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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3nKe Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs COCTABICHA Ha OCHOBE MOJIOKEHUN U TpeOOBaHMI K pe3ysibTaTaM OCBOSHUS Ha
0a30BOM YpPOBHE OCHOBHOM 00Opa3oBaTelbHOIN mporpaMmel, npeactaBieHHbIX B @I'OC 00O, a taxxke ¢ yuérom ¢eaepaibHON padodeid mporpaMMbl
BocnuTanus 1 KoHnenmuu npenoaBanus yueOHoro npeamera « Dusznkay.

Copnepxanue mnporpamMmbsl 1o (pu3MKe HAmpaBiIeHO Ha (OPMHUPOBAHUE E€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH OOYYAIOIIUXCS M OPTaHU3aIHIo
u3ydeHus: (pU3MKM Ha JEATETbHOCTHONW OCHOBe. B mporpamme mo (M3MKe YUYUTHIBAIOTCS BO3MOXKHOCTH YYE€OHOTO MpeaMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO Kk mIaHUPyEeMBbIM JUYHOCTHBIM W METANpeIMETHBIM pe3yJbTaTaM OOY4YeHHs, a TakKe MEXKIPEIMETHbIE CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB HA YPOBHE OCHOBHOIO OOIIEr0 00pa30BaHHUS.

[lporpamma 10 (u3KMKe yCTaHABIUBAET pachpeeicHue ydeOHOro MaTtepuaiga 10 rogaM oOydeHus (1Mo Kiaccam), Mpeijiaract
MOCJICZIOBATEIbHOCT M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHS IPEAMETHOTO COMACPIKAaHHS M YYETe BO3PACTHBIX OCOOCHHOCTEH
00ydJaromuxcsl.

®duszuka SBISIETCd CUCTEMOOOPA3YIOIUM JUIsl €CTECTBEHHO-HAYUHBIX yU4E€OHBIX IMPEIMETOB, MOCKOIbKY (PM3MUYECKHE 3aKOHBI JIEKAaT B OCHOBE
IIPOLIECCOB U SBJIEHUH, U3y4aeMbIX XUMUEH, OMOJIorHel, acTpoHOMuUeH 1 pusndeckoil reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY
MHUpa, IPeJOCTaBiIsseT Haubosee sicHble 00pa3ibl MPUMEHEHHsI HAyYHOTO METOJ/a MO3HaHMs, TO €CTh CII0Cc00a MOJydYeHHUs! JOCTOBEPHBIX 3HAHUU O
MHpe.

O,Z[Ha M3 TJIaBHBIX 3a1a4 (1)I/ISI/I‘ICCKOFO O6p330BaHI/ISI B CTPYKTYpC 06]1_[61"0 O6pa3OBaHI/I$I COCTOHUT B CI)OpMI/IpOBaHI/II/I CCTGCTBGHHO—HaquOﬁ
I'paMOTHOCTH U UHTCPECA K HAYKEC Y o6yqa}oumxc;1.

HSyLIeHI/IC (I)I/I3I/IKI/I Ha 0a3oBOM YpOBHE npearojgaract  OBJIaACHUC clIeayromumMu  KOMIICTCHTHOCTSMU, XapPaKTCPU3YIOIIUMU
CCTCCTBCHHO-HAYYHYIO I'PaMOTHOCTB!:

® HAay4dHO OOBSICHSTH SIBJICHUS

® OIIGHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0OBaHMS;

® HMHTEPIPETUPOBATH JAHHBIEC U UCIIOJIB30BATh HAYYHBbIE JOKA3aTEIbCTBA [ IIOJIyYEHHS BBIBOJIOB.
Hean n3yyenus PpU3NKu:

e MpHOOpETEeHHE UHTEepeca U CTpeMIIEHUsI O0ydarolMXcsd K HaydYHOMY HM3YYEHUIO NMPUPOAbI, Pa3BUTHE WX MHTEUIEKTYalIbHBIX U TBOPUYECKHX
CITOCOOHOCTEH;

® pa3BUTHE NPEACTABICHUI O HAYYHOM METO/Ie MO3HAHUS U (JOPMHUPOBAHUE UCCIIEOBATEIIHCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBICHUSM;

e (opmHpoBaHWE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa H3yuyeHUsI OCHOB CTPOCHHS MaTepPHH U (DyHJIaMEHTAIBHBIX 3aKOHOB (DU3HKH;



e (opmupoBaHue NpeACTaBICHUN O POIN PUUKHU IJIs Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

e pa3BUTHE NPEICTaBICHUNA O BO3MOXKHBIX cepax Oynymeld mpodeccHoHaIbHOW AEsTeNbHOCTH, CBSI3aHHOM C (PU3HMKOM, MOATOTOBKA K
nanpHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTukeHue 3TUX LeNel MporpaMMel 1o GU3KMKe Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus 00eCcIieYnBaeTCs pEelIeHHEM CIeAYIONINX 3a1a4:

e npuoOpeTeHHEe 3HAHWW O JMCKPETHOM CTPOCHHMU BEIIECTBA, O MEXAHMUYECKUX, TEIUIOBBIX, AJICKTPHUYECKUX, MArHUTHBIX W KBaHTOBBIX
SBJICHUAX,

e TpHUOOpPETEeHUE YMECHUHN ONUCHIBATH U OOBSCHSITH (PU3NUCCKUE SIBJICHUS C UCTIOIH30BAHUEM ITOJTyYCHHBIX 3HAHUH,

® OCBOCHHME METOJIOB pEIICHUS TPOCTEHINNX pPACYETHBIX 3aJad C KCIOJIb30BaHHUEM (U3MYECKHX MOJEJCH, TBOPUECKUX U
IMPAKTUKO-OPUCHTHPOBAHHBIX 3a/a4,

® pa3BUTHE YMEHHI HAOIIOATh MPUPOTHBIC SIBICHHUS W BBIOJIHSITH OIBITHI, JJA0OPATOPHBIC pa0OThI M AKCIICPUMEHTAIBHBIC UCCIICTOBAHMS C
WCTIOJIb30BAaHUEM H3MEPHUTEIBHBIX TPUOOPOB;

® OCBOCHHE MPHEMOB pabOThI ¢ WHpopManueld (HU3NIECKOTO COACPIKAHUS, BKIHOYAs WH(OPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUIX (DU3UKH,
aHaJI3 ¥ KPUTHYECKOE OLICHUBAHKUE WH(POPMAIINH;

® 3HaKOMCTBO cO cepamu POPECCHOHATBHON JEATEIBHOCTH, CBA3aHHBIMU C (DU3UKON, U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMHU Ha
JTOCTIDKEHUSX (PU3UYECKOMN HAYKH.

Ha uzydenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O 00111ero o0pa3zoBaHus oTBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B
HeJeno), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 gaca B HeZemio).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®usnka u €€ poJib B NO3HAHUU OKPYKAKIIET0 MUPA.

®dusnka — Hayka o npupoje. SBineHust npupojabl. Ousnueckue SBICHUS: MEXaHUYECKUE, TEIUIOBBIC, AJIEKTPUUYECKUE, MAarHUTHBIE, CBETOBELIE,
3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3Mepenue Qusnyeckux BenuuuH. Pusnyeckue mnpubopsl. [lorpemnocts u3mepeHuil. MexayHapoJaHas cuUCTeMa
CAVHMULI.

Kak ¢u3uka u apyrue ecTecTBEHHbIC HAYKU M3ydYaloT NpUpoay. ECTeCTBEHHO-HAYYHBIM METO]| TIO3HAHUS: HAOJIOICHUE, IIOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJABMKEHUE THIOTE3, SKCIEPUMEHT MO IMPOBEPKE TUIOTE3, OOBSICHEHHE HabMtomaeMoro spieHus. OnucaHue (PU3MUYECKUX SBICHHU C
MIOMOILIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usudeckue MprOOPHI U MPOLEIypa MPSIMBIX U3MEPEHHUH aHAJIOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopuuvie pabomot u onvimeol.

Omnpenenenre UEHBI JeNIeHUs MIKAIbl K3MEPUTEIHLHOTO Mprbopa.

N3mepenne paccTosHUM.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeJA.

Ormpenenenne pa3MepoB MajIbIX Tel.

N3mepenne temneparypsl py NOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPBhI.

[IpoBenenue ucciaenoBaHUs MO MPOBEPKE THIOTE3bI: NATbHOCTh MOJNETA IIApHKa, MYIMIEHHOTO TOPU30HTAIBHO, TEM OOIbIIe, YeM OOJblle
BBICOTA ITYCKa.

Paznen 2. [lepBonayanbHble CBeeHNs 0 CTPOCHUH BelllecTBA.

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, 10KA3bIBAIOIINE JUCKPETHOE CTPOEHUE BELIECTRA.

JIBmkenne yacTull BemecTBa. CBsi3b CKOPOCTH JBIIKEHHUS YACTHI[ C TemrmepaTypoil. bpoyHoBckoe nBuxenwue, nuddysus. Bzaumoneicteue
YaCTHI] BEIIECTBA: MPUTSHKEHUE U OTTAJIKHBAHUE.

ArperaTHble COCTOSIHUS BEIIIECTBA: CTPOSHUE Ta30B, )KUAKOCTEH M TBEPABIX (KPUCTAJUTMUECKUX ) Tell. B3anMOCBSI3b MEX/Ty CBOWCTBAMH BEITIECTB

ok ownPE

B Pa3HBIX arperaTHhIX COCTOSHUAX U UX aTOMHO-MOJIEKYJISIpHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BO/IBI.
Hemoncmpayuu.
1. HaGmoneHne 6pOyHOBCKOTO JABHKEHUS.
2. Hab6monenue nuddysuu.
3. HabGmronenwue siBneHUM, 0ObSICHIIOMUXCS MPUTSHKECHUEM WM OTTAIKUBAHUEM YaCcTHII BEIIECTBA.
Jlabopamopuvie pabomol u onvimol.
1. Omenka quaMeTpa aToMa METOJIOM PSJIOB (C MCTOJIb30BaHHEM (hoTorpaduii).



2. OMnpITHI 110 HAOJIOICHHUIO TETUIOBOTO PACIIMPEHHS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSIKCHUS.

Paspnen 3. /IBukeHue u B3aumojieiicTeue TeJl.

Mexanuueckoe aBmkeHrne. PaBHomepHoe u HepaBHOMepHOeE ABMkeHHe. CKopocTh. CpelHsst CKOpOCTh IPU HEPABHOMEPHOM ABMKEHHUU. Pacuér
IIyTH U BPEMEHH JIBUKECHHUSI.

SBnenue uHepuuu. 3aKOH MHEpUUU. B3aumonelcTBue Ten Kak MpUYMHA M3MEHEHUs CKOPOCTHU JBIMXKEHHS Tell. Macca Kak mMepa MHEPTHOCTU
tena. [InmotHoCTh BemecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €IMHHIIE 00BEMa BEIIECTBA.

Cuna kak xapakTepucTHKa B3aumojeiicTBus Ten. Cuna ymnpyroctd u 3akoH ['yka. VM3MepeHue cuiibl ¢ MOMOUIbIO TWHAMOMETpa. SIBleHue
TATOTEHUSA W cuia TspkecTu. Culla TSKeCTH Ha Jpyrux miaHerax. Bec Ttema. HeBecomocth. CioxkeHHe Cul, HAmpaBiICHHBIX MO OJHOM MPSIMOH.
PaBnonetictByromas cuit. Cuina TpeHusi. TpeHue CKOJbKEHUs U TPEeHUE MOKosl. TpeHue B MpUpPOJIe U TEXHUKE.

Jemoncmpayuu.

Habmroienne MexaHn4eckoro JBHKEHUS Tena.

N3mepenune ckopocTu MPSIMOIMHEHHOTO ABHKEHUS.

HaGnronenue siBieHUs] HHEPLIWH.

HaGroienne n3MeHeHus1 CKOPOCTH TP B3aUMOJICHCTBUU TElL.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEIL.

CrnosxeHue cull, HampaBJICHHBIX 110 OJHON MPSIMOH.

ﬂaﬁopamopnbte padomul u onvimol.

Ompenenenne CKOPOCTH paBHOMEPHOTO JABMKEHUS (ITapUKa B KUIAKOCTH, MOJIETH JIEKTPUUECKOTO0 aBTOMOOWIIS M TaK Jajiee).

ok ownrE

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WM HIapuKa 10 HAKIIOHHOW MJIIOCKOCTH.

Omnpenenenne IIOTHOCTU TBEPIOTO TeENA.

OmnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsikeHus (eopMalun) NpyKUHbBI OT MPHIIOKEHHON CUJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHSI OT Beca Tejla U XapaKTepa COIPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3)1e.11 4. JlaBjieHue TBEPABIX TeJl, }KMIKOCTell U ra3os.

Hasnenue. CiocoObl yMEHbIICHUS M YBEIMUEHHs AaBieHus. [laBnenue ra3a. 3aBUCUMOCTb JIaBJI€HHUs ra3a oT o0béMma, Temneparypsl. [lepenaua
JaBlieHUs] TBEPABIMU TEJIaMH, )KUIKOCTAMHU U Ta3amu. 3akoH [lackamns. [THeBMaTHuecKue MalIMHBI. 3aBUCUMOCTD JIABJICHUS KHUJIKOCTH OT TIIyOHHBI.
I'uapocraTuyeckuii mapagokc. CooOmiarontuecs: cocyasl. [ uapapimueckiue MEXaHU3MBbI.

Atmocdepa 3emnu u armocdepHoe napineHue. [IpuumHbBI cyniecTBOBaHMS BO3IyIIHOM o6onouku 3emiuu. OnbiT Toppuyemnu. U3mepenue
aTMOC(epHOro AaBIeHHs. 3aBUCUMOCTh aTMOC(EPHOT0 1aBJIeHUs OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 11 n3MepeHus: atMoc(hepHoro JaBiaeHHs.

JlelicTBUE JKMAKOCTH M ra3a Ha MNOTPYKEHHOE B HHMX Teno. BrITanmkuBatomas (apxumeznoBa) cuia. 3akoH Apxumena. llnaBanue Teu.
BosayxomiaBanue.

arwpnE

Jemoncmpayuu.
1. 3aBucUMOCTbH aBlIEHUS ra3a OT TEMIEPATYPHI.
2. Tlepenaua paBieHUs KUAKOCTHIO U Ta30M.



N koW

Coobmarommecst CoCcyIbl.

I'mppasinueckuii npecc.

[IposiBnenue nericTBUs aTMOC(HEpPHOTO TaBICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMA MOTrPyKEHHOM YaCTH TeJa U MJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue miaBaHus TeN: MJIaBaHUE WK MTOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOIIEHUS IJIOTHOCTEHN Teja U KUJKOCTH.

JIaﬁopamoprle padomul u onvimel.

1.

2.
3.
4

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJie 0T 00bEMa NOrpyKEHHON B )KUAKOCTh YACTH Tela.

Onpenenenne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEH CHIIBL, JEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MACCHI TEJA.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCHUMOCTb BBITAJIKHBAIOIIEH CUIIbI, ACHCTBYIOLIEH Ha TEJIO B KUAKOCTU, OT 00bEMa MOrpyKEHHOH B
KHUJIKOCTb YaCTH TeJa U OT INIOTHOCTHU KHUJIKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYUPOBAHUE JIOAKHU U ONPEIENICHUE €€ IPy30I0IbEMHOCTH.

Paznea 5. PaGora n MomHOCTDH. JHEprus.

Mexanundeckas pabora. MOIIIHOCTb.

IIpocTble MexaHU3MBI: pblyar, OJ0K, HAaKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecus pblyara. [IpumeHeHne npaBusia paBHOBECHUS pblyara K OJIOKY.
«3omnotoe npaBuioy MexaHuku. KIIJ] mpocTeix MexaHnu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckasi sHeprusi. Kunernueckas u nmotreHuuandbHas 3Heprus. [IpeBpaiieHue oJHOTO BHJAa MEXaHWYECKOW 3HEPrHH B JAPYroul. 3akoH
COXpaHEHUs YHEPTUH B MEXAHHUKE.

Jemoncmpayuu.

1.

[TpuMepbl MPOCTBHIX MEXaHNU3MOB.

Jlabopamopuvie pabomsl u onsimol.

1. Omnpenenenue padbOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHHUH TeJa [0 TOPU30HTAIBHOMN MOBEPXHOCTH.
2. HccrnenoBanue ycinoBHi paBHOBECHS pblyara.
3. Usmepenune KIIJ] HakIOHHOH MIOCKOCTH.
4. U3ydeHue 3aKOHA COXpaHEHUSI MEXaHUYECKOU SHEPTUU.
8 KVIACC

Pasznen 6. TenioBbie ABJICHUS.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKONH TEOpUU CTpPOEHHUs BemiecTBa. Macca M pa3Mepbl aroMOB M MoJieKysl. OIBITHI,
ITOATBEPKIAIOIIHNE OCHOBHBIE I0JI0KEHNS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mogenu TBEPAOro, XKUAKOTO M razoo0pa3Horo coctosHuil BemectBa. Kpucrammmueckue u amopdubie Tena. OOBsICHEHHWE CBOMCTB ra3os,
KHUAKOCTEH M TBEPABIX TEN HAa OCHOBE IOJOXKEHUH MOJIEKYJSIPHO--KHHETHYECKON Teopuu. CMauuBaHWE M KAaNWUIAPHBIE SBICHUA. TerioBoe



pacmpenue u cxatue. JleiicTBre JKUIKOCTH | Ta3a Ha MOTrpyKEHHOE B HUX TeJo. BeITaikuBaromas (apxumeoa) cuia. 3akon Apxumena. [InaBanue
tei. Bo3ayxomiaBanue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBMKEHMs 4acTull. BHyTpenHsis sHeprusi. CrnocoObl M3MEHEHHS] BHYTpPEHHEH
SHEPTrUU: TEIIoNepeaaya U coBepiieHue padoTel. Buabl Temnonepenayn: TeIIONPOBOIHOCTb, KOHBEKIINS, U3TyUEHUE.

