cBera. MIcTOUHMKM CBETa
11.2 [IpssMonMHENHOE pacIPOCTPAHEHHUE CBETA
Otpaxenue cBerta. [lnockoe 3epkano. 3akOH OTPAKEHUS
11.3
CBETa
114 [Ipenomnenne cBera. 3aKOH TMPETOMIICHHS CBETA.
' [TommHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xox nyden B JIMH3E
116 OnTnueckass cuctema (oToamnmnapara, MUKpOCKOHa U
' TEJIECKOTIa
117 I'maz xak onTtudeckas cucrema. biM3opykocTs u
' JAITbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiTel HetoTOHA.
' CrioxxeHue CeKTpalIbHbIX IIBETOB. [[ucnepcus ceeta
[IpakTrueckue paboOTHI:
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
OTPaXXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###l3yuenue  XapakTEPUCTHK  M300pakeHUs
npeaMeTa B INIOCKOM 3epKalie.
#H#Par###1cciienoBanue 3aBUCUMOCTH yria
IPEOMIICHUSI CBETOBOTO Jiydya OT yIJla MaJeHus Ha
119 TPaHHULIE «BO3AYX — CTEKIION.
' ###Par### lonyuenne  M300paXEHUH C  MTOMOIIBIO
coOuparole JUH3BL
###Par#Ht#Onpenenenne (HOKYCHOTO pacCTOSHUSL U
ONTUYECKOM CUITBI COOUPAIOIIEH TUH3BI.
#HHHPar#H#0OnbITEL IO pa3ioxkeHuio Oenoro ceera B
CIIEKTP.
HH#HPar###OnbITEl 110 BOCHPHATHUIO I[BETa MPEAMETOB
pU UX HAOIIOICHUHU Yepe3 IBETOBbIE (DUITBTPHI
duznyeckue sABIEeHUs B mpupojne: 3aTMeHus CojHia u
11.10 JlyHbl, 11BeTa TeJ, ONTHUYECKUE SIBICHUS B arMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue yCTpoOiicTBa: OYKH, MIEPUCKOIIL,




(doToamnmapar, ONTUYECKHE CBETOBOIBI

12

KBAHTOBLGIE SABJIEHUA
191 OmnbiTel Pesepdopna u 1utaHerapHass MOAETb aroMa.
' Monens aroma bopa
192 Hcnyckanue u morsouieHue cBera aroMoM. KBaHTBI.
' JInnelyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 TaMMa-u3ITydeHHS
194 Ctpoenue artomHOro snupa. HykimoHHas MoJenb
' aTOMHOTO sapa. M30TOmbI
125 PamnoaxtuBHble mnpeBpamenud. llepuon nomypacmnana
' ATOMHBIX s7IEp
126 SnepHble peaknuu. 3aKOHBI COXPAHEHMS 3aps0BOrO U
' MaccoOBOTO YHUCEN
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cuntesa u genenus saep. UCTOUHMKA SHEPTrUn
' CoumnHiia 1 3831
129 Snepnas sHepretuka. JlelcTBUE — paJMOAaKTHBHBIX
' U3IIyYCHHUI HA )KUBBIE OPraHU3MBI
[TpakTuyeckue paboThI:
HaOntoneHne CIUIOMIHBIX M JIMHEHUYaTBhIX CHEKTPOB
12.10 U3ITy4ECHHUS.
HccrnenoBaHue TPEKOB: M3MEPEHHUE SHEPrUU YacCTHULIBI
0 TOpMO3HOMY TTyTH (110 (hoTOrpadusim).
W3mepenne paauoakTUBHOTO (GoHa
®usnuueckue SABJICHUS B INPUPOJE: ECTECTBEHHBIN
pazroaKTUBHBIN ¢oH, KOCMHUYECKHE JIy4H,
12.11 paZloaKTUBHOE W3JIy4YE€HUE MPHUPOAHBIX MHHEPAJIOB,
JNEUCTBUE DPAIUMOAKTUBHBIX 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 OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MUDA;
c(hopMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJbI, O POJIM HKCHEPUMEHTa B
¢uszuke, o cucreMooOpasyroueid poiau (U3MKK B Pa3BUTHHU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHUM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpA, O BKIJIAJE€ POCCUHCKUX M 3apyOECKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHUC TCXHUKU U TEXHOJIOTHit

