


IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (Qu3uKke Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHHWI K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTEIbHON NpPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 000, a Taxxke ¢ yuérom (denepaibHON paboueii mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxanue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOH TIpaMOTHOCTHM OOYYAIOIIMXCA W OpPraHU3alHI0 H3yYEHHUs
¢u3MKM Ha NEATENbHOCTHOM OcHOBe. B mporpamme no (u3MKe y4YUTBHIBAOTCS
BO3MOXKHOCTH yueOHOro mpeamera B peanuzainuu TtpedoBanniit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIIPEAMETHBIM pe3yJibTaTaM 00yUYeHUs, a TAKXKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOT'O 0011IeTO 00pa30BaHUsI.

[Tporpamma 1o ¢u3uKe ycTaHaBIUBAET paclpeesieHue yueOHoro Marepuaia
1o rojaMm o0yueHus (Mo Kjiaccam), MpeajiaraeT NPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3yYCHUs T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOTO COJICP)KAHUSA H
y4€Te BO3PACTHBIX OCOOCHHOCTEHM 00y4arouXCsl.

[Iporpamma mo ¢Qusuke pa3paboTaHa ¢ LENbIO OKa3aHUS METOAMYECKON
MOMOIIIM YUYUTENIO B CO3/IaHUU paboueil mporpamMmbl 10 y4eOHOMY HpPEIMETY.

®duszurka sABISAETCI CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3WYECKHE 3aKOHBI JI€XKAT B OCHOBE MPOLECCOB U
SBJICHUM, W3y4aeMbIX XWUMHCH, OHWOJIOTHEH, acTpOHOMHEH © (PU3HUECKOU
reorpaduei, BHOCUT BKJQJ B E€CTECTBEHHOHAyYHYI0 KapTHUHY  MHpa,
IpeloCTaBIsieT HauboJiee SCHble O00pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0A MOTYYEHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Opnna U3 raaBHBIX 3a7a4 (PU3nUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHHsI COCTOMT B (POPMHPOBAHUH ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
UHTepeca K HayKe y 00yJaronuxcs.

WU3yuyenune ¢Qusukun Ha 0a30BOM YpOBHE MpEIIOJIaracT OBJIaJCHHE
CIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
IPAaMOTHOCT:

®HAYYHO OOBSICHATH SIBICHUS;

®OLICHUBATh U IOHUMAaTh OCOOEHHOCTH HAyUYHOTO HCCIIEI0BAHNUS;

SHTEPIPETUPOBATH IAHHBIE M HCTIOJIB30BaTh HAYYHBIC I0KA3aTEIIbCTBA
JUIS TIOJTyY€HHUS BBIBOJIOB.

[lenn wu3yueHus ¢GU3MKKM Ha YpPOBHE OCHOBHOrO 001Iero oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenonaBaHus ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit ®Denepauuu, peamu3yrOUX



OCHOBHBIC  00IIe00pa30oBaTENbHBIC TMPOTPAMMBI, YTBEPXKIEHHONW pEIICHHEM
Komnerun MunucrepctBa npocsenieHust Poccuiickoit @enepanuu (MpoTOKOI OT 3
nexadbps 2019 r. Ne [IK4BH).
Hean nuzyyeHust PU3UKuU:
eNIpUOOpPETEHNE HWHTEpeca U CTPEeMJICHHS OOydYarolmuXcs K HaydYHOMY
W3YUYCHUIO TPUPOABI, PA3BUTHE HUX HHTEIJICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM;
®pa3BUTHE MPEJCTABICHUN O HAYyYHOM METOJE MO3HaHWUs U (popMuUpoBaHHE
HCCIIEI0OBATEIBLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
e popMupoBaHMEe HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHUs OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;
e popMHpoBaHUE MPEACTABICHUN O poyin (U3UKH ISl Pa3BUTUSA JAPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJOTHUIA;
®pa3BUTHE  TMPEICTAaBICHMA O  BO3MOXHBIX  cdepax  Oymaymieit
npodecCHoHaNBEHON JAeSTENHHOCTH, CBSI3aHHON ¢ (DM3UKOMU, MOATOTOBKA K
JanbHeeMy 00y4eHUIO B 3TOM HalpaBIICHUH.
JlocTikeHue 3TUX Lened mporpammbl 1o (U3MKE Ha YPOBHE OCHOBHOTO
00111ero o0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIONIUX 3a4a4:
e[IpUOOpPETEHUE 3HAHUW O JUCKPETHOM  CTPOCHHMHM  BELIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, J3JEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;
e[IpuOOpETEHNE YMEHHUI OINMUCHIBATh U OOBACHATH (PU3UUYECKHE SIBICHUS C
MCIOJIb30BAHUEM TOJIYYEHHBIX 3HAHUM;
®OCBOCHHUE METOJOB pELICHUS MNPOCTEHMIIMX pacu€THbIX 3a7ad ¢
UCII0JIb30BaHUEM buznYecKux MoOJee, TBOPYECKHUX u
MPAaKTUKOOPUEHTUPOBAHHBIX 3a7aY;
®pa3BUTHUE YMEHUN HAOII0JIaTh MPUPOJHBIC SIBICHUS U BBIMNOIHSATH OIbITHI,
nabopatopHble pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUSI C
MCIOJIb30BAaHUEM U3MEPHUTEIBHBIX TPUOOPOB;
e0oCBOCHUE MPUEMOB paboThl ¢ HMH(OpManuend (QU3NYECKOro COJEpIKaHMUS,
BKJIIOYAsi THPOPMALIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OlICHUBaHUE MH(OPMAIIUH;
®3HAKOMCTBO CO cepamu MPOPECCHOHATLHON NeATeTLHOCTH, CBSI3aHHBIMU C
(GU3UKO, U  COBPEMEHHBIMHU TEXHOJOTHSIMU, OCHOBAaHHBIMHU Ha
JTOCTIKEHUSX (PU3UYECKON HAYKH.
Ha usyuenue ¢uszuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETrO
oOpazoBaHus oTBOAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8
Kiacce — 68 gacoB (2 daca B Hemento), B 9 kimacce — 102 gaca (3 yaca B HEJEm0).



[Ipennaraemsiii B mporpaMMe mno (u3mke nepedeHs JabopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIaTENIbHBIN XapaKTep, YUUTENb JeJIaeT BIOOP MPOBEICHMUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIAYAIBHBIX OCOOEHHOCTEU
oOyyJaronuxcsi, CucKa SKCIEPUMEHTAJIbHBIX 33/JaHHM, MpeIaraéMblX B paMKax
OCHOBHOTO roCyJ1apCTBEHHOT O JK3aMEHa 1o duzuke.



COJEP XAHME OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka v €€ posib B IO3HAHUU OKPY KaIOIIero Mupa.

dusnka — Hayka o mpupone. SBineHuss Opupoipl. PU3HUYECKHUE SBICHUS:
MEXaHWYECKUE, TEMIOBBIE, DJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnyeckue BenuuuHbl. M3Mmepenue ¢Qusnyeckux BenuuuH. PDusznyeckue
npubopsl. [lorpemHocts n3mMepennii. MexayHapoaHasi CHCTeMa €IMHUIL.

Kak ¢wusuka u jApyrve ecTecTBEHHblE HAyKH HW3Y4aloT MPUPOJY.
EcTecTBEeHHOHAYUYHbIII METOJ MO3HAHUSA: HaOMIOJEHUE, MOCTaHOBKA HAYYHOIO
BOIIPOCA, BBIIBUIKEHUE THIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIIOTE3, 0ObSICHEHHE
HaOmoaeMoro siBneHus. Onucanue PU3NUeCKUX SBICHUIN C MOMOIIbIO MOJIENEH.

Hemoncmpayuu.

1. MexaHnudeckue, TEIUIOBBIE, DJJIEKTPUYECKUE, MArHUTHBIE, CBETOBbBIC

SIBJICHUSL.
2. ®usznyeckue nNpubOphI U Mpoleaypa IpsIMbIX U3MEPEHUI aHAJIOrOBBIM U
U (QPOBBIM TPUOOPOM.

Jlabopamopnuie padbomout u onvimot.

OmnpeneneHue UEHbI JIeJICHUS MIKaIbl U3MEPUTEIBLHOTO TPUOOpa.

N3mepenune pacCTOAHUN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOIO TENa.

Omnpenenenue pa3sMepoB MaJIbIX TEJ.

N3mepenue TtemmepaTypbl MpU IMOMOIIM KUIKOCTHOIO TEPMOMETpPA H

JaTYMKA TEMIIEPATyPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
HIaprKa, MyIIEHHOIO FOPU30HTAIIBHO, TeEM OOJIbllIe, YeM OO0JIbIlIE BHICOTA

Al e

ycKa.

Pasznes 2. IlepBoHayasibHbIe CBEACHUS O CTPOCHHH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJIEKYJbl, HX pa3Mepbl. OIbIThI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBmkenne dactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUS YaCTHI[ C
teMrieparypoii. bpoyHoBckoe aBmwxkenue, auddys3us. B3anmmonelicTBue dYacTuil
BEIIIECTBA: MIPUTSHKEHUE U OTTAJIKMBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTamuiM4eckux) Teia. B3auMocBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSTHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI.

Jemoncmpayuu.

1. HabGnronenue GpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysum.
3. HabGmionenue  saBJICHMA,  OOBSICHSIONIUXCS  TPUTSHKEHUEM  WJU
OTTAJIKMBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnvie padomel u onvimol.

1. Onenka jguameTpa aroMa METOJOM PsiIoB  (C  UCIOJIb30BaHUEM

dotorpaduii).

2. OnpIThI MO HAOJIOICHUIO TEIIOBOI'O PACIIUPEHHUS Ta30B.

3. OnbIThl O OOHAPYKEHUIO JEHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3aMMOJAEMCTBHE TeJl.

Mexanuueckoe JBr>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBUKEHHUE.
Ckopoctb. CpenHsis CKOPOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacyér nyTu u
BPEMEHHU JIBUKEHUS.

SBneHne uHepUMHM. 3aKOH HMHEPLUHU. B3aummopeicTBHe Tel KaKk NpUYMHA
W3MEHEHUSI CKOPOCTH JIBMKEHUs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTU C KOJHUYECTBOM MOJIEKYJ B €IUHULIEC
00BpEMa BelecTna.

Cuita Kak XapakTepucTuka B3aumonaeicTBus Teil. Cuila ynpyrocTd M 3aKOH
['yka. VI3Mepenne cuiibl C MOMOIIBIO JUHAMOMETpa. SIBJIeHHE TATOTEHUSI U CUjia
TskecTH. Chiia TSKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HaIlpaBJIEHHBIX MO OJHOMN npsiMoi. PaBHoxelcTByromas cui. Cuna TpeHHs.
TpeHune CKOJIbKEHUS U TPEHUE MOKOS. TpeHne B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

HaGmroieHre MexaHu4ecKoro ABUKEHUS Tela.

N3mepenune cKopoCcTy MPSMOIUHEUHOTO IBUKEHUS.

HaGnronenue siBjeHUST MHEPIIHH.

HabGmronenune n3MeHeHnust CKOPOCTH MPU B3aUMOICHCTBUU TEll.

CpaBHEHUME Macc MO B3aUMOJIEHCTBUIO TEIL.

6. CrnoxxeHue Cul, HAPaBJIEHHBIX 110 OAHON NPSIMOA.

Jlabopamophuie padbomot u onvimol.

1. Onpenenenre CKOPOCTH paBHOMEPHOTO ABUKEHHUS (IIapUKa B KUIKOCTH,
MOJIEIN AJIEKTPUUECKOT0 aBTOMOOWIISI U TaK Jlajiee).

2. OmnpeneneHue CpeAHEN CKOPOCTH CKOJbXKEHHS OpycKa WM IIapuKa 10
HAaKJIOHHOM IIJIOCKOCTH.

3. OmnpeneseHue INIOTHOCTH TBEPIOIO TENA.

4. OnbITHl, JNEMOHCTPUPYIOIINE 3aBUCUMOCThH pacTsDKeHus (nedopmarun)
NPY>KUHBI OT TPUIIOKEHHOW CHJIBI.

5. OneIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
Beca Tella U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, KUIKOCTE U ra3oB.

Al e



Hasnenne. CriocoObl yMEHBIICHUS U yBEIMUEHUS NaBieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBJIEHUs raza OT o0bEéMa, Temmeparypsl. Ilepenaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU M rasamu. 3akoH Ilackansa. [IHeBmaTmueckue
MalIHbl. 3aBUCUMOCTb JaBJICHUS >KUIKOCTU OT IiyOuHbl. ['mapocrarnueckuii
napanokc. Coobiarommuecs cocyabl. [ 'uapaBirueckue MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUSA
BO3yIIHONW 00o0nouku 3emiu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOrO AABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[TpubopsI 11t U3MEpEHUs: aTMOCHEPHOTO JTABJICHUS.

JleficTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. BoznyxomiaBanue.

JHemoncmpayuu.
3aBUCUMOCTb JIABJICHHS F'a3a OT TEMIIEPATYPBI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coob1aronuecs CoCybl.

['mapaBanyueckun mpecc.

[TposiBnenue neicTBust aTMOC(HEPHOro JaBICHHUS.

3aBUCUMOCTb BBITAJIKUBAIOUIEH CUJIBI OT 00BbEMA MOTpPY:KEHHOM YacTu
TE€Ja ¥ IIOTHOCTH JKUJIKOCTH.

AR o

PaBeHCTBO BhITAIKMBAOUIEH CUIIBI BECY BBITECHEHHOM )KUIKOCTH.
YcnoBue miaBaHus TEN: IUIABAHWUE WIIHM MOTPY>KEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIIEHU IIJIOTHOCTEN TeJia U YKUIKOCTH.

g0 =

Jlabopamopnuie pabomet u onvimol.

1. HccrnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTpyKEHHOMU B
JKMJIKOCTh YaCTH TeJia.

2. OmnpeneneHrue  BBITAJIKUBAIOIIEW  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B )KUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHABAIOIIECH CHIIBI, JEMCTBYIOIIEH HA TENO
B JKHUJIKOCTH, OT MaccChl TeJa.

4. OnpIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKMBAIOIICH CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa MOrpPYKEHHOM B
JKMJIKOCTh YaCTH TeJla U OT MJIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHue apeoMeTrpa UM KOHCTPYMPOBAHUE JIOAKUM U
OIIpENICJIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTH. JHEPrus.

Mexanuueckas pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuiio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuila paBHOBECUs pblyara K OJIOKY.



«3onoroe mnpaBuino» Mmexanuku. KIIJI mnpocteix wmexanusmoB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHernueckas M INOTCHUUAIbHAs JHEPIUs.
[IpeBpaienne 0THOTO BHUJ1a MEXaHUYECKOW SHEPTUU B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. TIpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomosl u onvimol.

1. Omnpenenenuie pabOThl CHJIbI TPEHUS NMPU PABHOMEPHOM JIBJKEHHUM Teja

10 TOPU3OHTAIIBHON ITOBEPXHOCTH.

2. HccnenoBanue ycllOBAN paBHOBECHUS pblyara.

3. M3amepenune KIIJ] HaKTOHHOM MIOCKOCTH.

4. M3ydeHne 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHUH.

8 KUIACC

Pa3nea 6. TenioBLIe ABJIEHHUS.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJd. OINbITBI, MOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJICKYISIPHOKUHETHYECKOW TEOPHH.

Mopenu TBEPAOTO, JKHAKOTO U Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrammmueckue u amopdusie tena. OObsiCHEHHE CBOWCTB I'a30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUECKOU TEOPHUU.
CmauuBaHWE U KaWUISIPHBIE SIBJIEHUA. TEenI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3zb TemmepaTypbl CO CKOPOCTbIO TEIIOBOTO JIBUKEHUS
yactuill. BuyTpenusis sHeprus. CnocoObl HM3MEHEHUSI BHYTPEHHEH DSHEpruu:
Temionepeaaya 51 COBEpIICHUE paboTHI. Bunpr TEIUIONIEPEIauHU:
TETUIONIPOBOAHOCTh, KOHBEKIIUS, U3JIyUYCHUE.

KonuuecTBo TemioTel. YenbHas TEMIOEMKOCTh BeElIecTBa. TemiooOMeH u
TEIJIOBOE€ paBHOBECHE. YpaBHEHHE TeIJIOBOro Oamanca. [lnmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIESCTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpa3zoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjenbHas TemioTa
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpaTyphl KHIIGHHS OT aTMOC(hepHOTO
JTaBJICHUA.

BrnaxnocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0TAa CTOPaHUSL.

[Tpuniunel padotel TeroBbix nBurareneil KIIJ TtemmoBoro aBuratens.
TerutoBble ABUTATENN U 3aIIUTA OKPYKAOIIEH CPEIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHHS SHEPTUH B TEIUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGmtonenue 6poyHOBCKOTO ABUKEHUSI.



Ha6mronenune muddyszun.

HaGmonenre siBeHni cMaurBaHUs M KaITMIIIIPHBIX SIBJICHUM.
HabGnronenue TemioBoro pacumvpeHus Te.

W3meHeHue AaBieHHs Ta3a NpU U3MEHEHHU 00bEMAa M HArpeBaHUU WITU
OXJIQXKICHHH.

[TpaBuna u3MepeHus: TEMIEPATYPHI.

Bunbl Tenonepenayn.

OxJaxieHue Npu COBEPIICHUH Pa0OTHI.

9. HarpeBanue npu coBepuIeHUU paOOThl BHEIIHUMHU CUJIAMHU.

10.CpaBHeHUME TEMIIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11.HaGmtonenne kurenHws.

12.Habmto1eHue noCcTosIHCTBA TEMIIEPATyPhI IPH TUIABJICHUH.

13.Moenu TeIUIOBbBIX JIBUTaTENICH.

Jlabopamopnsie pabomul u onvimol.

1. OnbITEI IO OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OmnbIThI O BBIPAIIMBAHUIO KPUCTAIUIOB IIOBAPEHHOM COJIM WIIN caxapa.

3. OnbITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHUS Ta30B, KUIKOCTEH U

TBEPABIX TEIL.

4. OnpeneneHue JaBJIeHUs BO3lyXa B OaJJIOHE HITIPHUIIA.

5. OnbIThl, JE€MOHCTPUPYIOLIME 3aBUCHUMOCTh JIaBJIEHUS BO3JyXa OT €ro

00bEMa U HarpeBaHUs WIH OXJIAXKICHUSI.

6. [IpoBepka runoTe3bl TMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA SKUJIKOCTH

B TEPMOMETPUYECKOHN TPyOKE OT TEMIIEpaTypBhI.
7. Habmtonenue wW3MEHEHUsT BHYTPEHHEH OSHEpPruM Tella B pe3ysbTare
TEIUIONepeauu U pabOThl BHEIIHUX CHJL.

8. UccnenoBanue sBICHHUS TEIUIOOOMEHA MPU CMEIIMBAHWU XOJIOAHOM H

ropsiuyeui BOJIbI.

9. OnpeneneHre  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOM  IpHU

TEMI000MEHE C HArPEThIM METAIMYECKUM LUIUHAPOM.

10.Onpenenenne yienbHON TEINIOEMKOCTH BELIECTBA.

11.MccnenoBanue mporecca ucrapeHus.

12.0npenenenne OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

13.0npenenenre yaenbHOM TEMIOTHI IIJIaBJICHUS JIbJIA.

Pa3znes 7. JnekTpudecKkue 1 MAarHUTHbIE SIBJICHUSI.

OnekTpuzauus Tenl. J[Ba poaa siekTpuueckux 3apsigoB. BzaumoneiicTBue
3apsoKeHHbIX  Tell.  3akoH KyrnoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apSYKEHHBIX TEJ OT BETUUYMHBI 3apSAJI0B U PACCTOSHUS MEXKY T€JIaMu).

Onektpudeckoe mnoie. Hanpsok€HHOCTH dieKTpudeckoro nouist. IlpuHnmn
CYyNEPHO3ULINU JIEKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).
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Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JIEKTPUUECKHUMN 3apsii.
Crpoenue aroma. IIpoBOOHUKM UM  AWDIIEKTPUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3aps/ia.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS DJJICKTPUUECKOrO TOKA.
HNcTouyHUKM TOCTOSSHHOTO TOKa. JIeWCTBUS DJIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B KUJIKOCTSIX U razax.

Onektpuueckas 1enb. Cuna  Toka.  DIJIEKTPUYECKOE  HaNpsHKEHUE.
CornpoTuBneHrne MPOBOJHUKA. Y AENbHOE CONPOTHUBIICHUE BellecTBa. 3akoH Oma
o yyactka nenu. [locnepgoBarenbHOe W mapajuielIbHOE  COCIMHEHHE
ITPOBOTHUKOB.

PaGota u MomHOCTH 3yeKTpuueckoro Toka. 3akoH Jlxoyms—JleHa.
DNeKTpUYecKue Ienu U MOTPEOUTENH IEKTPUIECKO sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHbIE ~ MarHuThl.  B3auMoOmeMCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarautHoe noJie 3eMJIM U €r0 3HAaYEHHE [T )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe o€  3JeKTpuueckoro Toka. Ilpumenenue
AIIEKTPOMArHUTOB B TEXHHUKE. JIeHiCTBHE MArHUTHOTO IOJISl HA IPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSSHHOTO TOKa. CMoJib30BaHUE JJIEKTPOJBUTATEIECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. fABnenue anekTpomarauTHOM uHAyKnuu. [IpaBuino Jlenna.
DneKTporeHepaTop. Crioco0b1 MOJTyYEHUS ANEKTPUUYECKOU SHEPIUHu.
DNEeKTPOCTAHIIMHY Ha BO30OHOBJISIEMbIX HCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DIIeKTpU3aLUS TEIL.

JIBa pojlia 3JIEKTpUYECKUX 3apsA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOTIA.
DIIEKTpOCTaTUYECKAst HHAYKIHS.

3aKOH COXpPAHEHUS JICKTPUUECKUX 3aPSAI0B.
[IpOBOJTHUKH U AUDIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO IOJIA.
M cTOYHUKYN TOCTOSIHHOTO TOKA.

9. JlecTBUSA 2IEKTPUUECKOTO TOKA.

10.251eKTprUUECKUii TOK B ) KUIKOCTH.

11.T"a30BbIi1 pa3psa.
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12.I3mMepeHne Cuiibl TOKa aMIIepMETPOM.

13.13MepenHne 3JIEKTPUYECKOT0 HANPSHKEHUS BOJIbTMETPOM.
14.PeocTaT 1 Mara3uH CONPOTUBIICHUM.

15.B3anmMoaencTBre NOCTOSIHHBIX MATHUTOB.

16.MonenvupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MTOJIFOCOB MAarHUTA.



1'7.MopnennpoBaHre MarHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB.

18.0mbIT IpcTena.

19.MaruutHoe noJie Toka. IJIEeKTPOMarHur.

20./leiicTBE MATHUTHOTO NOJISI HA MPOBOJHUK C TOKOM.

21.DnekTpoaBUraresnp MOCTOSHHOIO TOKA.

22.WccrnenoBaHue SBICHUS SJIEKTPOMAarHUTHOM MHIYKIWH.

23.0mnbiTel Dapajes.

24.3aBUCHMOCTh HAIIPABJICHUS HMHAYKIUOHHOTO TOKa OT YCIOBHUWM €ro
BO3HUKHOBEHHUS.

25.2neKkTporeHeparop MOCTOSIHHOIO TOKA.

Jlabopamopnuie padbomost u onvimot.

1. OnpITel 1O HAOJMIOAEHUIO DJIEKTPHU3AIMK Tell MWHAYKIUEH U TpH
CONIPUKOCHOBEHUH.

2. HUccnenoBanne JEUCTBUSL DJJIEKTPUYECKOTO TMOJISI HAa MPOBOJHUKH U

JADIICKTPUKHU.

COopka u mpoBepka paboThI IEKTPUIECKOM TN MOCTOSHHOTO TOKA.

W3mepenue u peryJampoBaHue CUIIbI TOKA.

N3Mepenue u peryImpoBaHUE HAMPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CWIIBI TOKA, MAYILIETO 4Y€pe3 pPE3UCTOp, OT

CONIPOTHBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD DIEKTPUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU IOIEPEUYHOTO
CEYEeHUs U MaTepHaa.

8. IIpoBepka mnpaBwiIa CIOXKEHUS HANPSIKEHUH NPU TOCIEA0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia Uisl CUJIbBI TOKAa MNpPH NapajlielbHOM COECIMHEHUU
PE3UCTOPOB.

10.Onpenenenue paboThl 2JIEKTPUIECKOTO TOKA, UAYILIETO Yepe3 pe3ucTop.

11.0npenenenne MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucrope.

12.FccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIYLIErO 4Y€pe3 JIAMIOYKY, OT
HaIpPsHKEHUS Ha HE.

13.0Onpenenenune KII/ narpeBarensi.

14.UccnenoBanre MarHUTHOTO B3aUMOAEHCTBUSA IOCTOSTHHBIX MATHUTOB.

15.13yyeHne MarHUTHOrO TOJII TMOCTOSHHBIX ~MAarHUTOB MpPH  HX
00BEIMHEHUY U pa3/IeJICHUU.

16.MccnenoBanue neicTBUSA DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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17.00bITBI, JOEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aMMOACHCTBUSA
KATYIIKM C TOKOM M MarHuTa OT CHWJbl TOKa M HaIlpaBJICHUS TOKAa B
KaTYyIIKE.

18.13y4yenue neicTBuss MarHUTHOTO MOJIsL HA IPOBOJHUK C TOKOM.

19.KoHnctpyupoBanue u nuzyyeHue paboThl 31€KTPOABUTaTES.

20.1U3mepenne KIIJL 351eKTpoABUTraTeIbHOW YCTaHOBKH.

21.0nbITBI IO  KCCIEOBAHUIO SIBJICHUSA DJIEKTPOMArHUTHOM WHAYKIUU:
UCCIIEOBAHUE W3MEHEHUW 3HAYCHHMS W HANpaBJIEHUS WHIYKIHOHHOTO
TOKA.

9 KUIIACC

Pa3znes 8. Mexanuveckue siBJIeHUs.

Mexannueckoe paBwkeHue. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENBPHOCTh MEXAHHYECKOTO JBWKECHUSA. PaBHOMEpHOE NPSAMOJHUHENHOE
nBxkeHnne. HepaBHoMmepHoe npsimosinHelHOe JaBHkeHue. CpellHsisi 1 MTHOBEHHAas
CKOpOCTb TeJa TP HEPABHOMEPHOM JBHUKECHUHU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEWHOe JBrkeHue. (CBoOoaHOE
najgenue. Onbitel ['anumes.

PaBHOMepHOE nBUXkEHUE MO OKpYKHOCTH. Ilepnon m yacrora oOpamieHus.
Jlunerinas v yriioBast CKOpocTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

[Tepsblii 3akoH HptoToHa. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[IpuHIMII CYNIEPHO3ULINU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHust: cujia TPEHUS CKOJIbKEHUs, CHUJia
TPEHMUS ITOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TsSXKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpEHHE CBOOOJHOIO
najgeHus. J[Bmxenue mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTh 1 neperpysKu.

PaBHOBecue martepuanbHONl TOYKH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIUIEHHON OChIO BpalleHus. MOMEHT cuiibl. LIeHTp TsokecTH.

Nmnynbec Tena. M3menenne mmmyinbca. UMnyiibe cuiibl. 3aKOH COXpaHEHUs
MMIyJIbCa. PEakTUBHOE JIBUKEHHUE.

Mexanuueckass paboTa W MOIIHOCTb. PaboTa Ccuil TSOKECTH, YHNPYTOCTH,
TpeHus. CBsi3b 3Hepruu U padoThl. [loTeHIMaIbHAS SHEPTUS TENa, MOHITOrO HaJl
ITIOBEPXHOCTBIO 3eMiIM. [loTeHIIManpHas sHeprus c:xxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOM IHEPTHH. 3aKOH COXPAHEHUsS MEXAHUYECKOU
SHEPTUH.