KonnuecTBo TerioTel. Y aenbHas TEINIOEMKOCTD BelllecTBa. Ternaoo0MeH 1 TEIIOBOE paBHOBECHE. Y paBHEHHE TeIIoBoro Oananca. [Inasienue u
OTBEpJCBaHNE KPUCTATMYECKUX BEIICCTB. YJeibHas Teruiora ruiaBieHus. [lapooOpa3oBanue u koHaeHcanus. Mcmapenwe. Kumenue. YaenbHas
TEII0Ta MapooO0pa3oBaHUs. 3aBUCHMOCTh TEMIIEPATYPhl KUIICHUS OT aTMOC(EPHOTO JTaBIICHUSI.

BuaxxHocTs Bo3yxa.

OHeprus ToIIMBa. Y IeibHas TEIJI0TAa CTOPAHUS.

[Ipunnumne: padote! TernoBsix Asurateneit K1/ remnoBoro aqeuratesns. TemmoBble IBUTaTeIu U 3alUTa OKPYKAOIIEH CPEIbI.

3aKOH COXpaHEHUs U MIPEBPAILCHHS YPHEPTUHU B TEIJIOBBIX MPOIIECCaX.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO IBUYKEHUSI.
Ha6monenue nuddysum.
HaGurotenne SBICHUI CMAaYMBAHMS U KAIMAJUTSIPHBIX SBJICHHM.
Habmroienue TemnoBoro pacimupeHus Ted.
W3meHneHue gaBiieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHUM WU OXJIAXKICHHUH.
[IpaBuna u3amMepeHus TeMneparypsbl.
Bunae! Terionepenayu.
OxJtaxeHre mpu COBEPIIEHUU PaOOTHI.
HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
. CpaBHEeHUE TEIIOEMKOCTEH pa3INYHbIX BEILIECTB.
. HaGmronenue kumneHust.
. HaGmronenne mocTostHCTBA TEMIIEpATyphl MPH TUIABICHUH.
13. Monenu TEIIOBLIX ABUTATENEH.
Jlabopamopuvie pabomol u onvimol.
OMBITHI 10 OOHAPYKEHUIO CUCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSDKECHUS.
OMBITHI IO BBIPAITMBAHUIO KPHUCTAJIOB IMTOBAPEHHOM COJTM WIIH caxapa.
OnbITHI 10 HAOTIOJIEHHUIO TETTIOBOTO PACIIMPEHUSI TA30B, JKUJIKOCTEH U TBEPIBIX TEIL.
Omnpenenenue AaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.
OMBITHL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro 00bhEMa M HarpeBaHUS MW OXJIAXKICHHS.
[TpoBepka rumoTe3sl TMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOWKA KUJAKOCTH B TEPMOMETPHUIECKOM TPyOKe OT TEMIEPaTyPHI.

CoNOR~LDdDPE

el
N R O

Habnronenne u3MeHeHus BHYTPEHHEH SHEPTUu Teja B pe3yibTaTe TeIulonepeadn U padoThl BHEIIHUX CHIL.
HccnenoBanue siBIeHUS TEIIOOOMEHA IMPU CMEIIMBAHUH XOJIOJHON U ropsiueii BOIBI.
Omnpenenenne KOJIUYECTBA TEIUIOTHI, TOJyYEHHOIO BOJOM MPH TEIIOOOMEHE C HarpeThIM METAININYECKUM LIHIMHIPOM.

CoNoOR~WdDE



10. Onpenenenue yneapHON TEIUIOEMKOCTH BEIIIECTBA.

11. ViccnenoBanue npoiiecca HCHapeHHUs..

12. OnpeneneHre OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Onpenenenue yAaenbHOM TEIIOTHI IJIABICHUS JIbAA.

Pasznen 7. JiiekTpryeckre U MATHUTHBIE SIBJICHUS.

Dnektpuzanus Ten. JBa poaa anekTpuueckux 3apsaoB. BzanmoencTeue 3apskeHHBIX Tel. 3akoH KyoHa (3aBUCUMOCTD CHIIBI B3aUMOICUCTBU S
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apSA0B U PACCTOSIHUS MEKIY TEIaMH).

DnexTpuueckoe nojie. Hanpssk€HHOCTD 31ekTpudeckoro nosst. [IpuHun cyneprno3uum 3JeKTPUUECKUX Mojel (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snextpudeckux 3apsioB. DIeMEHTapHbIN dIeKTpuueckuil 3apsia. Ctpoenne aroma. [IpOBOIHUKY M JUAIEKTPUKU. 3aKOH COXPaHEHUs
ANEKTPUYECKOTO 3aps/a.

DNEeKTPUYECKU TOK. YCJIOBHUSI CYIIECTBOBAHUS AJICKTPUYECKOTO TOKA. VICTOYHMKM MOCTOSHHOTO TOKa. JIEHCTBUSA SIEKTPUUYECKOTO TOKA
(TernoBoe, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckas nenb. Cuia Toka. DieKkTpudyeckoe HamnpspkeHue. CONpOTUBIEHUE MPOBOJHUKA. Y IEJIBbHOE CONPOTUBICHUE BEUIECTBA. 3aKOH
Owma s yuactka nenu. [locnenoBarenbHoe U napaienbHOE COSUHEHUE TPOBOJHUKOB.

PaboTta n MOMIHOCTH 3JEKTpUYECKOro Toka. 3akoH J[xoyns—JIeHma. DneKTpuuecKkue Henu W MOTPEOUTENH IEKTPUIECKOH SHEPrHH B OBITY.
KopoTtkoe 3ambikanue.

[TocTostHHBIE MarHUThL. B3anmonelicTBie MOCTOSHHBIX MarHUTOB. MarHuTHoe mosie. MarHutHoe nosie 3eMiIM U €ro 3Hau€Hue JJs J)KU3HU Ha
3emne. OnbIT Opcrena. MarHuTHOE MOJ€ ANEKTPUUYECKOTo ToKa. [IpuMeHeHue 3IeKTpOMarHUTOB B TEXHHUKE. JlelicTBME MAarHMTHOTO MOJS Ha
IIPOBOJHMK C TOKOM. DJIEKTPOJIBUraTellb IOCTOSIHHOTO TOKA. Vcronbp30BaHue 31eKTPpOABUTAaTENEH B TEXHUUECKHUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omnprtel @apanes. SBnenue snekTpoMarauTHON HHAYKIMU. [IpaBumo Jlenna. Dnekrporeneparop. CriocoObl MOTyUEHUS dIEKTPUUECKON IHEPTHUH.
DIEKTPOCTAHIINK Ha BO30OHOBIISEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

DneKkTpu3aius Tel.
JIBa posia 2JIEKTpUYECKUX 3apsA0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
YCTpoUCTBO U IEHCTBUE DIIEKTPOCKOIIA.
DneKkTpocTaTH4ecKas MHIYKIHUS.
3aKOH COXpaHEHUs JIEKTPUUECKUX 3apsI/I0B.
[TpoBOTHHKYN U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHHUH 3JIEKTPUYECKOTO MO,
HcTroyHnky MoCcTOSIHHOTO TOKA.
JIeNCTBUA 2IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUH TOK B )KHUIKOCTH.

CoNoOR~WDdDE
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. ["a30BBbIi1 pazpsa.
. I3MepeHue cuibl TOKa aMIIEpMETPOM.
. U3mepenne 31eKTprYecKOoro HanpsKeHNs BOJIbTMETPOM.
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14. Peoctat u Mara3uH CONPOTHBIICHHH.

15. B3aumoeiicTBIE NOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IelICHHUs TIOJTIOCOB MarHUTa.

17. MopenupoBaHue MarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OnmiT Dpcrena.

19. MarauTtHoe 1noJjie TOKa. DIeKTPOMarHurT.

20. JleficTBHME MAarHUTHOTO IOJIS HA TIPOBOJHUK C TOKOM.

21. DnexkTpoABHUraTeNb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHUS 3JIEKTPOMAarHUTHON HHTyKIUH.

23. OmbiTer Dapanes.

24. 3aBUCUMOCTD HAITPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BOSHUKHOBCHHS.

25. DneKkTporeHepaTrop MOCTOSHHOTO TOKA.

Jlabopamopuuvie pabomot u onvimol.

OnBITHI 10 HAOTIOCHHUIO SJICKTPU3AIUH Tl HHIYKIIUEH U PU CONTPUKOCHOBEHUH.

UccnenoBanue AeMCTBUS AIEKTPUIECKOTO TOJIS HA TPOBOJIHUKHU U TUDJIEKTPUKH.

COopka u mpoBepKa padOoThI SJIEKTPUUECKOH IIeTH MTOCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHHe CUIIbl TOKA.

N3mepenue u perynupoBaHie HAMPSKEHHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, HYIIETO Ye€pe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA M HAPSDKEHUS HA PE3UCTOPE.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTUBIICHUS MTPOBOJIHUAKA OT €T0 JITMHBI, TUIOMAN ITOTIEPEYHOr0 CEUEHUs U

NoakowdnpE

MaTepuana.
[IpoBepka mpaBuiia CI0KEHHSI HAMIPSHKEHUI TTPH MOCIIE0BATEIbHOM COSIMHEHUH IBYX PE3UCTOPOB.

[TpoBepka mpaBuia UIst CHITBI TOKA MPH MApaIEIbHOM COSIMHEHUH PE3UCTOPOB.

10. OnpeneneHue pabOTHI AITEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.

11. Onpeznenenre MOLUTHOCTH IEKTPHUUECKOTO TOKA, BBIJIEJIIEMON Ha PE3UCTOE.

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKQ, MIYIIETO Yepe3 JIAMITOUKY, OT HANIPSKEHUS Ha HE.

13. Onpenenenne KI1J1 narpeBarems.

14. I/ICCJ’IC}IOB&HHG MAarHuTHOI'O BBaHMOHeﬁCTBHﬂ IIOCTOSSTHHBIX MAardiuToB.

15. 3yueHne MarHuTHOTO TOJIsi TOCTOSTHHBIX MAarHUTOB MPU UX 00BEAMHEHNUU U Pa3/ICIICHHH.

16. UccnenoBanue AEWCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OHBITBI, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTb CHJIBL BSaHMOJIeﬁCTBI/IH KaTylllKyM C TOKOM M MarduTa OT CHJIBI TOKa W HaIpaBJICHUA TOKa B

©

KaTyIke.
18. N3yuenue neiicTBUs MAarHUTHOTO T10JIS1 HA MTPOBOJIHUK C TOKOM.
19. KoHctpyupoBaHue U u3y4eHue padoThl JIEKTPOABUTaTEIsl.

20. Usmepenne KIIJ anekTpoaBuraTeIbHOM YCTaHOBKH.



21. OnbITHl O UCCIEIOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOM MHIYKIMU: UCCIIEAOBAaHHE M3MEHEHUI 3HaueHHs M HAlpaBJICHUs] MHIYKIMOHHOTO
TOKA.
9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHUS.

Mexanuyeckoe JaBwkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTH MEXAHHMYECKOTrO JIBIDKEHHsS. PaBHOMepHOe
npsiMOJIMHEHOE JIBIKeHue. HepaBHoOMepHOE npsiMoInHeHOe ABMKeHHe. CpelHsisl | MTHOBEHHAsI CKOPOCTh TeJla MPU HEPaBHOMEPHOM JIBUIKEHUH.

Yckopenue. PaBHoyckopeHHOE NpsiMoiHeiiHOe nBkeHne. CBoOoHOE manenue. OnbiThl ["anuies.

PaBHOMepHOE nBIXKEHUE O OKpYx)HOCTU. [lepuon u yactora oOpaiieHus. JInneitnas u yrioBasi ckopocTd. LleHTpocTpeMuTenbHOe YCKOPEHHE.

IIepse1it 3akoH Hprorona. Bropoi 3akon Hetorona. Tperuit 3akon Herorona. IIpuHumn cyneprno3unuu cui.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHus: cuja TPEeHUs CKOJIbKEHMSI, CUJIa TPEHUSI ITOKOS, IPYTHe BUJIbI TPEHHUSI.

Cuna TsSKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHUsS. YCKOpeHHue cBoOOoaHOro maaeHus. [IBumxenue muaHeT Bokpyr Comnuna. [lepBas kocmudeckas
ckopocTb. HeBecoMOCTh U neperpys3ku.

PaBHOBecue MarepuanabHON TOUYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecHe TBEPAOTO Tena ¢ 3aKPEIIEHHON OChI0 BpalieHus. MOMEHT CHIIBI.
LenTp TsxecTu.

Nmnynsc Tena. U3menenue umiynbca. MIMnyibe cuibl. 3aKOH COXpaHEHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

Mexanuueckass pabota U MouHOCTb. Pabota cun TskecTd, ynpyroctd, TpeHus. CBsa3b 3Hepruu u pabothl. [loTeHIManbHas SHeprus Tena,
MOAHSATOrO HaJ MOBEPXHOCThIO 3eMin. [loTeHuumanbHas sHeprus cxatol npyxuHbl. KuHernueckass sHeprus. Teopema O KMHETUYECKOW SHEPIHH.
3aKOH COXpaHEHHs] MEXaHUYECKON IHEPTHH.

Jemoncmpayuu.

Habmroienne MexaHn4eckoro JBMKEHHS Tella OTHOCUTEIBHO Pa3HBIX TET OTCUETA.

CpaBHeHME MyTeW U TPACKTOPHUM IBH>KEHHSI OJJTHOTO M TOTO K€ Tela OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.
N3mepenne cKkopoCTH U YCKOPEHUSI MPSIMOTUHEHHOTO ABUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

Habmtoienue ABM>KEHUS Tella 0 OKPYKHOCTH.

Habmoienne MexaHW4ecKuX SIBICHUN, TMPOUCXOAAIIUX B cucTeMe oTcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM ABM)KCHUU
OTHOCHUTENIbHO KaObuHeTa GU3NKHU.

7. 3aBUCHUMOCTH YCKOPEHHsI TeJla OT MAacChl TeJa M ICUCTBYIOIICH Ha HETO CHIIBI.

8. HabGmronenue paBeHCTBA CUIT TIPU B3aUMOJICHCTBHH TEI.

9. V3MmeHeHme Beca Tesa MPH YCKOPEHHOM JIBHKEHUH.

10. [Tepexaua uMITyIHCA TIPH B3aMMO/ICHCTBHUH TEJL.

11. IIpeoGpa3oBaHus SHEPTUU IPU B3aUMOJCHCTBUH TEN.

ok ownPE

12. Coxpanenue UMITyJIbCa MPHU HEYIIPYTOM B3aUMOICHCTBUH.
13. Coxpanenue UMITyJIbCca P a0COIIOTHO YIPYTrOM B3aUMOJICHCTBUU.
14. HabGmoieHre peakKTHBHOTO JBUKCHHUSI.