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
croco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (DU3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHUYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclO3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MUYCCKHUX SIBIICHUI
B OKpYXKAlOIIeM MHUpPE, BBIJACIAS WX CYIICCTBEHHBIC CBOWCTBA

(TIpu3HAaKH)

Bnagenue ocHoBaMM NOHSATHUMHOIO arrapara ¥ CHMBOJUYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCLICHUSA y‘le6HLIX 3aJa4,
YMCHHE XapaKTCpHU30BaATb CBOMCTBA TCII, q)HSH‘leCKI/IC SABJICHHUA H

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

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

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

Bnanenue ocHOBaMHM METOJIOB HAy4YHOTO TIO3HAHUS C YYETOM
coOmrofieHns MpaBuil 0€30TacHOTO Tpyna: HaOmoJaeHUe (PU3NIECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




Y3 JaHHOTO Habopa o0OpyMOBaHUS MO MHCTPYKIIMHU, OMUCHIBATH XOJI
OTIBITA U 3aMHCHIBATH €r0 PE3YyNIbTaThl, (POPMYIUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3HMUECKUX BEITUYHH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHS, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYIO  YCTAaHOBKY IO HMHCTPYKIHH, BBIUYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYUYEHHBIE PE3YIbTATHI C
Y4€TOM 3a/JaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
MPOBEACHNE  HECIOKHBIX  AKCIEPUMEHTAJIbHBIX  HCCIEIOBAaHUM;
CaMOCTOSITEILHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HCCIENOBAHWE 1O  WHCTPYKUUH,  TPEICTABIATH
MOJIydeHHBbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIHUI] U
rpadMKOB, YYUTHIBATH MIOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojene
(MaTepuaibHas TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOCHUS
ra3oB, KHUJAKOCTEH W TBEPIBIX TeJ, IJIAHETapHas MOJENIb aroma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTb UX IS

00BbSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yhclie M B KOHTEKCTE CHUTyallMi MPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4EeHHBIE CBOICTBA (PU3MUECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMmenue pemats pacuéTHbele 3afauu (Ha Oaze 2 — 3 ypaBHEHUM),
UCIOJIB3YS 3aKOHBI W (OPMYJIbI, CBsI3bIBAIONIME  (pU3HUECKHEC
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXOUMBIE IS €€ pelIeHHs], UCIIOIb30BaTh CIIPABOYHLIE JaHHEBIE,
OPOBOAMUTH PAcu€Thl W OLIEHWBATh PEATUCTHUYHOCTh MOIYYEHHOTO
3HaueHUsl (pU3MYecKOl BETUYMHBI; YMEHUE OMpPENeNsiTh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9Yn

YmMmenue XapaKTepru30BaTb MPUHIUIIBI 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 HGOGXOJII/IMLIG (1)I/IBI/ILIGCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCHOoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH — NPHU
oOpamernn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHHYECKHUMHU
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHNMAaHUe
HEOOXOIMMOCTH TMPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

AJI palfuOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moOMCKa, NpeoOpa3oBaHHs M TpeACTaBIeHHUs HH(popManuu
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OILIEHMBATh JOCTOBEPHOCTH
MOoJy4eHHOW wuH(OpMalMu Ha OCHOBE WMEIOIIMXCS 3HAHUA |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUN Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOUYHbIE MaTEpUaibl, PECYPChl CETU
Wnrtepner; BnageHue 0a30BbBIMH  HaBBIKAMHU  [IPEOOpa30BaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3JaBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIICHHS Ha