Hemoncmpayuu.

1. HaGmronenne MexaHHMYeCKOro JIBMXKEHUS Teja OTHOCUTEIIBHO Pa3HBIX Tell

OTCYETA.
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8.
9.

CpaBHeHME NyTEM W TPACKTOPUU ABMIKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEIIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpoCTU U yCKOPEHUS MPSIMOJIMHENHOTO JBUKEHHS.
HccenenoBanne npu3HakoB PaBHOYCKOPEHHOIO JIBUKEHUS.

Habnronenue 1BHKEHHS TeJla IO OKPYKHOCTH.

HaOnronenne MexaHU4YeCKUX SIBICHUM, MPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBHUKCHUU
OTHOCUTEJIBLHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHMS Te€jaa OT MacChl T€JIa U JICUCTBYIOLIEH HA HETO
CHUJIBI.

HabGnronenne paBeHCcTBa CHIT TPU B3aUMOICHCTBUU TEN.

H3MeHeHune Beca Tenna npu yCKOPEHHOM JBHXKEHUH.

10.IIepenava umirysbca Ipyu B3aUMOACHCTBUY TEIL.

11.1IpeoOpa3zoBanusi 3HEPrUU NpU B3aUMOACHCTBUU TEJl.

12.Coxpanenue UMITyJIbCa IPU HEYNIPYTOM B3aMMOJIEUCTBHH.

13.CoxpaHeHue uMIyJibca Mpu abCOIOTHO YIIPYTOM B3aMOICHCTBHH.
14.Habnto1eHue peakTHBHOI'O ABHKEHUSI.

15.CoxpaHenne MEXaHUUECKOW SHEPTUU ITPU CBOOOTHOM Ia/ICHUH.
16.CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU IBUKECHUU TeJIa MOJ1 I€CTBUEM

IIPYKHUHBI.

Jlabopamopnsie pabomul u onvimol.

l.

*®

KoHcTpyupoBanue TpakTa Jjisi pa3roHa U JajdbHEWIEro paBHOMEPHOTO
JBYDKEHUS MIAPUKa WUITH TEIICHKKH.

Omnpenenenue cpeaHEl CKOPOCTH CKOJBXKEHUS OpycKa WM JBYKCHUS
IIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

OmnpeneneHue yCKOPEHHs] Tejla MPU PABHOYCKOPEHHOM JBWKEHUU TI0
HAKJIOHHOM TIJIOCKOCTH.

VccnenoBanne 3aBUCUMOCTH ITYyTH OT BPEMEHU TPH PaBHOYCKOPEHHOM
JBYDKEHUN 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CTU TMPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HAa4YaJbHOW CKOPOCTH IIyTH OTHOCSTCA KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJTMHAKOBBHI.

HccnenoBanne 3aBHCHMOCTH CHJIBI TPEHHS CKOJBKCHHS OT CHIIBI
HOPMAaJILHOTO JaBJICHUSI.

Omnpenenenue kodphumeHTa TPEHUS CKOJIbKCHHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThI CUIIBI TPEHHS MPU PABHOMEPHOM JIBM)KCHHH TeJla
10 TOPU30HTAIILHON TTOBEPXHOCTH.



10.0Onpenenenne pabOThl CWIBI YOPYTOCTH MHpU MNOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEMOABM)KHOTO U MOABUKHOTO OJIOKOB.

11.M3ydenne 3aKkoHa COXpAHEHHS YIHEPTUH.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHbI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJIeOaHUI: Tepro,
4acToTa, aMIUINTyAa. MaremaTnyecKuil U NPYKUHHBIM MasATHUKH. lIpeBpamenue
DHEPTUU TIPH KOJIeOATEITHHOM JIBUKECHUU.

3aryxatouue  kosneOanus.  BoiHyxknennole — kosjeOanus.  Pe3onanc.
Mexannyeckue BoJiHbL. (CBOWMCTBA MEXaHMYECKUMX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ PacCHpOCTPAHECHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TEJE, CEUCMUYECKUE BOJIHBL.

3Byk. 'poMKOCTh 3ByKa W BbicoTa ToHa. OTpaxkeHue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGntonenue koneOaHuUi Ten MOA JEHCTBUEM CHIIBI TSDKECTH WU CHIIBI
YIIPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGmroieHrie BRIHYKJICHHBIX KOJIeOAHUN U pe30HaHCa.
PacnipocTpaneHue npo10JibHBIX U MTONEPEYHBIX BOJH (HA MOJIEIH).
HaOnronenue 3aBUCHMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTUYECKHIl pe30HaHC.

Jlabopamopnuie padbomul u onvimol.

1. Onpenenenre YacToThl W TepuoJa KoOJIEOAHMM MaTEMaTHYECKOTO

MasTHUKA.

2. OmpeneneHne 4acTOThI U IEPHO/Ia KOJIeOaHWi MPY>KMHHOTO MAsITHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIEpHOJia KOeOaHU MOABEIICHHOTO K HUTH

rpy3a OT JUIMHbI HUTH.
4. ViccnenoBaHue 3aBUCHUMOCTH Neproja KOJIeOaHU NPYKUHHOTO MAasiTHUKA
OT MaccChl rpy3sa.

5. TIpoBepka HE3aBHUCHUMOCTH TepHoOJia KoieOaHuil rpy3a, MOABEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OnpITEl, JAEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  MepHojia  KojeOaHui
MPYXKUHHOTO MASITHUKA OT MACCHI TPy3a U KECTKOCTU MPY>KUHBI.

7. U3mepenHne yCKOpeHus: CBOOOIHOTO TafCHHUS.

Paznen 10. D1eKTPOMATrHUTHOE T10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE  TOJIe.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
aneKTpoMarHuTHeIX BOJH. [llkama »nekTpomarHuTHBIX BOJIH. Mcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
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DnekTpoMarHuTHas npupoaa csera. CkopocTh cBera. BOIHOBBIE CBOMCTBA
CBETa.

JHemoncmpayuu.

1. CpolicTBa 2IEKTPOMArHUTHBIX BOJIH.

2. BOnHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomot u onvimol.

1. V3y4yeHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOHUIBHOTO

TenedoHa.

Pa3gea 11. CBeToBBI€ SIBJICHHS.

JlyueBas  mMogmens  cBera.  Mcrounmkm — cBera.  [IpsAmomnumHeliHOe
pacnpoctpaHeHue cBera. 3atMenust Connna u Jlynsl. Otpaxenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenne cBera. 3akoH mperomiieHUs cBera. lloniHOe BHyTpeHHee
OTpak€HHe cBeTa. VICronp30BaHME TOJHOTO BHYTPEHHETO OTPAXEHHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlunza. Xom onayueir B JmH3e. OnrThueckas cucrtema ¢oToanmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onTuyeckas cucTeMa. bIu3opykocTe u
JAIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HpetoToHa. ClioxkeHue
CIIEKTpaJIbHBIX LBETOB. J{ucnepcust ceera.

Hemoncmpayuu.

[IpssMONTMHEWHOE PacpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[TonyueHnue n300pakeHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue ceera.

OnTryeckuii CBETOBO/I.

Xon nyuel B coOuparolieu JInH3e.

X0/ 1y4ey B pacCeuBarollIeH JIUH3E.

[Tosryuenune n300paxeHuil ¢ IOMOULIBIO JUH3.
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9. Ilpunnun neiictBus poroanmnapara, MUKpPOCKOIIA U TEJIECKOTIA.

10.Monenb riasa.

11.Pa3noxenue 6e10ro cBeTa B CIEKTP.

12.TTonyuyenue 6enoro CBeTa NpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamophuie padbomot u onvimol.

1. MccnenoBanue 3aBUCMMOCTH Yrja OTpPa)K€HUs CBETOBOrO Jyya OT yrJia
najeHusl.

2. W3yueHue xapakTepUCTHK M300paKeHUsI MpeIMeTa B IIJIOCKOM 3epKajle.

3. HccnenoBanue 3aBUCHMOCTH yIUIa NMPEJIOMIIEHUS CBETOBOTO JIy4a OT yTJjia
NaJICHUS Ha TPAHULIE «BO3AYX—CTEKIIO».



4. TlonyueHue U300pakeHUHN C TOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Ompenenenrie POKYCHOTO PACCTOSIHUS M ONTUYECKOW CHIIBI COOMparoien
JIVH3BL.

6. OIBITHI 110 PA3NTOKEHUIO OEIOro CBETa B CHEKTP.

7. OnbIThl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOJIIOJICHUM Yepe3
LBETOBbIE (PUIIBTPHI.

Pa3znen 12. KBanToBble AIBJI€HHS.

Omnwitel Pesepdopna u mmanerapHas Mozenb atoma. Mogenb atoma bopa.
Hcnyckanue v noryonieHrue ceeta atomoM. KBaHThl. JIuHeyaThie CIEKTPHI.

PamnoaktuBHOCTE. Anbda, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wopxens aromHoro sapa.  HW3orombel.  PaamoakTtuBHBIE
npeBpauieHus. [lepro nmonypacmnaia aTOMHBIX SIAEP.

SAnepHble peakiuu. 3aKOHbI COXPaHEHHUs 3apsiA0BOrO M MacCOBOIO YHUCEIN.
DHeprus CBsI3M aTOMHBIX sjep. CBsi3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus snaep. Uctounuku sneprun ConHua U 3BE3I.

SnepHas sHepretuka. J{eMCTBUS pPagMOAKTUBHBIX H3JIyYEHUW HA IKUBBIE
OpraHu3MBbl.

Jemoncmpayuu.

CHexTpsl U3Iy4YEeHHS U TOTJIONICHUS.
CrexTpsl pa3IM4HbIX Ta30B.

CnekTtp BojOpOA.

Hab6nronenue TpekoB B kamepe Busibcona.
Pabota cuérurika MOHU3UPYIOIINX U3ITyYESHU.

6. Peructpaiius uziiydyeHus NPpUPOIHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnwie pabomosl u onvimol.

1. HaGmtoneHue CrulonIHbIX U JIMHEHYAThIX CIIEKTPOB U3ITyYCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPrUM YACTULIBI MO TOPMO3HOMY

nyTH (1o gororpadusim).

3. W3mepeHue paanoakTUBHOTO (hoHA.

IHoBTOPUTEIHLHO-00001IIAKO U MOTYJIb.

[ToBTOpUTETHLHO-0000IAIOUN MOAYJIb TIPEIHA3HAUYEH JIJISi CUCTEMATU3AINH
U 0000IIeHHs  MPEIMETHOrO  COACpPKAHMS U OMbITa  JICSITEIBHOCTH,
NpUOOPETEHHOTO MPU U3YUYECHHUH BCEro Kypca (DU3UKH, a TaKKe JIJIsi TOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »J3K3aMeHy MO ¢(u3uke s o00ydarommxcs,
BBIOPABIIIKX ATOT yUEOHBIN MpeIMeT.

[Ipy M3ydyeHHH AAHHOTO MOJYJISI PEAIM3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CeunBaeTCs JOCTHKEHUE MPEIMETHBIX U
METANpEeIMETHBIX  IUJIAHUPYEMBIX  PE3ylbTaTOB  00ydeHUs, (QopMUpyeTCs
€CTECTBEHHOHAY4YHAasi TPAMOTHOCTb: OCBOEHHE HAy4HBIX METOJOB HCCIIEIOBAHUS
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SIBJICHUA TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMH OOBSICHATH (Pu3nyeckue
ABJICHUSA, NPUMEHsASA I[IOJIyYEHHbIC 3HAHUs, pelarh 3aJayd, B TOM YUCIE
Ka4eCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpyHUMTIHANTBHO AEATEIBHOCTHBIM XapaKTEP AAHHOTO pas3feiia peain3yeTcs
32 Ccu€T TOro, 4YTOo OOYy4YarolIUMecs BBIMOJHAKOT 3aJlaHus, B KOTOPBIX UM
Ipeajaraercs:
HA OCHOBE TIOJYYCHHBIX 3HAHWN pacro3HaBaTh M HAYYHO OOBACHSTH
dbu3nyueckue sIBJICHUS B OKPY>KaloIel MPUpPO/Ie U MOBCEIHEBHOM KU3HH;
WCII0JIb30BaTh HAYUYHbIE METO/bI UCCIEAOBAHUS (DU3UUECKUX SBJICHUHN, B TOM
YHUCJIE U1 IPOBEPKU TUIOTE3 U MOJYUYECHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh HAy4YHBIE OCHOBBI HamOOJee BaXXHBIX JTOCTHXKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEDP, IPAKTUYECKOTO UCIIOIb30BaHUS PA3JIMYHbIX UCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
DHEPTUU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

N3ydenue (u3nKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpPaBICHO

Ha JIOCTMKEHHE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbrare usyuenus Gu3MKU Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHus

y oOyuaronierocs 0yayT copMHUpOBaHbBI CIECAYIONINE JTUYHOCTHBIC PE3yJIbTaThl B
YaCTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS:

- IPOSBJIICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(bu3HYecKoil HayKu;

- IICHHOCTHOE OTHOIIEHHE K JIOCTUKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B O0CYKJIEHUU OOIIECTBEHHO 3HAUUMbBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTUKEHUN
busuky;

- OCO3HAaHHE BAXHOCTHU MOPAIbHO-3THUUYECKUX MPUHILUIOB B JEATEIbHOCTH
YYE€HOrO;

3) 3¢TeTHYECKOro BOCIIUTAHHUS

- BOCHPHUSTHE ICTETHUYECKUX KadeCTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

- OCO3HaHHME UEHHOCTH (U3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHUpPA, OCHOBBI PA3BUTHUSl TEXHOJIOTMM, BAXKHEWIIEH COCTABISAIOIIEH
KYJBTYPBI;

- pa3BUTHE Hay4HOH JI0003HATENBHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
JIeATEIIbHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbl 3I0POBbS W  3MOLMOHAJIBHOIO
0J1aromosIyumsi:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpas3a >KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TMpaBHJl O€30MacHOro IOBEICHUS Ha
TpaHCIOpPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM O0OPYJIOBAaHHUEM B
JIOMAITHUX YCIIOBUSIX;

- chOpMHPOBAHHOCTh HaBBbIKA pPEQIICKCHUU, TPU3HAHWE CBOETO IpaBa Ha
OIIMOKY ¥ TaKOTO K€ MpaBa y APYTroro 4eIOBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4yacTH€ B pEUICHUU NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTejbHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAJILHOW HAIMpPaBJICHHOCTH, TPEOYIOMHUX B TOM YHCIEe U (DU3UIECKUX
3HAHMU;

® - MHTEpeC K MPAKTUYECKOMY U3YyUCHHIO MPODECCHil, CBA3aHHBIX C (PU3HKOM;

e 7)3K0JOrN4eCKOro BOCIIUTAHMS:

® - OpuUCHTAllUSd Ha NpUMEHEeHHe (U3MYECKUX 3HAHWUU JJIs pelieHus 3a7ad B
obJlacTh OKpy’Karoled cpenapl, IUIAHUPOBAHUS IIOCTYNKOB M OLECHKH HX
BO3MOYKHBIX MTOCJICJICTBHM JIJISI OKPYKAIOMIEH CPEJIbI;

® - OCO3HaHHE TJOOATHFHOTO XapaKTepa JKOJOTHYECKUX MPOOIeM U MyTed ux
pelIeHNS,

e 8) aganTauMu K U3MEHSIIONIMMCH YCJOBUSIM CONUAJBLHOW M NPHPOIHOI
cpeabl:

e - TIOTPeOHOCTH BO B3aUMOJCHCTBMM IPU BBIIOJTHEHUU HCCIACIOBAHUM U
MPOCKTOB (DU3UYECKOW HAIPaBICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
ApYrux;

® - TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTHIECCKYIO
JIeSATEeIIbHOCTD;

® - MOTPeOHOCTH B JOPMUPOBAHUYU HOBBIX 3HAHUM, B TOM dnciie (popMyInpoBaTh
UJIeH, TIOHSATHS, TUTIOTE3bI O (PU3NUSCKUX O0BEKTaX U SBICHUSAX;

e - oco3HaHHE JAS(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 001acTH
bu3uKy;

® - I[UIAHUPOBAHHE CBOETO PA3BUTHS B NPUOOPETEHUH HOBBIX (PU3UIECKUX
3HAHMMU;

® - CTPEMJICHHE aHAJIM3UPOBATH M BBHISBIISATH B3aUMOCBS3U MIPUPOIBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3HUCCKIX 3HAHUMH;

e - OIIGHKA CBOUX JCHCTBUU C Yy4YETOM BIMSHHS Ha OKPYXKAIONIYI Cpemdy,
BO3MOJKHBIX TJIOOATBHBIX ITOCIIEICTBHM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOCHHSI MpOTpaMMbl 1O (U3HKE HA YPOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOyyaroierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOUAIOIINE MTO3HABATEILHBIC YHUBEPCAIbHBIC YUCOHbIC TCHCTBUS,
KOMMYHUKATUBHBIE  yYHHBEPCAJIbHbIE  Yy4eOHbIE  JICUCTBHS,  PETYISTHUBHBIC
yYHHUBEpCaIbHbIC YUCOHBIE IEHCTBUSI.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE yUeOHbIE 1eiicTBUS

Ba3oBnle Jijornyeckue AeicTBUA:



®BLISBIISITh M XApaKTEPH30BaTh CYLICCTBEHHBIE MPHU3HAKH OOBEKTOB
(siBIEHUN);
®yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIIMH, OCHOBAHMS IS
000011IeHNS U CPAaBHEHUS,
®BLISBJIATh 3AKOHOMEPHOCTH U MPOTHUBOPEUUs] B paccMaTpuBaeMbixX (hakTax,
JAHHBIX U HAOJIIOICHUSX, OTHOCSIIUXCS K (PU3NYECKUM SBIICHUSIM;
®BBISBJISTh MPUYMHHO-CICICTBEHHBIC CBS3W MPH HU3YYCHUU (PU3UUECKHUX
SBJICHUW U MPOLIECCOB, JI€JaTh BBIBOJBI C UCHOJIb30BAHUEM JI€TYKTUBHBIX
U WHIAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTAaTh THIOTE3bI O B3aUMOCBS3SIX
(U3UYECKHUX BEIIMYHH,
®CaMOCTOSITEJIBHO BHIOMPATh CIOCO0 pelieHus yueOHou (usmdeckoil 3agaun
(cpaBHEHHME HECKOJIbKMX BapMaHTOB pEIIeHHs, BBHIOOp Hauboiee
MOAXOJSILEro ¢ Y4ETOM CaAMOCTOSITENIbHO BbIACIIEHHBIX KPUTEPUEB).
Bba3oBble uccienoBare/ibCKie AeHCTBHUS:
®[ICII0JIb30BaTh BOIIPOCHI KaK MCCIIEI0OBATENbCKUA HHCTPYMEHT IMO3HAHUS;
®[IPOBOJIUTH 110 CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIIOMHBIM
bu3nYeCKuii IKCIEPUMEHT, HEOOJBIIOE UCCIEOBaHUE (HHU3HUUECKOTO
SIBJICHUS,
®OIICHMBATh HA MPUMEHUMOCTH W  JIOCTOBEPHOCTh  HH(pOPMAILIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;
®CaMOCTOSTENIbHO (OPMYJIUPOBATh OOOOIIEHUS W BBIBOJBLI MO pPe3yjibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIbITa, UCCIICJOBAHUS;
®IIPOTHO3MPOBATh  BO3MOXKHOE  JajbHEilIee  pa3BUTHE  (DU3HUECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATh MPEANOI0KEHUS 00 UX PA3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.
Pa6ora ¢ unpopmaunmeii:
®IIPUMEHSTh PA3UYHBIE METOJbI, MHCTPYMEHTHI U 3alpOoChl NIPHU TOUCKE U
oTOope MH(POPMALIMM WM JAHHBIX C YYETOM MPEMJIOKEHHOW y4eOHOU
(dbuznyeckoii 3a1a4u;
® AHATTM3UPOBATh, CHUCTEMATU3MPOBATh U HMHTEPIPETHPOBATH HHPOPMAIIUIO
Pa3TUYHBIX BUIOB M (JOPM MIPEICTABIICHUS,
®CaMOCTOSITEJIBHO ~ BBIOMpPATh  ONTUMaJbHYI0  (OpPMY  IPEACTABICHUS
uHdopMallMl W WUIIOCTPUPOBATH pellaeMble 337aud  HECIIOKHBIMU
cXeMaMH, IrarpaMMaMu, HHOU TpaduKoOi 1 UX KOMOWHAITUSIMHU.
KoMMyHMKATHBHBIE YHUBepCcaJIbHbIEe YUueOHbIe 1elicTBUS:
®B X0/€ O0CYXJeHus y4eOHOro Marepuana, pe3yibTaToB JIA0OPAaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOil TEMBbI U
BBICKA3bIBaTh HJI€W, HAllEJICHHbIE HA pELICHHE 33/Jayd M MOIAeprKaHue
OJ1arokenaTeIbHOCTH OOIIEHUS;



®CONIOCTABIISITh CBOU CYXACHUS C CYXIACHUSMU JIPYTUX YYaCTHUKOB JIMAJIOra,
OOHaApyKXHUBaTh PA3IU4HUE U CXOACTBO MO3UIIHIA;

®BBIPAXXATh CBOKO TOUKY 3PEHUS B YCTHBIX U TMCbMEHHBIX TEKCTAX;

o[TyOJMYHO NPEJCTABIATH PE3YJIbTAThl BBHIIOJHEHHOTO (PU3UYECKOrO OIbITa
(aKCIIepUMEHTa, UCCIIEI0BaHUs, IIPOEKTA);

®[IOHMMATh U HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U MHIUBUAYAIbHON
paboTHI IPU PELIEHUU KOHKPETHON (PU3nUecKoi poOIIeMbl;

®[IPUHUMAThH 1I€JI1 COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBAThH JIEUCTBUS O
e€ JOCTIKEHHUIO: pachpeleisTh poJid, O0O0CyXKIaTh Mpolecchl U
pe3yNbTaThl COBMECTHOM paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJIEH;

®BLINIOJHATh CBOIO YacTh PabOThI, TOCTUrasi KAUYeCTBEHHOI'O pe3yJbTara Io
CBOEMY HAIIPAaBJIEHUIO W KOOPAHHHMPYS CBOM JEWUCTBUS C JPYTUMH
YJIeHaMU KOMAaH/bl;

¢ OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOUIMI MPOAYKT NO KPUTEPHSM,
CaMOCTOSITENTFHO C(HOPMYITHMPOBAHHBIM yUaCTHUKAMHU B3aUMOJICHCTBHSL.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

®BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX U yUEOHBIX CUTYalUsIX, TPEOYIOIHUX 15
peleHust GU3NYECKUX 3HAHUI;

®OPUEHTHPOBATHCA B  PA3NIMUHBIX  MOAXOAAX  MPUHATHUS  PEIICHHUM
(MHIMBUAYaJIbHOE, NMPHUHATHE PEUIEHUS B TpYIIe, NPUHITHE PEIICHUM
rpynmoi);

®CaMOCTOSITEJIBHO COCTABJISATh AJITOPUTM pelIeHHs] (PU3MUECKON 3a7auu WIn
IUTaHa MCCIIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATH IIpe/ijlaraéMble BApUAHTBI PELLICHUI;

e 1eJ1aTh BIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTPOJ/Ib, IMOUMOHAIbHBII HHTEJJIEKT:

®1aBaTh aJICKBAaTHYIO OLICHKY CUTyalluu U MpeJjiararh 1jiaH e€ U3MEHEHHUS,

®00BSICHATh  NPUYUHBI  JOCTHXKEHUSA  (HEAOCTHMKEHUS)  pe3ysbTaToB
JEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

®BHOCUTHh KOPPEKTHUBBI B AEATENBHOCTH (B TOM 4YMCIE B XOJ BBIIOJHEHHUS
(¢u3MYeCKOro UCCIEIOBAaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBIIMXCS CUTYallUld, YCTAHOBJEHHBIX OUIMOOK,
BO3HUKILIUX TPYIHOCTEH;

®OLIEHUBATb COOTBETCTBUE PE3YJIbTATA LETU U YCIOBUSIM;

®CTaBUTH Cc€0S1 HA MECTO JPYroro 4ejaoBeKa B XOJE CIOpa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYToro;



e IPU3HABATH CBOE MPABO HA OMIMOKY MPH pelIeHUH GU3NYECKUX 3a7a4 WU B
YTBEPKIACHUAX HAa HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEJMETHBIE PE3YJIBTATBI

K koHnity o0yuenus B 7 Kjacce mpeJMeTHbIEC PE3yJIbTaThl Ha 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

®1ICTIONTH30BATh MOHATHS: (PU3NYECKUE M XMMUYECCKUE SIBJICHUS, HAOMIOACHHE,
AKCHEPUMEHT, MOJIEJIb, TUNOTE3a, CAUHUIIBI (PU3MUECKUX BEIUYHUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, KHUIKOE,
razoo0pa3Hoe), MEXaHUYEeCKOe ABMUKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAaeKTOpHs, PaBHOJCUCTBYIOIIAs cuia, Jegopmarius
(ynpyrasi, TuiacTU4eckasi), HeBeCOMOCTh, COOOIIAIOIINECS COCYIbL;

epaznuyaTh sBJICHUA (AUPQy3usd, TEIIOBOE IBUKEHHWE YaCTUIl BELIECTBA,
pPaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpIUs,
B3aMMOJICCTBUE TEJ, PABHOBECUE TBEPIBIX TEJ C 3aKPEILIEHHOW OCHIO
BpalleHus, TMepenaya JaBJICHHUS TBEPABIMU TeEJIaMH, S>KHUIKOCTAMH H
razamy, armMocepHoe JaBlICHHE, IUIaBaHUE TeJl, MpeBpallcHus
MEXaHUYECKON SHEpPruu) MO OMNUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

®pacro3HaBaTh  MPOSBICHUE  M3YYCHHBIX  (U3MYECKUX  SIBJICHUH B
OKpYXalollleM MHpE, B TOM uucie (U3UYECKUE SBICHUS B MPHUPOJIE:
MpUMEPBI IBUKEHUS C Pa3JIMYHBIMU CKOPOCTSAMH B >KMBOW U HEXKUBOU
NpUposie, NCUCTBUE CHJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO NTaBJICHUS Ha KMBOW OpPraHW3M, IJIaBaHUE PhIO, phIUaru B
TeJIe YEeJIOBEKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUCOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) GU3HUUECKUX SBJICHUM;

®OIMCHIBATh WM3YUYCHHBIC CBOMCTBA T€d W (PU3UYECKUE SIBJICHUS, UCIIOIb3YS
¢dbuznyeckre BeIUYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSKECTH, BEC
TeJla, Ccuja TPEHUsA, AaBlieHHEe (TBEPAOro Tejla, KUJIKOCTH, Trasa),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWIbl, KO3((UIMEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KMHETUYECKass W MOTEHIMAIbHAs DHEPTUsi), MPU OMHCAHUU MPaBUIBLHO
TPaKkTOBaTh  (PU3MUECKHH  CMBICT  HUCIOJB3yeMBIX  BEIMYWH, WX
0003HAaUEHUsI W €IUHUIBI (PU3MUYECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEJIMYMHY C JIPYTUMHU BEJIMYMHAMU,
CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEHN (PM3NUECKUX BEIIMYUH;



eXapaKTepU30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHHUS M IPOLECCHI,
UCIIOJIb3Ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJIHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBWJIO paBHOBECHUs phruara (0OoKa),
«30JI0TO€ TIPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKON
SHEPruu, MNpU HTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa H
3aMHUCBIBATH €M0 MATEMATHYECKOE BHIPAXKECHHUE;