15. CoxpaHeHne MEXaHUYECKOW YHEPTUH MTPU CBOOOTHOM TaICHHH.
16. CoxpaHeHre MEXaHUYECKOW SHEPTUU NPU ABMKCHUU TeJla TIOJT ACHCTBHEM MPYKUHBIL.
Jlabopamopuvie pabomul u onvimol.
KonctpyupoBanue Tpakra 1Jis pa3roHa 1 JajibHeHIero paBHOMEPHOro ABM)KCHUS IApUKa UITH TETIEKKH.
Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpyCcKa WM JBUKEHUS IIapUKa 110 HAKJIOHHOM MJIOCKOCTH.
Omnpenenenne yCKOpeHUs Teja MpH PaBHOYCKOPEHHOM JBIM)KEHHH 10 HAKJIOHHOW TITIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU TPU PaBHOYCKOPEHHOM JIBU)KEHUU 0€3 HaualbHOM CKOPOCTH.
[IpoBepka rumoresbl: e€ciau MpU PaAaBHOYCKOPEHHOM JBI)KEHHUU 0€3 HadyallbHOM CKOPOCTH IyTH OTHOCSTCS Kak psl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIKME TPOMEKYTKH BPEMEHHU OJJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHUS.
Onpenenenne KO3PPUITUEHTA TPCHUS CKOJTBKCHHS.
Omnpenenenue KECTKOCTU MPYKUHBIL.
Omnpenenenre pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBIKEHUU Tella TI0 TOPU30HTAIBHOM MOBEPXHOCTH.
10 Omnpenenenne pabOTHI CHITBI YIIPYTOCTH MPH MOABEME TPY3a € UCIIOJIb30BAaHNEM HETOABMKHOTO U TIOABHYKHOTO OJIOKOB.
11. Vzy4yenue 3akoHa COXpaHEHUS SHEPTHUH.
Pa3zgen 9. Mexann4yeckue KoJ1e0aHuA ¥ BOJIHBI.
KonebartenbHoe nsuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUM: MepHOJ], 4YacTOTa, aMIUIUTyAa. MaTeMaTH4eCKUil ¥ MPY>KUHHBIN MasTHUKY.
[IpeBparieHue sHEpPruu Npu KOIeOaTEILHOM JIBHKEHUU.
3aryxatomue KosneOanus. BreinyxneHHble koneOanusi. Pezonanc. Mexanudeckue BoJiHBI. CBOWCTBA MexaHW4YeCKMX BOJH. [IpomonbHble U
ToriepeyHbIe BOTHEI. [|JTMHA BOHBI M CKOPOCTH €€ paclpoCTpaHeHus. MeXxaHn4ecKre BOJHBI B TBEPAOM TeJe, CEHCMUYECKHE BOJTHBI.
3Byk. ' poMKOCTh 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. lHGpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habmtonienue xosnebanuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbl YTIPYTOCTH.
Habmtonienue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienne BeIHYK/IEHHBIX KOJIeOaHUI 1 pe30HaHca.
PacmipocTpanenne mpooabHBIX U MONIEPEYHBIX BOJIH (HAa MOJIEIH).
HabmroneHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYyCTHYECKUI PE30HAHC.
Jlaﬁopamopnbw padomut u onvimol.
Omnpenenenre 4acTOTHl U Mepro/ia KoIeOaHU MaTeMaTHIeCKOr0 MasiTHUKA.
OmnpeneneHne 9acTOTHI U MIEPHOAA KOJIeOaHUH TPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TTEPHOA KOJICOaHNUH TTOABEIICHHOTO K HUTH T'Py3a OT JIJTHHBI HUTH.

oW E
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HccnenoBanue 3aBUCUMOCTH TEPHOAA KOJIeOaHUH MPY>KUHHOTO MasgTHUKA OT MAcChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH IEpHO/Ia KoJieOaHuil rpy3a, MOABEHICHHOT0 K HUTH, OT MaccChl rpys3a.
OmnbITHI, 1EMOHCTPUPYIOIINE 3aBUCMMOCTb ITEpHO/1a KOJIeOaHUH MPYKMHHOTO MasiTHUKA OT MacChl TPy3a U )KECTKOCTH MPYKUHBI.

ok wbdE



7. H3mepeHne yCKOpPEHUs: CBOOOIHOTO A ICHUS.
Pasnen 10. DiieKTpoMarHuTHOE M0JIe M 3JIEKTPOMATHUTHbIE BOJIHbI.
OnexTpoMarautHoe noje. OnbiTel Papanes. SIBneHue 3neKTpoMarauTHON uHAyKuuu. Ilpasuino Jlenna. Dnekrporeneparop. DIeKTpOMarHuTHbIE
BOJIHBI. CBOMCTBA 3JIEKTPOMarHUTHBIX BOJIH. [1Ikana 37eKTpOMarHuTHBIX BOJIH. MCII0JIb30BaHNE 3JIEKTPOMATrHUTHBIX BOJIH JUJIS1 COTOBOM CBSI3H.
OnexTpoMarauTHas npupona ceera. CKopocTh cBeTa. BonHOBEIE cBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BomHoBBIE CBOICTBA CBETA.
Jlabopamopnuvie pabomot u onvimol.
1. H3ydeHue CBOMCTB AIIEKTPOMArHUTHBIX BOJIH C ITOMOIIBI0 MOOMIIBHOTO TeseoHa.
Paznen 11. CBeToBbIe siBJICHUS.
JIyueBas mozenb cBeta. Mcrounuku cBera. [Ipsmonuneiinoe pacnpoctpanenue ceera. 3atMeHnsa Connua u JIynel. Otpaxenue csera. Ilnockoe
3€pKajio. 3aKOH OTPaKCHMsI CBETA.
[Ipenomiienue cBera. 3akoH npeaomiieHus ceera. [loaHoe BHyTpeHHee oTpaxeHue cBeTa. Vcrnoib3oBaHue OJHOTO BHYTPEHHEIO OTPaKEHUs B
ONTUYECKUX CBETOBOJIAX.
JIunza. Xop mydeii B nuH3e. Ontudeckas cucreMa QoroanmnapaTa, MUKpPOCKONa U Teneckona. ['a3 kak ontuyeckas cucrema. biansopykocts u
JAJIbHO30PKOCTb.
Paznoxenue 6enoro ceera B ciekTp. OnbiTel HetoToHa. CliojkeHue crieKTpaibHbIX I[BETOB. Jucnepcus cBeta.
Jemoncmpayuu.
[IpssMonMHENHOE pacIpOCTPAHEHHE CBETA.
OtpaxeHnue cBera.
[Tonmyuyenne n300pa’keHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomienne ceera.
OnTHYecKuii CBETOBO/I.
Xon styueil B coOuparoleit aunse.
XoJ J1y4el B pacCeuBaroLLEH JTUH3E.
[Tonydyenne n300paxeHuii ¢ TOMOIIBIO JINH3.
. Ilpunuun peiictBus oToamnmnapara, MUKPOCKOIIa U TeJIECKOTa.
10. Mogens riasa.
11. Pa3noxenue 6enoro cBeTa B CIEKT.
12. TTony4yenne 6e10r0 CBETa NMPH CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomst u onvimol.

CoNORrwOdE

1. HccnenoBanue 3aBUCUMOCTH yTjla OTPAyKEHUSI CBETOBOIO JIy4a OT yIJIa NaJACHHUS.
2. H3ydenue xapaKkTEepUCTHK M300paXeHHUs IIPEAMETA B IIJIOCKOM 3epKaJe.
3. MHccrnenoBanue 3aBUCHMOCTH YIJIa MPEJIOMIICHHS CBETOBOTO JIy4ya OT yIJjla NaJeHHs Ha IPAHULIE «BO3LyX—CTEKIION.



4. TlonmyueHue n300paKEHHIA C TTOMOIIBIO COOMPAIOIIEH JTUH3HI.
5. Ompenenenue GOKYCHOTO PACCTOSIHUS U ONITHYECKOM CHITBI COOUPAIOIICH JTMH3BI.
6. ONBITHI IO Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.
7. OmbIThI 11O BOCIPHUATHIO IIBETA MIPEIMETOB MPU UX HAOIOIEHUH Yepe3 IIBETOBbIC (UIBTPHI.
Pa3gen 12. KBaHTOBLIE SIBJICHHUS.
OmneiThl Pesepdopna u muranerapras Mojenb atoma. Mognenbs atoma bopa. Mcmyckanue u mornomeHue cBerta atomoM. Kantel. JIuHeldareie
CHEKTPHI.
PaguoaktuBHOCTh. Anb(a-, O6era- u ramma-uszinydeHus. CTpoeHHe aTOMHOro sjapa. HykioHHas Mojenb aTtoMHOro sapa. M30Tomsl.
PannoaktuBHble npeBpanienus. llepuoa nomypacnana aTOMHBIX s11€p.
SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsIOBOIO M MAaCCOBOTO YHCEN. DHEPrusl CBs3U aTOMHBIX sijiep. CBsi3b Macchl M dHEpruu. Peakuun
cuHTe3a U Jenenusd anep. Mcrounuku sneprun ConHLa u 3BE3.
AnepHas sHepreTuka. JleiicTBUs paAOaKTUBHBIX U3JIyYEHUHN Ha )KMBbIE OPTaHU3MBI.
Hemoncmpayuu.
CrexTpsl U3JIy4eHUs U TIOTJIOMICHHUS.
CrexTpsl pa3IuvHbIX Ta30B.
CnexTp BomopoJa.
Habmonenue TpekoB B kamepe BunbcoHa.
Pabota cuéTurika HOHU3UPYIOIUX U3TYUCHUH.
Perucrparus uznydeHus: npupoHBIX MUHEPAJIOB U TTPOTYKTOB.
Jlabopamopuvie pabomsl u onsimol.
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1. HaOmroneHue CIIONIHBIX M IMHEWYAThIX CIIEKTPOB U3ITYUYEHHUS.

2. HccrnenoBaHue TPEKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY Iy TH (110 oTorpadusim).

3. U3mepeHue paaroakTHBHOTO (OHA.

IHoBTOpHTE/ILHO-0000111a10IIIUIT MOTYJIb.

IToBTOpUTENBEHO--0000IIAIOIINKA MO/IYJIb MPeIHa3HAuEH JJI CUCTEMAaTH3allMu U 0000IEHHs IPEAMETHOTO COJIEP>KaHMsI M OIBITA JeSITeIbHOCTH,
NpUOOPETEHHOIO MPHU H3YYEHUHM BCEro Kypca (U3MKH, a TaKKe I MOJATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY O3K3aMeHy MO (U3MKe Uis
oOyJaromuxcsi, BHIOpaBUINX ATOT yUeOHBIN IPEIMET.

[Tpu n3ydeHNn JaHHOTO MOJYJISl PEATU3YIOTCS M CUCTEMATH3UPYIOTCS BUIBI EATEIFHOCTH, HA OCHOBE KOTOPBIX 00ECIIeYHBACTCS TOCTHIKCHUE
NPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMbIX pPEe3yJlbTaTOB OOy4eHHUs, (OPMHPYETCS €CTeCTBEHHOHAy4Hass IPaMOTHOCTb: OCBOEHHE HayUHBIX
METOJIOB WCCIICIOBAHUS SIBICHUI MPUPOABI M TEXHUKH, OBJIQJCHUE YMEHUSAMH OOBACHATH (PU3MUECKUE SIBICHUS, NMPUMEHAS IMOJyuYeHHbIC 3HAHMA,
pemaTh 3a/1a4d, B TOM YHCIIe KAaUeCTBEHHBIEC U SKCIIEPHUMEHTATbHBIC.

[TpuHIIMNIIATBFHO NEATENTFHOCTHBIN XapaKTep AaHHOTO pasfelia pealu3yercs 3a CYET TOTO, YTO 00yUaroInecs: BHITIOIHSIIOT 33aJaHHs, B KOTOPBIX
UM TIpe/JIaracTcs:

Ha OCHOBE MOJIY4YEeHHBIX 3HAHUN pacliO3HaBaTh U HAYYHO OOBSACHATH (PU3UUECKHUE SABICHHUS B OKPY>KaIOLIeH MPUPOJIe U TIOBCEAHEBHOM KHU3HH;



WCIIOIh30BaTh HAYYHBIE METOJbI HCCIAEAOBAHHUS (U3MUECKUX SBICHUN, B TOM YHCIE IS MPOBEPKH TUIIOTE3 M TOJIYYEHHUS TEOPETUUYECKHX
BEIBOJIOB;
OOBSICHSITh HAYYHBIE OCHOBBI HaMOOJIee BAKHBIX JOCTHKCHHI COBPEMEHHBIX TEXHOJOTHH, HANPUMEpP, MPAKTUICCKOTO HCIOJIb30BAHUS PA3IUYHBIX
HCTOYHUKOB HEPTUU HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3HUKE HA YPOBHE OCHOBHOI'O OBHIETO
OBPA3OBAHUA

I/I3yquI/Ie (1)I/IBI/IKI/I Ha YPOBHC OCHOBHOI'O 06mero O6pa3OBaHI/I${ HaIlpasJICHO Ha AOCTHXXCHUC JIMYHOCTHBIX, MCTAIIPEAMETHBIX U IMPCIMETHBIX

O6pa3OBaTeJ'II>HI>IX PE3yJIbTAaTOB.

B pesynbTare uzyueHust pU3NKN Ha ypOBHE OCHOBHOTO 001Iero 00pa3oBaHus y oOydaronierocs OyayT COpMHPOBAHBI CIEIYIOIINE INYHOCTHBIC

pe3yJIbTaThl B YaCTH:

1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:

[] mposiBIIeHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3UUECKOM HayKH;

[ IEHHOCTHOE OTHOIIIEHHE K JJOCTH)KEHUSIM POCCUICKUX YyUEHBIX--(U3UKOB;

2) rpaKIaHCKOTI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

[] rOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYX/I€HUHU OOIIECTBEHHO 3HAYMMBIX U 3TUYECKUX IPOOJIEM, CBA3aHHBIX C IPAKTUUYECKUM IPUMEHEHUEM
JOCTHOKEHUH pu3uku;

[] 0cO3HaHHE BaXKHOCTU MOPAJIBHO--3TUYECKUX TPUHLIMIIOB B JESITEIBHOCTH YUYEHOTO;

3) acTeTHYECKOr0 BOCIIMTAHMS:

[] BOCIIpHUSITHE CTETHUECKUX KaueCTB (PU3NUYECKOM HayKH: €€ rapMOHMYHOIO IOCTPOSHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHMA:

[] oco3HaHME LIEHHOCTH (U3NYECKOM HAYKM KaK MOIIHOTO WHCTPYMEHTa ITO3HAHUS MHpa, OCHOBBI DPAa3BUTHUS TEXHOJIOTHH, Ba)kHeHIen
COCTABJISIFOLIEN KYJIbTYPHI;

[} pa3BUTHE HAyYHOU J1F0003HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON eI TEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

[] oco3HaHMEe IIEHHOCTH Oe3omacHoro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJOTMYECKOM MHUpE, BaXXHOCTH MpaBUi 0€30IacCHOrO MOBEAEHHUS Ha
TPaHCHOPTE, Ha JOPOTax, C HMEKTPUYECKUM U TETIOBBIM 000pPY/IOBAHHUEM B JIOMAIITHUX YCIOBHSIX;

[J chopMHUpOBaHHOCTH HaBbIKa PeQIEKCHH, TPU3HAHUE CBOETO MIpaBa Ha OIIKMOKY M TaKOro e MpaBa y APyroro 4eaoBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

[] akTMBHOE y4acTHe B PEIICHUWHU NMPaKTHUECKUX 3a7ay (B paMKax ceMbH, 00pa30BaTeIbHOW OpraHU3alllM, TOpoJia, Kpas) TEXHOJOTHUECKOW U
COLIMAJIbHOM HANpPaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3MUECKUX 3HAHUI;

[ mHTEpeC K MPAKTUYECKOMY M3YyUEHUIO podeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA:

[ opueHTanus Ha IPUMEHEHHe (PU3MUECKUX 3HAHUH IS pelieHus 3a7a4 B 00JIACTH OKPYXKAIoIeil cpe/ibl, IUIAaHUPOBAHUS MOCTYIIKOB M OLIEHKH UX
BO3MOJKHBIX MOCJIEJICTBUI 17151 OKpPY>KaOIEel CpeIbl;

[ oco3HaHMe TII00AIBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U IMyTel UX PELICHHUS;



e 8) aganTanuM K U3MEHSIONIUMCH YCJIOBHSAM COUMAILHON M MPUPOIHOM Cpeabl:

e [] moTpeOHOCTh BO B3aMMOJICHCTBUY MPH BHIIOJHEHUH UCCIIEIOBAHUM U MPOEKTOB (PU3NYECKON HAMPaBIEHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSM
ApYTHX;

e [] NOBBIIIECHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO e TeNbHOCTD;

e [] moTpebHOCTH B GOPMUPOBAHUU HOBBIX 3HAHMIA, B TOM YHclie GOPMYJIUPOBATH UJEH, TOHSITHS, TUIIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSIX;

e [] oco3Hanue nepUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DUBHKH;

e [] myaHMpOBaHUE CBOETO Pa3BUTHS B IPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHHIA;

e [] crTpemiieHHWE aHAIM3UPOBATH M BBISIBISATH B3aUMOCBSI3M TPHUPOJIBI, OOIIECTBA M IKOHOMHUKH, B TOM YHCIE C HCIIOJIB30BAHHEM (U3MUYECKUX
3HAHUU;

e [} olleHKa CBOUX JICHCTBUI C yUETOM BIIMSHHUS HA OKPY>KAIOILYIO CPEY, BOZMOXKHBIX INI00AJIBHBIX MOCIEICTBUM.