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




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUYECKHUE SABJIEHUA
11 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCUTENBHOCTH JIBHXKCHUS
PaBHOoMepHOE U HepaBHOMEpHOE ABrkeHHE. Cpennsisi ckopocTs. Dopmyna asis
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMEpHOE MPSAMOJIMHEWHOE NBW)XEHHE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CJIy4ae paBHOMEPHOTO MPSMOJIUHEMHOTO ABUKECHUS:
13 (1) =x,+vt
I'paduky 3aBUCUMOCTH OT BpPEMEHH JUIsI TPOEKIIMH CKOPOCTH, TMPOEKIINH
MepeMEeNIeHus, MyTH, KOOPAWMHATBI IIPU PABHOMEPHOM IPSMOJIMHEINHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATHI Te€la OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
7
S =vg # i+ ay = ;
2
@opmynbl U1l MPOEKUHUHU MEPEMELIEHUs, MPOEKUNUU CKOPOCTH U IPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKCHUU:
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'paduku 3aBUCHMOCTH OT BpEeMEHH Uil TPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, IIPOEKLMH NEPEMEILIECHHS, KOOPAMHATHI IPU PABHOYCKOPEHHOM
MPSMOJIMHENHOM JBUKEHUU
CBoOonHoe maneHue. GopMyibl, OMUCHIBAIONINE CBOOOJHOE MaJeHUE Tela o
1.5 BEpTUKAIM (JBUYKEHUE TEJla BHU3 WJIM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

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




MPOEKIIMM CKOPOCTU M KOOPAMHATHI INpU CBOOOJHOM TaJE€HUU Tejla IIOo

BEPTUKAIIH

CKopoCcTh pPaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAnyC OKPYKHOCTH U MEPHOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[EeHTPOCTPEMHUTEILHOTO

1.6 yckopeHusi. @opmyrna Juisl BBIYACICHUS! YCKOPEHHUS :
2
a. — v
=R
®dopmyra, CBI3BIBAOIIAS TIEPUO] M YaCTOTY OOpaIeHNUs:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyia Jj1sl BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuruHa. ClIoKeHrue Cril
1.9 SIBnenune unepuuu. IlepBriit 3akon HeroToHa
Bropoii 3akon HrroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 F p _Fl—}z
112 TpeHne okos U TPEHUE CKOJIbKEeHUSA. PopMyIia sl BBIYUCICHUS MOLYJISI CHIIBI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue neopmanuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

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

My -4
F=g L1 _2%
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
®opmyra JUIsl BBIYUCIEHUS CUJIbI TSHDKECTH BOJIM3H MoBepxHOoCcTH 3emiu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. 3Menenue umnynbsca. MMmynbe cumbl

1.16

3akoH COXpaHCHUA UMITYJIbCA IJIA SaMKHYTOﬁ CUCTCMBI TCJI:
D=0, i, U, =const

PeaxtuBHOE JABHXCHHC

1.17

Mexannyeckas pabora. @opmyia /sl BBIYUCICHUS paOOThI CUIIBL:

A=F5ooscx

MexaHuueckasi MOIITHOCTbD:

=24
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHYECKOU OHCPruun:

HE)E
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTHUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS ITIOTEHITUAILHOM




OHCPI'UH TCJIa, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUsL:

E=E;.+E ?