¢ 00BACHATH (PU3UUECKHE SBICHHUS, MPOIIECCH U CBOMCTBA TEJI, B TOM YHCIIE U
B KOHTEKCTE€ CHUTyallMii MPaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTh OOBIACHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpPOil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

epermaTh pacuéTHbIC 3a1a4u B 1—2 1eHCTBUS, UCTIOIB3YS 3aKOHBI U (POPMYJIBL,
CBs3bIBAOUIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHaJIM3a YCIOBUS
3aladyd  3alMHuChIBaTh KPATKOE YCIOBUE, TMOJCTABIATh (U3HUUECKUE
BEUYUHBI B (DOPMYJIBI M TPOBOJIUTH PAcCUEThl, HAXOJUTh CIIPABOYHBIC
JTaHHBIE, HEOOXOUMBbIE JJIsl PELIeHUs 3aJ]lay, OLIEHUBATh PEAIUCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYUHBI;

®pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TMPU T[OMOIIU
(U3HYECKUX METOJOB, B OIMCAHUH UCCIIEI0BAHUS BBIIEIATh IIPOBEPSIEMOE
NpeAnoyioxkeHue  (TUIoTe3y),  pas3inyaTh W UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOJIWTh OINMOKA B XOJI€ OIbITa, JeNaTh
BBIBO/IbI 10 €T0 pe3yJibTaTaM;

®[IPOBOJIUTH OIBITHI IO HAOTIOACHUIO (PU3HUECKUX SIBICHUN WIH (U3UIECKUX
CBOMCTB Tel: (POPMYTUPOBATH MPOBEpsieMble MPEANOI0KEHUS, COOMPAThH
YCTaHOBKY W3 MPEJIOKEHHOTO 000pYyI0BaHMUSI, 3aMMCHIBATh XOJI OIbITa U
(bopMyIMpOBaTh BHIBOIBI;

® BBLITIOJIHATH MPSAMbIE U3MEPEHHUSI PACCTOSIHUS, BpEMEHH, MaccChl Tela, 00bEMa,
CWJIBI M TEMIEepaTypbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M LU(POBBIX
npuOOpOB, 3alUChIBATH IOKa3aHUs MNPUOOPOB C YUETOM 3aJaHHOUN
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

®[IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MUYECKON BETUYMHBI OT
JIpPYrol ¢ HCIOJb30BAaHUEM MPSIMbIX H3MEPEHHI (3aBUCUMOCTU IIyTH
PAaBHOMEPHO JBWXKYIIETOCAd Tela OT BPEMEHU JBHMXKCHHUS TENA, CHUJIBI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauecTBa 00paOOTKH MOBEPXHOCTEH Tl
Y HE3aBHUCUMOCTH CHUJIbI TPEHUSI OT TUIOIIA U CONMPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTH OT YJUIMHEHHS TPY>KUHBI, BHITAIKUBAIONICH CUIBI OT 00bEMa
MOTPYEHHOM YacCTH Teja M OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJla, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
IJIaBaHUsl TEJ, YCIOBUM paBHOBECUs pbluara M OJOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUS, COOMPATh YCTAaHOBKY U
BBIMOJHATh WM3MEPEHUs, CleNysl MPeajoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yJbTaThl IMOJYYEHHON 3aBHCHUMOCTH (DM3UYECKUX BEIMYUH B BHJE
NPEJIOKEHHBIX Ta0nuIl U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCJIeI0BAaHNUS;

®IIPOBOANTh KOCBEHHBIC W3MEPEHUS (PUINYECKUX BEIMYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPJAOTO Tela, CHJIA TPEHUS CKOJIBKECHHUS,
JaBJICHWE  BO3/yXa, BbITAIKUBAIOUIas CWia, JCiCTByomas  Ha
HOTPYXKEHHOE B JKMJIKOCTh Te€JO, KO3((ULUHEHT IOJIE3HOIO JEeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKUIUHU: TIpU
BBIMIOJTHEHUH HW3MEPEHUI coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJIMYMHBI;

ecoOIIOaTh IPaBUIa TEXHUKU O€30MACHOCTH IpU paboTre ¢ J1abopaTOpHBIM
000py/10BaHUEM;

®yKa3bIBaTh MPHUHIIMIBI ACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, JIMHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
phIYar, TOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;

eXapaKTepU30BaTh MPHUHIMIBI  JCHCTBUS  W3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX omucaHusi (B TOM YHCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, IOPIIHEBOM HACOC, APEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (PU3UYECKHUX ABJICHUM M HEOOXOJIMMbIE (DPU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

®[IPUBOJUTH MPUMEPHI (HAXOAUTh HH(OPMALIKIO O IPUMEpax) IPAKTHUECKOTO
UCIIOJIb30BaHUSl (U3NYECKUX 3HAHUA B TIOBCEIHEBHOM JKM3HU IS
obecricueHusi 0€30MaCHOCTH TNPH  OOpalleHHMu ¢ TpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3[I0POBbS U COONIOACHUS
HOPM 3KOJIOTUYECKOT0 MTOBEJEHUS B OKPY KaAIOIIEH Cpee;

®OCYUIECTBIIATh OTOOp HMCTOYHHMKOB uWHGpopManuu B HMHTepHere B
COOTBETCTBHH C 33JIaHHBIM TTOUCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIINUXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJICIATH
MH(pOpPMAIMIO, KOTOpas SBJISAETCS NPOTUBOPEUMBON WM MOXKET OBITh
HEI0CTOBEPHOM;

®ICIIOJIb30BaTh MPH BBITIOJHEHUN YYEOHBIX 3aJaHUil HAyYHO-MOMYJISIPHYIO
auTepaTypy  (pU3MUEecKoro  CcoAepiKaHMs, CIPaBOYHBIE  MaTEpHAbI,
pecypcbl cetu VIHTepHET, BlajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusl UHGOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;

eco37aBaTh COOCTBEHHBIE KpaTKHE MHUCHbMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MHGpOpMAIuu (HU3HUECKOTO COJEPIKaHUs, B TOM



yrcine MmyOIuYHO JenaTh KpaTKHe COOOIIEHHUS O pe3yJbTaTax MPOEKTOB
WIK Y4eOHBIX HCCIEIOBAaHUM, IpPU O3TOM TPAMOTHO HCIOJB30BaTh
U3YYEHHBbI NOHATUHHBIM anmapaT Kypca (U3HMKH, COIPOBOXKIATh
BBICTYIUICHUE IIPE3CHTALMEN;

®[IpU BBIIIOJIHEHUH Y4YE€OHBIX MPOEKTOB M UCCIEIOBAHUNA pACIPEIENsTh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBHHM C IOCTABJICHHBIMH 3aJja4aMH,
CIIEIUTh 3a BBIIOJHEHHEM IUIAHA JIEWCTBUIl, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMIbI,  BbICTpPAaUBaTh
KOMMYHHMKaTHUBHOE B3aMMOJENCTBHE, yUUThIBasi MHEHUE OKPYKAIOIIHX.

K koHniy o0yueHus B 8 Kkiacce npeaMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHU:

®ICII0JIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBH)KEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSTHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amMop(HBbIE Tela, HACBILICHHBIH M HEHACBILEHHBIM Iap, BIIAXXHOCTb
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPrus, TEIMJIOBOM [BUraTelb,
AJIIEMEHTAPHBIN JIEKTPUUYECKUN 3apAJl, JIEKTPUUECKOE T0JIe, TPOBOJHUKU
U TUPJICKTPUKH, TOCTOSHHBIN JIEKTPUIECKUI TOK, MATHUTHOE T0JIE;

epa3nuuaTh SBJICHUS (TEIUIOBOE pacIIMpeHHe U CXaThe, TeIulonepenaya,
TEIUIOBOE PaBHOBECHE, CMAuMBaHUE, KANWUISPHbBIC SBIICHUS, UCIIapEHHE,
KOHJICHCallusl, IUIaBJICHUE, KpUCTAIM3auus (OTBEpACBAHUE), KHUIIECHHE,
TeIulonepeaya (TermIonpoOBOHOCTbD, KOHBEKIUS, U3ITy4YEHHUE),
ANEKTpHU3aLUs TeJl, B3AUMOJEHCTBUE 3apsI0B, JEHCTBUS AJIEKTPUUECKOTO
TOKa, KOpPOTKOE 3aMblKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JCHCTBHE
MarHUTHOTO IOJIS HA MMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsT MHAYKIIHS)
[0 ONUCAaHUK UX XapaKTEpHbIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JTaHHOE (PU3HUYECKOE SBIICHUE;

®paclo3HaBaTh  MPOSBICHHWE  W3YYCHHBIX  (PU3UYECKUX  SBICHUN B
OKpY’>XKalollleM MHUpE, B TOM 4YHucle (U3HUECKHUEe SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSXKEHHWE M KaNWUIApHBbIE SIBIEHUS B IPHUPOJE,
KpUCTAJUIBl B Ipupoje, uznydeHue CoiHLA, 3amMep3aHHe BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
SBIICHUSI B atMoc(epe, dICKTPUUECTBO KUBBIX OPTaHM3MOB, MarHUTHOE
nosie 3eMiH, Aperd MoNoCOB, poJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emJie, MOJIIPHOE CUSIHUE, TIPU 3TOM NEPEBOAUTH MPAKTHUUYECKYIO 33/1a4y B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PU3UUYECKUX
SIBIICHU;

®OMHCHIBATh M3YYCHHBIE CBOMCTBA Tel U (hM3MUYECKUE SBICHUS, UCTOIb3YS
¢dusnyeckue BeNMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJTUIECTBO
TEIUIOThI, yJielbHasl TEIJIOEMKOCTh BEULIECTBA, yJAeJIbHAs TEIIoTa



IUTaBJICHUS], YJEJbHAs TEIUIoTa NapooOpa3oBaHMs, YJeidbHas TEIUIOTa
CrOpaHusl TOIUIMBA, KO3((UIMEHT TMOJEe3HOro JEHCTBUS TEIIOBOM
MalIUHbl, OTHOCHUTEJIbHASI BJIAXXHOCTb BO3AYXa, JJICKTPUUYECKHUN 3apsf,
cuia TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTHBIICHUE IPOBOJHHUKA,
YAEIbHOE  CONPOTHBIIEHME  BellecTBa, paboTa W MOIIHOCTb
NEKTPUYECKOr0  TOKAa), MpPH ONHCAHMM NPABWIBHO  TPAKTOBATH
¢u3nyecKuil CMBICI HCIOJIb3YEMBIX BEJIUYMH, 00O3HAYEHUS W €IUHHIIBI
(¢u3nYeCKUX BEJIWYUH, HAXOIUTh (HOPMYJIbI, CBSI3bIBAIOLINE JIaHHYIO
(GU3MYECKYI0 BEIIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpauku
M3YYECHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUUHH;

eXapaKkTepU30BaTh CBOWCTBA TeJl, (U3NYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHSI MOJIEKYJIIPHO-KHHETHYECKOW TEOPUHU
CTPOEHHMsI BEILECTBA, NPUHLHUI CYNEPHO3UIHUU MOJNeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma A yyacTKa Lenu, 3aKOH
Jxoynsa—JleHna, 3akOH COXpaHEHMs DHEpPruM, IIPU HTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIMCHIBATh €r0 MAaTEMATHYECKOE
BBIPAKEHUE;

®00BSACHATh (PU3NYECKHE NPOLECCHl M CBOWCTBAa TEJI, B TOM 4YHUCIE U B
KOHTEKCTE CHTyalud INPaKTUKOOPHUEHTHPOBAHHOI'O XAPAaKTEpa: BBIABIIATH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JOru4YecKux
[IaroB C Omopod Ha |—2 M3yYeHHBIX CBONCTBA (U3UYECKUX SIBICHHIA,
bu3nyecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epelaTh pacuéTHbIC 3a/1auu B 2—3 EeHCTBUS, UCIOIb3YS 3aKOHBI U (POPMYJIBL,
CBSI3BIBAIOIME (PU3NYECKUE BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS
3aJlayy 3alUCBhIBaTh KPATKOE YCIIOBUE, BBISBIISTh HEJOCTATOK JAHHBIX JJIS
pelIeHus 3a7a4u, BbIOMPATh 3aKOHBI U (DOpPMYJIbI, HEOOXOAUMBIE ISl €€
pElIeHMs], MPOBOAMTH PAcyYETbl M CPABHUBATH IOJYYEHHOE 3HAUYCHUE
(bu3nYeCcKOi BETNUUHBI C U3BECTHBIMU JaHHBIMU;

epacrno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pEIIUTh MpU I[OMOIIU
($u3NYECKUX METOJIOB, MCIIONb3Yysl ONMCAHUE HCCIIEOBAHMS, BbIIEIAThH
IIPOBEPSAEMOE  IPEAIIOJNIOKEHNE, OLEHUBATh IPABWIBHOCTh IMOpPsAJIKA
IIPOBEICHUSI HCCIIEJOBAHUS, 1€J1aTh BBIBObL;

®[IPOBOUTD OIBITHI MO0 HAOTIOACHUIO (PU3HUECKUX SBICHUHN MK (PU3NIECKIX
CBOMCTB TeJ (KanWUISPHBIE SBJICHUS, 3aBUCUMOCTD JABJICHHUS BO3AyXa OT
ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOLECca OCTHIBAHUS U HarpeBaHUs
OpU U3IYYEHUHM OT I[BeTa W3Jydarolled (IOrjiouaroiiei) MmoBepXHOCTH,
CKOPOCTh MCHApeHMs] BOJbl OT TEMIIEpaTypbl >KUJIKOCTH M IUIOLIAAU €€
NOBEPXHOCTH, 3JEKTPU3aLMs TEl U B3aUMOJEHUCTBHE 3JIEKTPUUYECKUX
3aps0B, B3aUMOJIEWCTBHE IIOCTOSHHBIX MAarHWTOB, BHU3yalM3alus



MAarHUTHBIX I10JI€H MOCTOSIHHBIX MAarHUTOB, JEUCTBUS MAarHUTHOTO I10JISI Ha
MPOBOJIHUK C  TOKOM, CBOMCTBa  JJIEKTPOMAarHurTa,  CBOMCTBA
AIICKTPOJABUTATENS TMOCTOSHHOTO TOKa): (OpPMYJIHUpPOBATH IPOBEPSEMBIS
MPEIO0JIONKEHUSI, COOUPaTh YCTAHOBKY U3 MPE/JI0KEHHOTO 000pyA0BaHUs,
OMUCHIBATH XOJ1 ONbITA U (HOPMYJIUPOBATH BHIBOJIHI;

®BBLITNIOJIHATH MPAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHON BJIAKHOCTH
BO31yXa, CHJIbI TOKAa, HANPSPKEHUS C MCIOJb30BAHUEM aAHAIOTOBBIX
pUOOPOB M JATYUKOB (DH3WUECKUX BEIIMYMH, CPABHUBATh PE3YJbTAThI
HU3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COFOTHOM MOTPEIIHOCTH;

®[IPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYUHBI OT
Jpyrol ¢  UCIOJb30BaHUEM TMPSIMBIX  HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBIICHUSI MPOBOAHUKA OT €ro JJIMHBI, IUIOIAIA MONEPEYHOIO
CEUCHUA U YJAECIBbHOTO COMPOTUBJICHUS BEIIECTBA TPOBOJIHUKA, CUIIbI TOKA,
WIYILIETO 4Yepe3 TMPOBOJHHMK, OT HANPsKEHUS HA MOPOBOJHUKE,
WCCIIEIOBAHUE TOCJIENOBATEIBHOTO W NApajuIeIbHOrO COEAUHECHUH
MPOBOJHUKOB): IUIAHUPOBATH MCCJIEJOBaHUE, COOMpPATh YCTAHOBKY U
BBITIOJTHATh W3MEPCHHUS, CIEeNys MPEII0KEHHOMY IUIaHy, (UKCHUPOBATH
pPEe3yIbTaThl TIOJIYYCHHON 3aBUCUMOCTH B BHJIE TaOiuI[ U TpaduKoB,
JIEJIaTh BBIBOJIBI 110 PE3YJIBTATAM HUCCIIEIOBAHHUS;

®[IPOBOJIUTH KOCBEHHbIE U3MeEpeHUs (unueckux BeaUUYUH (yIeTabHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTHBJICHUE MPOBOJHMKA, padoTra U
MOIIHOCTh 3JIEKTPUUECKOTO TOKA): MIAHUPOBATh HM3MEpPEHHUs, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAyS MPEII0KEHHON WHCTPYKIUH, H
BBIYMCJISITh 3HAYCHUE BEJIMYMHBI;

eCco0I0/IaTh TIpaBUJia TEXHUKU OE30MAaCHOCTU MPH padoTe ¢ J1abopaTOPHBIM
000py10BaHHUEM;

®XapaKTepU30BaTh MPUHIUIBI  JEUCTBUS  M3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW HA HMX oOmnucaHus (B TOM 4YHUCIE:
CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, mapoBasi TypOuHa, amIepMerp,
BOJIbTMETP, CYETUHUK DICKTPUYECKONW HHEPTHUH, 3JIECKTPOOCBETUTEIBHBIE
MpUOOPHI, HArpPeBaTEIbHbBIE IEKTPONPUOOPHI (IIPUMEPHI), FIECKTPUUSCKUE
MpEeAOXPAHUTEIH, IJIEKTPOMArHUT, SJIEKTPOIBUTATEIb MOCTOSHHOTO TOKA),
WCIIOJIb3YsI 3HAHWS O CBOMCTBAaX (PM3WYECKUX SIBICHUH U HEOOXOIMMBIC
(bu3nIecKre 3aKOHOMEPHOCTH;

®pACIIO3HABATh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTEIIHHBIC
OpuoOpbl 1O CXEeMaM HM CXEMAaTHYHBIM pUCYHKaM  (SKHMIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATEIIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABISATh CXEMbI DJIEKTPUUYECKUX



Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycJIoBHbIE 0003HAUEHUS DJIIEMEHTOB JIEKTPUUECKUX LICTICH;

®[IPUBOAUTH MPUMEPHI (HAXOAUTH MHPOPMALIMIO O MPUMEPAX) MPAKTHUECKOTO
UCIOJIb30BaHUsl (U3UYECKUX 3HAHUUA B TOBCEIHEBHOM IKU3HU JUIS
oOecrieyeHusi 0€30MAaCHOCTH Mpu  oOpamieHMHM ¢ [Opudbopamu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHsI 30POBbSI M COOJIOACHUS
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYIKAIOILIEH Cpee;

®OCYIIECTBIATh TMOUCK HHPOpMAUA  (PU3NYECKOTO  COACpKAaHUA B
NHTepHeTe, HAa OCHOBE HWMEIOLIMXCSA 3HAHUW U MYyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIACNIATh HMHQOpPMAIMIO, KOTOpas
ABJIIETCSI IPOTUBOPEUYMBOM MIIM MOXKET ObITh HEJOCTOBEPHOI;

®ICTIONTH30BaTh TPHU BBHITIOJHEHUN YYEOHBIX 3a7aHUil HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (pU3MUEecKOro - CcoaepiKaHMs, CIPABOYHBIE  MaTEpHAabI,
pecypcol cetu MHTEpHET, BiageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAILIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

®C03/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U KpATKHE YCTHbIE COOOIICHMS,
o0o6mass uHOpPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
ColepKaHMsl, B TOM 4YHUCIE MYyOJIUMYHO TMPEJCTABIATh PE3YJIbTAThI
IIPOEKTHOW WJIM HCCIENOBATENbCKON NEATEIbHOCTH, P 3TOM I'PaMOTHO
WCIIOJIb30BaTh M3YUYEHHBI TOHSATHUHHBIA amnmapar Kypca (QU3HKH,
COIMPOBOXK/IaTh BBHICTYTUICHHUE MTPE3CHTAIINEH;

®[IpU BBINOJTHEHUU YYEOHBIX TIPOCKTOB U MCCIEAOBaHUN (HU3NUECKUX
MPOLIECCOB paclpelesaTh OO0sS3aHHOCTU B TIpPYIIE B COOTBETCTBUM C
MOCTABJICHHBIMH 3aJ]Ja4aMU, CIEIUTh 3a BHINOJHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIIEHUBAaTh COOCTBEHHBIH BKIJIAJl B
JeSITeNBbHOCTD TPYIINbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K koHnily o0yueHus B 9 Kjacce npeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

®CIIONH30BATh  TMOHATHSA: CHCTeMa OTCY€Ta, MarepuaibHas TOYKa,
TPaeKTOpHsI, OTHOCUTEILHOCTh MEXAaHUYECKOTO JBIXKCHHS, Jehopmarius
(ympyrasi, mjgacTH4eckasi), TpPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTbh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTP TSHKECTU TBEPJOrO TeJla, paBHOBECUE, MEXAHUYECKUE KOJIeOaHUs U
BOJHBI, 3BYK, HH(Pa3BYK M YIbTPA3BYK, IIIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JNallbHO30PKOCTD,
CHEKTPhl UCIYCKAHUs M TOTJIOIIEeHUs, anbda, OeTa- U raMMa-u3Iy4eHHUs,
U30TOIIbI, SIICPHAS DHEPreTHKA;



epaznuyaTh ABJICHHUS (PABHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUYKEHUE, CBOOOJHOE
NaJICHUE TeJI, PABHOMEPHOE JBHKEHUE 10 OKPY’KHOCTH, B3aUMOJECHCTBHE
TEJl, peaKTUBHOE ABM)KEHUE, KojeOaTenbHOE IBMKEHME (3aTyXarollue U
BBIHY’KJICHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTPaKEHHE
3BYKa, IPSIMOJIMHEWHOE pacHpOCTPAaHEHHUE, OTPAKEHUE U MPETOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHUe OeIoro cBeTa B
CHEKTP M CJIOXKEHUE CHEKTPAIbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIIEKTpa
U3JTyYEHHUsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

epacro3HaBaTh  MPOSIBIIEHUE  HW3YYEHHBIX  (PU3UUYECKUX  SBJICHUH B
OKpy’XamIieM Mupe (B TOM uucie (PU3MUYECKHE SBJICHUS B MPUPOJIE:
IPUJIUBBI U OTIIUBBIL, IBUKEHHUE TuIaHeT COJIHEUHOM CUCTEMBbI, PEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 3XO, LBETa TeJ,
ONTUYECKUE SIBICHUSA B MPHUPOJE, OMOIOTMYECKOe EHCTBUE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyYEHHUH, €CTEeCTBEHHBIN
pasvoakTUBHBIM (POH, KOCMMUYECKHE Jy4H, PaJMOaKTUBHOE W3JIy4EHUE
NPUPOAHBIX MHUHEpPAJOB, JEHCTBUE pPAJMOAKTUBHBIX W3IYyYE€HUH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOJAMUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBLACIATh CYLIECTBEHHbIE CBOMCTBA (IpU3HAKU) (PUIUUECKUX
SIBIICHUM;

®ONNCHIBATh M3YUYECHHbIE CBOMCTBA Tel U (PU3MUECKUE SBIICHUS, UCIOJb3Ys
¢u3nyeckue BEIUYMHBI (CpEHSS U MIHOBEHHAsl CKOPOCTb Tejla IpHU
HEPaBHOMEPHOM JIBHDKCHHH, YCKOPEHHE, MepeMelleHue, MyTh, YIiioBas
CKOpOCTb, CHJIa TPEHMS, CWia YNPYTOCTH, CUJIa TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJEHMs, BEC Tejld, HUMIYJbC Tejla, HMIIYJIbC CHJIBL,
MeXaHU4yecKass pabdoTa M MOILHOCTb, IOTEHUUAIbHAs OHHEPrUs Tena,
MNOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHASI SHEPrUsl CHKATOU
NPYKUHBI, KHHETHYECKas SHEprus, IOJHAasg MEXaHW4YecKash >SHeprus,
NEPUOJ U YacTOTa KojeOaHuM, UIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, [TOKa3aTellb NPEJIOMIIEHHS CPENbl), IPU OMUCAHUU
IPAaBWIBHO TPAaKTOBATh (PU3UYECKUN CMBICH HCIHOJIb3YEMBIX BEJIUYMH,
0003HAaY€HUs1 M EIUHULIBI (PU3NYECKUX BEIUYMH, HAXOJIUTh (OPMYJIbL,
CBS3BIBAIOUIUE JAHHYIO (PU3NYECKYIO BEJIMYMHY C JAPYTHMMH BEIMYHHAMM,
CTPOUTH IrpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEJINYHH;

eXapaKTepU30BaThb CBOWCTBA TeJl, (U3NYECKUE SBJIEHUS U IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUS DHEPIMH, 3aKOH BCEMHUPHOIO TITOTEHMUS,



OPUHITUN CYTEPIIO3UIIMA CHWJI, TPHUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJbCA, 3aKOHBI OTPAKECHUS U
MPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsSI0BOTO U MacCOBOTO YHCEI
NP SIIEPHBIX PEaKIUsSX, TMPHU ITOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa M 3aIMCHIBATh €r0 MaTeMAaTUYECKOE BHIPAKEHUE;

®00BSICHATh (DM3MYECKUE TPOIECCHl M CBOMCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CHUTYyaIluii MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IaroB ¢ Omnopod Ha 2-3 W3Y4YEHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHI,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epeliaTh pacu€THBIC 33/1a4d (ONMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHI),
WCIIOJIB3YsI 3aKOHBI U (POPMYIIBI, CBS3BIBAIONTNE (DU3UUCCKUE BEITNUUHBI:
HAa OCHOBE aHallM3a YCJOBHUS 3a/ladyd 3alHChIBATh KPATKOE YCJIOBHE,
BBISIBIISITh HEJIOCTAIOIME WU M30BITOYHBIE JaHHbIC, BHIOUPATh 3aKOHBI U
(bopMyJIbI, HEOOXOAUMBIC JIJISl PEIICHHS, TIPOBOIUTEL PACUETHI U OIICHUBATH
PEATUCTHYHOCTH TIOJYYCHHOTO 3HAYCHUS (PU3NUECKON BETUIMHBL,

epacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIINTh MPU TTOMOIIH
(GU3NYECKUX METOJOB, HCIIOIB3YSl OMHMCAHWE WCCIICIOBAHUS, BBHIICIATH
MPOBEPSIEMOE TMPEANOJIOKEHNWEe, OIICHUBATh TMPABHIBHOCTh TOPSJIKA
NPOBEICHUS]  UCCIEIOBAaHUSA, JIeJaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUH U OIBITOB;

®[IPOBOJIUTH OTBITHI IO HAOTIOACHUIO (PU3HUECKUX SIBICHUHN WIH (U3UIECKUX
CBOMCTB Tel (M3yueHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS
OHEPTYH, 3aBHCHUMOCTH IEpPUOJa KOJeOaHWil MNPy XKMHHOTO MAasTHHKA OT
MaccChl Tpy3a M KECTKOCTH MPYKUHbBI U HE3aBUCHUMOCTb OT aMIUIUTYbI
MajblX  KoJieOaHWUM,  MPAMOJMHEHHOE  pacnpoCTpaHEHUE  CBETa,
pasnokeHue Oeyoro CBeTa B CHEKTpP, U3YyUEHUE CBOMCTB M300pa)keHUs B
IJIOCKOM 3€pKajie U CBOWCTB HM300pakeHUsi mpeameTa B coOuparonieit
JUH3e, HAOJIOJEHUE CIUIOMIHBIX W JMHEHYaThIX CHEKTPOB H3IIyYCHHS):
CaMOCTOSATENILHO ~ cOOMpaTh YCTAHOBKY M3  M30BITOYHOTO  Habopa
o0OpyJOBaHUs, OINHUCHIBATH  XOJI OMNbITAa W  €r0  Pe3yJbTaThl,
(GbOopMyIMpPOBATH BHIBOIBI,

®IIPOBOJIUTH MPU HEOOXOAMMOCTH CEPHUI0 TMPSMBIX H3MEPECHHH, ONMpeaess
cCpelHee 3HAYCHHE U3MepsAeMON BenMMuuHbI ((OKYCHOE pacCTOsHUE
coOuparoleii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENbHOTO MpHdOopa);

®IIPOBOJIUTH  HCCIICIOBAHUE 3aBUCUMOCTEH  (M3MYECKUX BEIMYHH C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHH (3aBUCHUMOCTH ITyTH OT BPEMCHH
Py PaBHOYCKOPEHHOM [IBIDKCHHMHM 0O€3 HadaJbHOW CKOPOCTH, Tepuoja