METAINIPEJMETHBIE PE3YJIBTATHI

B pesynbraTe ocBoeHUs mporpaMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHusi y oOyuaromerocsi OyayT chOpMHUPOBAaHBI
MeTanpeJIMeTHbIe pe3yJabTaThl, BKIIOYAIOIINE [T03HABATEIbHbIC YHUBEPCAIbHBIC YUeOHbIe IEHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAJIbHbBIE YUeOHbIC
NENCTBUS, PETYJISITUBHBIE YHUBEPCAJIbHbBIE YUeOHbIE TEHCTBUSI.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NelCTBUSA

Ba3zoBble Jioruyeckue aeiicTBuA:
® BBIBIATH M XapaKTePU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUH);
® YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKALIMU, OCHOBaHMS JUIsl 00OOIIEHUS U CPABHEHMUS,
® BBIBIATH 3aKOHOMEPHOCTM M TPOTHBOPEUUS B paccMaTpuBaeMbIX (aKTax, JAHHBIX W HAOJIOJEHUSAX, OTHOCALUIMXCA K (U3NYECKUM
SBJICHUSIM;
® BbBUIBIATH NPUYUHHO--CIIECACTBEHHbIE CBSI3U MpPH HU3YYEHUH (QU3MYECKUX SBJICHUI M MPOLIECCOB, JENaTh BBIBOJBI C HCIOJIb30BAHUEM
JIeNYKTUBHBIX U UHAYKTUBHBIX YMO3AaK/IIOUEHUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEIHUNH;
®  CaMOCTOSITENBHO BBIOMPATh CIOCO0 pelieHust yueOHoi (u3nueckoit 3a1auu (CpaBHEHHE HECKOJIbKMX BapUaHTOB pelIeHUs, BbIOOp Haunbolee
MOJIXOJIALIETO C YUETOM CAMOCTOSATENBHO BbIIETICHHBIX KPUTEPHUEB).
Ba3zoBble uccienoBarebckme 1eCTBUSA:
® JCIIOJIB30BATh BOIIPOCHI KAK MCCIEA0BATEIbCKUI NHCTPYMEHT ITO3HAHMS;

® IPOBOJUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUTAHY OIIBIT, HECIOXHBIH (DU3MYECKHA SKCIICPUMEHT, HEOONBIIOEe WCCIIEA0OBAHNE
(hU3UIECKOTO SIBIICHNS,



OIICHUBATh Ha MPUMECHUMOCTDb U TOCTOBCPHOCTH I/IH(i)OpMaI_[I/IIO, MOJIYUYCHHYIO B XOA€ MCCICIOBAHUSA WU SKCIICPUMCHTA,

CaMOCTOATCIIbHO (bOpMy.]'II/IpOBaTB O606HI€HI/I$I W BBIBOJbI 11O pe3yJibTaTaM HpOBeI[éHHOI‘O Ha6J'IIO,Z[eHI/IH, OIlbITa, UCCIICOOBAHUI,
IIPOrHO3UPOBATH BO3MOXHOC I[aJ'IBH@fIH.Iee pa3sBUTHUC (1)I/ISI/ILICCKI/IX IIpOoNHECCOB, a TAKXKE BLIABUI'aTh IIPCAINIOIOXKCHUA 00 ux Pa3BUTHHU B HOBBIX
YCJIOBUAX U KOHTCKCTAX.

Pab6ora ¢ undopmanmueii:

MPUMEHSTh Pa3IMYHBIC METO/bI, HHCTPYMEHTHI M 3alpOChl NMPHU TIOMCKE W 0TOOpEe MH(MOpMAIMHM WM JAHHBIX C YYETOM MPEIUIOKESHHOU
y4ueOHOU (pr3nUecKoi 3a1auu;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMALIMIO Pa3IMYHbIX BUJOB U (DOPM IMpeICTaBICHHUS;
CaMOCTOSITENILHO BbIOMpaTh ONTHUMANBbHYIO (OpMYy MpeacTaBieHUs HHGDOpPMALMM M WLTIOCTPUPOBATh pPElIaeMble 3a7aud HECIOKHBIMU
cXeMaMHu, IuarpaMMaMu, HHOU rpadukoi 1 X KOMOUHALIUSAMHU.

KoMMyHHKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIE 1efiCTBHUS:

B XO0/i¢ 00CYKAEHHUs y4eOHOro MaTepuana, pe3yiabTaToB JIAOOPATOPHBIX PabOT M MPOEKTOB 3aJaBaTh BOIPOCHI IO CYLIECTBY 00CYXkIaeMOn
TEMbI U BBICKA3bIBATh U/I€U, HAlIEJIEHHbIC HA PELICHHE 3aa4l U NOJIepKaHue OJ1aroxenareIbHOCTH OOLICHNUS;

COIIOCTABJIATH CBOU CYXJIECHHUA C CYKACHUSIMU IPYTMX YYaCTHUKOB J1Majora, OOHapy>KMBaTh Pa3IMUUe U CXOJCTBO MO3ULIUH;

BBIPA)XaTh CBOIO TOUYKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

yOIMYHO MPEACTaBIATh PE3YJIbTaThl BBITOJIHEHHOTO (PU3HUECKOTO OMbITA (3KCIIEPUMEHTA, UCCIIEA0BAHMSI, IPOCKTA);

MIOHMMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHIMBHUyaJIbHON pabOThI IPU peIIeHUH KOHKPETHON (PM3NYECKOM MpoOIIeMbl;
MPUHUMATD LEJIH COBMECTHOM JI€ATEIbHOCTH, OPTraHU30BBIBATh ACUCTBUS MO €€ TOCTHIKEHUIO: PACTIPEAEIATh PO, OOCYKAATh MPOLECCHl 1
pe3yNbTaThl COBMECTHON pabOTHI, 0000I11aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

BBINOJIHATH CBOIO YacTh PaOOThI, TOCTUTas KAUECTBEHHOTO pe3yjbTaTa [0 CBOEMY HAIIPABICHUIO M KOOPAWHUPYS CBOU JIEHCTBUS C IpYTMMHU
YJIeHaMU KOMaH/ibl;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOMMH TPOAYKT MO KPUTEPUSM, CAMOCTOSITENFHO CQOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aWMOJIEVICTBUS.

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUSA

Camoopranuszauus:

BBISIBJISATH MPOOJIEMBI B )KM3HEHHBIX M YUE€OHBIX CUTYallUsAX, TPEOYIOLHMX s pelieH s PU3NUECKUX 3HaHU;

OPUEHTUPOBATLCS B PA3JIMYHBIX MOAXOAAX MPUHATUSA PELIECHUN (MHOUMBUAYAIbHOE, NPUHATHE PEUICHMs] B TPYIIIE, NPUHATUE PELICHUN
Ipynmnon);

CaMOCTOSITENIHO COCTaBISATh AJITOPUTM pelleHus (U3NYECKOH 3ahayd WM IUIaHA HCCIIEAOBAaHUS C YYETOM HMEIOIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IIPeUlaraéMble BapUaHThI PEIIECHUI;



JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/JIEKT:

J1aBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeJiaraTh IIaH €€ U3MEHEHNS,

OOBSCHATH MPUYUHBI JOCTHXKEHUS (HEAOCTHXKEHHUS) pe3yIbTaTOB ACSITEbHOCTH, AaBaTh OL[CHKY NPHOOPETEHHOMY OTIBITY;

BHOCUTbH KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHHUS (DU3MUECKOrO HCCIEIOBAaHUS WM MPOEKTa) Ha OCHOBE HOBBIX
0OCTOSITENILCTB, N3MEHUBIINXCS CUTYAIMH, YCTAaHOBJICHHBIX OUIMOOK, BO3HUKIIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM;

CTaBUTH ce0si HA MECTO APYroro 4ejJoBeKa B XOJAE CIOpa WM JUCKYCCHM Ha HAy4YHYIO T€My, MOHMMAaThb MOTHBBI, HAMEPEHHS WU JOTHKY
JPYroro;

MpU3HABaTh CBOE MPABO Ha OIIMOKY MPH pelIeHnH (PU3NUECKHX 3a]a4 WM B YTBEPKICHHUIX HA HAYYHBIE TEMBI M TAKOE e MPaBo JIPYroro.

INPEAMETHBIE PE3YJIbTATDI

K kony o0yuyenus B 7 Kjacce IpeMETHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAXXaTh CPOPMHUPOBAHHOCTh Y O0YUArOIIUXCS YMEHUI:

HUCITIOJB30BATh ITOHATHA: q)HSI/I‘-ICCKI/Ie U XHMHUYCCKUEC ABJICHU, Ha6JIIOI[eHI/IC, OKCIICPUMCHT, MOJCJIb, THIIOTEC3a, CAWMHUIIbI CI)I/I3I/I‘~IGCKI/IX
BEJIMYUH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHHS BeIecTBa (TBEPIOE, KUAKOE, Ta3000pa3HOe), MEXaHUUECKOE JIBIXKEHHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, TPSMOJMHEWHOE), TPACKTOPHs, pPaBHOACUCTBYIOMmAs cuia, nedopmanus (ympyras, IIIacTUYecKas), HEBECOMOCTb,
COOOMIAOIINECS COCY/IbI;

pasnuuath sBineHus (auddysus, TEIIOBOEe NBIKEHUE YaCTHUI] BEIIECTBA, PAaBHOMEPHOE ABUKEHHE, HEPaBHOMEPHOE ABM)KCHHE, WHEPIIUS,
B3aMMO/ICIICTBUE Tell, paBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHON OChIO BpallleHHs, Mepeaya JaBleHus TBEPABIMU TellaMU, KHJIKOCTAMU U
razamu, aTMoc(epHoe 1aBlIeHHe, TUIaBaHHUE Tell, MPEBPAIICHUS MEXaHMUECKOW YHEPTHH) TT0 OTMIMCAHUIO X XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMNX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHNUE N3YYCHHBIX (PU3MUECKUX SBICHHUM B OKPY>KAIOLIEM MHpE, B TOM 4Hciie (U3NUeCKre IBICHUS B IPUPOJIE: IPUMEPHI
ABWIKCHUS C PA3JIMYHBIMU CKOPOCTAMU B JKUBOH M HEKUBOU mnpuponae, ﬂCﬁCTBHC CUJIBI TPCHUA B IPUPOAC U TEXHUKE, BIIMAHUC aTMOC(l)epHOFO
JIABJICHUS Ha )KMBOW OPTaHM3M, IJIaBaHUE PHIO, PhIYaru B Telie YeJI0BeKa, IPU 3TOM MEePEBOAUTH MPAKTUYECKYIO 33/1a4y B yUeOHYIO, BBIACISATH
CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKHM) (PU3NUECKUX SIBICHUI;

OINMCHIBAaTh M3yYEHHBbIE CBOMCTBA TeNl W (U3MUECKUE SBIECHUS, HCIONb3Yys (U3NYECKUE BEIUYUHBI (Macca, 00bEM, IUIOTHOCTH BEIECTBA,
BpeMsi, MMyTh, CKOPOCTh, CPEIIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tella, CHJIa TPeHHUs, AaBieHue (TBEPIOTO Tena, KUAKOCTH,
rasza), BBITQJIKHUBAIONIAs CHJIA, MEXaHW4YecKas padoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KOA()(PUIIMEHT IOJIE3HOTO ICUCTBUS
MEXaHU3MOB, KHHETHYECKAsA H IIOTCHIUAJIbHAas BHepFI/IH), IIpru OIIMCAHUHW TIPAaBUIIBHO TPAKTOBATHh (1)1/1314'—1601(1/1171 CMBICJI HCIIOJIB3YEMBIX
BEJIMYMH, UX O0O3HAYCHHS] U EAWHHIBI (PU3NYECKUX BEITUYHMH, HAaXOAUTh (DOPMYIbBI, CBS3BIBAIOIINE MAaHHYIO (PU3UYECKYIO BEITUYHMHY C
JOPYTUMH BETUYMHAMU, CTPOUTH IPaUKN H3yUYEeHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUMYMH;



XapaKTepu30BaTh CBOICTBA Tell, (PU3NMUECKUE SIBICHUS U MPOIIECChI, CIOIb3Ys MpaBHiia CIOXKEHUS CUII (BIOJIb OJHOU MpsMOif), 3aKoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBHJIO paBHOBecHs pblyara (6JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHS MEXaHUYECKOI
SHEPTHUH, IIPU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aMMCBHIBATH €0 MaTEMaTHUYECKOE BhIPAKEHUE;

OOBSICHATH (PU3UUECKHUE SIBIICHUS, TPOLIECCHI X CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYAIIM IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISIBJISITH NPUYMHHO--CIICJCTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE M3 1—2 JOTrMYeCKHX IIaroB ¢ OMopoid Ha 1-2 M3y4YEHHBIX CBOMCTBA
(bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTh pacy€THbIe 3a1a4d B 1—2 JeicTBUS, UCHOJB3Ys 3aKOHBI U (POPMYIIbI, CBsI3bIBaONINE (U3NUECKUE BEITUYMHBL: Ha OCHOBE aHAIM3a
YCIIOBHA 3a/1a4M 3aIHMCHIBATh KPAaTKOE YCJOBHE, MOJCTABIATh (DU3MUYECKHE BEIWYMHBI B (DOPMYIJIBI M TPOBOIUTH PACUETHI, HAXOAMUTH
CIPaBOYHbIE TaHHBIE, HEOOXOIUMBIE JUISl PEIICHHUS 33/1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEeHHON (PU3UUYECKOI BETNYMHBL;

pacrno3HaBaTh IpOoOJIeMbl, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH (PU3NYECKUX METOAOB, B ONMCAHUU MCCIIEIOBAHUS BBIIEIATH IPOBEPSEMOE
MIPEIoIoKEeHHE (THIIOTE3Y), pa3indaTh U UHTEPIPETUPOBATH MOMYyUEHHBIH pe3ynbTaT, HAXOAUTh OMIMOKH B XOJI€ OIbITA, /IENaTh BHIBOABI IO
€ro pe3yibTaTaM;

MIPOBOJIUTH OTIBITHI 110 HAOIIOJCHUIO (PU3NYECKUX SBICHUNA WM (PU3HMUECKUX CBOWCTB TeN: (HOPMYITHUPOBATH MPOBEPSEMBIC MPEAIIONIOKEHHS,
coOupaTh YCTAaHOBKY U3 MPEI0KEHHOTO0 000PYIOBaHNUS, 3alIUCHIBATh XO/I ONBITa U (POPMYITHPOBATH BHIBOBL;

BBITIOJIHATH TPSIMbIE M3MEPEHHsI PACCTOSHHS, BPEMEHH, MAccChl Tena, 00b&Ma, CHIIBI M TEMIIEpaTypbl C UCIOIb30BAHUEM AaHAJOTOBBIX U
U (POBBIX MPUOOPOB, 3aMUCHIBATH TOKA3AHUS TPUOOPOB C YUETOM 33aJaHHOW a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOAUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOM BEIMUYMHBI OT JPYTOol C MCIOJB30BAaHUEM IPSAMBIX U3MEPEHUHN (3aBUCHUMOCTH
IIyTH PAaBHOMEPHO JBHXKYILIErocs Tela OT BPEMEHU J[BMXKEHHUS Teja, CHJIbI TPEHHs CKOJIbKEHHsS OT Beca Tela, KauyecTBa 00paboTKu
MOBEPXHOCTEH Tel M HE3aBUCUMOCTHU CHJIBI TPEHUS OT IUIOIIAJU CONPUKOCHOBEHMSI TEJ, CHJIbI YNPYTrOCTH OT YAJUHEHHS HPYKHUHBI,
BBITAJIKMBAIONICH CHJIBI OT 00BbEMA MOTPYKEHHOW YacTH Tela M OT IJIOTHOCTH KHJAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTHU Tena, OT
rIIyOUHBI, HA KOTOPYIO TMOTPY>KEHO TENO, YCIOBUM TUIaBaHUS Tel, YCIOBUIM paBHOBECHs phlyara U OJOKOB), y4acTBOBaTh B INITAHUPOBAHUU
y4eOHOr0 HCCIeOBaHMs, COOMPAaTh YCTAaHOBKY W BBINOJHATH H3MEPEHHUs, CleAys MNPEeIJIOKEHHOMY IUIaHy, (UKCHpPOBATh pPE3YJIbTaThl
MOJIyYEHHON 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BHJIE NPEIOKEHHBIX Tabmuil W TpaduKoB, JeiaTb BBIBOABI IO pe3yJbTaTam
UCCIIETIOBAHMUS;

MPOBOANTH KOCBEHHBIE M3MEPEeHUs (PU3MUECKHX BEMMUYWH (TUIOTHOCTH BEIIECTBA KHUAKOCTH W TBEPJOTO TeJa, CUja TPEHUS CKOJIBKEHUS,
JIABJICHHUE BO3/yXa, BHITAJKMBAIOIIAS CHJIA, JEHCTBYIONIAs HA TIOTPYKEHHOE B XKHUAKOCTh Te0, KO3()PHUIIMEHT MOJIE3HOTO ASHCTBUS TPOCTHIX
MEXaHHU3MOB), CJIeYs MPEATOKEHHON MHCTPYKIIMH: TIPH BBIOJIHEHUH U3MEPEHUN cOOMpaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY U BBIYUCIATH
3HAYCHNE NCKOMOM BEITNUHNHEL,

co0JII0AaTh MpaBuiia TEXHUKHU 0€30IaCHOCTH MpU paboTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPUHIMIBI JEHCTBUS IPUOOPOB U TEXHUYECKUX YCTPONCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIAOIINECS COCYbl, OapoMeTp,
phIyar, NOJIBUKHBIN U HEMOABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;



XapaKkTepu30BaTh MPHUHLMUIBI ACHCTBUS HM3YyUYEHHBIX MPUOOPOB M TEXHUUYECKHUX YCTPOMCTB C OMNOPOH Ha UX OmucaHus (B TOM YMHCIE:
MOALIUITHUKY, YCTPOHCTBO BOJOMPOBO/IA, THIPABINYECKUI ITPecC, MAHOMETP, BICOTOMED, MOPILIHEBOM HACOC, APEOMETP), UCIIONIb3YS 3HAHUS
0 CBOMCTBaxX (hU3MUECKUX SIBICHUM U HEOOXOAUMbIe (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANUTH TPUMEPHI (HAXOIUTh MHOOPMAIMIO O IPUMEpPax) NPAaKTUYECKOTO HCIIOJIB30BaHMs (PU3MYECKUX 3HAHWH B IMOBCETHEBHOM >KU3HU
i obecriedeHus: 0€30MaCHOCTHU MPHU OOpallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUS 3/10POBbS U COOIIOCHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY>KAIOILEH CPELE;

OCYIIECTBIISAITH OTOOP MCTOUHUKOB MH(pOpMaIu B VIHTEpHETE B COOTBETCTBUU C 33JJaHHBIM MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUH W TYTEM CpPaBHEHHUS DPA3IUYHBIX HCTOUYHUKOB BBLACIATH WH(POPMALIMIO, KOTOpPas SIBISIETCS NMPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh MPU BHIOJHEHUH YUEOHBIX 3aJaHUI HAYYHO--TIOMYJISIPHYIO TUTEPaTypy (PU3HUECKOTO COAEp KaHUs, CIIPABOYHbIE MaTepUabl,
pecypcbl cetu MHTepHeT, BlajeTh NpuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHus MHGOpPMAIUU U3 OAHOW 3HAKOBOW CHUCTEMBbI B
APYTYIO,

cOo3/1aBaTh COOCTBEHHBIE KPATKHE MICHbMEHHBIC M YCTHBIE COOOIIEHHSI HA OCHOBE 2—3 MCTOYHUKOB MH(POPMALIUU (PU3UIECKOTO CONEPIKAHMS, B
TOM 4HcJIe MyOIMYHO JIeNaTh KpaTKUe COOOIICHHS O Pe3yJibTaTaX MPOEKTOB WM YYEOHBIX UCCIIeI0OBAaHUM, IPU ATOM IPaMOTHO HCIOJIB30BaTh
M3yYEHHBIN MOHATHHHBIN anmapar Kypca (pU3UKH, COTPOBOKIATh BBICTYIUICHHE IPE3CHTAINEH;

1P BBIIOJHEHUH y4€OHBIX IPOEKTOB M UCCIIEOBAHUM pacrpenensaTh 0053aHHOCTU B IPYIIIIE B COOTBETCTBUU C IIOCTAaBICHHBIMU 3aJa4yaMu,
CIIEIUTh 3a BBINOJIHEHHEM IUIaHA JEHCTBUIl, a/JeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIQJ B JIE€ATEIbHOCTh TPYIIIbI, BBICTPAUBATh
KOMMYHHMKAaTHBHOE B3aUMOJIEICTBHE, yUNThIBasi MHEHHE OKPYKAIOLIHX.