1.19 3aKOH COXpaHEHHUs MeXaHu4yecKoil sHeprun. dopmyna Juist 3aKoHa COXpaHEHUS
MEXaHUYECKOH HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparenne MEXaHMYECKOM YPHEPTUU MPU HATTUIUH CHIIBI TPEHMUSL.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Momenr cuitet: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToaswxHbIN 1 HeMOABWKHBIN O0510Ku. KITJI mpocThIXx MeXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBnenue TBEPAOTO Tena.
dopmyrna JUIsl BBIYUCICHUS JaBJiICHUs TBEPAOTO Tela:
_F
pP= G

191 JlaBnenue raza. ATMmocdepHoe 1aBlIeHUE.

. l'unpocraTtuyeckoe gaBiieHWE BHYTPH KUIKOCTH.
®opmyna ISl BBIYUCICHUS JaBICHUS BHYTPH KHIKOCTH:
P=pgh+ D,

1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. @opMmyna a1 ONPEACICHHS BbITAJIKUBAIOUIEH CHUJIBI,
JENCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUJIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

Ycnopue niapaHus Tena. [1lnaBanue CyAOB U BO3QYyXOIIJIABAHUC




1.24

Mexanuueckue KoyieOaHUs. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHH.

®opmyrna, CBSA3BIBAIOIIAS YACTOTY M NIEPUO] KOJIeOaHU:

1.25

MaremMartnueckuii M NPYKMHHBIM MasTHUKU. [IpeBpamienue 5sHepruu npu

KOJIE0ATEIIFHOM IBIDKCHUHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCKHEe BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PAaCHpOCTPAaHCHHUS BOJIHBI:

h=v-T

1.28

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

IByX cpell. Hdpa3Byk U ynpTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mMepenne cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPYXUHBL, KOYPPUIIMEHTa TPEHUSI CKOJIBXEHHUS; paOOThl CUIIBI TPEHMSI, CHJIbI
YIPYTrOCTH; CPEeTHEH CKOPOCTH IBMKEHMSI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHWKEHHH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHUM MaTeMaTH4YecKOro MasTHHKA,; YacTOThl M IepHoja
KoJ1ie0aHUI NPYKUHHOTO MasTHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIEr0 Ha pblyar;
paboThl CUJIBI YIOPYrOCTH HpPHU MOABEME Tpy3a C IMOMOIIbI HEMOJIBHXHOTIO
0510Ka; pabOThl CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUKHOTO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpY:KEHHOMN
YacTH TeNa U OT TUIOTHOCTH YKUIKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOIICH CHIIBI
OT MAacChI T€JIa; CUJIbI TPEHUS CKOJBKEHHSI OT CHIIbI HOPMAJbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOIIEH B MPYKUHE, OT CTEHCHH
nedopMaluu MpyKUHBI, YCKOpeHUs: OpycKa OT yIiia HakjOHa HampaBJsSIoIIeH;
nepuoja (4acToThl) KOJeOaHUN HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEepHoJa
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepHoJia KOJIeOaHH HUTSHOTO MAasTHHKA OT

MacCcChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUuara

1.30

Dusuveckue s6neHUA 8 npupode: MNpUMEpLl JIBUKCHUA C PaA3JIMYHBIMU
CKOPOCTSAMH B ’KMBOU M HEXKHUBOU mnpupone, JIENCTBHE CHUJIBI TPCHUSA B IPUPOAC U

TCXHUKEC, MNPUIHMBBI W OTJIHBBI, JABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,




PEaKTUBHOE JIBM)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EepHOTO JaBJICHUSA HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE

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

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, HATYHUKU IIOJIOKCHHA, PACCTOAHUSA U
YCKOpPCHUA, IAUHAMOMCTpP, I[NOAIIHUIIHWUKH, PAaKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

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

L3l COOOIIIAIINECsT COCYABI, YCTPOWCTBO BOJOIPOBOJAA, THUAPABIMYECKHIA IpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIITHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC  TIOJIOKEHUS  MOJICKYJISPHO-KHHETHICCKOW  TEOPUU  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSHUI BElIeCTRA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JlBmkenne dactuil BemiecTBa. CBsI3b  CKOPOCTH  JBW)KCHHSI YacTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, upPysust