KOJICOaHMI MaTeMaTHYeCKOr0 MAasTHHKA OT JUIMHBI HHUTH, 3aBUCUMOCTH
yIila OTpaKEHUs CBETa OT yIJia MAaJeHUs U yria MPEeJIOMJICHUs OT yria
najieHus): IUJIAHUPOBAaTh HCCIEAOBAaHHE, CaMOCTOSTENIbHO COOUpPAThH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IOJYYCHHOW 3aBUCHMOCTH
dbu3nYecKnX BENWYUH B BUAE TaOMuIl U rpaduKOB, JeJaTh BBIBOJbI IO
pe3ysbTaTaM HCCIeI0BaHuUS;

®[IPOBOJIUTh KOCBEHHBIC UW3MEpPEHUS (PHU3NYECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBHIKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUs, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa M MOIIHOCTh, 4YacToTa M
nepuosl KoneOaHWid MaTeMaTHYeCKOro W TMPYKWHHOTO MAasTHUKOB,
ONTHYECKas CWJIa COOUpArONIe  JIMH3BI, PAJAMOAKTUBHBIN  (OH):
IJIAHUPOBATh HM3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUs, CIIeys MPEAJIOKEHHOM UHCTPYKIMH, BHIYUCIIATD
3HAUCHWE BEIIMYMHBI U aHATM3UPOBATh MOJIYYCHHBIC PE3YIIbTaThl C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHHUI;

®CO0JIIO/IaTh TIPaBUJIA TEXHUKU O€30MAaCHOCTH MpHU padboTe ¢ 1abopaTopHBIM
0o0opy/TI0BaHUEM;

epaznuyaTh OCHOBHBIE TMPU3HAKKM M3YUYEHHBIX (DUIUYECKUX MOJIENICH:
MaTepHalibHasi TOYKa, a0COJIOTHO TBEPAOE TEJNO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKAas JIMH3a, ITUIAaHETapHas MOJeJIb aroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

®XapaKTEPU30BaTh TMPUHIMIBI  JCUCTBUS  HM3YYCHHBIX MPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUSA (B TOM YHCIIE:
CIUAOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJOT, OYKH, TMepuckor, (oToanmapar, ONTHYECKHUE CBETOBOJBI,
CTHEKTPOCKOT, JJO3MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHMA UM HE0OXomuMmble (U3HUYECKUE
3aKOHOMEPHOCTH;

®CIIOJIH30BATh CXEMbl M CXEMATHYHBIE PUCYHKH H3YyYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB
IpU PEIICHUH YYCOHO-TIPAKTUYCCKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOMparoLel JIMH3E;

® [IPUBOUTH MPUMEPHI (HAXOAUTH HHGOPMAIIHIO O PUMEPAX ) MPAKTHIECKOTO
UCIOJIb30BaHUsl (U3UYECKUX 3HAHUUA B TIOBCEJHEBHOW JKU3HU IS
obecricueHusi 0€30mMacHOCTH MpH  OOpalleHnu ¢ nOpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 370POBbSI U COONIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYIKAIOIIEH cpee;



®OCYUIECTBIIATh MOUCK HHPOpMammu  (HU3HMUECKOTO  COJAEp)KaHUS B
HuTepuere, caMOCTOATENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpoc, HAXOAUTh
NYTH ONpPEeNICHUsI JOCTOBEPHOCTH IMOJIYYEHHON MH(POpPMAIMK Ha OCHOBE
MUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

®ICII0JIb30BaTh IPHU BBINOJHEHUU YYEOHBIX 3aJaHUil HAyYHO-IOMYJISIPHYIO
JUTEPATypy (PU3NYECKOrO COAEP)KaHMs, CIPABOYHBIE MaTEpHAaIbI,
pecypcesl cetd MIHTEepHET, Bi1afieTb NpUEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi UHGOPMALIUU U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

eco37aBaThb COOCTBEHHBIE NMHCbMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uHGOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (DHU3HUECKOIO COAEp KAHUA,
nyOJIMYHO NPEACTABISTh PE3yIbTaThl HIPOEKTHOM WM UCCIIEN0BATENbCKON
JNEATEIbHOCTH, TPU O3TOM TIPaMOTHO  HCHOJIb30BAaTh  W3YYEHHBIN
NOHATUMHBIA anmapar H3y4yaeMoro paszfena (QU3MKH U CONPOBOXKIATH
BBICTYIUICHHE TIpe3eHTaluel ¢ y4yé€ToM o0coOeHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Koan4gecTBO 4acoB
Ne HaumeHoBaHue pa3ie/ioB U TeM
KoutposabHbl IIpakTuyeckn
n/n NporpamMMel Bcero
e padoThI e padoThbl
Paszpnen 1. dusuka u e€ poJib B IO3HAHMHU OKPY’KAKOLIEro Mupa
1.1 ®usuka - HayKa 0 IpUpoae 2
1.2 dusnyeckue BETUINHBI 2 1
1.3 EcrecTBEeHHOHAYUYHBIN METO/T TO3HAHUSA 2 1
Hroro no pazneny 6
Pasnen 2. IlepBoHayaibHbIe CBeleHHS 0 CTPOCHHH BelleCTBA
2.1 Crpoenue BeniecTpa 1
9 JIBM>KeHUE Y B3aUMOJICMCTBUE YACTHI] ) 1
' BEIECTBA
23 ArperaTHble COCTOSIHUS BEILIECTBA 2

Hroro no pazgeny 5

JIEKTPOHHBIE

(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [{OK
https://m.edsoo.ru/7f41619
4

bu6mmorexa [IOK
https://m.edsoo.ru/7f41619
4

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41619
4

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41619
4

bubmmoreka [JOK
https://m.edsoo.ru/7f41619
4

but6mmoreka [JOK
https://m.edsoo.ru/7f41619
4




Pa3nen 3. /IBu:xeHue U B3auMojeiicTBHE TeJl

3.1 MexaHuueckoe OBUKEHUE
32 WNuepnus, macca, IIIOTHOCTh
33 Cuna. Bunsl cun

Hroro no pasneny
Paznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Jasnenue. llepenaya naBneHust TBEpABIMU

4.1
TeJIaMHU, KHUAKOCTAMU U ra3aMu
4.2 JlaBneHue KuJIKOCTH
4.3 ATMocdepHoe 1aBIeHue
44 JIeicTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE

B HUX TCJIO

Hroro no pazneny

Pa3nea 5. PaGora 1 MOIIHOCTB. JHepPrus

5.1 Pabora 1 MoIHOCTE

14

21

21

bubmmoreka [JOK
https://m.edsoo.ru/7f41619
4

bubmmoreka [JOK
https://m.edsoo.ru/7f41619
4

but6mmoreka [{OK
https://m.edsoo.ru/7f41619
4

but6mmoreka [IOK
https://m.edsoo.ru/7f41619
4

bubmmoreka [IOK
https://m.edsoo.ru/7f41619
4

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41619
4

bubmmoreka [JOK
https://m.edsoo.ru/7f41619
4

bubmuoreka [JOK
https://m.edsoo.ru/7f41619
4




5.2 [IpocTeie MexaHU3MBbI

53 MexaHnueckasi SHeprus

Hroro no pazneny

PesepBHOe Bpems
OBHIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

12

68

12

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41619
4

bubmmorexa [JOK
https://m.edsoo.ru/7f41619
4




8 KVIACC

HaumeHoBaHMe pa3ieioB U TeM
NMPOrpamMMbl

Ne i/m

Paznen 1. TenyioBble ABJICHUSA

1.1 CrpoeHnue u CBOICTBa BELIECTBA

1.2 TeroBbie poOLECCHI

Wroro no pasneny
Pa3nes 2. DiiekTpu4ecKHe M MATHUTHBIE SIBJICHHSA

aﬂeKTpI/I‘leCKI/IC 3apsabl. BapH)KCHHHC TCIIa

2.1 1 UX B3aUMOJIEHCTBIE

2.2 IToCTOSHHBIN JIEKTPUUYECKHI TOK
2.3 MarsuTHbIC SIBICHUS

24 DNeKTpOMarHuTHasi UHAYKIUs

Hroro no pasneny

Pe3epBHOE Bpems

KoandyecTBO 4acoB

KoHTpoabHBbI IIpakTHyecku
Bcero

e padoThbI e padoTsl
7
21 1 5
28
7 1
20 2 7
6 1 1.5
4
37
3

DJIeKTPOHHbIE

(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181c¢
(5

Bbubnuoreka [JOK
https://m.edsoo.ru/7f4181¢
e

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181c¢
€

Bbubnuoreka [JOK
https://m.edsoo.ru/7f4181¢
(5

bubmmoreka [JOK
https://m.edsoo.ru/7f4181c
[

but6mmoreka [{OK
https://m.edsoo.ru/7f4181c¢
e




OBIIEE KOJIMYECTBO YACOB ITO
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9 KJIACC

HaumeHoBaHMe pa3ieioB U TeM
Ne i/
NMPOrpamMMbl

Paznen 1. Mexannueckue iBJICHUA

11 Mexanndeckoe JBMXKEHUE U CII0COOBI €ro

OITMCaHUS
1.2 B3auMmogeiicTBue Ten
1.3 3aKOHBI COXpaHEHUS

Hroro no pazneny

Pa3pen 2. Mexann4ueckue Ko0J1e0aHUA U BOJIHBI

2.1 MexaHnueckue KojieOaHus

2.2 MexaHuuyeckue BOJIHBL. 3BYK

Hroro no pazgeny

KoandyecTBO 4acoB

Pazgen 3. DjekTpoMarHuTHoOe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI

31 DIIEKTPOMArHUTHOE TIOJIE U
' AJIEKTPOMATrHUTHBIE BOJTHBI

KoHTpoabHbI IIpakTHyecku
Bcero
e padoThbI e padoTsl
10 1
20 1 3
10 3
40
7 3
8 1 3
15
6 2

DJIeKTPOHHbIE

(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a
6

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a4a
6

bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a
6

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a4a
6

bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a
6

bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a
6




Hroro no pazneny

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1 3aKOHBI pacIIpOCTPAHEHUS CBETA
4.2 JIuH3BI ¥ ONTUYECKUE TPUOOPHI
4.3 Paznoxenue 6eoro cBera B CIIEKTP

Hroro no pazneny

Pa3gen 5. KBaHTOBbIE IBJICHUSA

5.1 Hcnyckanne v morioneHue CBeTa aToMOM
5.2 CrpoeHue aTOMHOTO sijipa
53 SAnepHble peakuuu

Hroro no pazneny
Pa3znen 6. IloBTopuTE1bHO0-00001IAKO NI MOYJIb

6.1 [MoBTOpeHHe U 0000IICHIE COMCPIKAHNUS
' Kypca ¢usuku 3a 7-9 kimacc

Hroro no pazgeny

15

17

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a
6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a
6

bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a
6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a
6

bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a
6

but6mmoreka [JOK
https://m.edsoo.ru/7f41a4a
6

but6mmoreka [{OK
https://m.edsoo.ru/7f41a4a
6
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27






IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

KoanuyecTBO 4acoB
Ne

. Tema ypoka

KoHnTpoabHbI

Bcero
e padoThI

®dusuka — HayKa O PUPOJIE.

SBnenus npupoabl. PusnveckKre 1
SIBIICHUS

MexaHu4deckue, TCIUIOBEIC,

JJIEKTPUYECKUE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBBIC SIBJICHUS
duznyuecKre BEIUUYUHbBI U UX
U3MEpEeHne

Ypok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPU MOMOITA
MKUIKOCTHOTO TEPMOMETpPA U JaTUHKA
TeMIepaTypbl"

Kak ¢usuka u apyrue ecTeCTBEHHKbIE
HayK{ U3Yy4aroT PUPOSY.
EcrecTBeHHOHAYUYHBIN METO/L 1
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUW C TIOMOILBIO MOJENEN
Ypoxk-uccienoanue "l[IpoBepka
TUIIOTE3bI: 1aJIbHOCTh MOJIETA IAPHKA,
MyIIEHHOTO TOPU30HTAIBHO, TEM
Ooublie, yeM OoJblIIe BHICOTA ITycKa"
Crpoenue BemecTBa. OMbITHI,
JIOKa3bIBAOIINE TUCKPETHOE

IIpakTHyeckn
e padoThl

Jlara
H3yYeHHU
s

DJIEeKTPOHHBIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [IOK
https://m.edsoo.ru/ff09172a

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a




10

11

12

13

14

15

16

17

18
19

CTPOCHHUC BCUICCTBA
Z[BI/I)I(GHI/Ie qaCTull BCIICCTBa

VYpoxk-uccienoBanue «OMNbITHI O
HAOII0ICHUIO TETNIOBOTO PACIIUPEHUS
ra3oB»

ArperatHble COCTOSIHUS BEIIECTBA
B3anMocBs3b MeXy CBOWCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oc00EeHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

MexaHnueckoe JBHKECHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
TIBUYKEHUE

Ckopoctb. Enunuiiel ckopoctu

Pacuer IMyTH 1 BpCMCHU ABUKCHUA

Wuepuust. 3aKoH UHEPLUHU.
B3anmMopeiicTBre Ten Kak MpuynHa
W3MEHEHUSI CKOPOCTH JIBHXKECHHUSI TEIl
IInmotHOCTE BemiecTBa. PacueT Maccel
1 00beMa Tejia M0 ero MIOTHOCTH
JlaboparopHnast pabota «Ornpeaenenne
IJIOTHOCTU TBEPIOTO TeNay

Pemenue 3amay mo reme "IOoTHOCTE
BenecTna"

Cuna kak XxapakTepucThKa

but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

but6mmoreka [IOK
https://m.edsoo.ru/ff0a037
8

bubmorexa [JOK
https://m.edsoo.ru/ff0a05c6

bubmorexa [JOK
https://m.edsoo.ru/ff0a079¢
bubnunoreka [JOK
https://m.edsoo.ru/ff0a0ae4

bub6munoreka [JOK
https://m.edsoo.ru/ff0a0c10

bubmorexa [JOK
https://m.edsoo.ru/ff0a0fee

bubnunoreka [IOK
https://m.edsoo.ru/ff0al23c




20

21

22

23

24

25

26

27

28

29

B3auMozeiicTBus ten. Cuna
ynpyroctu. 3akoH ['yka
Jlaboparopnast pabota «3yuenue
3aBUCHUMOCTH PACTSKCHHUS
(meopmanuu) Ipy>KMHBI OT
IIPUJIOKEHHOM CUJIBD»Y

SBnenne TaroreHus. Cuna TSKECTH
CBsi3b MEXK]ly CHIION TSKECTH U
Maccoii Tena. Bec tena. Pemenue
3amad no teme "Cuia Tsoxectu"

Cuna Ts)KecTH Ha JpYyTruX IUIaHeTax.
OuU3n4eCcKUe XapaKTEPUCTUKHU TUIAHET

Nsmepenue cuin. JJuaamomerp

Bec Tena. HeBecoMocCTh

CrnoxxeHue IByX CWJI, HAIPABIECHHBIX
M0 OJIHOM MPSIMOM.
PaBHOelicTBYIOIIIAs CUIT

Pemrenue 3agad mo reMe
"PaBHoaeiicTByromias cun"

TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI.
Tpenue B IpUpoOAE U TEXHUKE
Jlaboparopnast pabota «3yuenue
3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIbKEHUS OT CUJIbI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
IMOBEPXHOCTEI»

but6mmoreka [IOK
https://m.edsoo.ru/ff0al77
8

bubmmorexa [JOK
https://m.edsoo.ru/ff0al50
2

but6mmoreka [IOK
https://m.edsoo.ru/ff0al 8cc
bubmmorexa [JOK
https://m.edsoo.ru/ff0al77
8

bubmuoreka [JOK
https://m.edsoo.ru/ff0ala70

bubnuorexa [JOK
https://m.edsoo.ru/ff0alb9c

but6moreka [JOK
https://m.edsoo.ru/ff0alcc8




30

31

32

33

34

35

36

37

38

39

Pemrenue 3anau Ha onpeeneHue
PaBHOJACUCTBYIOLIEN CHJIBI

Pemrenue 3amgad mo remam: «Bec
tena», «['padhuyueckoe nzodpakeHue
cm», «Cunbl», «PaBHOACHCTBYIOIIAs
CHID»

KoHnTtponbHas paboTa 1mo Temam:
«MexaHndeckoe JBMKeHHe», «Macca,
IJIOTHOCTBY, «Bec Temay,
«I'paduueckoe n3o00pakeHrne CUI»,
«Cunb»

Hasnenue. CriocoObl yMEHBIIICHHUS 1
YBEITUYCHUS TaBICHUS

JlaBrienue ra3a. 3aBUCUMOCTD
JIaBJIEHUs ra3a oT 00bEMa,
TeMIIepaTypbl

[lepenaua naBneHus TBEPALIMU
TeJNaMH, JXUIKOCTSIMH U razaMu. 3aKOH
ITackams

JlaBieHue B )KMJAKOCTH U Tase,
BBI3BAHHOE JICHCTBUEM CHIIBI TSKECTH

Pemenue 3anau o teme «JlapneHue B
KUJIKOCTH U Ta3e. 3akoH [lackasy

CooOmraromuecs cocybl

I'mppaBnnueckwii npece

but6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

bubmuoreka [JOK
https://m.edsoo.ru/ff0a20a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a237
6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b
0

bubmuorexa [JOK
https://m.edsoo.ru/ff0a271
8

but6mmoreka [JOK
https://m.edsoo.ru/ff0a282
6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a297
0

bubmunoreka [JOK
https://m.edsoo.ru/ff0a313




40

41

42

43

44

45

46

47

48

49

Manomertpsl. [TopiHeBon
JKMIKOCTHBIN HACOC

AtMocdepa 3emmn. [Ipuannsb
CYILIECTBOBAHMSI BO3IyIIIHOM
000110uKH 3eMiau. 3aBUCHMOCTD
aTMoc(epHOTO JaBICHUS OT BHICOTHI
HaJl ypOBHEM MOPs

Bec Bo3nyxa. ATmMocepHOe naBieHne

W3mepenue atMoc(epHOro aBiaeHuUs.

OmnsiT Toppuuennu

3aBUCUMOCTH aTMOC(HEPHOTO
JABJICHUSI OT BBICOTHI HAJl YPOBHEM
Mopst

BapomeTtp-anepona. AtmocdepHoe
TaBJICHUE HA Pa3JIMYHBIX BBICOTAX
Pemenue 3amau o teme
"ATtmocdepHoe naBieHue”
JleiicTBuE KUIKOCTH M T'a3a Ha
NOTPY>KEHHOE B HUX TEJO.
ApxumenoBa cuia

Jlaboparopras padota «OnpenencHue

BBITAJIKMBAIOIICH CHUJIBI,

JEUCTBYIOIIEH HA TEJIO, TOTPYKEHHOE

B JKHIKOCTD)
Jlaboparopras padoTa 1Mo Teme
«HccnenoBanye 3aBUCHMOCTH Beca

Tena B BOJE OT 00bEMa MOTPYKEHHOM

B XXUJAKOCTBh 4aCTH TCJIa»

[ox

but6moreka [JOK
https://m.edsoo.ru/ff0a2b5a

but6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a
but6mmoreka [IOK
https://m.edsoo.ru/ff0a2dag

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bubnunoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bubnunoreka [JOK
https://m.edsoo.ru/ff0a327
6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a33fc

bubmuorexa [JOK
https://m.edsoo.ru/ff0a351
4




50

51

52

53

54

55

56

57

58

59

IlnaBanue Texn

JlaGopatopHnas pabota
"KonctpyupoBanue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKU U
onpeaeseHue e€ rpy30noabEMHOCTH"
Pemenue 3amgau no remam: «IlnaBanue
cynoB. Bo3nyxoriaBanue»,
«JlaBneHne TBEPABIX TEN, KUAKOCTEH
Y Ta30B»

Mexanndeckasi pabora

MortHocTh. EMMHUIIBI MOIITHOCTH

VYpok-uccnenoranue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IPH
noanéMe 1o Jjiectauie"

[IpocTeie MexaHnu3Msbl. Poryar.
PaBHOBecue cui Ha peruare
Kontponbnas paboTa mo teme
«/JlaBlieHHE TBEPIBIX TEN, )KUIKOCTEN
u ra3oBy» / Beepoccuiickas
poBepoyHas pabora

PesepBubIii ypok. Pabora ¢ Tekctamu
o Teme «/laBmeHne TBEpABIX T,
XKHUAKOCTEH U ra3oBy» / Beepoccuiickas
poBepoyHas paborta

Prryaru B TexHuke, ObITY U IPUPOJIE.
Jlaboparopnas pabota

« ccnenoBanue ycioOBH paBHOBECHS

0.5

bubnunoreka [IOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a365
4

bubmorexa [JOK
https://m.edsoo.ru/ff0a3f82
bubnunoreka [IOK
https://m.edsoo.ru/ff0a3f82

bubnuoreka [JOK
https://m.edsoo.ru/ff0adffe

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e




60

61

62

63

64

65

66

67

68

pbIdyara
Pemrenue 3amad mo reMe «Y CIOBUSI
paBHOBECHSI phIyara
KoaddutmenT monesHoro neiicTBust
Mexanm3ma. Jlaboparopras padota
«3mepenune KII/] HaknoHHOM
TUTOCKOCTHY

Pemenue 3amad mo treme "Pabora,
MormtHocTh, KIT/1"

MexaHuuecKasi SHEPTHsL.
KuneTtnueckas ¥ moTeHIATIbHAS
SHEpTruUs

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPruu

YPOK-3KCIIEPUMEHT 1O TEME
"DKCHepUMEHTaNIbHOE OIpEIEICHUE
WU3MEHEHUSI KHHETUYECKOUN U
MMOTEHIMAIBHON SHEPTUU IPH
CKAaTBIBAHUHM T€JIa IO HAKIIOHHON
MJIOCKOCTH"

KonTponbhas padbota no teme
«PaboTta 1 MOIIHOCTh. DHEPT U
PesepBHbIit ypok. Pabota ¢ TekcTamu
o teme "MexaHnuyeckoe ABuxKeHue"
PesepBHblit ypok. Pabota ¢ Tekcramu
o TeMe "Paborta. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I1O
ITPOT'PAMME

bubnuoreka [JOK
https://m.edsoo.ru/ff0a48a6

1 0.5

1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a4c48
bubmuoreka [JOK

1 https://m.edsoo.ru/ff0a425
2
but6mmoreka [IOK

1 https://m.edsoo.ru/ff0a436
0

1 1

1 1

1 bubmorexa [JOK
https://m.edsoo.ru/ff0a4ee6

1

68 4 12



8 KVIACC

Ne
n/n

10

Tema ypoka

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUHU U UX OTIBITHBIE
MOATBEPKICHUS

Macca u pa3mep aTOMOB U MOJIEKYJI
Monenu TBEpAOTO, )KUIKOTO U
ra3000pa3HOro COCTOSTHUI BelllecTBa
OOBsicHEHHE CBOWCTB TBEPIOTO, KHUIKOTO U
ra3o00pa3HOro COCTOSTHUH BelllecTBa Ha
OCHOBE TOJIOKEHUI MOJIEKYJIIPHO-
KUHETUYECKON TEOpHUH

Kpucrannuueckue u amopdHble TeIa

CMauuBaHuE U KaNWUISIPHOCTbD.
[ToBepXHOCTHOE HATSIKEHUE

TennoBoe paciimpCHUC U CKATUC

Temnepatypa. CBsi3b TEeMIIEpaTyphl CO
CKOPOCTBHIO TCTIJIOBOT'O ABUKCHUA YaCTHUI
Baytpennss sueprusi. CriocoObl H”3BMEHEHHS
BHYTPEHHEHN YHEPTUHU

Buael rerionepenaun

KoanuyecTBO 4acoB

Bcero

KoHTpoibHbI
e padoThI

IIpakTH4eckn
e padoThI

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a525
6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a540e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0as80
0

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a553
0

bubmuoreka [JOK
https://m.edsoo.ru/ff0a5a26

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a641




11

12

13

14

15

16

17

18

19

20
21

VYpoxk-konpepenuus "[Ipakrnyeckoe
UCTIOJIb30BaHUE TEIUIOBBIX CBOMCTB BEIIECTB
U MaTepUasoB B LENSIX IHEprocoepexeHus "

KommuectBo Temnorel. Y neapHas
TEINIOEMKOCThD

YpaBHEHHE TEIUIOBOTO OanaHca.
TermooOMeH 1 TeTI0BOE paBHOBECHE

Jlaboparopuas padota "HccnenoBanue
SIBJICHUS TEIUIOOOMEHA IIpu CMCIIMBaHUN
XOJIOJTHOM Y Topsiueit BOAbI"

Pacuer xonnuecTBa TCIIJIIOTHI, HCOGXOI[I/IMOFO
AJI1 Harp€BaHus TEJI1a U BBIACTIAEMOTIO UM
IIpU OXJTAXKICHHUH

Pemenue 3anau no reme "Onpenenenue
yIEIbHOW TETUIOEMKOCTH BelecTBa"

DHeprus TOIIMBA. Y IebHas TEIIoTa
CropaHus

3aK0OH COXpaHEHUs U MPEBPAIICHUS YSHEPTUN
B MEXaHUYECKHX Tpolieccax. ArperaTHbie
COCTOSIHUS BeIlecTBa

[ImaBnenue u oTBEpACBaAHUE
KPUCTAJUTMYECKUX TeJl. Y AeNIbHAs TEeIIoTa
IUIaBJICHUS

[TapooOpa3zoBaHue 1 KOHJICHCAIIHSL.
Ucnapenue

Kunenune. Y nennHas Termiora

2

bubmuoreka [JOK
https://m.edsoo.ru/ff0a65c0

bubmuoreka [JOK
https://m.edsoo.ru/ff0a697
6

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a708
8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a6a98

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6bb
0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a72fe

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a71d
2

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a740c
bu6nmmoreka [IOK




22

23

24

25

26

27

28

29

30

31
32

napooOpa3oBaHUs M KOHICHCAITHH.
3aBUCHUMOCTb TEMIIEPATYPhI KUTIEHUS OT
aTMoc(hepHOTro TaBICHUS

BrnaxnocTs Bo3ayxa. Jlaboparopnas paboTa
"OnpeneneHre OTHOCUTENBHON BIIaKHOCTH
BO3yXxa"

Pemienue 3amad Ha onpeneneHne BiIaKHOCTH
BO3/YyXa, YACIbHOMN TEIJIOTHI IUIABJICHUS U
OTBEPIEBAHUS, YIEIbHOMN TEIIOTHI
napooOpa3zoBaHUs U KOHICHCAITHH.
[TpuHIHITEI paOOTHI TETIOBBIX BUTATEICH.
[TapoBast TypOuHa. JIBuraTesnb BHYTPEHHETO
CrOpaHus

KII[ TermoBoro neurarens. Tennoseie
JBUTATEJIH U 3aIUTa OKPYKAIOUIEH Cpe bl
3aKOH COXpaHEHUs U MPEBPAICHUS SHEPTUU
B TEIJIOBBIX Ipolieccax

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
"Tennosele ABICHUA. M3MeHeHNE
arperaTHbIX COCTOSIHMI BemecTBa"
KonTponbHas pabora no teme "TeruioBsie
siBJIEHUs. MI3MeHeHne arperaTHbIX COCTOSIHUM
BenrecTna"

Onekrpusarus Ten. /[Ba pona
AIEKTPUUECKUX 3aPSI0B
VYpok-uccnenoBanue "IneKTpusaius Tel
WHIYKUUEW U IPU CONTPUKOCHOBEHUH"
B3aumopeiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

Dnektpuyeckoe noiie. HanpsikeHHOCTh

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a762
8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a87¢4