K koHIy 00yueHus B 8 kjacce peMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y 00yUarOIUXCs YMEHUI:

HCIIONB30BaTh IIOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JABMKEHHUE ATOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BELIECTBA,
KpUCTaNINYeCKUe M aMop¢HbIe Teja, HACHILEHHBIH M HEHACBHIIEHHBIN Map, BIAXXHOCTh BO3JyXa, TeMIlepaTypa, BHYTPEHHSS SHEprus,
TEIUIOBOM JBUIaTellb, JJEMEHTAapHBIA JJIEKTPUYECKHM 3apsii, DJIEKTPUYECKOE II0JIe, IIPOBOJHHMKM MW JUAIEKTPUKH, IOCTOSHHBIN
JIEKTPUYECKUI TOK, MArHUTHOE I10JIE;

pa3nuyath sBJIeHUS (TEIJIOBOE pacIIMpeHHe W cXaTue, Terionepenada, TEIIOBOE PaBHOBECHE, CMadyMBaHUE, KalWIUISPHBIEC SBIICHUS,
UCIapeHue, KOHJIEHCAllMs, IUIaBJIeHHe, KpHUcTauin3auus (OTBepAeBaHME), KHUIEHHE, Teruionepeaaya (TErIONpPOBOAHOCTh, KOHBEKIHS,
U3Iy4YeHUE), IJIEKTpHU3alMsi TeJ, B3aUMOJCHCTBUE 3apsa]oB, ICUCTBUS DJICKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3anMOJIEHCTBHE
MarHuTOB, JIEMCTBUE MAarHUTHOTO TOJIS HA TPOBOJHUK C TOKOM, JIEKTPOMAarHUTHasi MHAYKIMSA) IO OMMCAHUIO UX XapaKTepHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIMIUX JTaHHOE (PU3NUECKOE SBICHHUE;

pacrno3HaBaTh MNPOSBICHHE HM3yYEHHBIX (U3MUYECKUX SIBJICHUM B OKpY)KAIOIIEM MHpE, B TOM YHUCIE (PU3NYECKHE SBICHHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHE W KallWUIApHBIE SBJICHHUS B MPHUPOAE, KPUCTAUIBI B mpupoje, uzinydeHue ConHia, 3amep3aHue BOJOEMOB,
MoOpcKkHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera, 3JEKTPUUECKUE SBJIEHUS B aTMocdepe, AJIEKTPUUYECTBO KUBBIX OpraHU3MOB,
MarHuTHoOe moje 3emiu, Apei¢ MOJIICOB, POJb MAarHUTHOTO MOJS JJS JKU3HM Ha 3emile, MOJNSAPHOE CHSHHUE, NPU 3TOM IE€PEBOAUTH
MPAKTUYECKYIO 3ajlauy B y4eOHYI0, BBIIENAT CYLIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;



OIMCBIBATh M3YyYEHHBIE CBOMCTBA TeJl M (PU3UYECKUE SIBJICHUSA, UCIOJb3Yys (PU3NYECKUE BEIMUYUHBI (TeMIepaTypa, BHYTPEHHSS SHEpIus,
KOJINYECTBO TEIJIOTHI, y/elbHasl TEIUNIOEMKOCTb BEILECTBA, yAEIbHAs TEIUIOTa IUIABJIECHUS, yJelIbHas TEeIUIoTa NapooOpa3oBaHUs, yAeiIbHas
TEIUIOTAa CrOPaHus TOIUIMBA, KO3(PULMEHT MMOIe3HOro NeiCTBUS TEIIOBOM MAallUMHbI, OTHOCUTENbHAS BIQXKHOCTh BO3/yXa, HJIEKTPUUECKHM
3apsijl, cujla TOKa, AJIEKTPUYECKOE HAIPsDKEHHE, CONMPOTHBIICHHE MPOBOJHHKA, y/EIbHOE CONPOTHBICHUE BEUIECTBA, pab0Ta M MOIIHOCTH
9JIEKTPUUYECKOTO TOKA), MPU ONMHUCAHUM TPABMIIBHO TPAKTOBATh (PM3MUECKUIl CMBICI HCIIOJIB3YEMbIX BEIUYMH, 0003HAUCHHUS U €AMHUIIBI
(GU3NYEeCKUX BEIUYMH, HaXOAUTh (OPMYJIbl, CBSA3BIBAIOIIME JAHHYIO (DPU3UYECKYIO0 BEIMUYMHY C JIPYTMMH BEJIWYMHAMH, CTPOUTH Ipaduku
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBICHUS U MPOLECCHI, HCIIOIb3YsI OCHOBHBIE TIOJ0KEHUS MOJIEKYJISIPHO --KHHETUIECKON TeOprn
CTPOEHUS BELIECTBA, IPUHIUI CYNEPIIO3UIIMHU MoJIeH (Ha KaUeCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHMs 3apsafa, 3akoH OMa JuIsl yyacTka Liemu,
3akoH Jlxoyns—JleHna, 3aKOH COXpaHEHUsl SHEPIUU, 3aKOH ApXHUMena, IPU ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIUCHIBATH
€ro MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (U3UYECKHE MPOLIECChl M CBOMCTBA TeJ, B TOM YHUCIIE M B KOHTEKCTE€ CUTyalMil MPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJIATh IPUYMHHO-CIIEJCTBEHHBIE CBS3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOrMYecKMX IIaroB ¢ Omnopoil Ha 1—2 H3y4dEeHHBIX CBOHCTBa
(bu3nYecKuXx sIBICHUH, GPU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3a1a4d B 2—3 JCHCTBUS, UCIOJB3Ys 3aKOHBI U (POPMYIIBI, CBSI3bIBAIONINE (U3NUECKUE BEIMUMHBI: HA OCHOBE aHAIM3a
YCIIOBHA 33Jiaydl 3allUChIBaTh KPAaTKOE YCJIOBUE, BBISABIATh HEAOCTATOK JAHHBIX JJIS PEIEHHs 3aJaud, BbIOMpATh 3aKOHBI U (OPMYIIbI,
He0OXOoUMBIE I €€ peleHUs], IPOBOIUTH pacyEThl U CPAaBHUBATH MOJIYyUYEHHOE 3HaYeHUE (PU3NUECKON BEMUNHBI C U3BECTHBIMH JIAHHBIMU;
pacrno3HaBaTh NMpoOJIEeMbl, KOTOPbIE MOYKHO PEIIUTh IPHU MOMOUIM (PU3NYECKHMX METOJOB, UCIIOJIb3Ysl ONMCAHHME WCCIIEIOBaHUS, BBIICIATH
IIPOBEPSEMOE MPENIOJIOKEHNE, OLIEHUBATH IPABMIIBHOCTH MOPSI/IKA IPOBEIEHUS UCCIIEIOBAHMUS, JIEJIaTh BBIBOIBI;

MIPOBOAUTH ONBITHI MO HAOMIOJEHUIO (DU3MUECKUX SIBICHUM WU (U3NYECKUX CBOMCTB Tell (KallWJUIAPHBIE SBJIECHUS, 3aBUCUMOCTD JIaBJICHUS
BO3yXa OT €ro o0béMa, TemmepaTypbl, CKOPOCTM IIpolLlecca OCThIBAaHMS M HarpeBaHHsl TpU H3IYyUYEHUU OT ILIBETa H3ITydarolei
(mormomiaroneil) MOBEpXHOCTH, CKOPOCTh MCTAPEHUsI BOJIBI OT TEMIEPaTyphl )KUIKOCTH U IUIOMAAN €€ MOBEPXHOCTH, IEKTPU3ALMs Tel U
B3alMOJECICTBUE JJIEKTPUUYECKUX 3apsA0B, B3aMMOJEHCTBHE ITOCTOSHHBIX MAarHWUTOB, BHU3YyaJM3alMsl MAarHUTHBIX IIOJIEH IIOCTOSHHBIX
MarHuTOB, AEUCTBUS MAarHUTHOTO I10JI HA MMPOBOIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOIBUTATEINS TOCTOSIHHOTO TOKA):
(dbopMynupoBaTh TNpPOBEpPsSEMbIE IMPEANONIOKEHHS, COOMpPaTh YCTAaHOBKY M3 MPEUIOKEHHOro OOOpyJOBaHUS, ONUCHIBATH XOJ OIbITA M
(hopMyIUpOBaTh BEIBOJIBL;

BBINIOJHATh TPSAMBIE H3MEPEHUS TEMIIEPaTypbl, OTHOCUTEJIBHOW BIAXXHOCTH BO3/yXa, CHJIbI TOKA, HANpPSOHKEHHS C HCIOJIb30BAHUEM
aHAJIOTOBBIX TNPHUOOPOB W JATUYMKOB (DU3MYECKHX BEJIMYMH, CPAaBHUBATh pPE3YJIbTaThl M3MEPEHMH C Y4YE€TOM 3aJaHHON abCONIOTHOU
MIOTPEIIHOCTH;

MIPOBOAUTH MCCIIEJOBAHUE 3aBUCHMOCTH OJIHOM (h)M3MUECKON BETUYMHBI OT JAPYTrod C MCIOJIb30BAaHUEM MPSIMBIX M3MEpPEHUIl (3aBUCHMOCTb
COIIPOTHBIIEHUS NIPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJN MONEPEYHOTO CEUYEHUS M YJENbHOIO CONPOTHBIIEHMS BEIIECTBA MPOBOJHUKA, CHJIBI
TOKa, MIYIIEro 4epe3 MPOBOJHUK, OT HANpsHKEHUS HAa MPOBOJHUKE, UCCIEIOBAHME IOCIEA0BATEIbHOIO M MapajljIeIbHOTO COEIMHEHUN



MIPOBOJHUKOB): TUIAHUPOBATh MUCCIIEOBaHUE, COOMPATh YCTAHOBKY M BBIMIOJIHATH U3MEPEHUS, CIeays NPeNIoKEeHHOMY TUIaHy, (PUKCUPOBATh
PE3YJIBTATHI MOJIYYCHHON 3aBUCUMOCTH B BUJIE Ta0OHII U TPaUKOB, ACTaTh BBIBOIBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

MPOBOJNTHh KOCBEHHBIE HM3MEpPEHUs (DU3MUECKUX BEIWYUH (yAelbHAas TETUIOEMKOCTh BEIIECTBA, CONMPOTUBIICHHE IMPOBOIHHKA, padoTa
MOIIHOCTh JJIEKTPUYECKOTO TOKAa): IUIAHHPOBATh W3MEPEHHs, COOMpATh OKCICPUMEHTAIBHYIO YCTAaHOBKY, CIEAYyS TPEII0OKCHHON
WHCTPYKIIUY, ¥ BBIYUCIIATH 3HAYCHUE BETUIHHEI;

coOJro1aTh MpaBUiia TEXHUKK O€30IIaCHOCTH MU paboTe ¢ J1abopaTOpHBIM 000PYA0BAHUEM;

XapaKTepU30BaTh MPUHIIMITBI JEHCTBUS U3YYCHHBIX TPHUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOM HA MX ONMHUCAHUS (B TOM YHCIE: CUCTEMA
OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepPMETP, BOJBTMETP, CUETUHK DJICKTPHUUECKON HDHEPTHH, IIEKTPOOCBETHUTEIHHBIC
npuOOpbI, HarpeBaTelIbHbIE JIIEKTPONPUOOPHl  (MIPUMEPHI), AJNEKTPUUYECKUE MPEIOXPAHUTENH, JJIEKTPOMArHUT, OSIEKTPOJBUTATENH
MOCTOSIHHOTO TOKA), UCIIOJIb3YSI 3HAHUS O CBOWCTBAX (PU3NYECKUX SBICHUIN U HEOOXO0IMMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIC TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTEIbHBIC MPUOOPHI IO CXEMaM M CXEMATUYHBIM PUCYHKaM (SKHIKOCTHBIN
TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETp, J[BHUraTelib BHYTPEHHEIO CrOpaHHs, »SJEKTPOCKON, pEeocTar), COCTABIATh CXEMbI
INMEKTPUUYCCKUX IIETICH C TOCIEAOBATEIbHBIM M TApaUICIbHBIM COSJIMHCHUEM J3JICMCHTOB, pa3jiidas YCJIOBHBIC 0003HAYCHHS DJIEMEHTOB
JIEKTPUYECKUX LIETIEH;

MPUBOJUTH IpUMEPHI (HAXOAUTh UH(OPMALIMIO O MPUMEpPax) MPAKTUIECKOTO MCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOMN KU3HU
111 o0ecTiedeHnst Oe30MacCHOCTH MPH 0OpaIeHNH ¢ IPUOOPAMU U TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3/I0POBbsI U COOIIOJICHHSI HOPM
HKOJIOTHYECKOTO TOBEJICHUS B OKpPYKAIOIIIEH Cpee;

OCYIIECTBIIATh TMOWCK HH(pOpMAIUU (U3NYECKOro coiepxkaHus B VHTepHeTe, Ha OCHOBE HMMEIOIIMUXCS 3HAHUH U TYTEM CpPaBHEHUS
JIOTIOTHUTEIHHBIX HCTOYHUKOB BBIACIATH HHGOPMAIUIO, KOTOPAs SIBISIETCS MPOTUBOPEUYUBOM UITH MOXKET OBITH HEJOCTOBEPHOIA;
WCIIOJIL30BATh IPU BHITIOJTHEHUH YUCOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JTUTEPATypy (HU3HUECKOTO COACPIKaHUS, CIIPABOYHBIC MaTepHaIIbI,
pecypcbl cetu MHTepHeT, BlajeTh NMpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHus MHGOPMAIUU U3 OAHOW 3HAKOBOW CHUCTEMBI B
APYTYIO;

co3qaBaTh COOCTBEHHBIC NMHMCHMEHHBIE U KpaTKHUE YCTHBIE COOOIICHHS, 0000mas HHOOPMAIUIO U3 HECKOJbKUX MCTOYHHKOB (PU3MUECKOTO
COJIEp)KaHUs, B TOM YHCJIC MyOJMYHO TPEJCTABIATH Pe3yIbTaThl MMPOSKTHON WIIM MCCIIEAOBATEIBCKON ACSITEILHOCTH, P ITOM TIPaAMOTHO
WCIIOJIb30BaTh U3YYCHHBIN MOHATHIHBIN ammmapaT Kypca GU3UKH, COMPOBOXKAATH BRICTYIIJICHHUE ITPE3CHTAITHCH;

MIPU BBITIOJHEHUHN YYEOHBIX MPOCKTOB U UCCIEIOBAHUN (DPU3MUECKUX TMPOILIECCOB PACHPENENSITh 0OS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MTOCTABIICHHBIMH 3a/1a4aMH, CIICJUTH 32 BBITIOJHEHUEM TUIaHA JCHCTBHH M KOPPEKTUPOBATH €0, aJIeKBAaTHO OIEHUBATH COOCTBEHHBIN BKJIAJT B
JesITeIbHOCTh TPYIIBI, BEICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOICHCTBUE, TPOSBIISAS TOTOBHOCTh pa3pemiath KOH(IMKTHI.