2.3 CmaunBaHUe U KalTWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

25 Buytpennss sneprus. PaGota u Temsomepenaya Kak CHocoObl H3MEHEHHS

' BHYTpPEHHEH 3Hepruu

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUECHUE
Harpesanue wu oxmnaxnenue Ten. KomaumdecTBOo — TemoThl.  YjaenbHas
TETIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEeHHsI PHEPTMHM B TEIIOBBIX MpoIleccax. YpaBHEHHE TEIUIOBOTO
OanaHca:

2.9

QO +0, +..=0
Ucnapenne u xoHaeHcanus. V3MeHeHHE BHYTPEHHEH SHEPruu B Mpollecce
210 UCTapeHus W KoHJAeHcanudu. KumeHue KHUIKOCTH. VYJIenbHas TeroTa
' napoo6OpasoBanus: L = Q/m
2.11 Bnaxnocth Bo3yxa
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[InaBnenne wu kpucrasmsauus. I3MeHeHHEe BHYTPEHHEH DJHEpPruM IIpH

IUIaBJICHUHW U KPpUCTAJUIU3allH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA:

,_0

m

2.13

BHyTpeHnHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:

q=Q/m

2.14

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

2.15

Ipakmuueckue pabomoi

N3mepenune ynenbHOM TEIUIOEMKOCTH METaJUIMYECKOrO IWIMHJPA; KOJIUYeCTBa
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOW TeMIepaTrypbl (DUKCUPOBAHHOM
MacChl, B KOTOPYIO ONYIIEH HArpeTbli UWIUHJIP; KOJIUYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM IMMJIMHAPOM, TMOCJIE OMYCKAHUS €ro B BOJY KOMHATHOM
TeMIEpPaTypbl; OTHOCHUTEIBHOM BJIAXHOCTH BO3AyXa; YACIbHOW TEIUIOTHI
maaBjaeHus JpAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTypbl  BOJBI  IIPH
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHa NpU CMEIIMBAHUU XOJOJIHOU U

ropsiueii BOJIbI; IpoIiecca HCIapeHust

2.16

Dusuveckue sA61eHUA 8 npupode.‘ IMOBEPXHOCTHOC HATSXKCHHUEC W KallWJIAPHBIC
SABJIICHHA B IIPUPOAC, KPHUCTAJJIBI B IIPUPOIAEC, HU3IIYUCHHC COJ'IHI_[a, 3aMEp3aHuC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoﬁcmea: KarmuJjIsipbl, IPUMEPBLI UCIIOJIB30BaHUsA KpHUCTAJIJIOB,
)I(HI[KOCTHBIﬁ TEPMOMETP, AATYHUK TEMIICPATYpPbI, TEPMOC, CUCTEMA OTOILICHUA
JAOMOB, IT'HI'POMECTPLI, IICUXPOMCTp, IIapoBasi Typ6I/IHa, ABUTI'aTCJ]Ib BHYTPCHHCTO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

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

3.2

BsaumonelictBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsiaa

3.4

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

CYIICPIIO3UIUH DJICKTPUICCKUX moJjiei (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA0B. I[CﬁCTBHC QJICKTPUYICCKOTO TIOJId Ha

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

3.6

[TocTosiHHBIN 2neKkTpUUYecKuid TOK. JlecTBUS 3nekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
l=qg/t,U=A/

DJIEKTPUYECKOE COMPOTUBIICHHUE. Y ICTHbHOE NEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma s yuactka ssnekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
3.9 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 P
CMenranabie COSAMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHuTHOE TOJie MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHuTHOW MHAYKIIUU
313 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoaeiicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM
3.15 Oneiter @apanes. fBieHue snekrpoMarHuTHON MHAYKIUH. [Tpasuiio Jlenna
Ipaxmuuecxue pabomol
N3mepeHue  ANEKTPUYECKOTO  CONPOTUBICHUS  PE3UCTOpPA;  MOUIHOCTH
ANEKTPUYECKOTO TOKa; pabOTHI ANEKTPUIECKOTO TOKA.
3.16 UccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJHUKE

(pesncmpm, J'IaMl'[O‘-IKa), OT HAIIPSPKCHUA Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTU
CONIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, IJIOMIAANW €TO IOIICPEYHOTO CCUCHUA U

YACIBHOTO COIIPOTUBJICHHUS.