Bbu6nuoreka [JOK




33

34

35

36

37

38

39

40

41

42

43
44

3JEKTpUYECcKOro nojs. [IpuHiun
CYNEPIIO3ULIMH DJIEKTPUYECKUX TOJIEH
Hocurenu snexkrpuyeckux 3apsaos.
DOneMeHTapHbIi 3apsa. CTpoeHue aToma
[TpoBOIHUKY U AUDIIEKTPUKHU. 3aKOH
COXpaHEHUs NIEKTPUIECKOT0 3apsaaa
Pewrenue 3anad Ha IpUMEHEHUE CBOMCTB
AJIEKTPUYECKUX 3apsII0B
DJIEKTPUYECKUI TOK, YCIOBUS €0
cyuiectBoBaHus. McTounuku
AIEKTPUYECKOTO TOKA

JIeNCTBUA DIIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiictue
ANEKTPUYECKOTO T0JISI Ha TPOBOJAHUKH U
IUBIIEKTPUKNA"

DJIEKTPUYECKUI TOK B METaJlIaX, )KUJIKOCTIX
# rasax

DneKTpudecKas 1enb 1 €€ COCTaBHBIC YaCTH

Cuna Toka. JJaboparopHas paboTta
"U3mepenue u peryIupoBaHue CUibl TOKa"

DneKTpuyuecKoe HanpshkeHue. BoiasTMerp.
JlaGopatopnas pabota "HU3mepenue u
peryiupoBaHue HarpsHKeHus"
ComnpoTuBieHne NPoBOAHUKA. Y IEIbHOE
CONPOTHUBIICHHE BEILIECTBA

Jlaboparopras padoTa "3aBHCHMOCTh

0.5

0.5

https://m.edsoo.ru/ff0a8a0a

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

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a96b
2

bubmmoreka [JOK
https://m.edsoo.ru/ff0a983
8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd
6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a%14

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK




45

46

47

48

49

50

51

52

53

54
55

NEKTPUYECKOTO CONPOTUBIICHUS
IIPOBOAHMKA OT €T0 JUIMHBI, IIOIATN
MONIEPEYHOr0 CEYEeHUs U MaTepuaia”
3aBUCUMOCTB CHJIBI TOKA OT HAMPSIKEHUS.
3akoH OMa 1l yyacTKa Lenu
Jlaboparopras padora "HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA, UTYIIETO Yepes
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPa U
HaIpsKeHUs Ha pe3ucrope”
[TocnenoBarenbHOE U apalIeIbHOE
COEIMHEHUS IPOBOJIHUKOB

HemoHncTpauus "lIpoBepka npaBuia
CJIOYKEHUs HAIIPSDKEHUN IIPU
MOCJIEZI0BATEILHOM COEIMHEHUH JIBYX
pe3ucTopoB”

Hemonctpanus "lIpoBepka npaBumna s
CWJIBI TOKa IIPY NAapaJlJIeIbBHOM COEANHEHNN
pe3ucTopoB”

Pemienue 3amau Ha npumeHenue 3akoHa Oma
JUIS Pa3INYHOTO COSAMHEHUS TPOBOAHUKOB

PaboTta u MOITHOCTB ANIEKTPUIECKOTO TOKA.
3akon Jlxxoyns-Jlenua

JlaGopaTopHnas pabora "OnpezneneHue
paboThI U MOLTHOCTH AJIEKTPUYECKOTO TOKA"
DJeKTpUyYecKue ey 1 NoTpeOuTenu
3JIeKTpUUYECKON 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE

ITocTOsIHHBIE MarHUTHI, UX B3aUMOJCHCTBHE
VYpok-uccnenosanue "M3ydenue nonei

https://m.edsoo.ru/ff0aa738

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0aa44a

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

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

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0aadle

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a
bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab12
4

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab3e0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab66
0

Bbubnuorexka [JOK



56

57

58

59

60

61

62

63

MOCTOSIHHBIX MarHuTOB"

MarnuTHOe nosie. MarautHoe nose 3eMiu U
€ro 3Ha4YCHHE IS )KU3HU Ha 3emiie
[ToaroToBka K KOHTPOJIBHOU paboTe MO TeMe
"DnexTpuuecKue 3apsabl. 3apsHKeHHbBIE Tela
n ux B3aumMmoeiicTBus. IlocTosHHBIN
AJIEKTPUYECKUN TOK"

Konrponsnas pabora no Teme
"DnexkTpuueckue 3apsaabl. 3apsHKEHHbIE Tea
n ux B3aumMmoeiicTBus. IlocTosHHBIN
anekTprdeckuii Tok" / Beepocceuniickas
poBepoyHas pabora

Konrponsnas pabora o Teme
"DnexkTpuueckue 3apsaabl. 3apsHKEHHbIE Tea
n ux B3aumMmoeiicTBus. IlocTosHHBIN
anekTpuieckuii Tok" / Beepoccuiickas
poBepoyHas pabora

PesepBHbIit ypok. Pabota ¢ TekcTamu 1o
teme "I1oCTOSIHHBIN dNeKTpUIeCKuid TOK" /
Bcepoccuiickas mpoBepodHas paboTa

OmneiT Opcrena. MarHuTHoe nojue
NEKTPUYECKOr0 TOKa MaruutHoe mnoise
KaTYyLIKA C TOKOM

[IpuMeHeHne 31EKTPOMArHuTOB B TEXHUKE.
Jlaboparopnas padota "M3ydeHue aeiicTBus
MAarHUTHOTO T0JI Ha MPOBOJIHUK C TOKOM"
DNeKTpOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 3JIEKTPOABUTATEIEH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas padota "KoHCcTpyupoBaHue u

0.5

https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0abd2c

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0abea8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0abea8

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac86¢




64

65

66

67

68

69

u3ydeHue paboThl AMeKTpogBUraTens"
OnbiTel @apazesi. 3aKOH AJIEKTPOMATHUTHOM
nnaykuu. [Ipasuno Jlenma
Onextporerepatop. CriocoOb! MOTyYeHUS
AIEKTPUUECKOI SHEPTUU. DJIECKTPOCTAHIIII
Ha BO300HOBIISIEMBIX UCTOUHUKAX YHEPTUU
[ToaroToBka K KOHTPOJIBHOU paboTe MO TeMe
"DeKTpUUECKUE U MAaTHUTHBIC SIBJICHUS"
KonTtponbnas paboTa mo teme
"DeKTpUYeCcKre U MarHUTHBIE sIBJICHUS"
Pesepubiit ypok. Pabota ¢ Tekctamu mo
Teme "MarHuTHbIC SBICHUS"

PesepBHblit ypok. Pabota ¢ TekcTamu 1o
teme "TernnoBbie siBICHUS"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

69

18.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0accSe




9 KJIACC

Ne
n/n

10
11
12

Tema ypoka

Mexannueckoe qBrkeHue. MarepruaibHas
TOYKa

Cucrema orcyera. OTHOCUTEIBHOCTh
MEXaHUYECKOTO IBUKEHUS

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHUE

HepaBHOMepHoe HpHMOHHHeﬁHOC ABUKCHUC.

Cpennsisi 1 MTHOBEHHAs1 CKOPOCTh
[IpsamonnHEeTHOE PaBHOYCKOPEHHOE
JIBIKEHUE. Y CKOPEHUE

CkopocTh IpSIMOIMHEWNHOTO
PaBHOYCKOPEHHOTO JIBIOKEHUs. ['paduk
CKOPOCTH

JlaGopatopHas pabora "OnpezneneHue
YCKOPEHUS TeJa MPU PaBHOYCKOPEHHOM
IBWKEHUH 110 HAKJIOHHOM MI0CKOCTH"
CoOonnHoe manenue ten. OnslTel [ anuies
PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH.
[lepuon u yactora obpamenus. Jluneinas u
YIJIOBasi CKOPOCTH

L{eHTpOCTpEMUTEIILHOE YCKOPEHHE

ITepBrlii 3ak0H HproTOHA. BEkTOp Citbl

Bropoii 3akon HeroToHa.

KoanyecTBO 4acoB

Bcero

KoHTposbHbI
e padoThI

IIpakTHyeckn
e padoTsI

DJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

bubmmorexa [JOK
https://m.edsoo.ru/ff0ad474
but6mmoreka [JOK
https://m.edsoo.ru/ff0ad19a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad8d4

bubmuorexa [JOK
https://m.edsoo.ru/ff0adb18

bubnunoreka [JOK
https://m.edsoo.ru/ff0ael76

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac612
but6mmoreka [IOK
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24

25

26

PaBHozelicTByIOIIAs cuila
Tpernii 3akoH Herorona. Cynepno3unus cui

Pemienue 3amad Ha NpUMEHEHKHE 3aKOHOB
HreroTona

Cuna ynpyroctu. 3akoH ['yka

Pemenue 3amaud no teme «Cuma ynpyroctm»
JlaGopatopHas pabota «OnpeneneHue
YKECTKOCTH MPYKUHBD»

Cuna tpeHus

Pemenue 3anad no reme «Cumna TpeHUs»

JlaGopatopHnas pabora "OnpezneneHue
Kod(UITMEHTA TPEHHSI CKOTbXKCHUS "
Pemnrenne 3anad mo teMe "3akousl HeroToHa.
Cuna ynpyroctu. Cuna tpenus”

Cuna TSKecTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaeHUS
VYpoxk-koHpepeHuus "JIBrKeHNE TeJl BOKPYT
rpaBUTalMoHHOTrO 1ieHTpa (ConHeuHas
cucrema). ['amakTuku"

Pemenue 3amau mo teme "Cuiia TSKECTH U
3aKOH BCEMUPHOTO TATOTeHUs"

IlepBas kocMHu4eCKasi CKOPOCTb.
HeBecoMocTh 1 neperpysku

PaBHOBeCHE MaTEepUAILHON TOUKH.
AbcomoTtHo TBEpOE Teno. PaBHOBecHe
TBEPJOTO TEJA € 3aKPEIUVIEHHOW OCBIO

https://m.edsoo.ru/ff0ae72a
but6mmoreka [IOK
https://m.edsoo.ru/ff0ae982
bubmuoreka [JOK
https://m.edsoo.ru/ff0aebbc
bubmuoreka [JOK
https://m.edsoo.ru/ff0aeca2

bubmuorexa [JOK
https://m.edsoo.ru/ff0ace28
but6mmoreka [JOK
https://m.edsoo.ru/ff0af738
bubmuorexa [JOK
https://m.edsoo.ru/ff0afa26
bubmuorexa [JOK
https://m.edsoo.ru/ff0af8be
bubnuoreka [JOK
https://m.edsoo.ru/ff0afb8e
bubnunoreka [JOK
https://m.edsoo.ru/ff0af044

but6mmoreka [IOK
https://m.edsoo.ru/ff0af5f8
bubnunoreka [JOK
https://m.edsoo.ru/ff0af33¢c

bubmmorexa [JOK
https://m.edsoo.ru/ff0afe36
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31

32

33

34

35

36

BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
PaBHOBecHEe MaTepruabHOM TOUYKH.
AGcomoTHO TBEp0E Temo. PaBHoBecue
TBEPJOTO TeJNA C 3aKPEINIEHHOW OCBIO
BpauieHusi. MomeHT cuiibl. LleHTp TsxecTn

Pemtenne 3amad mo reme "MOMEHT CHIIEL.
enTp TsxecTn"

[ToaroToBka K KOHTPOJIBHON paboTe MO TeMe
"MexaHU4YeCKOe TBUKECHHE.
BzanmoneiictBue Ten"

Konrponbnas padora no Teme
"MexaHU4YECKOE TBUKEHHUE.
B3aumopeiicteue ten"

Nmmynbse Tena. Umnynsc cuiiel. 3aKoH
COXPaHEHMs UMITyJIbCa. YTIPYTO€E U
HEYIIPYyroe B3auMOJCHCTBUE

Pemenue 3amad no reme "3akoH COXpaHEHUS
uMIyJibca"

VYpoxk-koHpepenuus "PeakTuBHOE ABMKEHHE
B IIPUPOJIE€ U TEXHUKE"

Mexanunueckasi paboTa U MOIIHOCTb

PaboTa cuiibl TSXKECTH, CUJIbl YIIPYTOCTH U
CHUJIBI TPEHUS

JlaGopatopHas pabota «Onpenenenne
paloThI CUIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHHUU TeJa 110 TOPU30HTAIbHON
MIOBEPXHOCTU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b02b
4

but6mmoreka [{OK
https://m.edsoo.ru/ff0b040
8

bubmuorexa [JOK
https://m.edsoo.ru/ff0b06ec

but6mmoreka [IOK
https://m.edsoo.ru/ff0b07fa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b096¢

bubmorexa [JOK
https://m.edsoo.ru/ff0b0a84
bubnunoreka [JOK
https://m.edsoo.ru/ff0b0db
8
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50

CBs13b sHepruu U paboTsl. [loTeHnanpHas
SHEPrUs

Kunernueckas sneprus. Teopema o
KMHETUYECKOU YHEPTUU

3akoH COXPAaHCHUS SHCPIrU B MCXaHUKE
Jlaboparopnas pabota «M3ydyeHue 3akoHa
COXPaHEHHUS SHEPTUM

KoiebarenbHoE IBUXKEHHUE U €T0
XapaKTePUCTHKHU

3aryxaromme Konebanus. BeiHyK1eHHBIC
KoJjebanus. Pesonanc

MaremaTuyecKkuil U NPy KUHHBIA MASTHUKU
Ypoxk-uccienoBanue «3aBUCUMOCTh TIEprUoa
KoJie0aHUM OT )KECTKOCTH MPY>KUHBI U MaCChI
rpy3a»

[IpeBparnieHue sHEPruu IPU MEXAHUYECKHUX
KOJICOaHUSIX

Jlaboparopnas pabota «Onpenenenue
9aCcTOTHI U TIEpro/ia KoneOaHui mpy>KMHHOTO
MasITHUKa»

JlabopaTtopnas pabora «IIpoBepka
HE3aBHCHUMOCTH MepHoJa KoleOaHuii rpysa,
MO/IBEIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexanudeckue BoaHbI. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpononabHbIe 1
MTOTNIEPEYHBIE BOJIHBI

Ypok-koH(pepeHus "MexaHn4eCKre BOJTHBI
B TBEpOoM Tene. CelicMuieckre BOJTHBI"
3BykK. PacnipocTpaneHnue u oTpakeHue 3ByKa

bubmunoreka [JOK
https://m.edsoo.ru/ff0b0c32

but6mmoreka [IOK
https://m.edsoo.ru/ff0b12fe
but6mmoreka [IOK
https://m.edsoo.ru/ff0b185
8

bubnunoreka [JOK
https://m.edsoo.ru/ff0b2010

bubnuoreka [JOK
https://m.edsoo.ru/ff0b197a

but6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe
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54

55

56
57

58

59

60

61

62

Ypok-uccnenoBanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHH pe30HaHC
Ypok-koH(pepeHus "YIpTpa3ByK u
MH(Pa3BYK B IPUPOJC U TEXHHUKE"
[ToaroToBka K KOHTPOJIBHON paboTe MO TeMe
"3akoHbI COXpaHeHUs. MexaHn4eckue
Kosie0aHusl ¥ BOJHBI"

KonrposnbHas padora no reme "3aKoHbl
coxpaHeHMs. MexaHuuyeckue KonebaHus u
BOJIHBI"

DJIEKTPOMAarHuTHOE MOJIE.
OIEeKTPOMAarHUTHBIE BOJIHBI

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpoxk-koHpepenuus "lkana
3JIEKTPOMAarHUTHHIX BOJH. Mcnonbp3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBs3u"

Ypoxk-uccinenopanue "M3yueHne cCBOMCTB
AJIEKTPOMArHUTHBIX BOJIH C OMOILBIO
MoOupHOTO Tenedona"

Pemenue 3aa4y Ha onpe/iesieHne 4YacTOThl U
JUIMHBI 3JIEKTPOMArHUTHON BOJIHBI

DneKTpOMarHuTHas MPUpPO/ia CBETA.
CkopocTh cBeTa. BomHOBBIE CBOICTBA CBETa

Ncrounuku ceera. [Ipsamonuneitnoe
pacnpocTpaHeHue cBera. 3atMeHus ConHua n
JIyHb1

bub6nunoreka [JOK
https://m.edsoo.ru/ff0b23ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25{0

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2abe

but6mmoreka [{OK
https://m.edsoo.ru/ff0b2fe6

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2c6¢

bub6nunoreka [JOK
https://m.edsoo.ru/ff0b31d
0

bubmuoreka [JOK
https://m.edsoo.ru/ff0b365
8
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66

67
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69

70

71

72

73
74

3aKoH OTpaxeHUs cBeTa. 3epkaina. Pemenue
3aJ1a4 Ha IPUMEHEHNE 3aKOHA OTPa)KEeHUs
cBeTa

[Tpenomnenue cBera. 3aKOH MPEIOMIICHUS
cBeTa

[TostHOE BHYTpEHHEE OTpaKEHUE CBETA.
Vcnonb30BaHue MOJHOTO BHYTPEHHETO
OTpayKeHHsI B ONITUYECKUX CBETOBOJAX
Jlaboparopuas padota "VMccnenoBanue
3aBHCHMOCTH YIJIa IPEJIOMJIIEHUS] CBETOBOTO
Jqy4a OT yIJia aJieHus Ha rpaHule "BO3ayX-
cTekno""

VYpoxk-koHpepenuus "McnoapzoBanue
MIOJIHOTO BHYTPEHHETO OTPAXKECHHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAs CBS3b"

JInnzel. OnTnyeckast Cuja JIMH3bI

[TocTpoenue n3o0paxeHu# B JIMH3AX

JlaGopatopHnas pabora "OnpezneneHue
(OKYCHOT'O pacCTOSHUS M OTITUYECKOM CHITBI
coOuparoriei TUH3bI"

VYpoxk-koHpepeHuus "OnTuyeckue TMH30BbIC
npubopsr”

['ma3 xak ontuyeckas cucreMa. 3peHue
Ypoxk-koudepennus "edexts 3penus. Kak

COXpaHUTH 3peHue"
Paznoxenue 6enoro ceera B crieKTp. ONBITHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b38c4

but6mmoreka [JOK
https://m.edsoo.ru/ffOb3aea

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3c5c

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3{2c
bubnunoreka [JOK
https://m.edsoo.ru/ff0b444a
but6mmoreka [IOK
https://m.edsoo.ru/ff0b420
6

but6mmoreka [IOK
https://m.edsoo.ru/ff0c0a7e
but6mmoreka [IOK
https://m.edsoo.ru/ff0b468
4

bubnunoreka [JOK
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77
78
79

80
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82

83

84
85
86

87
88

Herorona. CrioskeHne CIEKTPAIbHBIX I[BETOB.

Hucnepcus cBeta

HemoncTparus "OnbITh IO pa3I0KEHUIO
0enoro cBeTa B CIIEKTP U BOCIIPUATHUIO 1IBETA
MPEIMETOB MPHU MX HAOIIOJECHUH Yepe3
I[BETOBBIE (PUIBTPHI"

Ypoxk-npaktukym "BosiHOBBIE CBOMCTBA
cBeTa: AMUcCIepcHsi, UHTeppepeHus u
mudpaxus"”

OmnsiTe! Pesepdopaa u muraneTapHast Mosieb
aToMa

IToctynatel bopa. Monens aroma bopa
Hcnyckanue v MOrjionieHue cBeTa aTOMOM.
KBantbl. JInHeiuaTsie CIEKTPhI
Ypok-npaktukyM "HaOmroneHne cCiekTpoB
UCITyCKaHUs"

PannoakTHBHOCTE U €€ BUIBI

Crpoenue atomHoro siapa. Hykinonnas
MO/JIEINb

PannoakTuBHEBIC MMpEeBpalICHUA. M3oTtomnsl

Pemenue 3anau no teme: "PannoakTuBHbIE
npeBpamieHus"

[Tepuon nmonypacnana

Ypoxk-koHpepenuus "PagroakTuBHbIC
U3JIy4EHUs B IPUPOJE, MEIULIMHE, TEXHUKE"
SAnepHbie peakiuu. 3aKOHbI COXPaHEHUS
3aps1I0BOI0 ¥ MacCOBOI'0 YMCEl

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b MacChl

https://m.edsoo.ru/ff0c0f4c

but6mmoreka [{OK
https://m.edsoo.ru/ff0cOe2a

bubnunoreka [IOK
https://m.edsoo.ru/ff0c12a8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c144¢
bubmuorexa [JOK
https://m.edso00.ru/ff0c1550
bubmuorexa [JOK
https://m.edsoo.ru/ff0c1672
bubmorexa [JOK
https://m.edsoo.ru/ff0c18ac
but6mmoreka [IOK
https://m.edsoo.ru/ff0clal4
bu6moreka [JOK
https://m.edsoo.ru/ff0c1b4a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2126
bubmuoreka [JOK
https://m.edsoo.ru/ff0c1¢c58
bubmuoreka [JOK
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U DHEPTUU
Pemenue 3amau no treme "Anepueie peakuuun'
Peakunu cuHTe3a u genenus sauep.
HcTounuku sHeprun ConHIa U 3BE37
Ypok-koHpepeHmus " nepHas sHEpreTHKA.
JlelicTBUs palOaKTUBHBIX U3JIyYCHHUU Ha
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
"DNEeKTpPOMarHuTHOE MOJIE.
DJeKTpOMarHuTHele BOIHBI. KBaHTOBBIE
siBJIeHUS"

KonTponbHas pabota no teme
"DNEeKTpPOMarHuTHOE TMOJIE.
DJIeKTpOMarHuTHeIe BOJIHbI. KBaHTOBBIE
siBJIeHUS"

[ToBTOpenwue, o6o6menue. JlaboparopHsie
paboTs o Kypcy "B3zanMopeiictBue Ter"
[ToBTOpenue, 0606meHue. Pemenue
pacyeTHBIX U KaYECTBEHHBIX 3a/a4 110 TeME
"TemnnoBsie nporecch”

[ToBTOpenue, 0606meHue. Pemenue
pacueTHBIX ¥ Ka4€CTBEHHBIX 3a]a4 110 TeMe
"KII/] TermoBbIx aBuraTeaen”

[ToBTOpenue, 0600mIeHNE. Perenue
pacueTHBIX ¥ Ka4€CTBEHHBIX 3a]a4 10 TeMe
"KII/L anekTpoycTaHOBOK"

[ToBTOpenwue, o6o6menue. JlaboparopHsie
paboTsl o kKypcy "CBeToBbIe IBICHHUS"
[ToBTOpenue, o6o6menue. Pabora ¢
TEKCTaMU 110 TeMe "3aKOHbI COXpPAHEHUS B

https://m.edsoo.ru/ff0c1d7a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1e88

bubmuoreka [JOK
https://m.edsoo.ru/ff0c223e

bubnunoreka [JOK
https://m.edsoo.ru/ff0c245a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2572

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2b30

bub6nunoreka [JOK
https://m.edsoo.ru/ff0c2¢52
but6mmoreka [IOK
https://m.edsoo.ru/ff0c2d6a




MexaHuke"
[ToBTOpenwue, 0600meHNe. PabGoTa ¢

100 " "
TexkcTaMu 1o TeMe "Kojie0aHus ¥ BOJIHBI

101 [ToBTOpenwue, o6o6menue. Pabora ¢
TekcTaMu 1o TeMe "CBeToBbIE SIBICHUA"
[ToBTOpenue, o6o6menue. Pabora ¢

102 TekcTamu 1o Teme "KBaHToBas u simepHas

¢uznka"
OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102

31

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2e82
bubmorexa [JOK
https://m.edsoo.ru/ff0c3044







IMPOBEPAEMBIE IPEJMETHBIE PE3YJBTATBI OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM MTPOT'PAMMBI OCHOBHOTI'O
OBILIEI'O OBPA30BAHUA

7 KIIACC

Kon

NpoBepsieMor

0 pe3yJibTaTa
1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble MpeagMeTHbIE Pe3yIbTATHI OCBOCHHUS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHuUs
HCMOJIb30BaTh U3YyUCHHbIEC TOHATHUS

pasnuyarh SBJICHUS 10 ONHCAHUIO MX XapaKTEPHbIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUINX JTaHHOE (PU3UUECKOE SIBICHHUE
pacro3HaBaTh TPOSIBICHHE M3YUYCHHBIX (DU3MYECKUX SBICHUNA B
OKpY’KalollleM MHpE, B TOM 4ucie (pU3MUECKUE SBJIECHUS B IPUPOAE,
IPU 3TOM TEPEBOAMUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATDH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (GU3HUUCCKUX SBICHHUI
ONUCHIBATh W3yYCHHBIE CBOWCTBA TN W (U3WYECKHE SBICHHS,
UCTONb3yd (U3MYECKHE BEIMYUHBI, IPH ONHCAHUU TPABHIBLHO
TPAaKTOBaTh (PU3UYECKUH CMBICH HCIOIB3yEMbIX BEIMYUH, WX
0003HaYeHMS U eIMHUIIbI (PU3NYECKUX BEIUYMH, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (U3WYECKYI0 BEIMYHUHY C JPYTHMHU
BEIMYMHAMH, CTPOUTh  TpaQUKHM  H3YYEHHBIX  3aBUCUMOCTEH
(U3HYECKUX BEIIMINH

XapaKTepu30BaTh CBOMCTBA Tel, (HU3WYECKHE SBICHHUS WU IPOIECCHI,
UCTONb3ysd M3y4YEHHbIE 3aKOHBI, INPH OSTOM JlaBaTh CJOBECHYIO
GOpMYyIHpPOBKY 3aKOHa M 3alUChIBaTh €r0  MaTeMaTHYECKOe
BbIpa)KEHUE

OOBSICHATh (PU3MUECKUE SBICHMS, MPOLIECCHl U CBOICTBA Tel, B TOM
Yyuciae M B KOHTEKCTE CHUTyallMd NpPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYMHHO-CIEJCTBEHHBIE CBSA3M, CTPOMTH
oObsicHeHHWe M3 1 — 2 JorMyeckux MmaroBp ¢ omopoil ma 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3NUECKUX 3aKOHA WUIIH
3aKOHOMEPHOCTHU

pemaTh pacyéTrHele 3aAa4dl B 1 — 2 NEHCTBHS, MCIOJIB3YS 3aKOHBI U

(dbopMyIbl, cBs3bIBaIONIME (PU3UYECKUE BETUUYHUHBI: HA OCHOBE aHaIM3a



1.8

1.9

1.10

1.11

1.12

1.13

1.14

1.15

YCIOBHS 3aJaud 3alHiChiBaTh KpaTKOE YCJIOBHUE, IOJCTaBIATh
(busnyeckre BEIMIUHBI B POPMYIIBI M IPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHbBIC JaHHbBIC, HEOOXOIUMBIE ISl peleHHs 3a/1a4, OlEHUBATh
PEATUCTUYHOCTD MOTYYEHHON (PU3HMUECKOM BEIIMUYHUHBI

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEIIUTh MPU TOMOIIH
(Gbu3NYeCKUX METOJOB, B OINHUCAHUU HCCIEAOBAHUSA BBLIEIATH
MpoBEpsieMOe  MNPEANnojoxkeHue  (TUMoTe3’y),  paszauyarb U
MHTEPIPETUPOBATh MOJYUYEHHBIM pe3yJbTaT, HaXOAWUTh OUIMOKH B
XOJI€ OTBITA, JENATh BHIBOJIBI 110 €r0 pe3yabTaTam

MPOBOAWTH OIBITHl IO HAONIONECHUI0 (PU3NYECKUX SBICHHUNA WU
(U3UYECKUX  CBOWMCTB  Tel:  (OpMyJIHpOBaTh  MPOBEPSEMBIC
NPEINONIoKEeHUs, CcoOUpaTh  YCTAaHOBKY M3  INPEIJIOKEHHOTO
000py10BaHus, 3aMIUCHIBATH X0/ OMBITa U (HOPMYJIUPOBATH BHIBOJIBI
BBITIOJIHSITh TPSIMBIE M3MEPEHHUS C MCIOJIB30BAHHEM aHAJIOTOBBIX M
u(poBBIX MPHOOPOB, 3aMUCHIBATh TMOKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTH  HWCCJICJOBAHHE  3aBUCUMOCTH  OJHOM  (pu3mueckoi
BEJIMYUHBI OT JPYroil C UCHOJIb30BAHUEM TMPSMbBIX HW3MEPEHUN,
Y4acTBOBAaTh B IUIAHUPOBAHMM YYEOHOTO HCCIIEJOBAHUS, COOUPATH
YCTAaHOBKY U BBIMOJHATh U3MEPEHUS, CIIEys MPEIIOKEHHOMY IUIaHY,
(bUKCUpPOBATh pe3yNbTaThl TOJTYYCHHOW 3aBUCHMOCTH (PH3HUYECKUX
BEJIMYMH B BUJIE MPEJIOKEHHBIX Ta0IUIl U TpadUKOB, 1€JaTh BHIBOJBI
10 pe3yJIbTaTaM UCCIIEJOBAHUS

MPOBOANTHh KOCBEHHBIC H3MEpPEHHUs (PU3UYECKHX BEIUYHH, CIEHys
MPeJIOKEHHOW MHCTPYKIUU: TPU BBIIOJIHEHUU U3MEPEHUN cOOMpaTh
AKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCISATH 3HAYEHHUE HCKOMOM
BEJINYUHBI

coOmoaTh TMpaBWia TEXHUKH O€30MacHOCTH Tmpu  pabore ¢
n1abopaTOpPHBIM 000y I0BaHUEM

yKa3blBaTh MPUHIMIBI  JACHCTBHS TPUOOPOB M  TEXHUYECKUX
YCTPOWCTB, XapaKTEpHU30BaTh IPUHLHUIBI JIEUCTBHS H3YUYEHHBIX
npruOOpPOB U TEXHUYECKHX YCTPOWCTB C TOMOIIBI0 WX OMHCAHHS,
UCHONB3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUM U
HeoOxoauMbIe (PU3HUECKHUEe 3aKOHBI U 3aKOHOMEPHOCTH

MPUBOIUTH TPUMEPHl (HAXOIUTh HMHPOPMAIUIO O MpHUMEpax)

MPAaKTUYECKOTO MUCTIOIB30BaHUS (PM3NIECKUX 3HAHUH B TIOBCEAHEBHOM



1.16

1.17

1.18

1.19

8 KUIACC

Kon

npoBepsieMor

0 pe3yJibTaTa
1.1

1.2

1.3

KU3HU AN oOecriedyeHuss O€30MacHOCTH TMpH  OOpalleHHH ¢
MpudOpaMu ¥ TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHECHUSI 3I0POBbS U
COOIOICHUS HOPM HKOJIOTHYECKOTO MOBEJICHHUS B OKPY KaIoIel cpee
OCYHIECTBIISATH OTOOP MCTOYHUKOB MHpOpManuu B ceTu VHTepHET B
COOTBETCTBUU C 3aJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM M MyTEM CpPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIICTISITh MH(POPMAINIO, KOTOpas SBISETCS MPOTHBOPEUUBON WU
MOXET OBITh HEJOCTOBEPHOI

HCII0JIb30BAaTh npu BBIITOJIHCHU U y4eOHBIX 3a1aHUI
HAYYHOTIOMYJISAPHYIO  JUTEpatypy  (QU3UYECKOro  COAEp KaHHUS,
CIpaBOYHBIE MaTepUalbl, pecypcbl cetn HTepHeT, BIaneTh
npuéMaM# KOHCTIEKTHPOBAHMSI TEKCTa, Mpeodpa3zoBaHus WH(GOpMAIIUN
W3 OJIHOM 3HAKOBOUM CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC U YCTHBIC COOOIICHUS
Ha oOcHOBe 2 — 3 WCTOYHUKOB HHpOpMAIUH (HPU3HUECKOTO
COJIepXaHus, B TOM YHUCJE MyOJMYHO JIeJIaTh KPaTKUE COOOIICHHS O
pe3ynbTatax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAHUNA, TMPU STOM
rPaMOTHO HCIIOJb30BaTh HM3YYEHHBIM TOHATUMHBIA anmapaTr Kypca
(bU3HKH, COMPOBOXKIATH BHICTYIIICHUE MPE3CHTAIIUEH

MIPH BBIMIOJHEHUH YUYEOHBIX MPOEKTOB M UCCIEIOBAaHUIN pacrpeaensiTh
00sI3aHHOCTH B TPYyINIIC B COOTBETCTBUH C TOCTABICHHBIMU 3a7a9aMH,
CIEIUTh 32 BBINOJHEHHEM IUIaHA JEWUCTBHM, aJIEKBAaTHO OLICHUBATh
COOCTBEHHBIM BKJaJ B JEATEIBHOCTh TPYMIbI, BHICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMO/ICHCTBHE, YUYUThIBast MHEHHE

OKPY>KaOIINX

IIpoBepsiemble mpeAMeTHBIE pe3yJabTaThl 0CBOCHUSI OCHOBHOI

06p330BaTeJII)HOI7[ nporpaMmsbl OCHOBHOI'O 001ero 06pa3OBaHI/IH

WCII0JIb30BATh MOHATHUSA
pasnuyarh SBICHHS IO ONUCAHUIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBICHHE

pacro3HaBaTh MPOSIBICHWE M3YYCHHBIX (PU3MUECKUX SIBIICHUU B

OKpYyzKaromeM MHpeE, B TOM YHUCIIC (1)I/I3I/I‘16CKI/IC SIBJICHUS B MIpHUPOAC,



1.4

1.5

1.6

1.7

1.8

1.9

1.10

IIPU 3TOM TNEPEBOAMUTH MPAKTHUYECKYIO 33/1a4dy B Y4eOHYIO, BBIACIATH
CyULIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3MUECKUX SBICHUI
ONUCHIBaTh HW3yUEHHBIC CBOWCTBA TN U (U3NYECKHUE SBICHHA,
UCHONb3yd (PU3MYECKHE BEIMYUHBI, IPU ONMCAHUU IPABHIBHO
TpPaKTOBaTh  (PU3MYECKUI  CMBICT  HCHOJB3YEMBIX  BEIUYMH,
0003HAUYCHUS U €IUHUIIBI (PU3NUECKUX BEIUYHH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYHUHY C JPYTHMHU
BEIMYMHAMHU, CTPOUTh  TpaQUKH  H3yYEHHBIX  3aBUCUMOCTEH
(U3HYECKUX BEIIUIUH

XapaKTepu30BaTh CBOICTBA Tel, (PU3NYECKHE SBICHHUS U IPOLECCHI,
UCTONb3ysd H3yYCHHBIE 3aKOHBI, INPH OSTOM JlaBaTh CIOBECHYIO
(GOopMyIHpPOBKY 3aKOHa M  3alUChIBaTh €ro0  MaTeMaTHYeCKoe
BBIpa)KEHUE

OOBSICHATH (PU3NIECKHE MPOIIECCHl W CBOWMCTBA Tell, B TOM YHCIIE U B
KOHTEKCTE€ CHUTyallMid IPAaKTUKO-OPHMEHTHUPOBAHHOTO  XapakTepa:
BBISIBIISITH TPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHE 13 |
— 2 JIOrMYecKMX MIaroB ¢ MOMOIIbI0 | — 2 H3y4YEeHHBIX CBOMCTBaA
bu3NIeCKuX SBICHHHA, PU3NICCKUAX 3aKOHA HITH 3aKOHOMEPHOCTH
pemaTh pacy€THBIC 3a7aydl B 2 — 3 NEHCTBHS, MCIIOJIB3YS 3aKOHBI U
(bopMyIIbl, CBA3bIBAIONINE (PU3NUECKUE BEIUYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHSI 33/1a4H 3aIMCHIBATh KPATKOE YCIIOBHE, BBISIBIISATH HETOCTATOK
JAHHBIX JJI pPEUIeHUs 3aJaud, BbBIOMpATh 3aKOHbBI M (POPMYJIBI,
HEOOXOAUMBIC JJIsi €€ pelIeHus], MPOBOIUTh PacuéThl U CPaBHHUBATH
MOJyYeHHOE 3HaueHue (U3NYECKOM BEIMYMHBI C H3BECTHBIMU
JTaHHBIMA

pacro3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXXKHO PEIIUTh MPHU HOMOIIU
(GU3NYECKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEA0BAHMS, BBIIEIATh
MPOBEPAEMOE TPEANONI0KEHUE, OLIEHUBATh MPABUIBHOCTh MOPSAKA
IIPOBE/ICHUS HCCIIEI0OBAHNUS, J1e/1aTh BBIBO/IBI

IIPOBOJUTH OIBITBl 10 HAOMIOACHUIO (DU3MYECKUX SBICHUH WM
¢u3nuyeckux  CBOMCTB  Ten:  (hOpPMYyITUpOBAaTh  MpPOBEpSIEMBIC
NPEANoN0oXKEeHNsl, CcoOUpaTh  YCTAaHOBKY M3  NPEIJIOKEHHOIO
000pyI0BaHUS, OIMCHIBATH X0 ONbITa U (POPMYIHPOBATH BHIBOIbBI
BBINOJIHATh MpPSMbIE HM3MEPEHHS C HCIOJIb30BAHUEM AHAJIOTOBBIX
nprOOPOB U TATYMKOB (PU3NIECKUX BEIIMYHNH, CPABHUBATH PE3YJIbTATHI

U3MEpEeHUil ¢ y4€TOM 3a/1aHHOI a0COMIOTHOM MOTPEITHOCTH



1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

NPOBOJIUTH  MCCJIEJOBAHWE  3aBUCUMOCTH  OAHOM  (HU3MUECcKO
BEIMYUHBI OT JPYTrOil C WCIOJNB30BAaHUEM NPSMBIX H3MEPEHHIA:
IUIAaHUPOBaTh MCCIIEIOBAHUE, COOMpaTh YCTAHOBKY M BBIIOJHSATH
U3MEpeHUus, CJlenys  NpeVIOKEHHOMY  IUlaHy,  (UKCHpPOBAThH
pe3yJbTaThl MOJYUYEHHOM 3aBUCMMOCTH B BUE TaOiMIl M rpaduKoOB,
JieTIaTh BEIBOJIBI TIO PE3YJIbTaTaM HUCCIICOBAHUS

NPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (PU3MUECKUX  BEIUYHH:
IUTAHUPOBATh U3MEPEHUs], COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY,
clieysi TpeIOKEHHOW WHCTPYKIMM, W BBIUUCIATH 3HAYCHUE
BEJIMYMHBI

coOmoaTh MpaBWia TEXHUKH O€30MacHOCTH TMpu  pabore ¢
1a00paTOpPHBIM 000y I0BaHUEM

XapaKTepu30BaTh MNPUHIUNBI JEHCTBHUS HM3YyYCHHBIX NPUOOPOB H
TEXHUYECKHX YCTPOHCTB C ONOPOM HA WX OIMCAHUS, HCIIOIb3YS
3HaHUS O CBOMCTBAaX (PU3MUECKUX SBJICHUH M HEOOXOAHMBIE
¢bu3nvecKkne 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA U M3MEPHUTEIHHBIE
npUOOpPBI IO CXEMaM U CXEMaTHYHBIM PUCYHKAM, COCTaBIIATh CXEMBI
AJIEKTPUUYECKUX IIeTleld C TIOCIeAOBATEIbHBIM | TapajuIeIbHBIM
COCJMHEHUEM DJIEMEHTOB, pa3linyas YCJIOBHbIE 00O3HAYEHUs
3JIEMEHTOB JIEKTPHUYECKUX LETIEeH

NPUBOAUTH TPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O MPUMEPAX)
IIPAKTUYECKOI0 UCMOIb30BaHUS (PU3NYECKUX 3HAHUH B IIOBCEAHEBHOM
KU3HU i oOecriedeHuss O€30MacHOCTH TMpH  OOpalieHun ¢
npuOOpaMH U TEXHUYECKMMHU YCTPONUCTBAMM, COXPAHEHUS 3/J0POBbS U
COOJIIOICHHS HOPM KOJIOTHYECKOT 0 TIOBEICHUS B OKpY KaloIlei cpesie
OCYILECTBIISATh MOUCK MH(OpMaIuK (GU3NIECKOTO COJACPKAHUS B CETU
WHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHMM M MyTEM CpaBHEHMS
JOTIOJTHUTEIbHBIX HMCTOYHUKOB BBIIEIATh HH(OpMAIUIO, KOTOpas
ABJISICTCS IPOTUBOPEUMBON MIIM MOXKET OBITh HEOCTOBEPHOI
UCMOJNb30BaTh IPU  BBINOJHEHMHM YUYEOHBIX 3aJaHUN  HAy4HO-
MOMYJIIPHYIO JINTEPaTypy (U3NYECKOTO COAEP)KaHUs, CIPaBOYHBIC
MaTepualibl, pecypcsl cetm VIHTepHeT; BiaieTh NpuéMamu
KOHCIIEKTHPOBAHMs TEKCTa, MpeoOpa3oBaHUus MHPOPMALUU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO

co3aaBaTb COOCTBEHHBIC MMCbMCHHBIC U KpaTKUC YCTHBIC COO6HI€HI/I$I,
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9 KUIIACC

Kon

NpoBepsieMor
0 pe3yJabTarTa

1.1

1.2

1.3

1.4

1.5

0000mmas uHGOpPMAIMIO U3 HECKOIBKHX HMCTOYHHUKOB (DU3HUYECKOTO
COJIepXaHus, B TOM YHCJIEC MyOJUYHO TMPEJACTABIATh PE3yJIbTAThl
MPOCKTHOM WM UCCIENI0BATEIbCKOW JEATENBHOCTH, MpPH 3TOM
rPaMOTHO HCIIOJb30BaTh HM3YYEHHBIM TOHATUHWHBIA anmapaTr Kypca
(bU3HKH, COMPOBOXKIATH BHICTYTIICHUE MPE3CHTAIIUEH

MIPU BBINIOJHEHUHM Y4€OHBIX MPOEKTOB M HCCIENOBaHHUM (pu3MuecKkux
MPOLIECCOB PaCHpeNesITh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU  3aJa4aMM, CJIEIWTh 3a BBIIOJHEHHEM IIJIaHa
JNEUCTBUM U KOPPEKTUPOBATb  €ro, AaJCKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJaJ B JIEATEIbHOCTh TPYIIbI, BbICTPAaUBATh
KOMMYHHUKAaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISIE  TOTOBHOCTH

paspeniath KOHMIUKTHI

IIpoBepsiemble mpeAMeTHBbIE Pe3yabTAThl 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbLHON NPOrpPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs
MCTIOJIB30BATh H3YUYCHHBIC TOHATHUS

pa3nuyath SBJICHUS 10 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOe SBICHHE
pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3NYECKUX SIBICHUI B
OKpY’KalolleM MHpE, B TOM 4HucCle (pU3MUYECKUE SBICHUS B NPUPOAE,
MIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3a/auy B Y4eOHYIO, BBIICIATH
CYLLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI
OMKCHIBATh HW3YYCHHBIE CBOMCTBA Tel H (U3NYECKUE SIBIICHUS,
UCTONB3ysl (pU3MUecKre BENWYMHBI, NpPU OMUCAHUM TMPABUIBHO
TPaKTOBaTh  (PU3MYECKUH  CMBICT  WCIONB3YyeMBIX  BEIWYHH,
0003HAaUYCHUS U €IMHULIBI (PU3NYECKUX BEIMYHUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTHh  TpaduKM  M3YYEHHBIX  3aBUCUMOCTEH
(U3HYECKUX BEIIUINH

XapaKTepu30BaTh CBOICTBA Tel, (PU3NYECKHE SBICHHUS U IPOLECCHI,
UCIIONIb3Ysl W3YyYEHHbIE 3aKOHBI, MpPU JTOM JaBaThb CJIOBECHYIO
GbOpMyNIHpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTHYeCcKoe

BBIpaXCHHE



1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

OOBSICHATH (PU3NYECKHE MPOLIECChl U CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MpaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISATh IPUUMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBsCHEHHE U3 2
— 3 JIOTMYECKUX IIAaroB C MOMOIIBIO 2 — 3 M3y4YEHHBIX CBOMCTBA
¢bu3nuecKux ABICHUN, PU3NUECKUX 3aKOHA UITH 3aKOHOMEPHOCTH
pemaTth pacu€THbIC 3a7add (ONMUparoluecs Ha cucTteMy w3 2 — 3
yYpaBHEHM), HWCHONB3Ys] 3aKOHBI M  (OPMyJIBI, CBSI3BIBAIOIIUE
¢u3nyeckue BEIMUYMHBI: HAa OCHOBE aHalu3a YCJIOBUSA 3aJadu
3allUCBhIBaTh KPAaTKOE YCJOBUE, BBISABISATh HEIAOCTAIOIIUE WM
M30BITOYHBIE JAHHBIC, BEIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIC
IUI peIleHHs], MPOBOAUTH PacuéThl W OICHHWBATh PEATHCTUYHOCTD
MIOJIyYEHHOTO 3HaUCHMS (PU3NYECKON BETMUHUHBI

pacno3HaBaTh MPOOJEMBI, KOTOpblE MOXKHO PEHIUTh HpPU ITOMOIIU
(bU3HMYECKUX METOOB, HCIOIb3Ys OIMUCAHUE HMCCIIEIOBAHUS, BBIICIATH
NpOBEpsiEMOE  MIPEAINOI0KEHNE, OLIEHUBAaTh IPaBUIBHOCTh HOpPSIKA
NPOBEICHUS] WCCIIEIOBAaHMs, JIeJaTh BBIBOJBL, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOAEHHUH 1 OIBITOB

MPOBOJUTH OIBITHI 110 HAOMIOACHUIO (DU3MYECKUX SBICHUNA WIIH
(GuU3MYECKUX CBOMICTB Tell: CaMOCTOSITENIbHO COOMpAaTh YCTAaHOBKY W3
n30BITOYHOTO Habopa 00OpYIOBAaHMUS, OMUCHIBATH XOJ OMBITA M €T0
pe3ybTaThl, (OPMYIUPOBATH BBIBOBI

IPOBOIUTH MpPH HEOOXOAMMOCTH CEpUI0 MPAMBIX HU3MEpPEHUil,
OTIpeNieNisAis CpeaHee 3HAaueHHe H3MEepsieMOil BemuuuHBI ((OKycHOE
paccTosiHue coOuparomiei JMH3bI), 000CHOBBIBATH BBHIOOpP crocoba
u3MepeHus (U3MepUTEIbHOro Mpudopa)

NPOBOJIUTH HCCIENIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIUYHH C
UCIOJIb30BAHUEM TNPSAMBIX U3MEPEHUi: IUIAHUPOBATH HCCIIEOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY, (PUKCHPOBATH pE3yJIbTaThl
MOJyYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX BEJIMYMH B BHJE TaOIULU
rpauKoB, JeaTh BEIBOJBI IO PE3yIbTaTaM UCCIIEIOBAHUS

IPOBOIUTh  KOCBEHHbIE  W3MEPEHUS  (PU3MUECKUX  BEIUYHH:
IUIAHUPOBATh MU3MEPEHHsI, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIOJHATH HM3MEPEHUs, Ccleays NPEeAOKEHHON HHCTPYKLUH,
BBIUUCIIATh 3HAUEHHE BEJIWYMHBI U aHAJIM3UPOBATH IIOJTY4YECHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

CO6J'IIO,Z[8.TB IpaBujia TCXHUKHU 0e30macHOCTH npu pa60Te C



1.14

1.15

1.16

1.17

1.18

1.19

1.20

1abopaTopHBIM 000pyIOBaHUEM

pasnuyaTh OCHOBHBIC NPHU3HAKM W3YYEHHBIX (PU3MUECKUX MoOJelnei:
MaTepHalibHasi TOYKa, a0COIIOTHO TBEPJOE TEJIO, TOUCUHBIH NCTOYHUK
CBeTa, JIy4, TOHKAs JIMH3a, IUIAHETAapHAs MOJENb aTOMa, HYKJIOHHAas
MOJIENIb aTOMHOTO sJipa

XapaKTepu30BaTh NPUHIMINBI JIEHCTBUA HM3YyYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX ONMCAHUA, HCIIOJB3Ys
3HaHUS O CBOMCTBaX (PU3MUECKUX SBJICHUH M HEOOXOAUMBIE
(bu3HYecKre 3aKOHOMEPHOCTH

UCIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HM3YyYEHHBIX
TEXHUYECKUX YCTPOICTB, MU3MEPUTEIBHBIX npubopoB "
TEXHOJIOTUYECKHAX TIPOLIECCOB IPH PEIICHUH Y4eOHO-TIPAKTUIECKUX
3aJ]a4, ONTUYECKHE CXEMBI JUIsl HOCTPOCHUS U300paKEeHUH B IIIOCKOM
3epKajie ¥ coouparouieil 1mH3e

NPUBOJUTH TPHUMEPHl (HAXOAWUTH HHGOPMAIMIO O MPUMEPAX)
MPAKTUYECKOTI'0 UCMOIb30BaHUS (PU3NUECKUX 3HAHUM B TIOBCEAHEBHOM
KU3HH Uil oOecrieueHus: OE€30MacHOCTH TpH  OOpalieHuu ¢
npuboOpaMy U TEXHUYECKMMHU YCTPOUCTBAMH, COXPAHEHUS 3/J0POBbS U
cOOII0ICHNUS HOPM DKOJIOTMYECKOTO MOBEJCHHS B OKPY KaIoIlel cpeie
OCYIIECTBIISATh TOUCK HH(POpMAIK (GU3NIECKOTO COJCPKAHUS B CETH
HNHTepHeT, caMoCTOSTENBHO (QOpMYyNHpysi TOWUCKOBBIA  3ampoc,
HaXOAUTb IyTH  ONpPENEIEHHS  JOCTOBEPHOCTH  IMOIYYEHHOMU
MHPOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHWH M JIOMOJHHUTEIbHBIX
HCTOYHUKOB

UCTOJNb30BaTh TPU  BBIOJHEHMHM YUYEOHBIX 3aJaHUN  HAy4HO-
HOMYJIAPHYIO JINTEPaTypy (U3NYECKOIO COAEp)KaHUs, CIPABOYHBIC
Marepuaibl, pecypchl ceth HTepHeT; Biaxers npuémMamu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus MHPOPMALUU U3 OJHOU
3HAKOBOU CUCTEMBI B IPYTYIO

co3/laBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIEHHS Ha
OCHOBE HMH(QOpPMALMU W3 HECKOJIBKUX HCTOYHUKOB (hU3HUecKoro
coJiepKaHusl, MyOIMYHO TMPENCTaBIATh Pe3yJbTaThl MPOCKTHOM WK
HCCIENOBATEILCKOM  JEATENBHOCTH, NPH  3TOM  I'PaMOTHO
WCII0JIb30BaTh N3Y4YCHHBIN MOHATUIHBIN anmnapar u3y4aeMoro paszieia
(GU3MKH W CONMPOBOXIATh BBICTYIUICHHE NpPE3CHTAlMeHd ¢ ydEToM

0COOEHHOCTEH ay TMTOPUU CBEPCTHUKOB
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MIPHU BBITIOJTHEHUHM Y4YEOHBIX MPOEKTOB M HCCIEIOBAHHUM (pU3MUECKHX
MIPOLIECCOB pacCHpelesITh 00sI3aHHOCTU B IPYIIE B COOTBETCTBHU C
MIOCTaBJICHHBIMU 3aJlauaMM, CJEIUTh 3a BBHIIOJHEHHEM IIJlaHa
JEWCTBUA W KOPPEKTHPOBATH  €ro, aJCKBaTHO  OLECHHUBATH
COOCTBEHHBI BKJaJ B JEATEIbHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MPOSBISAS  TOTOBHOCTH

paspeniatb KOHQJIUKTHI



HPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

[IpoBepsiemble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IO3HAHWU OKPYXXAIOIIETO MHUPA

®usznka — Hayka O mpupoje. SBineHus NpUpPOABL.
@usnyeckue  SBICHUSA: MEXaHWYECKHE, TEIUIOBBIE,
AIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
Ousnueckue BeIMYMHBL.  V3MepeHune  (QHU3MUECKUX
BenmuuuH.  @usmueckue  npubopel.  [lorpemrHocTh
u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHULL
EcrecTBeHHOHAy4HbI MeTO/ TMO3HAHM: HaOJIIO/IEHUE,
IIOCTAaHOBKA HAy4YHOT'O BOIIPOCA, BBIIBMIKEHUE TMIIOTES,
OKCIEPUMEHT [0 TMPOBEpPKEe THIOTE3, OObSICHEHHUE
HAOJIFOaeMOT0 SBJIECHUS

Onucanne PU3NIECKHUX SBICHUN C TIOMOIIBIO MOIeTeH
[IpakTryeckue pabOTHI:

#H##Par###13Mepenue paccToOsHUM.
##HtPar#Ht#13mepenne o0bEMaA KUJIKOCTH M TBEPAOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MaJbIX TeJl.
###Par###I3mMepenue  Temmneparypel [pU  TOMOILHU

JKUJKOCTHOTO TEPMOMETpA U AATUMKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUU BEILIECTBA

7 KIIACC
K
on Kon
pasned
3JIeMEeHTA
a
1.1
1.2
1.3
1
14
1.5
2.1
2
2.2
2.3

H##HPar#H###(CTpoeHNe BELIECTBA: aTOMbl U MOJIEKYJIBI, UX
pasmepbl.  OmBITBI,  JOKA3bIBAIOIIAE  JUCKPETHOE
CTPOCHHE BEIIECTBA

###HPartHH | Bmokeane  yactuil  BemiectBa.  CBs3b
CKOPOCTH  JBWXKEHHS YacTUIl C  TEMIIepaTypowu.
BpoyHoBckoe nBuxenue, mudysus

BzaumopeiicTBie 4acTUIl BEIIECTBA: PUTSIKEHNUE U

OTTAJIKUBAHHUC



24

2.5

2.6

###Par###ArperaTuple COCTOSIHUS BEILIECTBA: CTPOCHUE
ra3oB, JKUJIKOCTEH M TBEPABIX (KPUCTAIMYECKUX) TEJI.
B3aumMocBsa3p Mexy CBOHCTBAMM BEIIECTB B pa3HbIX
arperaTHbIX COCTOSHUSIX U MX aTOMHO-MOJIEKYJSPHBIM
CTPOCHUEM

Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTuueckue pabOTHI:

##HtPar#H###0O1eHKa TuaMeTpa aToMa METOJIOM pAloB (c
ucrosb3oBanueM pororpaduii).

HH#HPar###OnpITe 1O HaONIOACHMIO  TEIMJIOBOTO
pacIIUpeHus ra3os.

HHHPar###OnpITEl 10 OOHApPY)KEHHIO JIEHCTBHUA CHI

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

34

3.5

3.6

3.7

3.8

3.9

3.10

Mexanuueckoe JIBUKECHUE. PaBHOMepHOE 51
HEpPaBHOMEPHOE JIBUKCHHE

HiHPar#H#CKOpOCTb. Cpennsist CKOPOCTh npu
HEpaBHOMEPHOM JABMXEHUHU. Pacuér myTw u BpeMeHH
JIBU>KEHUS

SIBnenue uHepumu. 3akoH uMHepuuu. B3aumoneiicTBue
TEJ KaK MPUYMHA W3MEHEHUSI CKOPOCTU JABUKCHUS TEll.
Macca kak Mepa HUHEPTHOCTH Tena

#H#HPar### InotHocTh BemecTBa. CBA3L IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00hEMA BEIIeCTBA
Cuta KaKk XapakTepUCTHKA B3aUMOICHCTBHS TN

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl C
MOMOILBIO TMHAMOMETpPA

###Par### S Bnenue TaroreHns m cuna Tsokectu. Cuia
TSKECTHU Ha Apyrux maHerax. Bec Tema. HeBecomocTs
Cuna tpenusi. TpeHHE CKOJIbKEHUS M TPEHHE IOKOS.
Tpenue B IpUpoAe U TEXHUKE

#H##Par###Crnoxenue cuj, HampaBl€HHBIX IO OJHOMU
npsiMoil. PaBHoaeCTByOIas CUil

[TpakTrdeckue pabOThI:

OnpeneneHue CKOPOCTH PAaBHOMEPHOIO  JIBHJKEHUS



3.11

3.12

(wrapuka B JKUAKOCTH, MOJENTH  BIIEKTPUUYECKOIrO
aBToMoOWIIT W Tak panee). OmpeneneHue cpeaHei
CKOpOCTH CKOJBXEHHUs Opycka WIM IIapuka [0
HAKJIOHHON miockocTd. OmnpeneneHue  IUIOTHOCTU
TBEPIOTO Tena. OnbITHI, JI€MOHCTPHUPYIOILHE
3aBUCHUMOCTb pacTsDKEHUs (AedopMaiuu) Npy>KUHbBI OT
OpUIOKEHHOW  cuiibl.  OMBITBI, JAEMOHCTPUPYIOLIHUE
3aBHCUMOCTh CHJIBI TPEHUS CKOJBKEHHs OT Beca Tella U
XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN
Ousnveckue SIBICHUS B TPUPOJIC: MPUMEPHI IBIKCHUS C
Pa3IMYHBIMU CKOPOCTSIMH B KMBOW U HEXXUBOW MPHPOJIE,
JICWCTBHE CHITBI TPEHUS B IPUPOJIC U TEXHHUKE

TexHudeckue yCTporuCcTBa: JUHAMOMETD, MOAUIUITHUKH

JIABJIEHUE TBEPJIBIX TEJI, )KUIKOCTE 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

HaBnenune TBEpAoro Tena. CrocoObl yMEHBINIEHUS U
YBEJTUYCHUS TABICHUS

JlaBieHue rasza. 3aBHCUMOCTD JaBJCHUS ra3a OT 00bEMa,
TEMIEPATyPbI

[Tepenava maBneHus: TBEPABIMH TEIAMH, KUIKOCTSIMH U
razamu. 3akoH [lackans. [ITneBMaTHyeckue MamuHbI
3aBUCHMOCTh  JABJICHUS IKUAKOCTH OT TJIyOHHBI
IM'uapocraTudeckuii mapagoxc. CooOIIAOIIHECS COCYIbI.
['unpaBnuyecKkue MEXaHU3Mbl

Atmocdepa 3emau u atmochepHoe aaBieHue. [Ipuannb
CYIIECTBOBaHMS BO3AYyIIHONW 00004y 3emiu. OmbIT
Toppuyennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUS OT
BBICOTBHI HaJ[ YPOBHEM MOPsI

N3mepenue armocdepnoro npapneHus. [lpubopsl mms
U3MepeHHs aTMOC(HEPHOro AaBIICHUS

JlelicTBUE KUIAKOCTH W Ta3a Ha NOTPYXKEHHOE B HUX
Teno. BelTankuBaromas (apxuMmenoBa) cuia. 3aKoH
Apxumena

[InaBanme ten. BozayxomnaBanue

[IpakTryeckue paboOTHI:

HccnenoBaHne 3aBUCHMOCTH Beca Tela B BOJE OT

o0béMa mMOrpyXKEHHOM B JKUAKOCTb YacTH Tela.



4.10

4.11

Ornpenenenne BbITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha
TENOo, MNOorpyx€HHoe B  JKuUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKHUBAIOUIEH CHJIBI, JEUCTBYIOLIECH
Ha TeJIO B JKUJIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOLIME  3aBUCUMOCTh  BBITAJKHUBAIOLIEH
CWJIBI, JIEHCTBYIOIIEH Ha TEJIO B JKUAKOCTHU, OT 00BEMA
NOTPY>KEHHOW B KUIKOCTh YAaCTU TeJlda U OT IUIOTHOCTH
xuakoctu.  KoHcTpywpoBaHue — apeomeTrpa  WIH
KOHCTPYMpPOBAaHHE  JIOAKM W  ompeneieHue  eé
Ipy30N0ABbEMHOCTH

®usnyeckue  ABIEHUSA B IPUPOAE:  BIUSHUE
aTMoc(epHOrO0  JaBJIEHHWST HAa JKUBOM  OpraHU3M,
TUIaBaHUE PHIO

TexHUYecKHue YCTPOHCTBA: COOOLIAIOMIMECS COCYIBI,
YCTPOMCTBO BOJOMPOBOJAA, THUIAPABIMYECKUN TIpecc,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1
52

53

54

5.5

5.6
5.7

5.8

59

Mexanunueckasi pabota

Mexanndeckass MOITHOCTh

[IpocThie MeXaHU3MBI: pblYar, OJOK, HaKJIOHHAs
m1ockocThb. [IpaBuito paBHOBECHUS pblyara

[TpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onmoroe  mpaBwio»  MexaHuku.  Kosddumument
MOJIE3HOTO NENCTBUA MEXaHU3MOB. [Ipoctbie
MEXaHU3MBI B OBITY U TEXHHUKE

[ToTennmanpHas SHEPTUH TeJa, MOIHATOTO HaJ 3eMIIEH
Kunernueckas sHeprus

[lonHasgs mexaHudeckass SHEprusi. 3aKOH M3MEHEHUS U
COXpaHEHUsI MEXaHUYECKON IHEPTUU

[IpakTuueckue pabOTHI:

#HHHPar###Onpenenenue pabOTHl CWIBI TPEHUS IIPH
PaBHOMEpPHOM [IBDKEHMM Te€Ja 10 TOPU30HTAIBHOU
MOBEpXHOCTU. MccmenoBaHue  yCIIOBUM  paBHOBECHS
pbruara. Msmepenue KIIJI HakI0OHHON TMIJIOCKOCTH.

N3ydeHne 3akoHa COXpaHEHUS MEXaHUYECKON SHEPTUU



dusznyeckue SIBICHUS B npupoac: pblHaru B TCJIC

5.10
YyeJioBeKa
TexHuueckue yYCTPOMCTBA: pblyar, IIOABMXKHBIA U
5.11 HETOJABMKHBIA OJOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
paszaen IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
JJ1eMeHTa
a
TEIIVIOBBIE ABJIEHUA
OCHOBHBIE  MOJIOKEHUSI  MOJICKYJISIPHO-KHHETUYECKOM
61 TEOpUM CTPOEHHUs BemlecTBa. Macca U pa3mepsl
‘ MosieKyd.  OmbITBI, NOATBEP)KAAIOIINE  OCHOBHBIE
MOJIOXKEHUS MOJIEKYJISIPHOKUHETUYECKOW TEOPUU
Mogaenu  TBEPHOTO, KHIKOTO M Ta3000pa3HOro
6.2 cocTosiHMi BemiecTBa. Kpucramnnmueckue u amopgHbIe
Tena
OOBsicHEeHHE CBOWCTB ra3oB, XKHJIKOCTEH U TBEPHABIX Tel
6.3 Ha OCHOBE TIOJIOKEHUH MOJEKYJIIPHOKMHETUYECKOMN
TEOpHUH
6 6.4 CMauuBaHUE U KalWUISIPHBIE SBJICHUS
6.5 TeruoBoe paciIMpeHue U cxxaTue
66 Temneparypa. CBs3b TemmepaTtypbl CO CKOPOCTBIO
. TEIUIOBOTO ABMKEHMS YaCTHUI]
67 Baytpennss sneprusi. CriocoObl ©13MEHEHUS BHYTPSHHEH
. SHEpIuu: Terjonepeaaya U CoBeplieHue padoThbl
68 Bunel teronepenayn: TEIIONPOBOAHOCTh, KOHBEKIIHS,
. U3Iy4deHue
KonnuectBo  TemnoTsl.  YaenpHas — TEIUIOEMKOCTh
6.9
BEIIIECTBA
6.10 TemsooOMeH u© TemaoBoe paBHOBECHE. YpaBHEHHE

TEIUI0BOr0 Oananca



6.11

6.12

6.13
6.14

6.15

6.16

6.17

[InaBneHue U OTBEpAEBaHUE KPUCTAINIMYECKHUX BEILIECTB.
VY nenbHas TEIIOTa IUIaBICHUS

[TapooOpazoBanne u  KoHAeHcanus.  Vcmapenwue.
Kunenue. VYpaenbHas TemnoTa  mapooOpa3oBaHUS.
3aBUCUMOCTH TEMIIEpaTypbl KUTIEHUS OT aTMoc(epHOro
JaBJICHUS

BnaxnocTs BO31yxa

DHeprus TOIINBA. Y AebHasl TEII0Ta CTOPaHus
[Mpunmuner  pabotbl  TermoBbiX  nBurarenei  KIIJ]
TEIJIOBOTO ABUraTess. TemioBble ABUTraTeNM M 3aniuTa
OKpY’KaloIlen cpebl

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUH B TEIUIOBBIX
npoiieccax

[IpakTuueckue padbOTHI:

HHHPar###ONBITEI IO OOHAPYKEHUIO JCHCTBUS CHII
MOJIEKYJISIPHOTO MTPUTSKEHUSI.

HH#H#Parf##0ONBITBl 110 BBIPAIMBAHUIO  KPUCTAJJIOB
ITIOBAPEHHOM COJIM WIH caxapa.

#HHPar###OnbpITE o HaOJIFOJEHUTO TEIJIOBOTO
pacuIMpeHusi ra30B, )KUJIKOCTEN U TBEPABIX TEll.
#HH#HPar###Onpenenenue AaBIeHUs Bo3lyXa B OaioHe
HITTpHILA.

HHHPar##H#ONbBITE, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTD
JaBJICHHUS BO3[yXa OT €ro o0bEéMa W HarpeBaHHs WU
OXJIXKICHHUSI.

###Par### [poBepka TUMoOTE3bl JIUHEWHONW 3aBHCHMOCTH
JUIMHBI  CTOJIOMKA JKUIKOCTH B TEPMOMETPHUYECKOMN
TpyOKe OT TeMIepaTyphl.

#H#HPar###Habmonenue WU3MEHEHUs BHYTpPEHHEN
SHEPIUU Tella B pe3yJIbTaTe TEeIuIoNepeaadn U padoThI
BHEIIIHUX CHII.

#i#HPartHt#l ccnenoBanue sBIEHUS TeIUiooOMeHa MpHU
CMEIIMBAHUH XOJIOJIHOW U TOPSYEN BOJBI.

###Par###Onpenenenue KOJIMYECTBA TETJIOTHI,



6.18

6.19

MOJTyYeHHOTO BOJOW TpPH TEIUNIOOOMEHE C HarpeThiM
METAJLUTUICCKUM ITUITUHAPOM.

##HPar###Onpeneneaiue  yIeapHOM — TETUIOEMKOCTH
BEIIECTBA.

###Par###ccnenoBanue npolecca UCTIApEHUs.
#H#HHPar###Onpenenene  OTHOCUTEIBHOM  BIAXHOCTH
BO3/yXa.

###Par###Onpenenenne yaeabHON TEIJIOTHI IJIABJICHUS
JBJA.

@dusuyeckue SBICHUS B MPHUPOJE: MOBEPXHOCTHOE
HaTSOKEHME M KalWULSIpHBIE SIBJICHUST B TPUPO/IE,
KpUCTAIIBI B Tipupojie, uanyuenue ConHia, 3aMep3aHue
BOJI0EMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,
UHesl, CHera.

TexHuueckue  yCTpOMCTBA:  KallWUIAPBI, I[PUMEPHI
UCIOJIb30BaHUsl KPUCTAJUIOB, >KUJIKOCTHBIH TEPMOMETP,
JaT4YUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIJICHHS
JIOMOB, TUTPOMETpBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPECHHCTO CI'OPAHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1

7.2

7.3

7.4

7.5

7.6

7.7

OnexTpusanus Tei. /[Ba poga 3JeKTpUUECKUX 3apsIOB
B3aumoneiictBue 3apspkeHHbIX Tel. 3akoH  Kyiona
(3aBHCHMOCTB CHJIbI B3aUMOAEHUCTBHS 3apsSKEHHBIX TENl OT
BEJIMYMHBI 3aps/I0B U PACCTOSTHUS MEXTy TEJIaMU)
Onexrpuueckoe nojue. HanpsaxEHHOCTD JIEKTPUUYECKOTO
nosist. [IpuHIMN Ccyneprno3unuy dJIEKTPUYECKHUX IOJIEH
(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »snexkTpuyeckux 3apsaoB. JIEMEHTapHBII
anekTpudeckuid 3apsa. Ctpoenue atoma. [IpoBoaHukH u
TUBJIEKTPUKU

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
ONeKTpUYecKuid  TOK.  YCIOBUS  CYLIECTBOBAHHUSA
JIEKTPUYECKOT0 TOKA. ICTOUHHUKHN IOCTOSSHHOIO TOKA

HeﬁCTBHH QJICKTPHUICCKOI'O TOKa (TeHJ’IOBOC,



7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KUIKOCTSAX U razax

Onektpuyeckas 1enb. Cuia Toka. OJIEKTPUYECKOE
HaIpsKeHue

ConpotuBieHue MPOBOJIHUKA. VYneapHOE
CONPOTHUBJICHUE BEILIECTBA

3akon Oma Jy1sl y4acTKa 1enu

[locnenoBarenbHOE ¥ MapajuielibHOE  COEIUHEHHE
MIPOBOTHUKOB

PaGora W MOIIHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH
Jxoyis — Jlenna

DneKTpuYecKue Ienu W TOTPeOUTENH BIEKTPUUECKOU
sHepruu B ObiTy. KopoTkoe 3amblkaHue

[TocTostHHBIE MarHuThHl. B3ammopeicTBUE MOCTOSHHBIX
MarHuToB

MarnutHoe mosie. MarHuTHOoe mojie 3eMJu U €ro
3HAYEHHE JIJIS )KU3HU Ha 3emiie

OnbIT Dpcrena. MarHuTHOE TOJIE AIEKTPUUECKOTO TOKA.
[IpuMeHeHne >EeKTPOMarHiTOB B TEXHUKE

JlelicTB€ MarHUTHOIO MOJS Ha NPOBOAHUK C TOKOM.
DNeKTpoABUTaTellb MOCTOSTHHOTO ToKa. Mcnonb3oBaHue
JJIEKTPOJBUraTeIe B TEXHUYECKHUX YCTPOMCTBaX U Ha
TpaHCIopTe

Oneitel  @apages.  SIBneHue  AIEKTPOMAarHUTHOU
nHaykuuu. [Ipasuno Jlenna

DNeKTporeHeparop. Cnioco0sl MOJTyYEHUs
ANEKTPUYECKON  SHEPIHH. DNEeKTpOCTaHIIUM  Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU

[TpakTuyeckue pabOTHI:

OnbITH 10 HAOTIONCHUIO JICKTPU3AIUN TEJI UHIYKIIUEH
Y IIPU CONIPUKOCHOBEHHH.

UccnenoBanue JelCTBUA SJIEKTPUUECKOTO TIONS  HaA
MIPOBOJIHUKY U TUDJIEKTPUKH.

COopka u mpoBepka pabOThl 3JIEKTPUUECKON Iemu



7.21

IOCTOSTHHOTO TOKA.
N3mepeHne u peryampoBaHUe CUIIbI TOKA.

N3MepeHne u peryampoBaHUe HAPSIAKEHUS.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPe3
pPE3UCTOpP, OT COMPOTHUBIICHUS PE3UCTOPA U HAIPSIKEHUS
Ha PE3UCTOPE.

ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
AJIEKTPUYECKOIO COMPOTUBIICHUS TPOBOJAHUKA OT €ro
JUTUHBI, TUTOILAIA MOTEPEYHOr0 CEYeHUsI U MaTepuana.
[IpoBepka mpaBuia CJIOKEHUS HANPSHKEHUM  TpH
MOCJIEA0BATEIbBHOM COEAUHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Juisi CUJIbl TOKA MPH MApAJLIETbHOM
COeMMHEHUH  pe3uctopoB.  OmpeneneHue  pabOTHI
AJEKTPUYECKOTO TOKa, HIYIIEro 4Yepe3 Pe3UucTop.
OmpenenieHHe  MOIIHOCTH  JJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3nucTope. MccnenoBanre 3aBUCUMOCTH
CUJIbI TOKa, UIYLIET0 Yepe3 JAMIIOUYKY, OT HampsHKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. Mccnenoanue
MarHMTHOTO B3aMMOJEHCTBUS NOCTOSHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO MOJIsl MOCTOSTHHBIX MAarHUTOB MPH
UX Oo0bemMHEHMM W paszjaeneHun. VccnemoBanue
JNEUCTBHUS 3JIEKTPUUECKOTO0 TOKA HA MAarHUTHYIO CTPEJKY.
OnpITel, JEMOHCTPHUPYIOIIUE  3aBUCUMOCTH  CHJIBI
B3aMMOJICVCTBUS KATYIIKH C TOKOM U MAarHUTa OT CHUJIbI
TOKa M HampaBjleHUd TOKAa B KaTylike. M3yudeHue

JICUCTBUS MarHuTHOTO IIOJISI Ha IMPOBOAHUK C TOKOM.

Konctpyuposanue u A3y4YeHUe paboTHhI
BIIEKTPOABUTATEISA. Nsmepenne KII/
3JIEKTPOJBUTATEIIHLHOMN YCTaHOBKH. OnbIThI o

HCCICAOBAHUIO SABJICHUA 3HeKTpOMaFHHTHOﬁ WHAYKIUHA:
HUCCICI0OBAaHUC W3MEHECHHI 3HAUYCHHUS U HaIpaBJICHUA
HHAYKIUMOHHOI'O TOKA

duznyeckue SABICHUS B npuponae: SJIICKTPUUCCKHUC

ABIICHUS B  arMocdepe, IINEKTPHUUECTBO  KHUBBIX



OpPraHU3MOB, MarHUTHOE ToJie 3eMJId, Apeid Mmomocos,
POJIb MAarHUTHOTO TOJIS 7S )KU3HU Ha 3emiie, MOJISIPHOE
CUSIHHE

TexHu4yeckue ycTpoHCTBa: 3JIEKTPOCKOI, aMIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU DHEPIUH,

AJIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HArpeBaTENbHbBIE

722 JIEKTPOIPUOOPHI (mpumepsl), JIIEKTPUUYECKHE
NPEJOXPAHUTEIH, HIIEKTPOMArHUT, 3JIEKTPOJBUIaTeNlb
IIOCTOSIHHOT'O TOKA, TEHEPATOP ITOCTOSHHOTO TOKa
9 KIIACC
Kon
paszen Kon anementa [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
a
MEXAHUWYECKMUE ABJIEHUA
Mexannueckoe JABWXKEHHME. MarepuaibHas TOYKA.
51 Cucrema otcuéra
8.2 OTHOCHUTENBHOCTD MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHHUE
#HiHParf##HepaBHOMEpHOE NPSIMOJIMHENHOE IBUKEHUE.
8.4 CpenHsiss W MTHOBEHHass CKOpPOCTh Tela IIpH
HEpaBHOMEPHOM JIBUKEHUHU
Yckopenue. PaBHOyCKOpeHHOE MPSMOJIMHEMHOE
83 JIBUKEHHE
8 8.6 #A##Par###(CBoOoguoe manenne. OneITe! [ anmies
#HiHPar###PaBHOMEpPHOE JBUKEHHE IO OKPY>KHOCTH.
8.7 [Tepuon m yactora obparmieHus. JluneliHas u yrioBas
ckopocTH. LleHTpocTpeMHUTENBHOE YyCKOPEHUE
8.8 ITepssiii 3akoH HproToHa
8.9 Bropoii 3akoH HeroToHa
8.10 Tpetwnii 3akoH HeroToHa
8.11 H#HPar##H#1 [puHuMI Cynepno3uIuu CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 #H#Par##H#Cuna TpeHMs: cwia TPEHUSI CKOJIbKCHUS,



8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

CUJIa TPEHHUS MIOKOs, IPYTUE BUJIbI TPEHUS
#HH#Par##H#Cuna TSHKECTH W 3aKOH  BCEMHUPHOIO
TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MMaICHUS
JBuxenne  miuaHer  Bokpyr  Cosmuua.  IlepBas
KOCMHUECKasi CKOpocTb. HeBecoMOCTh 1 meperpy3ku
PaBHOBecue MaTepuanbHON TOYKH. AOCOIOTHO TBEPIOE
TEJ0

#i#HPar###PaBHoBecue TBEPAOIO Teja C 3aKpeIrIEHHOU
OCBbI0 BpameHuss. MomeHT cwibl. LIeHTp Tsxectn
Nmnynsce Tena. M3menenne nmmnynbca. IMImynbe Critbl
3aKOH COXpaHEHMsI UMITyJIbCa

HiHPar#H##PeakTUBHOE ABU)KEHUE

Mexanunueckas paboTa U MOIIIHOCTb

PaGota cun TspKkecTH, ynpyroctd, TpeHus. CBs3b
SHEPruM U paboTh

[loreHunanbHast dSHeprus Tejla, MOAHATOrO  Haj
MIOBEPXHOCTBIO 3eMJIN

[ToTeHumanbHas YHEPrUs CKATOU NPy KUHBI
#H#Par##H#Kunernueckas  sHeprusa.  Teopema o
KMHETUYECKOU DHEPIUu

HHHParf##3aKoH COXpaHEHHS] MEXaHUYECKON YHEPTUU
[TpakTuyeckue pabOTHI:

OrmpezenieHre CpeaHEe CKOPOCTH CKOJBXKEHUs Opycka
WIM JABWKEHUS IIApUKa [0 HAKIOHHOM IUIOCKOCTH.
OmnpeneneHne yCKOpEHUsl Tena MpU PaBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTH OT BpPEMEHHM NpH
PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUIIOTE3Bl: €CIM NPU PABHOYCKOPEHHOM
JIBUKEHUH O€3 HAaYallbHOM CKOPOCTHU MYTH OTHOCSITCS
KaK psl HEYETHBIX YHUCET, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT CWJIBl HOPMaJIBHOTO JAaBieHusa. OmnpenencHue
KOd(pUIIMEHTa TpPEHUs CKOIbXeHus. OnpenencHue

KECTKOCTH TMpyxHHbL. OnpeneneHue padOThl CHUIIBI



8.28

8.29

TpeHHsI TpU PABHOMEPHOM JBIDKEHUU Tela 0
TOPU30HTAILHONW MOBepXHOCTH. OmpenencHne padoThI
CWJIBI  YOPYrocTH  MNpu  moabéMe  TIpy3a ¢
WCIIOJIb30BAHUEM  HETIOJBMXKHOTO M TOJBIXKHOTO
0JIOKOB

dusuueckue SBJICHUS B MPUPOJAE: NPUIUBBI U OTIUBBL,
JnBkeHue 1iaHeT COJHEYHOM CHUCTEMBbI, PEaKTHBHOE
JIBUKEHHE KUBBIX OPraHU3MOB

TexHuueckne  yCTpOWCTBA:  CHUIOMETp, JIATYUKHU

II0JIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PAKEThI

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

9.2

93

9.4

9.5
9.6

9.7

9.8

KonebartenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKH
KOoJIeOaHUI: IEPHO/I, YaCTOTa, aMIUIUTY/1a
Marematnueckuit U IIPYKUHHBIN MAasITHUKHU.
[IpeBpaieHe sHeprun Npu KoaedaTeIbHOM JABHKEHUN
3artyxatomue koyieOaHus. BwIHYyX)ICHHBIE KOJICOAHUS.
Pe3onanc

Mexanudeckue BOJIHbL. CBOMCTBA MEXaHUYECKUX BOJIH.
[IpononpHble M TONEpevHble BONHBI. JlJIMHA BOJHBI U
CKOpOCTh €€ pacrpocTpaHeHus. MexXxaHUYeCKUE BOJIHBI
B TBEPJIOM Telle, CECMUYECKUE BOJHBI

3Byk. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHUE 3ByKa
Wnu¢pa3Byk u yapTpa3Byk

[TpakTrueckue padbOTHI:

OnpeneneHre 4YacTOThl U Tepuojaa  KoJeOaHHi
MaTeMaTHU4eCKOro MasiTHUKA.

OnpeneneHnre 4YacTOThl U Tepuojaa  KoJeOaHHi
MPY>KUHHOTO MasITHUKA

HccnenoBanne 3aBUCHUMOCTH IEpUOJa  KOJeOaHMIA
MOABEIICHHOTO K HUTA Tpy3a OT [JIMHBI HHTH.
HccnenoBanne 3aBUCHUMOCTH TEpUOJa  KOJEOaHMIA
MPY>KUHHOTO MAasTHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBHCUMOCTH nepuozaa KoseOaHui rpy3a,
MOJABEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyxuHbl. M3Mepenne yckopeHusi CBOOOIHOTO Ma/IeHus

dusuueckue SBICHUS B MPUPOJE: BOCHPUATHE 3BYKOB
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11

9.9

JKUBOTHBIMH, 3EMJICTPSCEHUE, CEHCMMUYECKHE BOJIHBI,
IlyHaMH, 3XO0
TexHudeckue YCTPOMCTBA: IXOJIOT, HCIOIb30BAaHUE

yJIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DJIEKTPOMAarHUTHOE MOJIe. DJIEKTPOMATHUTHBIE BOJIHBI.
' CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH
10.2 [IIxana 31eKTpOMarHUTHBIX BOJIH
103 DnekTpomMarHuTHas npupoja cera. CKOpOCTb CBeTa.
' BonHoBEBIE CBOMICTBA CBETa
[TpakTuyeckue paboOTHI:
10.4 N3ydyeHue CBOWMCTB  3JIEKTPOMArHUTHBIX BOJH C
MOMOIIIBI0 MOOMIIBHOTO Tesie(hoHa
@dusnueckue SBIEHUS B TNPUPOJAE: OHOIOTHYECKOE
10.5 JICCTBUE BUIMOTO, yIbTPaHOIETOBOTO u
PEHTI€HOBCKOT'O U3JIy4CHUI
10.6 TexHnueckue YCTpPOMCTBA: HCTIOJIb30BaHUE
' ANIEKTPOMATrHUTHBIX BOJIH JJI1 COTOBOM CBSI3H
CBETOBBIE SABJIEHUA
11.1 JlyueBast moznensb cBera. ICTOUHMKH cBETa
11.2 [IpamonnHENHOE PacIPOCTPAHEHNE CBETA
113 Otpaxkenue ceta. [lmockoe 3epkasio. 3aKOH OTPaKEHUS
' CBETa
114 [Ipenomnenue cBeta. 3aKOH NPEIOMIICHUS CBETA.
' ITosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop nyyeit B 11H3€
116 OnTuueckas cuctema ¢oroanmnapara, MUKpPOCKONA H
' TeJecKona
117 I'ma3 xak onTudeckas cuctema. bam3opykocTs
' JaJTbHO30PKOCTh
118 Paznoxenue 6emoro ceera B ciekTp. OnbiTel HeroTOHA.
' CrnoeHue crieKTpajibHbIX LIBETOB. J(ucnepcus cBeTta
[TpakTuyeckue paboOTHI:
119 #H#HPar###ccnenoBanue 3aBUCUMOCTH yria

OTpPAXKCHUSA CBCTOBOI'O Jiyda OT yTIJia MaaACHUA.

##Par###lI3yueHne  XapaKTEpPUCTHK  M300paKeHUS
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npeaMeTa B INIOCKOM 3epKaje.
#HiHPart##lccnenoBanue 3aBUCHUMOCTH yria
NPEJIOMIIEHUSI CBETOBOIO Jy4a OT yrIjla MaJeHus Ha
IpaHULE «BO3JIyX — CTEKIION.

#iHPart##lonydeHne W300paKeHU C  MOMOIIBIO
coOuparomIe JTHH3HI.

##HPar#Ht#Onpenenene (QOKYCHOTO pacCTOSIHUS U
ONTUYECKOM CHIIBI COOMpArOILEH TUH3BI.
HH#Par##H#ONBITEI 110 pa3loKeHUI0 Oeoro ceera B
CHEKTD.