K koHIty o0yuenus B 9 kjacce npeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaXXaTh CPOPMHUPOBAHHOCTD Y 00yUarOIUXCS YMEHUI:

HCIIOJIb30BaTh MOHATHUSA: CHCTEMa OTCYETA, MaTepuabHas TOYKA, TPAEKTOPUs, OTHOCUTEIBbHOCTh MEXaHWYECKOTO IBMKEHUS, AepopMarius
(ynpyras, miuacTudeckas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KHu, LIEHTP TSHKECTH, aOCONIIOTHO TBEPIOE
TeJ0, LIEHTP TSHKECTU TBEPIOrO Tella, paBHOBECHE, MEXaHMUECKHE KOJIeOaHUs U BOJHBI, 3BYK, HHOPA3BYK U YIbTPa3BYK, JJIEKTPOMArHUTHBIE



BOJIHBI, ITKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIBHO30PKOCTh, CIEKTPHI MCITyCKAHHS W TOTJIONICHMs, ailb(pa-, Oera- u
raMMa-u3Jy4eHus, U30TOIbL, AI€PHASI SHEPTETUKA,

pa3nuyarh sSBIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSAMOJIUHEHHOE JBUKCHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKCHHE, CBOOOTHOE
MajicHUE TeJ, PaBHOMEPHOE [BMKCHHE I10 OKPYXKHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTHBHOE MABM)KCHHE, KOJIEOATEIIbHOE JIBIDKEHUE
(3aTyxaromnye W BBIHYXXJICHHBIC KOJeOaHWs), PE30HAHC, BOJHOBOE IBMKCHHE, OTPAXKCHHE 3BYKa, MPSIMOJMHEHHOE PpaCIpOCTpaHEHUE,
OTpa)K€HHE U TPEJIOMJICHHE CBETA, IMOJTHOEC BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEJIOro CBeTa B CIIEKTP W CIIOKEHUE CHEKTPaIbHBIX
IIBETOB, JIMCIIEPCUSI CBETA, €CTECTBEHHAs pPaJMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO CHEKTpa H3JIyYCHHUsS) IO OINHUCAHHMIO HUX
XapaKTepPHBIX CBOKWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3MUECKUX SBJICHHIA B OKPYIKAIOIIEM MHUpPE (B TOM YHCIie PU3NICCKUE SIBJICHUS B PUPOJIC: MIPHIIUBBI
U OTJIMBHI, JBWKEHHE TIaHeT COJIHEYHON CHUCTEMBbI, PEAKTHBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB >XHBOTHBIMH,
3eMJICTPSCCHUE, CCHCMHUUYECKUE BOJIHBI, IlyHAMH, 9XO, IIBETA TEJ, ONTHYECKHUE SBICHUS B MPUPOJE, OMOIIOTHMYECKOE NEHCTBUE BUIMMOTO,
yIbTPapuOIETOBOIO U PEHTICHOBCKOTO M3IYYEHHM, €CTECTBEHHBIN PaJlOaKTUBHBIA (OH, KOCMUYECKUE TTyYd, PAJAUOAKTUBHOE U3ITyuyeHUE
MPUPOJHBIX MUHEPAJIOB, ACHCTBHE PAJMOAKTUBHBIX M3IYYCHHH Ha OPraHM3M YEJOBEKa), MPU 3TOM IEPEBOJUTH MPAKTHUYECKYIO 337a4dy B
y4eOHYIO, BBIJICIIATH CYIIECTBEHHBIC CBOMCTBA (IPU3HAKN) (PUINICCKUX SIBIICHUMH;

OIHMCHIBATh U3yYCHHBIC CBOMCTBA Te M (PH3UUCCKHEC SBJICHUS, UCTIONB3YS PU3NICCKUE BEIIMYMHBI (CPEAHSS M MTHOBCHHASI CKOPOCTh TeJIa MPH
HEPaBHOMEPHOM JIBUKECHHUH, YCKOPEHUE, IEPEMELIEHUE, ITyTh, YIII0Basi CKOPOCTh, CHJIA TPEHUS, CHAJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHUE
CBOOOMHOTO MajeHHs, BEC Tella, UMIYIbC Tela, UMITyJbC CHUJIBI, MEXaHWM4eckas padoTa W MOIIHOCTh, MOTEHIMANbHAs JHEPTUs Tena,
MOJHATOrO HAJl TOBEPXHOCTHIO 3€MJIM, IIOTEHIMAJIbHAS JHEPTUsl CKATOM NPY)KUHBI, KUHETUYECKAsl DHEPTHS, [10JIHAsI MEXaHUYECKast SHEPIus,
MEePUOJ ¥ YacToTa KoJIeOaHWMU, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEJIOMIICHUS CPENbl), MPU
OMHMCAHUU MPABWIBHO TPAKTOBATh (PU3MUECKHUI CMBICT MCIIOIB3YEMbIX BEJIMYWH, 0003HAYCHUS M €IUHULIBI (PU3UUECKUX BETUYUH, HAXOAHUTh
(bopMyIbl, CBS3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEJIMYMHY C JAPYTHUMH BEJIMYMHAMH, CTPOUTH TpadUKU H3YYCHHBIX 3aBHCHUMOCTEH
(bU3MYECKUX BEINYUH;

XapaKkTepu30BaTh CBOMCTBA Tel, PU3NUYECKUE SIBICHUS U MPOIIECCHI, UCIIONB3YS 3aKOH COXPAHEHHUs YHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLUI CYNEPHO3ZULIMU CUJI, TPUHLIUI OTHOCUTEIBHOCTH ['anmunes, 3akoHbl Hpr0TOHA, 3aKOH COXpAHEHUs MMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPETOMJIEHUSI CBETa, 3aKOHBI COXPAHEHMS 3apsAIOBOIO M MACCOBOTO YHWCEN MPHU SICPHBIX pEaKUUsX, 3akoH Dapajnes, Ipu 3TOM JaBaTh
CJIOBECHYIO ()OPMYITMPOBKY 3aKOHA W 3alMCHIBATh €T0 MATEMAaTHYECKOE BBIPAKEHUE;

OOBSCHATh (U3UYECKHE TPOIECCHl M CBOWCTBAa TEN, B TOM YWCIE€ U B KOHTEKCTE€ CUTYyallMld MPAKTUKO-OPHUEHTHPOBAHHOTO XapakKTepa:
BBISIBIIATh TPUYNHHO--CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 2—3 JIOTHYECKHX IIIaroB C OMOpPOM Ha 2—3 HM3YyYECHHBIX CBOMCTBA
(bu3MYECKUX SIBICHUN, PU3NYECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEHH;

pemars pacy€THbIe 3a1a4n (ONMUparoIrecs Ha CUCTeMY M3 2—3 ypaBHEHHIl), HCIONb3Yysl 3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHallM3a YCJOBHsI 3aJadyd 3alUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAIONIUE WM W30BITOYHBIE JaHHBIE,
BBIOMpATh 3aKOHBI U (OPMYIIBI, HEOOXOAMMBIE ISl PEIICHHUs, MPOBOIUTH PACUETHl M OICHUBATH PEATUCTHYHOCTh MONyUYEHHOTO 3HAYEHUS
(hbU3UIECKON BEITMYHHBI,



pacrio3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPH MOMOIIN (U3UIECKUX METOJOB, MCIIOJIb3Ysl OMUCAHUE HMCCICIOBAHUS, BBIACIATH
MIPOBEPSIEMOE TPEIOJIOKEHHE, OIICHUBATh MPABWIBHOCTh TOPSJKA IPOBEACHUS HWCCIICAOBAHUS, JIENaTh BBIBOJBI, WHTCPIPETHPOBATH
pe3yabTaThl HAOIIOJICHUN U OTIBITOB;

MPOBOJIUTH ONBITHl MO HAOMIOAECHUIO (PU3UYECKUX SBICHUNA WM (U3NYECKUX CBOMCTB Tes (M3ydyeHHe BTOPOro 3akoHa HeioTOHa, 3aKoHa
COXpaHECHHS YHEPTUH, 3aBUCUMOCTbD MEpU0JIa KOJIeOaHH MPYKUHHOTO MasiTHUKAa OT MacChl TPy3a M KECTKOCTH TPYKUHBI U HE3aBUCUMOCTh
OT aMIUTATY/Abl MaJbIX KOJICOaHWH, MPSIMOIMHEHHOE PacIpOCTpAaHEHHE CBETa, pPa3joKEHUE Oeloro CBeTa B CHEKTP, M3YUYCHHE CBOWCTB
M300paXeHUsT B TUIOCKOM 3€pKalie M CBONCTB HM300pa)KEHUSI MpeAMeTa B COOMparoledl NTuH3e, HAONIOJACHUE CIUIOIIHBIX W JIHHEHYATBIX
CIICKTPOB H3JIyYEHHS): CaMOCTOSATEIBHO COOHMpaTh YCTAaHOBKY M3 HW30BITOYHOrO Habopa 0OOpYIOBaHUS, ONMHUCHIBATH XOJ OIMbBITA M €ro
pe3yabTathl, GOPMYITUPOBATH BHIBOIBI;

MIPOBOJIUTH NIPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONIpeNeNsisi CpeAHee 3HAYCHHE U3MepsieMOi BeTMYMHBI ((POKYCHOE pacCTOSTHHUE
coOuparoIel JIMH3bI), 000CHOBBIBATH BEIOOP cI1Ooco0a M3MEpeHHsI (M3MEPUTEIILHOTO IPHO0Opa);

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTEH (PM3NIECKUX BEITMYMH C HCIIOIB30BAHUEM MPSMBIX H3MEPEHHH (3aBUCUMOCTb ITyTH OT BPEMEHHU IpU
PaBHOYCKOPCHHOM JBMKCHHH 0€3 HAa4aJIbHON CKOPOCTH, NepHoaa KoJieOaHWI MaTeMaTHYECKOTO MAsTHHKA OT JUTUHBI HUTH, 3aBUCUMOCTHU
yIia OTpaXEHUsS CBETa OT yIia MaJCHUS M yIja MPeOMJICHHS OT yria MaJeHus): MIIAaHUPOBATh MCCIEI0BAHNE, CAMOCTOSITEIbHO COOMPATh
YCTAHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJyUYCHHON 3aBHCUMOCTH (PM3MUECKUX BEIMYMH B BHJE TAOJIUI] U TpadHKOB, JENaTh BBHIBOJIBI O
pe3ybTaTaM HCCIICIOBAHNUS;

MIPOBOAUTH KOCBEHHBIE H3MEpPEHHUS (PU3NYECKUX BEIMYMH (CPEIHSsI CKOPOCTh M YCKOPEHHE Teja IMPU PaBHOYCKOPEHHOM JIBM)KEHUH,
YCKOpPEHUE CBOOOHOTO MaJCHHUs, KECTKOCTh MPYKUHBI, KOA(D(DUIIMEHT TPEHHS CKOIBKEHHUs, MeXaHn4eckast padoTa U MOIIHOCTh, YaCTOTa U
nepuoja KojiebaHWH MaTeMaTUYecKOro M TMPYKUHHOTO MAasiTHUKOB, OMNTHYECKas CHUJia COOMpAOIIeH JIMH3BI, PaJAHOAKTHUBHBIN (HOH):
IUIaHUPOBATh HU3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJIHATE HU3MCEPCHHA, CICAYA HpeI[J'IO)KeHHOI\/'I HHCTPYKIHH,
BBIYHCIIATH 3HAYEHHUE BEJTMUMHBI U aHATM3UPOBATh MOJTYUYEHHBIE Pe3YyIbTaThl C YIETOM 33JaHHON TOTPEIUTHOCTH U3MEPEHHIA;

cOOJTIOAATh MpaBUiIa TEXHUKHN 0€30MaCHOCTH MpHU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHHUEM;

pa3nuyaTh OCHOBHBIE MPHU3HAKA M3YUYEHHBIX (DM3MUECKUX MOJEJei: MaTepuaibHas TOYKa, aOCOTIOTHO TBEPIOE TENO, TOYCUHBIH MCTOYHHK
CBeTa, Ty4, TOHKas JMH3a, [JIaHETapHasi MOJIENIb aTOMa, HyKJIOHHAsI MOJIe]h aTOMHOTO f]Ipa;

XapaKkTepu30BaTh MPHUHIIUIBI ACHCTBUS HM3YyUYEHHBIX MPHOOPOB M TEXHHUUYECKUX YCTPOWCTB C OMOPON HA WX oOmucaHus (B TOM 4YHUCIE:
CIUIOMETP, JATYUKHU TOJOXKECHHS, PACCTOSHUS U YCKOPEHHS, pakKeTa, dXOJIOT, OYKH, MEPUCKOI, (oToammapaT, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKON, JO3MMETp, KamMepa BuibCcoHa), MCHONB3ysS 3HAHUA O CBOMCTBAX (U3NYECKUX SBICHHM M HEOOXOauMble (pU3MUecKue
3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXEMbI M CXCMATHYHBIC PUCYHKH HU3YUYCHHBIX TEXHHUYCCKHX YCTpOI\/'ICTB, HU3MCEPUTCIIBHBIX HpI/I60pOB U TEXHOJIOTHYCCKHUX
IMpoHeCCOB MpH PEHICHUU y‘-Ie6HO--HpaKTI/I‘-IeCKI/IX 3a1a4, ONTHYCCKUEC CXEMBI IJId IMOCTPOCHUA H306pa}KeHHﬁ B IINIOCKOM 3€pKaji€ Hu
cobOuparoiei JuH3E;



INPUBOAUTH IPUMEPHI (HAXOIUTh UH(OPMAIMIO O IIpUMEpax) NPaKTUYECKOTO MCIOJIb30BaHMsl (PU3MUECKUX 3HAHUM B IMOBCETHEBHOM >KU3HU
111 o0ecreyeHus 0e30MacHOCTH MPH 0OpallleHUH ¢ IPUOOpaMu U TEXHUUYECKUMU yCTPONHCTBAMM, COXPAHEHHUS 3/I0POBbs U COOJIIOJICHHSI HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILEH CPELE;

OCYIIECTBIISATh MOUCK MH(POpMAIUN (GU3HUECKOro cojepxanus B MHTepHeTe, CaMOCTOATENHHO (HOPMYIHPYS MOMCKOBBIA 3aIIpOC, HAXOAUTh
IIyTH OIPEJENIEHHUs TOCTOBEPHOCTH 10JIy4YeHHON HH(OPMAIIMKM HA OCHOBE MMEIOIUXCS 3HAHUH U JIOTIOJIHUTENbHBIX HCTOYHUKOB;
WCIIOJIb30BATh MPH BBHIIOJHEHUN YUEOHBIX 3a/laHU HAYYHO--TIOMYJIAPHYIO JTUTEPATypy GU3NUECKOTO COJACPKAHUA, CIIPABOYHBIC MAaTEpUaIbI,
pecypcel cetu VIHTEpHET, BiIaieTh MpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHust MHPOPMALMU U3 OJHOW 3HAKOBOH CHUCTEMBI B
APYTYIO;

co3/laBaTb COOCTBEHHbIE IMCbMEHHBIE W YCTHbIE COOOIIEHHS Ha OCHOBE HH(POPMALUU M3 HECKOJIBKUX MCTOYHHMKOB (PU3NYECKOTIO
COJZIepKaHus, IyOJIUYHO MPEJCTABIATh PE3yJIbTaThl MPOCKTHOW MM UCCIIEAOBATEIBCKONW JESITEIbHOCTH, IPU 3TOM IPaMOTHO HCIOIB30BATh
M3yYEHHBI MOHATUHMHBIA anmapaT M3ydaeMoro paszena (pU3MKM M CONPOBOXKIATh BHICTYIUIEHHE Ipe3eHTaled ¢ yuyéToM OCOoOeHHOCTen
ayJIMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
KounyecTBO 4acoB
Ne i/ HaumenoBanue pa3aesioB M TeM IPOrPaMMBbI Kontpoabubie IIpakTnyeckue
Bcero [TIpumeuanue
padoThI padoTsbI
Paznen 1. ®u3uka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
11 ®dusuka - HayKa 0 MpUpoJe 2
1.2 Du3nYeCcKUe BEIUYNHbI 2
1.3 EcTtecTBeHHOHAYYHBII METO]T TO3HAHUS 2
Uroro no pazneny 6
Paznea 2. [lepBoHauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
2.1 CtpoeHue BelecTa 1
2.2 JIBi>keHUe U B3aUMO/ICHCTBUE YaCTUII BEIIECTBA 2 1
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2
Uroro no pazneny 5
Paznen 3. /IBuskenune u B3auMo/ieiicTBue TeJ
3.1 MexaHUYeCKOE TBHKCHUE 3
3.2 WNuepuusi, Macca, IIIOTHOCTh 1
3.3 Cwuna. Buns! cun 14 1
Hroro no pazneny 21
Paznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [aBnenue. Ilepenaya napieHus TBEPABIMU TEJIAMU, 3
' JKUJKOCTSMH U Ta3aMU
4.2 JlaBnenune KuIKOCTH 5




4.3 ATMOCdepHOE TaBICHHE 6
44 JleiicTBUE JKUAKOCTH U T'a3a Ha MOTPYKEHHOE B HUX 5 3
' TEJO
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTB. JHEPIUsi
5.1 - Pabora 1 momHOCTH 3
5.2 [IpocThie MeXaHU3MBI 5
5.3 MexaHuuecKkasi SHEeprHs 4
Hroro no pazneny 12
PesepBHOe Bpems 3
68 12