[IpoBepka npaBuiia JUIsl SIEKTPUUYECKOTO HAIPSDKEHUS IPU MOCIEI0BAaTENbHOM
COEIMHEHUHU IPOBOJAHMKOB; IpPaBWJAa JUIsl CHJIbl 3JIEKTPUYECKOIO TOKAa IIpU

NapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 8 Npupooe: DIEKTPHUECKUE SBICHHS B arMmocdepe,

3.17 AIIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPEi( MOIIOCOB,
POJIb MATHATHOTO TIOJIS JIJIS )KU3HH Ha 3eMJle, MOJIIPHOS CHUSHUE
Texnuueckue ycmpouicmea: OSIICKTPOCKOT, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUCTYMK  DJIGKTPUYECKOW  DHEPruHu,  JJIEKTPOOCBETHUTEIBHBIC  MPHOOPEI,
3.18 HarpeBaTeIbHbIE ANEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEIOXPAHUTENN, DJIEKTPOMArHUT, OJJIGKTPOJBHTATeNb IOCTOSHHOTO TOKa,
TreHepaTop MOCTOSTHHOTO TOKA
3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast moJienb cBeta. [IpsiMONMHEIHOE paciipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cBera. [Imockoe 3epkano
3.22 [Ipenomnenne cBeta. 3aKOH MPETOMIICHHUS CBETa
3.23 JHucnepcus cBera
3.2 JIunza. Xoxg nydeil B nuH3e. POKYCHOE pacCTOSIHUE JIMH3BI. OnTUYecKas cuia
' mun3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. ONTHYECKUE TPUOOPHI
Ipakxmuueckue pabomoi
#i##Par#Ht#l13Mepenrne ONTUYECKONH CHIIBI coOuparomiel JMH3bI, (OKYCHOTO
paccTosiHUs cobuparoriei JMH3bI (10 CBONCTBY paBEeHCTBA pa3MepOB MpeAMeTa U
U300pakeHHsl, KOTJa MpEeAMET PacCIOJIOKEeH B JBOMHOM (OKyce), MoKa3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
###Par### ccnenoBanue cBoiicTBa M300pa)KeHUS, MOTYYEHHOTO C MOMOIIBIO
coOuparomiel JTHH3bI; M3MEHEHHUs (POKYCHOTO PACCTOSIHHMSI JBYX CII0KEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEJIOMJICHHS CBETOBOTO Jy4a OT yrja MaJeHus Ha
TPaHULIE «BO3JYX — CTEKIIO»
3.7 Qusuueckue senenus 6 npupooe. 3atmenus ConHua u JlyHsl, 1Bera Ted,
. ONTHYECKHUE SIBIEHUs B atMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texuuyeckue ycmpouicmea: O4YKH, TEpHUCKOM, ¢oToanmapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBLIE SAABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(da-, Oera-, ramMma-usznydeHus. Peakiuu anbda-u Oera-




pacriazga

4.2 OmnsiThl Peszepdopna mo paccesnuto anbha-vactui. [InanerapHas Moiens atoma

4.3 CocraB atomHoOro siapa. M30Toms!

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SnepHble peakiyy. 3aKOHbI COXpPaHEHUS 3apsA0BOI0 U MacCOBOTO YK CEN
Qu3uueckue A6NeHUs 8 Npupode: €CTECTBEHHBI pPaJAMOAKTUBHBIMN (OH,

4.6 KOCMHUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MHUHEPAJIOB,
JefcTBHE paJMOaKTUBHBIX U3JTyYEHHUI Ha OpraHu3M 4eJoBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, UHIUBHYalbHBIN JO3UMETP, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuka