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




8 KVIACC

Ne i/t

HaumeHoBaHue pa3aeioB U TeM MPOTrPaMMbl

KoanuecTBo 4acoB

KoHTpoJbHbIe

IIpakTHYeckue

Bcero [Ipumeuanue
padoThI padoThI
Pazgen 1. TenioBblie iBJICHUSA
11 CrtpoeHue u cBOWCTBa BELIECTBA 7
1.2 TennoBbie porecchl 21 1 5
Wroro mo pazneny 28
Pazneun 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
21 DNEKTpUYECKHE 3apsbl. 3apsHKCHHBIC Tela H UX 7 1
' B3aUMOJICHCTBUE
2.2 IToCTOSIHHBIN TEKTPUUCCKUNA TOK 20 7
2.3 MaruuTtHebI€e SIBJICHUAS 6 15
2.4 DNIeKTPOMAarHuTHasE MHIYKIUS 4
Hroro mo pazneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 145




9 KJIACC

KoanuecTBo 4acoB

Ne i/m HaumeHoBaHue pa3jaeioB U TeM IPOrpaMMbl Konrposbubie IIpakTuyeckue
Bceero [Ipumeuanue

padoThI padoThI

Pa3zgen 1. Mexann4deckue siBJICHUSA

MexaHn4eckoe JBIKCHHE U CIIOCOOBI €ro

1.1 10 1
OIMCAaHUA
1.2 BsaumoneiictBue ten 20 1
1.3 3aKOHBI COXPaHEHUS 10
Hroro no pazneny 40

Pa3zgen 2. MexannuecKue KoOJe0aHUA U BOJHBI

2.1 Mexanunueckue KoneOaHus 7 3
2.2 MexaHu4ecKkre BOJTHBI. 3BYK 8 1 3
Hroro no pazneny 15

Paznen 3. 3HeKTp0MaFHI/ITH06 moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

SHCKTpOMaFHI/ITHOC MOJIC U JJICKTPOMAIrHUTHLBIC

3.1 6 2
BOJIHBI
Hroro mo pazneny 6
Pa3nea 4. CBeToBbI€ SIBJICHUS
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI
4.3 PaznosxeHnue 6enoro cBeTa B CIIEKTP 3 2

Hroro no paszneny 15




Pasznen 5. KpanroBble ABJIeHUA

5.1 HcnyckaHue v MOTJIOLUIEHHE CBETa aTOMOM
5.2 CrtpoeHue aTOMHOTO si1pa
5.3 SnepHble peakiuu
Hroro no pazneny 17
Pa3zgea 6. [loBTopuTE IbH0-00001IAOIMH MOYJIb
6.1 [ToBTOpenue u 0000IIEHNE COIepPKaHMS Kypca 9 5
' ¢busuku 3a 7-9 kiacc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27




INIOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

no

IUIAHY

JlaTa
U3yYeHHs
(pakTHyeck
u

Mpumeuanue

®dusnka — HayKa O IPUPOJIE.
SBnenus npupobl

dusznyeckue SABICHUS

duznyeckue BEINYUHbBI U UX
u3MepeHue

VYpok-uccnenopanue "M3mepenue
TEeMIIEPaTyphl MPU OMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaT4nKa TeMneparypol”

Metoabl HaAy4HOTO MTO3HAHMSL.
Onucanne GpU3NIECKUX SBICHUM C
IOMOIILIO MOJIEJIEN

VYpok-uccnenonanue "[IpoBepka
TUIIOTE3BI: 1aJbHOCTD MOJETA
IapHKa, MyIEHHOTO
TOPU30HTAIIBHO, TEM OOJIbIIIE, YeEM
OoubliIe BHICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIECTBA

JIBr>KeHue 4acTHIl BEISCTBA

VYpok-uccnenoanue «OnbITHI 11O




HAOJIIOIEHUIO TEIIOBOIO
pacIIMpEHHsI Ta30B)»

10

11

12

ArperaTHble COCTOSIHUS BEILIECTBA

Oco0eHHOCTH arperaTHbIX
cocTossHUA Boabl. O00OIEHHE 110
pasneny «IlepBoHayanbHbIC
CBEJICHHSI O CTPOCHHH BEIICCTBAY

MexaHn4yeckoe TBUKECHHE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBUKCHHE

13
14

Ckopoctb. Enunuiiel ckopoctu

Pacuer IIYTH 1 BpEMCHU IBUKCHU

15

Nuepuusa. Macca — mepa
WHEPTHOCTH TEJ

16

17

18

InotHOCTE BemiectBa. Pacuer
Maccel 1 00beEMa Tela Mo €ro
IJIOTHOCTHU

JlaGopatopHnas pabora
«Ormpenenenue miIoTHOCTH
TBEPJIOTO TETA»

Pemenue 3amau mo teme
"[TnoTHOCTH BemiecTBa"

19

Cuna xak XxapakTepuCTHKa
B3anMoeiicTus Ten. Cua
yrpyroctu. 3akoH ['yka

20

JlaGopatopHnas pabota «3yuenue
3aBHCUMOCTH PACTSIKEHHUSI
(neopmaniun) Ipy>XKMHbBI OT




IIPUIIOKEHHOMN CUIIBI»

21

22

SBnenue Tarorenusa. Cuna
TSDKECTH

CBs3b MEXKy CUJION TSKECTH U
Maccoii Tena. Bec Tena. Pemenne
3aga4 o teMme "Cuna tsoxkectn"”

23

Cuna TsKecTH Ha JpyTrux
ruiaHerax. Pusnueckue
XapaKTEPUCTUKH TIAHET

24
25

N3mepenue cuit. JlunamomeTp

Bec tena. HesecomocTh

26

CrnoxxeHue IByX CHI,
HaIIpaBJICHHBIX 110 OJTHOM IPSIMOM.
PaBHOpelicTBYIOIIASA CHIT

27

28

Pewmrenne 3amau mo reme
"PaBHoaeiicTByromas cui"

Cuna tpenus u e€ Buasl. Tpenue B
MIPUPOJIE U TEXHUKE

29

Jlaboparopnast pabora «M3yuenue
3aBUCHUMOCTH CHJIbI TPEHUS
CKOJIbJKEHUS OT CUJIBI IaBIICHUS U
XapakTepa COIPUKACArOIINXCS
IIOBEPXHOCTEN»

30

Pemenue 3agad Ha onpeneneHne
PaBHOJICHCTBYIONIIEH CHITBI

31

Pemenue 3agad mo Temam: «Bec
tenay, «['paduaeckoe
n3o0paxkeHue crny, « CHIb,




«PaBHOAEUCTBYIOIIAS CHUIDY

KonTponbhas pabota no remam:
«MexaHnueckoe JBUKEHUEY,

32 «Macca, IIII0THOCTBY, «Bec Temay,
«['padmueckoe nzodpaxxeHune
crny, «CHibey

33 JaBnenue. CriocoObl yMEHBITICHUS
Y YBCIIMUICHHSI TAaBJICHUS
JlaBiieHue ra3a. 3aBUCUMOCTD

34 JaBJIEHH Ta3a OT 00bEMa,
TEeMIIEPATypPbI
[Tepenaua naBiieHUs: TBEPIBIMU

35 TeJIaMH, )KUIKOCTSIMU U Fa3aMHu.
3axon [lackans
JlaBjaeHUE B *KUIKOCTH U rase,

36 BBI3BAHHOE JIEMCTBHEM CHUJIBI
TSHKECTHU
Pemenue 3amgau mo reme

37 «JlaBlIleHHE B KHJIKOCTH U Ta3e.
3akon [lackams»

38 Coobmarommuecs: cocyibl

39 I'uapaBnmaeckuii mpecc

40 Manomerpsl. [lopuiaeBoi
JKHUIKOCTHBIM HAcocC

41 ATMocdepa 3eMu ¥ IPUYUHBI €€
CYIIIECTBOBAHHS

42 Bec Bo3ayxa. ATmocdepHoe

JaBJICHHUC




43

N3mepenue atMmochepHOTro
napienusi. OnsiT Toppuyenau

44

45

46

3aBHCUMOCTBH aTMOC(EPHOTO
JaBJICHHS OT BBICOTHI HaJl YPOBHEM
Mopst

bapomerp-anepouna. Atmocdeproe
JIaBJICHHE Ha Pa3IMYHbBIX BHICOTAX

Permrenue 3agau mo reme "
AtmocdepHoe naBieHue"

47

JlelicTBue ®UIKOCTH U Ta3a HA
IIOTPY’KEHHOE B HUX TEIIO.
ApxumenoBa cuiia

48

49

50

JlaGoparopHnas pabota
«OrmpeneneHue BbITATKABAIONICH
CHUJIbI, IEVCTBYIOIIEH Ha TENO,
MOTPYKEHHOE B KHUJIKOCTH)

JlaGopatopHast paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Teja B BOJIE OT 00bEMa
MOTPY>KEHHOW B )KUIKOCTh YaCTH
Tena»

IInaBanue Texn

51

JlaboparopHnast pabota
"KoHcTpynpoBanue apeomerpa
WA KOHCTPYUPOBAHHE JOAKHU U
OmnpeciIeHuE €€
Ipy30H0AbEMHOCTH"

52

Pemrenue 3agad mo reMam:




«ITnaBanue cynos.
BosnyxomnaBanue», «JlaBnenue
TBEPABIX TEJ, )KUAKOCTEH U ra30B»

53

KonrponsHas pabora o Teme
«JlaBneHue TBEPABIX TEN,
YKUJIKOCTEN U Tra30B»

54
55

Mexanuyeckasi pabota

MomHocTs. EquHune MOITHOCTH

56

57

58

Ypok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noabséMe 1o jectHuue"

IIpocThie MexaHu3Msbl. Poiuar.
PaBHOBecue cui Ha peiuare

Pbruaru B TexHuke, OBITY U
npupoje. JlaboparopHas padota
«HccnenoBanue ycioBuu
PaBHOBECHSI phlyara

0.5

59

Pemenue 3amay o teme «Y CJIOBUSA
PaBHOBECHUSI pbIUaray

60

Koadpdunuent noneznoro
JNEUCTBUSI MEXaHU3Ma.
JlaboparopHnast pabota
«3mepenune KII/ HaknoHHOM
MIJIOCKOCTH

0.5

61

62

Pemenne 3amaa o teme "Pabora,
MomHocTh, KIT/"
MexaHu4eckasi JHeprusl.
Kunetnueckas u moTeHIAanbHast




SHEeprus

63

64

65

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEPUMEHT T10 TEME
"DKcnepuMeHTAIbHOE
onpeeeHue N3MECHEHHS
KHHETHYECKOM U MOTESHIIHAILHOMN
SHEPTUH MPU CKATHIBAHUH TEJIA IO
HaKJIOHHOH IJTOCKOCTH"

KontponbHas paboTa mo teme
«PaboTta 1 MOIIHOCTb. DHEPTHUs»

66

PesepBHblii ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHnueckoe IBrxenue"

67

PesepBHblit ypok. Pabora ¢

TekcTtamu 1o Teme "JlaBiaeHue

TBEPJBIX TEJ, )KUJIKOCTEH U ra3oB"”

68

PesepBHylit ypok. PaGota ¢
TekcTamu 1o teme "PaboTa.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KVIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TTOJIOKCHHS
MOHGKyanHO-KHHCTH‘leCKOﬁ
TCOPHHU U UX OIIBITHLIC
IMOATBCPIKACHUA

Macca u pazmep aTOMOB U MOJICKYJT

KoanuecTBo 4acoB

Bcero

KoHTpobHBI
e padoThl

IMpakTnyeckn
e padoThl

JlaTa
H3yYeHH

no
IJIAHY

JlaTa
U3y4eHust
pakTuueck
u

IIpumeuanue

Mopenu TBEPAOTO, KUAKOTO U
ra3000pa3HOro COCTOSTHUM
BeIIeCcTBa

OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTo
COCTOSIHMI BEIIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU
Kpucrannuueckue u amopgHbie
Tena

CmaumnBaHue U KaMWUISIPHOCTbD.

HOBCpXHOCTHOC HaTsXKCHUC
TennoBoe pacInpCHUC U CIKATUC

JlelicTBue ®UIKOCTH U Ta3a HA
MOTPYKEHHOE B HUX TEJNO.
ApxumMenoBa cuia

Temnepatypa. CBsi3b TEMIIEPATypbI




CO CKOPOCTBIO TEIIOBOTO JABUKEHUS
YaCTHI]

10

Buytpennss sneprus. CriocoOsl
W3MCHEHUS BHYTPEHHEW SHEPTHU

Buapl Teronepenaun

11

VYpoxk-koHpepeHuus
"[IpakTHyeckoe NCIOIb30BaHNE
TEIUIOBBIX CBOMCTB BEIIECTB U
MaTepHaioB B LEJIAX
aHeprocoepekeHus "

12

KonndecTBo TemIoThI. Y aeIbHAas
TCIIJIIOEMKOCTD

13

14

15

16

YpaBHeHHE TEIJIOBOTO OajlaHca.
TemmooOMeH U TEIMIIOBOE
paBHOBECHE

JlaGopatopHnas pabora
"HccnenoBaHue IBIEHUS
TeMI000MeHa P CMEITUBAaHUT
XOJIOJHOU U Topsiueit BoAbI"

Pacder koauuecTBa TCIIJIOTHI,
HeO6XO,I[I/IMOI‘O AJIL Harpe€BaHUs
TECJIa U BBIACIACMOTO UM TIpH
OXJIAXKJICHHUH

JlaGopatopHnas pabora
"OnpeneneHue yaeapHOU
TEIJIOEMKOCTH BelecTna”

17

DHeprus TOIMBa. Y AenbHas
TEIJIOTa CTOPAHMS




18

IInaBnenue u oTBepAEBaHUE
KPUCTAJUIMYECKUX Te. Y IeNbHas
TEIUIOTA IIaBJICHUS

19

Jlaboparopuas pabota
"OnpeneneHue yaeabHON TemIOThI
IJIaBJICHUs Jbaa"

20

21

22

23

ITapooGpa3zoBaHue U KOHAECHCALMSL.
Hcnapenue

Kunenue. VY aennHas TemnjaoTa
Hap006p8.30BaHI/I$I N KOHACHCAIlUH.
3aBHCHUMOCTh TEMIICPATYPhL
KHIICHUA OT aTMOC(i)epHOl"O
JaBJICHHUA

BrnaxnocTs Bo3ayxa. JlaboparopHas
pabota "OnpeneneHue
OTHOCUTEIBHOMN BIaXXHOCTHU
BO3IyXa"

Pemenue 3aga4d Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3JyXa

24

[IpuHIMIBI pabOTHI TETIIIOBBIX
neurateneil. [lapoBas TypOuna.
JIBuraTenb BHyTPEHHETO CTOPAHUS

25

26

KII/I TerymoBoro nBuraTess.
TemnoBble ABUTATENN U 3aIIUTa
OKpYKarolleil cpeabl

3aKOH COXpaHEHUs U MPEBPAILICHUS
SHEPIrUU B TEIUIOBBIX MPOLECCAX

27

[ToaroroBka K KOHTPOILHOM paboTe




0 teme "TermIoBbIe IBICHUS.
MN3MeHeHue arperaTHbIX COCTOSIHUI
BenrecTna"

28

KonrponsHas pabora o Teme
"TermoBble ABiIeHud. M3menenune
arperaTHbIX COCTOSTHUH BeriecTBa'

29

30

DnekTpusanus Tei. [[Ba pona
AIEKTPUUECKUX 3aPSI0B
Ypoxk-uccienoBaHue
"OnexkTpu3auus Tea UHAYKIUEH 1
MPU CONTPUKOCHOBEHUM"

31

B3anmonencTere 3apsyKeHHBIX TEll.
3akoH Kynona

32

DNeKTprUYEeCcKoe moJie.
HanpsiskeHHOCTB DIIEKTPUYECKOro
nosis. [IpuHnun cynepno3unuu
BJIEKTPUYECKUX MOJEH

33

34

35

Hocurenu snexkTprudeckux 3apsaos.
OnemeHnTtapHbli 3aps. CTpoeHue
aToma

IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH
COXPAHEHUs NIEKTPUYECKOTO
3apsiia

Pemenue 3ana4 Ha IpUMEHEHNE
CBOMCTB 2JIEKTPUUYECKUX 3apsI0B

36

DIIEKTPUYECKHM TOK, YCIOBHS €T0
cyuiectBoBaHus. IcToOuHNKH
ANEKTPUYECKOTO TOKa




37

JIenCTBUA dIEKTPUYECKOTO TOKA

38

39

VYpoxk-uccienoanue "JleiictBre
AJEKTPUYECKOTO TOJISI HA
MIPOBOJTHUKY U IUDJIEKTPUKH"

DJIEKTPUYECKUI TOK B METaJlIaX,
JKUIKOCTSIX U ra3ax

40

DneKkTpruyecKas 1enb U e€
COCTaBHbIE YACTH

41

42

43

44

45

Cuna toka. JlabopaTopHas pabora
"N3mepenue u peryiupoBaHue
CUJIBI TOKA"

DIEKTPUUECKOE HATIPSKECHHE.
Bonbsr™etp. JTaboparopHas pabora
"N3mepenue u peryiupoBaHue
HanpspkeHus"

ConpoTHuBieHHE TPOBOJAHMKA.
VY nenbHo€e CONpOTUBIICHUE
BEIECTBA

JlaboparopHnast pabota
"3aBUCUMOCTB JIEKTPUYECKOTO
COIIPOTHBIIEHUS IIPOBOJIHUKA OT €T0
JUIMHBI, IIJIOIAAH NTOIEPEYHOrO
ceueHus u marepuana”
3aBUCUMOCTb CHJIBI TOKA OT

HanpsbkeHus. 3akoH OMma a1
ydacTka [enu

0.5

0.5

46

JlabopaTopHas pabota
"MccnemoBanue 3aBUCUMOCTH CHIIBI




TOKAa, UYIIET0 Yepe3 pe3nucTop, OT
COIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3ucrope”

47

48

49

50

IlocnenoBaTenbHOE U napajjicJIbHOC
COCAUHCHU IMTPOBOAHUKOB

JlabopaTtopHas padora "IIpoBepka
MpaBuJIa CIOKEHUSI HAaIIPsHDKEHUN
IIPH TIOCTIEIOBATEIIHFHOM
COEIMHEHUH JIBYX PE3UCTOpPOB"

Jlaboparopnast padota "IIpoBepka
MpaBUJIA JUIS CUIIBI TOKA MPH
napauie;IbHOM COCTUHCHUN
pe3uctopon"

Pemenue 3amay Ha IIPUMCHCHUC
3akoHa Oma AJI1 pas3;IndIHOI O
COCAUHCHUS ITPOBOAHUKOB

51

Pabora 1 MOIIHOCTH
3NEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

52

JlaboparopHnast pabota
"OnpeneneHue paboOThl U MOITHOCTH
3JIEKTPUYECKOTo TOKa"

53

54

DJeKTpUYecKue ey 1
MOTPEOUTENH IIEKTPUUECKOI
sHepruu B ObITy. KopoTkoe
3aMbIKaHHEC

[ToaroroBka Kk KOHTPOIBHOU paboTe
10 TeMe "DIIEKTPUUIECKHUE 3apsi/Ibl.




3apspKeHHBIE Tela U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUMA TOK"

55

KonrponsHas pabora o Teme
"DeKTpUUeCcKue 3apsbl.
3apspKeHHBIE Tela U UX
B3auMoaccTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUM TOK"

56

57

58

ITocTostHHBIE MATHUTBIL, HX
B3aHMOJICHCTBHE
Ypok-uccnenosanue "M3yuenne
MoJIeH MOCTOSTHHBIX MarHuTOB"
MarnuTtHoe nojie. MaraiuTHoe 1moJie

3eMJId U €ro 3HAaUYEHHUE IS KU3HU
Ha 3emiie

59

OmnsiT OpcTena. MarHuTHoe nose
AJIEKTPUYECKOTr0 TOKa MaruHuTHoe
I10JI€ KaTyIIKH C TOKOM

60

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padota
"N3yuenue neiicTBUS MarHUTHOTO
TI0JIS1 Ha MPOBOJAHUK C TOKOM"

0.5

61

ONEeKTPOABUTATEb IIOCTOSIHHOIO
Toka. Mcrions3oBanue
AJEKTPOABUraTeNed B TEXHUUECKUX
YCTPOWCTBAaxX U Ha TPAHCIIOPTE.
JlabopaTopHas pabota
"KoHcTpynpoBaHnue u usyueHue
paboThI eKkTpoaBUraTess"”




Omnbrtel @apasest. 3akoH
62 AJICKTPOMArHUTHON WHIYKITHH.
[IpaBuio Jlenna

Onexrporereparop. CriocoObl
MIOJIyYEHUS IIEKTPUIECKON
63 SHEPIruu. DIEKTPOCTAHLUH HA
BO300HOBJIIIEMBIX HCTOYHHUKAX
SHEeprun

[ToaroroBka K KOHTPOJILHOU paboTe
64 1o Teme "DIEeKTPUUECKUE U
MarHuTHBIC SBJICHHS"

KontponsHas paboTa mo teme
65 "DNeKTpUYeCKHe U MarHUTHBIC
SIBJICHUS "

PesepBHylit ypok. PaGota ¢
66 TeKcTaMH 110 TeMme "TemnoBble
SIBJICHUS"

PesepBHylit ypok. PaGota ¢
67 TekcTamu 1o Teme "IlocTosHHbBIN
ANEKTPUYECKUH TOK"

PesepBHblit ypok. Pabora ¢
68 TEKCTaMU 110 Teme "MarauTHelie
SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB 110
[TPOT'PAMME

68

145




9 KJIACC

KoanyecTBO 4acoB Jara Jara
Ne U3YYeHH = M3y4YeHusd IIpumeyanu
o Tema ypoka Beero Kontpoabusl  IlpakTnueckn dakTHueck e
e padoThI e padoThI 1o "
JIaHy
1 Mexanuueckoe Br>xkeHne. MarepuanbHas 1
TOYKa
5 Cucrema orcuyera. OTHOCUTENBHOCTh 1
MEXaHHYECKOTO JBMKEHUS
3 PaBHOMEpHOE NpsAMOIMHENHOE IBUKEHHE 1
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsis 1 MTHOBEHHAs CKOPOCTh
5 [IpsimonrHENHOE PAaBHOYCKOPEHHOE 1
JIBIOKEHUE. Y CKOpEHUE
CKOpOCTh MPSIMOJIMHEHHOTO
6 pPaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOpPOCTH
JlaGopaTtopHast pabota "Onpeznenenue
7 YCKOPEHUS TeJla IPU PaBHOYCKOPEHHOM 1 1
JIBYDKEHUU 110 HAKJIOHHOW TJIOCKOCTH"
8 Co0OoxHoe maaenue ten. Onertel [anunes 1
PaBHOMEpHOE IBHKEHHE IO OKPY>KHOCTH.
9 [lepuon u yacrota oOpamenus. JInneitnas u 1
YTIIOBasi CKOPOCTH
10 LlenTpocTpeMuTensHOE YCKOpPEHUE 1
11 ITepBeriit 3akoH HeroToHa. Bektop cuitbl
12 Bropoii 3akon HeroTona. 1




PaBHOelicTBYIOIIAs crita

13 Tpetuii 3akon Hetorona. Cynepno3uius cui

14 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB
HeroTona

15 Cuita ynpyroctu. 3akoH ['yka

16 Pemenue 3anau no reme «Cuia ynpyroctu

17 JlabopaTtopHast pabota «Ornpenenenue
YKECTKOCTH TIPY>KUHBI

18 Cuiia TpeHust

19 Pemenue 3anau no teme «Cuina TpeHus»

20 JlaboparopHas pabota "Onpenenenue
KO3 UITMEHTA TPSHUS CKOJbKCHHS"

21 Pemenue 3amau nmo teme "3akonsl HeroToHA.
Cuna ynpyroctu. Cuna tpeHust"

99 Cuia TSKeCTH Y 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJIEHUS
VYpok-koHpepeHnuus "JIBuxkeHNE TeI BOKPYT

23 rpaBUTalMOHHOrO 1eHTpa (ConHeuHas
cucrema). ["amaktuxu"

24 Pemenue 3ampau no reme "Cuna Tsxectu u
3aKOH BCEMUPHOTO TATOTEHUS"

o5 IlepBasg kocMHUYeCKasi CKOPOCTb.
HesecomocTs n neperpysku
PaBHOBecue MaTepraIbHON TOUYKH.

26 AoOcomroTHO TBEpIOE Tenno. PaBHOBecHe

TBEPJOTO TEJIA C 3aKPETUIEHHOW OCBIO
BpalLEHUs




27

MowmeHT cuisl. LeHTp TsKECTH

Penrenue 3amaud mo reMe "MOMEHT CHIEL.

28
Hentp TsixecTn"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

29 "MexaHn4yecKoe IBUKEHUE.
Bs3aumogeiictBue Ten"
KonTtponbHast pabora o Teme

30 "MexaHn4ecKoe IBUKEHUE.
Bsaumoneiictue tea"
Nmnynbe Tena. Umnynsc cuiibl. 3aKoH

31 COXPaHEHHUs UMITyJIbca. YIIPYToe U
HEyIpyroe B3auMOJCHCTBUE

32 Pemenue 3aga4 no teme "3aK0H COXpaHEHUS
ummyJbca"

33 VYpok-koHpepenus "PeakTuBHOE ABMKEHUE
B IIPUPOJIE U TEXHUKE"

34 Mexannueckasi paboTa 1 MOIIIHOCTb

35 PaGota cuibl TsKECTH, CHITBI YIPYTOCTH U
CHUJIBI TPEHUS
JlaGopaTtopHas pabora «OrnpeneneHue

36 paboThI CUIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHUH TeJia TI0 TOPU30HTAIILHON
MTOBEPXHOCTU»

37 Cas13b sHepruu u padoTsl. [loTeHnmanbHas
SHEPTHs

38 Kunernueckas sueprus. Teopema o
KMHETUYECKON SHEPrUu

39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE




JlaboparopHnas pabota «3y4deHue 3akoHa

40 COXPaHEHHUS SHEPTUN

41 KonebarenpHOE ABMKEHUE U €TO
XapaKTEePUCTUKU

42 3aryxatomue KojiebaHus. BeiHyXIeHHbBIS
kosebanus. Pezonanc

43 MareMaTHuecKuil U NPy KUHHBIN MasITHUKH
VYpok-uccnenopanue «3aBUCUMOCTb [IEPUOIA

44 KOJICOAHUH OT JKECTKOCTH MPYKUHBI H MACChI
rpy3a»

45 [IpeBparieHre SHEPTUU MPU MEXAHUYECKUX
KoJIe0aHUsX
JlabGopaTtopHas pabota «OrnpeneneHue

46 4acTOThI U NIEPUO/a KoJeOaHU NPy KMHHOTO
MasiTHUKa»
JlabopaTtopHnas pabota «IIpoBepka

47 HE3aBUCUMOCTH TIepHo/ia Koiebanuii rpysa,
MOJIBEIICHHOTO K HUTH, OT MACChl Tpy3a»
Mexanunueckue BoiaHbl. CBOMCTBA

48 MexaHu4ecKux BOJH. [IpomoapHbIe 1
MOTIEPEYHBIE BOJIHBI

49 Ypok-koH(pepenus "MexaHn4ecKnue BOTHBI
B TBEpOM Tene. CelicMuueckue BOIHBI"

50 3ByK. Pacripoctpanenue u oTpakeHHUe 3ByKa

51 Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI"

59 I'poMKOCTb 3ByKa U BBICOTA TOHA.

AKyCTHYECKHI pe30HaHC




53

Ypok-koH(pepeHmus "YubpTpa3Byk u
nH(]pa3ByK B IPUPOJIC U TEXHHUKE"

54

55

56

[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME
"3akoHbI coxpaHeHusl. MexaHnuueckue
KoJie0aHusl U BOJHBI"

KoHTposbHast pabota 1o Teme "3akoHbI
coxpaHeHus. Mexanndyeckue KojiebaHus u
BOJIHBI"

OnektpoMarauTHoe nojue. Onbitel Gapazes.

3aKOH 3JIEKTPOMAarHUTHOM MHIYKIIMH.
[IpaBuino Jlenna

57

DneKTpoMarHuTHeIe BOJHBI CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH

58

Ypoxk-koudepennus "Llkana
SJICKTPOMArdMTHBIX BOJIH. Ucnonp3oBanne
SJICKTPOMArHMTHBIX BOJIH IJIA COTOBOM
cBs3H"

59

60

Ypok-uccnenosanue "M3ydeHue cBONCTB
SJICKTPOMArduTHBIX BOJIH C TIOMOIIBIO
MoOmIIbHOTO TenedoHa"

Pemienune 3ama4d Ha OMpCACIICHNUEC YaCTOThI U
JJIMHBI JICKTpOoMar HUTHOM BOJIHBI

61

DJIeKTpOMarHuTHas Ipupoja CBeTa.
CxopocTtb cBeTa. BonHOBBIE CBOICTBA CBETA

62

63

Hcrounvku ceera. [IpsamonuneitHoe
pacrnipoctpanenue cBera. 3atmenus CoJHIa U
JIynbl

3aKoH OTpakeHUs cBeTa. 3epkana. Pemenue




3ala4 Ha MPUMCHCHUC 3aKOHA OTPAKCHUA
CBCTa

[Tpenomiienne cBeta. 3aKOH IPETOMIICHUS

64
CBETa
[TonHOE BHYTpEeHHEE OTpakeHUE CBETA.

65 Vcnonb30BaHue MOJIHOTO BHYTPEHHETO
OTpa’KeHHsI B ONITUYECKUX CBETOBOJAX
JlaGopatopHas pabota "HccnenoBanue

66 3aBHCHUMOCTH YIJIa PEJIOMJICHHS CBETOBOTO
Jdyd4a OT yIJa naJieHus Ha TpaHuLie "BO3/yX-
crekyio""

Ypok-koH(pepennus "Mcnons3oBanne

67 HOJIHOTO BHYTPEHHETO OTPa)KEHUSI:
CBETOBO/Ibl, OITUKOBOJIOKOHHASI CBA3b"

68 JIua3el. OnTHYECKas CHiIa JIMH3BI

69 [Toctpoenne n300pa>keHUi B JIMH3AX
JlaGopaTtopHast pabora "Onpeznenenue

70 (OKYCHOTO PACCTOSIHHS M ONITUYECKON CHIIBI
cobuparomiei TuH3bI"

71 VYpok-koHpepenius "Ontuyeckue JTMH30BbIE
npuOopsr"

72 I'ma3 xak ontuueckas cucrema. 3peHue

73 VYpok-koHpepentus "lepextsl 3penus. Kak
COXpaHUTh 3peHue"”

Paznoxenne 6enoro cBera B cieKTp. OMBITHI

74 Herorona. CnoxxeHue crieKTpaabHBIX [[BETOB.
Hucniepcus ceera

75 JlaGopatopHas pabota "OnbITh IO




Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H
BOCIIPHSITHIO [[BETA MTPEIMETOB TPH MX
HaOJIIOJICHUY Yepe3 BETOBbIC (PHIIBTPHI"

VYpoxk-npaktukym "BoaHOBBIE CBOMCTBA

76 CBeTa: AHcIepcusi, HHTepPepeHns U
mudpakius'

77 OmnsiThl Pesepdopaa u rmuianerapHas MoJiesb
aToma

78 [Toctynatel bopa. Monens atoma bopa

79 Hcnyckanue v mOTIJIOmEeHNe CBETa aTOMOM.
KBanTs1. JInHEHUYaThIE CIIEKTPHI

80 VYpoxk-npaktukym "HaGmroieHue ciekTpoB
UCITyCKaHus"

81 PagroakTuBHOCTH 1 €€ BHUIBI

82 Crtpoenue atoMHoro siapa. Hykinonnas
MO/IEITb

83 PagunoaktuBHbIe npeBparieHus. M30Torsl

84 Pemenue 3amau mo teme: "PagnoakTUBHEIE
npeBpatieHus "

85 ITepuon nomypacnana

86 VYpok-koHpepenius "PaguoakTiuBHbIE
U3JIy4YEHUs B IPUPOJIE, MEAUILIMHE, TEXHUKE"

87 SnepHble peakuy. 3aKOHBI COXPAHESHUS
3apsI0BOTO U MacCOBOTO YHCEI

88 OHeprus cBA3M aTOMHBIX sjiep. CBs3b Macchl
U SHEPTUH

89 Pemenue 3amad mo teme "SnepHsie peakiun"




90

Peakuuu cunTe3a u eneHus saep.
Nctounuku sHeprun CosHIa v 3BE311

91

92

93

94

Ypok-koupepennus " nepHasi sHepreTUKa.
JleficTBHS paguOaKTUBHBIX U3Ty4YECHUN Ha
JKUBbIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
"DNEeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIe BoJHBI. KBaHTOBBIE
SABJICHUS"

KonTponbhas pabota no Teme
"DJIeKTPOMarHuTHOE MOJIE.
DJeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE
SABJICHUS"

[ToBTOpenue, 0600meHNe. JlTabopaTopHbIe
paboTsl 1o kypcy "B3aumoneiicteue Ten"

95

[ToBTOpenue, 0606meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3aJia4 110 TCMC
"TennoBsle nporecch"”

96

97

98

[ToBTOpenue, 0606meHue. Pemenue
pacUeTHBIX ¥ KaUeCTBEHHBIX 33/1a4 110 TeMe
"KIIJI TerutoBbIX aBUTaTenei"

[ToBTropenue, 06001eHue. Perenne
pacyeTHBIX ¥ Ka4YeCTBEHHBIX 33]1a4 110 TeMe
"KIII anexkTpoycTaHoBOK"

[ToBTOpenue, 0606menHue. JlabopatopHbie
paboTsl 1o Kypcy "CBeToBbIe sIBICHUS"

99

[ToBTOpenue, 0600meHue. Pabora ¢
TEeKCTaMU 10 TeMe "3aKOHbI COXpaHEHUs B




mexanuke"

[ToBTOpenue, 0600meHue. Pabora ¢

100 1
tekctamu 110 Teme "Koaebanus U BOIHbI"

101 [ToBTOpenue, 0600meHue. Pabora ¢ 1
TekcTaMu 110 TeMme "CBeToBbIC SBICHUS"
[ToBTopenue, 0600menue. Padora ¢

102 TekcTamu 1o Teme "KBaHToBas u siepHast 1
¢duzuka"

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27
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