HHH#Par##H#ONBITEL IO BOCHPHUATHIO 1LIBETA MPEAMETOB
npy UX HaOJIIOIEHUH Yepe3 IIBETOBbIC (DMIIbTPHI

dusnueckue sABIEHUS B npupoje: 3atMeHus CosHLa u

11.10 JlyHbl, 11BE€TA TEJN, ONTHYECKUE SIBICHUS B atMmocdepe
(uBet HeOa, pedpakuus, paayra, MUPax)

1111 Texnuueckue YCTPOWCTBA: OUKHU, [IEPUCKOII,

' ¢doroanmapar, ONTUYECKHE CBETOBObI
KBAHTOBBIE ABJIEHUA

11 OmnbiTel Pezepdopna m 1utaHeTapHas MOJETb aTOMA.
’ Mogens aroma bopa

122 Hcnyckanue W NOTJIOLICHME CBeTa aTOMOM. KBaHTBHI
. JInnenyaTeie CIIEKTPBI

12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3ITydYeHHs

124 Crpoenune aromHoro sapa. HykinoHHas Mozenb
’ aToOMHOTO siapa. M30Tomnbl

15 PannoaktuBHble npeBpamieHus. Ilepuon mnomypacnaga
' aTOMHBIX S7EP

126 SnepHble peakuyy. 3aKOHBI COXPAHEHHUs 3apsiioBOTO U
' MacCOBOTO YHUCEI

12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

178 Peaxnuu cunresa u neneHus saep. MIcTouHuKY sHEpPrun
’ CouHiia 1 3831

129 SAnepnas osHepretuka. JlelicTBUE  paAMOAKTHBHBIX
' M3JTyYEHUH Ha )KUBbIE OPraHU3MbI

[TpakTyeckue paboTHI:
12.10

HaOnroneHne CIUIOIIHBIX W JMHEWYATBIX CIEKTPOB



12.11

12.12

U3ITy4YEHUS.
HccenenoBanue TPEKOB: MU3MEPEHUE JHEPIMM YaCTUILIbI
10 TOPMO3HOMY Ty TH (TI0 (hoTOrpadusim).

N3mepenue paaroakTUBHOTO (oHA

@usnueckue ABJICHHWS B IIPUPOJE: ECTECTBEHHBIN
pagvoOaKTUBHBIN ¢oH, KOCMUYECKUE oy4H,
paZMOaKTUBHOE W3JIy4eHHE MPHUPOAHBIX MHHEPAJIOB,
JIEUCTBUE PAAUMOAKTUBHBIX HW3JIYYEHHH Ha OpraHu3M
4eJI0oBEKa

Texnuueckue YCTpOWCTBA: CIIEKTPOCKOII,

WHJIUBUIYaTbHBIN JO3UMETp, KaMepa Buibcona



ITPOBEPAEMBIE HA OI'D 10 PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHHS OCHOBHOI OBPA30OBATEJIBHON
ITPOT'PAMMBbI OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

Kon
npoBepseMor
0 TpeOOBaHUA

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJibTaTaM

0a30BOTr0 YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM

NPOrpaMMbl OCHOBHOI'0 0011ero odpasopanust Ha ocHoBe ®T'OC
[lonumanue ponu  (QU3MKK B  HAYYHOM  KapTHHE  MHPa;

c(OpMHPOBAHHOCTh 0A30BBIX MPEACTABICHUNA O 3aKOHOMEPHOU CBS3U
U TI03HABa€MOCTH SBJICHUH TPUPOABI, O POJU HKCHEPUMEHTa B
¢uzuke, o cuctemMooOpasyromeid poau (GU3MKA B Pa3BUTHHU
€CTeCTBEHHbIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 53BOIIONUU
(GUBUYECKUX 3HAHWK M WX POJM B IEIOCTHOM €CTECTBEHHOHAYYHOM
KapTHUHE MHpa, O BKJIQJ€ POCCHMCKHX M 3apyOeXHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO
MUpA, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHus O BUJAX MaTepuu (BEIIECTBO M TOJ€), O ABMKEHUHM Kak
crocobe cyI1ecTBOBaHUsI MaTepUU, 00 AaTOMHO-MOJIEKYJIIPHON Teopun
CTPOEHHUS BEIIECTBA, O (PU3MUECKOW CYIIHOCTH SIBJICHUN HPUPOJBI
(MEXaHMYECKHX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHHUE pa3inyaTh SBJICHUS MO ONUCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PHU3HUECKOE
SBJICHHE; YMEHHE PacllO3HaBaTh MPOSBICHUE U3YYEHHBIX (U3NYECKUX
SIBIIGHUN B OKPY’KaIOILEM MUPE, BbIIEISASA UX CYLIECTBEHHbIE CBOMCTBA
(mpu3HaKH)

Bnanenne ocHoBamMHM MNOHATUIHOIO ammapara U CHUMBOJIMYECKOTO
s3blKa (PU3UKU U UCHOJB30BAaHUE UX JUISl pellIeHHs y4eOHBIX 3ajady;
YMEHHUE XapaKTepu30BaTh CBOMCTBAa TeJ, (U3UYECKUE SIBICHUA H
IIPOLIECCHI, UCTIOB3YS PyHIaMEHTAIbHbIE U AMIUPUYECKUE 3aKOHBI
YMeHHe OIUCHIBaTh M3YYCHHBIE CBOWCTBA Tel M (hU3HYECKHE
SBJICHUSI, UCTIOJIb3Ysl (PU3NUECKUE BETNYHUHBI

Bnanenne ocHOBaMM METOJOB HAydyHOrO IIO3HAHUS C Y4ETOM
coOuroieHns TpaBuil OE30MacCHOTO TpyZda: HabmrogeHue (pusnyeckux
SIBIICHHI:

YMEHHE CaMOCTOSITEIbHO COOMPATh 3KCIEPHUMEHTAIBHYIO YCTaHOBKY

U3 JaHHOTO Habopa 00OpyIOBaHMs MO MHCTPYKILHUHU, OMHCHIBATH XOJI
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OTIBITA M 3alUCBIBAThH €0 PE3YJIbTaThl, (POPMYIUPOBATH BBIBOADI;
MIPOBE/ICHUE TPSMBIX M KOCBEHHBIX H3MEPEHHUN (DU3UUECKIX BEITUYHH:
YMEHUE [JIaHUPOBaTh M3MEPEHMs, CAMOCTOSTEIbHO COOHMpaTh
SKCIEPUMEHTAJIbHYI0 YCTAHOBKY 110 HMHCTPYKIUH, BBIYUCIATH
3HAYEHUE BEJIMYMHBl U AHAIM3UPOBATh IOJYUYEHHBIE PE3YJIBTAThl C
Y4ETOM 3aJaHHOU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEJICHUE  HECJOXKHBIX  JKCIIEPUMEHTAIBHBIX  MCCIEAOBAaHUN;
CaMOCTOSITENIFHO ~ COOMpaTh SKCIEPHUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE IO  MHCTPYKLHUHM,  IPEACTABIATH
MOJTyYCHHbIE 3aBUCHMOCTH (PM3MUECKUX BEIUYMH B BHJE TaOIHIl H
rpaduKoB, YUYUTHIBaThb IOIPELIHOCTH, JIeNaTh  BBIBOJBI IO
pe3ysbTaTaM UCCIEI0BaHUS

[loHnmaHue  XapakTepHBIX  CBOMCTB  (M3MYECKHX  MOAEJeH
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPAOE TEJIO0, MOAEIH CTPOECHHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJEIb aTOMa,
HYKJIOHHasi MOJI€JIb aTOMHOIO s/ipa) U YMEHHE NPUMEHATb UX Ui
00BsICHEHUS (PU3HUECKUX TPOIIECCOB

YMmeHnue oOBSCHATH (pU3MUECKHE MPOLECCHl U CBOMCTBA TEN, B TOM
4Yucllie M B KOHTEKCTE CHUTyallUd IPaKTUKO-OPUECHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJIATH IPUYMHHO-CIICCTBEHHBIE CBSI3U U
CTPOUTH OOBSCHEHHE C OTOPOIl HA M3YYCHHBIE CBOWCTBA (DU3MUYECKUX
SBJICHUH, (PU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIH

YMmeHnue pemath pacuéTHble 3afaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTIONB3YsSd 3aKOHBI W (OPMYJBI, CBS3bIBAIOIIME (HU3HIECKHE
BEJIMYMHBI, B YaCTHOCTH, 3allChIBaThb KPAaTKOE YCJIOBUE 3aJauH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUPATh 3aKOHBI U (QOPMYJIBL,
HE0O0XOUMBIE ISl €€ pelIeHus], UCII0Ib30BaTh CIIPABOYHbIE JTaHHbIE,
MPOBOANTH pPAcU€Thl U OLEHUBATh PEATUCTUYHOCTh MOJIYUYEHHOIO
3Ha4YeHUsl (PU3NYECKON BEIMYHMHBI; YMEHHE ONpEeAesTh pa3MEpPHOCTh
(bu3n4eCcKoil BETMUNHBI, IOy9€HHON MPU PEIICHUH 3a1a4n

YMeHue xapakTepu3oBaThb INPUHIMIBI  JEHCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM 4YHCJE OBITOBBIX MPUOOPOB, U MPOMBILIUIEHHBIX
TEXHOJOTMYECKUX IPOLECCOB 10 UX ONHUCAHUIO, UCIIOJIb3YS 3HAHUS O
CBOMCTBax (UBMYECKUX SIBICHUN M HEOOXOIuMble (U3HMYECKUE
3aKOHOMEPHOCTH

VYMeHHe WCIIONb30BaTh 3HAHHA O (I)I/ISI/I‘ICCKI/IX SBJICHUAX B
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MOBCEHEBHON KM3HM s oOecrieueHuss 0€30MacHOCTH — TMpHU
oOpameHud ¢ OBITOBBIMH  TpUOOpaMHU H  TEXHUYECKUMU
yCTPOMCTBAMH, COXPAaHEHHUs 370pPOBbS U COONIOACHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHUS B OKpYXKaloleh cpene; MOHUMaHUE
HEOOXOUMOCTH TPUMEHEHUS MOCTKEHUH (U3UKU U TEXHOJIOTUH
JUI paliMOHAIbHOTIO IPUPOIOTIOIb30BAHUS

OneiT mouWCcKa, TpeoOpa3oBaHUsT W TMPEICTaBICHHS WH(OpMALUN
(UBUYECKOTO COACP)KAHUS C UCIOJIb30BaHWEM HWH(GOPMAIIMOHHO-
KOMMYHHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATH JOCTOBEPHOCTH
MOJIy4eHHOW WH(OpPMAIMM Ha OCHOBE WMCIONIUXCS 3HAHWK U
JOTIOTHUTENBHBIX ~ HMCTOYHHKOB;  YMEHHE  HCIONb30BaTh  IpHU
BBITIOJTHEHUH YYEOHBIX 33JaHUN HAay4HO-TIOMYJIAPHYIO JIUTEPATypy
(U3MYECKOTO CONEpIKaHUS, CIIPABOYHBIE MaTepUANBI, PECYPCHl CETH
Wntepner; BnageHue 0a30BbIMH  HaBbIKAMU  IIPe0OpazOBaHUs
uH(pOpMAllMM U3 OJHON 3HAKOBOW CHCTEMBI B JPYTyHO; YMEHUE
co3/1aBaTb COOCTBEHHbIE NHCHbMEHHbIE U YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(i)OpMaI_[I/II/I U3 HECKOJBKHUX UCTOYHHUKOB



HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA OI'D
1O ®U3UKE

Kon

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii JJIEMEHT COEPKAHUSA
MEXAHUWYECKUE SABJIEHUA

Mexanuueckoe JBWkeHHe. MatepuanbHas Touka. Cucrema  OTCuérta.
OTHOCHUTENBHOCTD JBUKEHUS
PaBHOMepHOE u HepaBHOMEpHOE aBHKeHUE. Cpenusas ckopocTb. Dopmyna s

BBIUUCIICHUS CpesiHell ckopocTu: v = S/t

PaBHOMepHOG HpSIMOJ'IHHCfIHOC JBHKXCHUC. 3aBUCHMOCTD KOOpAWHAThI TCJIa OT

BPEMCHH B CJIy4a€ paBHOMCPHOTO HpHMOHHHeﬁHOFO JBMOKCHUA:

x(f)=x,+vt

I'paduku 3aBUCUMOCTH OT BPEMEHH ISl MPOCKIUH CKOPOCTH, TPOEKLUU
MepeMeNIeHUs, IyTH, KOOPAMHATHI TMPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUU

3aBUCUMOCTD KOOpAWHATBI TEJIa OT BPEMCHU B CJIyda€ PABHOYCKOPCHHOI'O

pr[MOJ'IHHGfIHOFO JABUXXCHUA:

-

El...
Sy(f) =V, *I+a* =

F

@opMysbl UIsI MPOEKIUN TEPEMEIICHUs, MPOEKIMH CKOPOCTH U MPOEKLUHU

YCKOPEHHUS [IPU PABHOYCKOPEHHOM IIPSMOJIMHEWUHOM JIBUKECHHU:

-

"
Sy (i‘) =Up,t+a,- ? »

U.T('f) =gy T, 1,

a (1) =canst,

q a3

vy, — Uy, =2a,s,

I'padbvkn 3aBUCHUMOCTH OT BPEMEHH IJsi TMPOCKIMH YCKOPEHUS, MPOSKIIUU
CKOPOCTH, TPOEKIUH MEepeMEelIeHsl, KOOPAMHATHI TpPHU PaBHOYCKOPEHHOM
MPSIMOJTUHEHHOM JABMKCHUU

CBobOogHoe maneHue. GopMyIibl, OMKUCHIBAIONINE CBOOOJHOE MaJleHUE Tela TI0
BEPTUKANIMU (JIBW)KEHUE Teja BHU3 WM BBEPX OTHOCUTENIBHO IOBEPXHOCTH
3emnn). I'paduku 3aBUCHMOCTH OT BpEMEHU HJsi TPOCKIUU YCKOPECHUS,

MPOCKIIMA CKOPOCTH M KOOPJIWHATHI TIPH CBOOOJHOM TAJCHUU Teja IO



1.6

1.7

1.8
1.9

1.1

1.1

1.1

BEPTHUKAIH
CkopocTh paBHOMEPHOTO [IBIKEHHUS Teja IO OKpyxHocTu. Hampasnenue
CKOpPOCTH.

@dopmyna A BBHIYHUCICHHUS CKOPOCTH Y€pe3 PaanyC OKPYKHOCTH W TEpUOJl

oOpareHus:
2R
L=
T

LlenTpocTpeMurenbHoe yckopeHue. HampaBneHue LIEHTPOCTPEMHUTEIHLHOTO

yckopeHus. Dopmyia JUisl BBIYMCIIEHUS YCKOPEHMSL:

Macca. IInoTHOCTB BeliecTBa. <DopMyJ1a JJIA BBIYMCICHUSA IINIOTHOCTH

_m
V

Cuna — BekTopHas usnueckasi BenuurHa. CIoKeHue CHil
SBnenne unepuuu. [lepsroiit 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-a
CoHarpaBiIeHHOCTbh BEKTOpa YCKOPEHHUs TeJla M BEKTOpa CUJIbI, IEUCTBYIOIICH Ha

TCII0

B3aumopeiicteue ten. Tpernii 3akoH HeroToHa:

Fy y=-F_,

TpeHHe IMOKOs U TPCHUC CKOJILXKCHUS. dDOpMyna IJI1 BBIYUCIICHUA MOAYJISL CHIIBL

TPCHUS CKOJILXKCHUA:

szu-;"-f



1.1

1.1

1.1

1.1

1.1

1.1

Hedopmarnuss tena. Ympyrue u Heymnpyrue paedopmanuu. 3aKoH YNpyroi

nedopmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOC TATOTECHUE. 3aKOH BCCMUPHOTO TATOTCHUS:

my -m,
F=G —L1 _2
R
Cuna TsxecTu. Y CKOpeHHe CBOOOHOTO T ICHHUS.
dopmyia a7 BBIYUCICHUS CHITBI TSDKECTH BOJIM3H noBepxHOCTH 3emin: F = mg.
JBmxenue minanet Bokpyr Connna. [lepBas kocMudeckasi CKOPOCTb.
HesecomocTs u neperpysku

Nmmynbe Tena — BeKTopHas GU3NYecKasi BETMIHHA.
D=mi
Nmnynsc cucremsl Ten. U3MeHeHne umiyibca. MMiyasc cribl

3aKOH COXpaHEHUsl UMITYJIbCa AJI1 3aMKHYTON CUCTEMBI TEII:
D=1+, U, =const
PeakTuBHOE IBHKCHUE

Mexannueckast pabora. @opmyiia st BEBIYUCICHUS PAOOTHI CHITHL:

A=Fscosot

MexaHuueckasi MOIITHOCTb:

nN=24
r

Kunernueckas u NMOTCHLIMAJIbHAA SHCPIUs. d)opMyna JJIA BBIYHCIICHUA

KHUHETUYECKOM SHEPTrUu:

}JEJE
By

TeopeMa 0 KMHETUYECKOM OHEPIUH. cDOpMyJ'IEI JJIA BBIYHUCIICHUA HOTCHHH&HLHOﬁ

OHCPIUU TCJia, MIOAHATOIO

HaJ 3eMIén:



1.1

1.2

1.2

1.2

1.2

1.2

E,=mgh

MexaHudeckasi SHEPTHS:

E=E.+E,

3aKOH COXpaHEHMsI MEXaHUUeCKOoM 3Heprun. PopmyJia s 3aKOHA COXPaHEHUs

MEXaHWYECKOM IHEPruu B OTCYTCTBUE CUII TpeHUs: £ = const.
[IpeBparieHne MEXaHMYECKON SHEPTUU MPU HATTUIUHU CHIIBI TPCHHSI.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHHUKH.

Prraar. MomeHT cuibl: M - Fl.

VYcoBue paBHOBECHS pblyara:
M +M, +..=0
[MonBwxHbIM 1 HenoABMKHBIN 0510KU. KITJI MpocThIX MEXaHU3MOB,

n= Anonesman

AS&IIH‘I A

JlaBiieHue TBEPAOTO TEa.

@opMyia i1 BBIYMCIICHUSI 1aBJICHHs TBEPIOIO Tena:

_F
pP==-

JaBnenue raza. AtmocdepHoe aBlieHuUE.

I'mppocTaTdeckoe 1aBJIEHUE BHYTPH KUIKOCTH.

qDOpMyna JJIs1 BBIYUCIICHUA JAaBJICHUS BHYTPHU X XKUJAKOCTH!

p=pgh+p_,

3axoH [lackans. I'mapaBnudeckuil npecc

3akoH Apxumena. Popmyna i1 ONPEICIECHUS BbITAIKUBAIOLICH

JEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUIAKOCTh WIIH ra3:
F A = ng

VYcnosue nnaBanus Tena. IlnaBanue CYJOB U BO3AYXOIJIABAHUC

CHIIBI,

Mexanndeckue KojaeOaHus. AMIUIMTYyZa, TEPUOJ W YacToTa KoOJICOaHMIA.

®opmyia, CBSI3BIBAIONIAS YACTOTY M NEPUOJT KOJICOAHUH:



1.2

1.2

1.2

1.2

1.2

1.3

vl
T

MareMatuueckuii ¥ IpyKUHHBIA MasATHUKU. lIpeBpamienue sHepruu Inpu

KoJIeOaTeIbHOM JABMKXCHUUN
3aTyxa}0u11/Ie KoJIeOaHMUS. BBIHY)K,I[CHHBIG Konebanus. Pe3oHanc

Mexanuueckue BOJHBI. [IpomonbHbIe W MONEPEYHBbIE BOJHBI. J[IMHA BOJIHBI U

CKOpOCTB PacCIpOCTPAHEHUS BOJHBI:

A=v-T

3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpa)keHHWE 3BYKOBOW BOJIHBI Ha TPAHUIIE
nByX cpell. MHdpa3Byk U yIbTpa3ByK

IIpakmuyeckue pabomul

N3Mepenne cpenHeil IUIOTHOCTH BEIIECTBA; APXUMEIOBOM CHJIbI; JKECTKOCTH
NPY>XUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbXKEHUS; pabOThl CHIIbI TPEHMSI, CHJIbI
YOPYTOCTH; CpeIHEH CKOPOCTH IBMKEHHSI OpycKa MO0 HAKJIOHHOM IUIOCKOCTH;
YCKOpeHHs1 Opycka NpH JABWKEHMM [0 HAKJIOHHOM IIOCKOCTH; YacTOThl M
nepuoga KoieOaHUM MaTeMaTHYEeCKOro MasTHMKA; 4YacTOThl M Iepuoja
KoJIeOaHUH TPYKUHHOTO MasiTHUKA; MOMEHTA CHJIbI, IEHCTBYIOLIETO Ha pblyar;
paboOThl CHJIBI YIPYIOCTHM MpU MHOABEME Ipy3a C IMOMOIIBI0 HEMOJIBHUKHOTO
0110Ka; pabOThI CHIIBI YIPYTOCTU MPHU MOABEME Ipy3a C MOMOILBIO MOJBHKHOTO
O10Ka.

HccnenoBanne 3aBUCHMOCTH apXHMEIOBOW CHJIBI OT 00BEMa MOTPYKEHHOM
YacCTH TeJIa ¥ OT INIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHUJIBI
OT MaccChl TENA; CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIBHOTO AABJICHUS U OT
pOZa MOBEPXHOCTH; CWIBI YIPYIOCTH, BO3HMKAIOIIEH B NPYXKUHE, OT CTEICHH
negopMaluy Npy>KUHBI; YCKOPEHUsI Opycka OT yIJjla HakjOHa HamlpaBisIoILeH;
nepuoza (4acToTbl) KoJieOaHUI HUTSHOIO MasiTHUKAa OT JJMHBI HUTH; IEpUoja
KoJIeOaHUH MPY>KMHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTHU TPYKHUHBI;
WCCIICZIOBAaHNE HE3aBUCHMOCTH TIEpHOAa KOJICOAHWH HUTSHOTO MAasTHUKA OT
Macchl rpy3a. [IpoBepka yciaoBus paBHOBECHSI pplyara

Qusuueckue sA6neHUs 6 npupooe: TPUMEPbl JBUKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B )KUBOU U HEKUBOU IPUPOJIE, AEUCTBUE CUIIbI TPEHHUS B IPUPOJE U
TEXHUKE, TNPWIMBBI W OTIMUBBL, JBWKCHHE IIaHET COJHEYHOM CHCTEMBI,
pEaKTUBHOE JBUKEHHUE KUBBIX OPTaHMU3MOB, PbIYard B TEJIE YEIOBEKA, BIMSHUE

aTMoc(epHOro AaBlIeHHsI HAa >KMBOW OpraHu3M, IUIaBaHUE pPbIO, BOCHpPUSATHE



1.3

2.1

2.2

23
24
2.5

2.6

2.7

2.8

2.9

2.1

2.1

2.1

3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoiicmea: CHUAOMETP, NATYUKHU IIOJOKEHUS, PACCTOSHUS H
YCKOpEHHUs, NIWHAMOMETp, MOAIINIHUKHA, PpaKETbl, pblYar, MOABMUKHBIA MU
HETOJBIKHBIA OJIOKM, HAKIIOHHAs IUIOCKOCTb, IPOCTHIE MEXAHU3MBbI B OBITY,
cooOmIaoNUecss COCYyAbl, YCTPOWCTBO BOAONPOBOJA, THAPABIMYECKUN Mpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPLIHEBOH HACOC, ApEOMETp, 3XOJIOT,
UCTIOJIb30BAHUE YIIBTPa3BYKa B OBITY U TEXHUKE

TETUIOBBIE ABJIEHUA

OCHOBHBIE  TIOJOXEHUS  MOJIEKYJSIPHO-KMHETUYECKOW TEOPHUM  CTPOEHUS
BeuecTBa. Moaenu TBEPIOro, KUIAKOr0 U ra3000pa3HOro COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena

JlBmkeHne dactul BemecTBa. CBA3b CKOPOCTM  JIBWJKEHHUS YacTUL] C
TemnepaTypoil. BpoyHoBckoe nBuxenue, mudpQysus

CMauuBaHUE U KalWUISIPHbIE SBJICHUS

TeruoBoe paciIMpeHue U cxxaTue

TeruioBoe paBHOBeCUE

Buytpennss osHeprus. Pabota u Temiomepenaya Kak CHOCOOBI HM3MEHEHUS
BHYTPEHHEHN SHEPIUU

Bunp! Tenonepenaum: TemIONPOBOIHOCTb, KOHBEKIIMS, U3TyUYECHUE

Harpeanne wn oxmaxnaenue Ten. KonudecTBO — TEIUIOTHL. Y IenbHas

TEIUIOEMKOCTD:

O=cm|t,—1,)

3akoH COXpPAaHCHUA DHCPIrUH B TCIUIOBBIX IIPOLECCAX. ypaBHeHI/Ie TCIIJIOBOT'O

Oaranca:

0,+0,+.=0

Ucnapenne u koHueHcauud. M3mMeHeHHe BHYTPEHHEH SHEpPruud B IPOLECCE
ucrapeHuss U KoHJeHcauuu. KumneHue KUAKOCTU. VYenbHas TeIuoTa

napoobpazoBanus: L = Q/m

BnaxxnocTh BO3yXa

[InaBnenne ¥ Kpuctaumzauus. V3MeHeHMe BHYTPEHHEH »SHepruu npu

IJIaBJICHUU U KpUCTAJIJIM3allu. yI[eJ'II)HaSI TCIJIOTA ITJIaBJICHUA:
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2.1

2.1

2.1

2.1

3.1
3.2
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3.4

3.5

3.6

BHyTpeHHss dHeprus cropaHus TOILUIMBA. Y IeJbHAs TEIUIOTA CrOPaHUs TOIUIMBA!

q=0/m

[Ipuntumner padoTs! TerioBsix Asurateneit. KIIJ[ TermmoBoro asurarens

Ipakmuyeckue pabomul

W3mepenue yaenbHON TEIIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJINYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOH TemmepaTrypbl (UKCHpOBaHHON
Maccel, B KOTOPYIO OIlyIIEH HarpeTbli LWIMHAP; KOJUYECTBA TEIJIOTHI,
OTIaHHOI'0 HAarpeTbiM LUJIUHAPOM, IIOCIE OMYCKAaHHsA €r0 B BOAY KOMHATHOM
TEMIIEPATypbl; OTHOCUTEIBHOW BIIAXKHOCTH BO3/1yXa; YIEIbHOW TEMJIOTHI
IJIaBjaeHusl Jbaa. lMcecnepoBaHue WM3MEHEHHs TEMIIEpaTypbl BOJABI  IPH
Pa3NUYHBIX YCJIOBUSX; SBJICHHMS TEIUIOOOMEHa NMPU CMEIIUBAaHUU XOJOJHOM U
ropsiuei BOABL; POIECca UCTIAaPEHUS

Du3zuueckue s61eHUs 8 Npupooe: TOBEPXHOCTHOE HATSIKEHUE M KalWUISPHbBIE
ABJICHUS B NPUPOJE, KPUCTAILIBI B Ipupone, uznydeHue CoiHLa, 3aMep3aHue
BOJ0EMOB, MOPCKHUE OpHU3bI; 00pa30BaHNE POCHI, TYMaHa, MHEsI, CHETra
Texnuueckue ycmpoticmea: KalWLISAPbl, IPUMEPHI UCIOIb30BaHUS KPUCTAJIIOB,
KUJKOCTHBIM TEPMOMETp, NAaTYMK TEMIIEPaTyphl, TEPMOC, CUCTEMa OTOIUICHHS
JIOMOB, TUI'POMETpBI, ICUXPOMETP, MapoBasi TypOHHA, BUTATENIb BHYTPEHHEIO
CTOPaHHUS

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

DnexTpusanus Tei. /[Ba Buaa 3JeKTpUUECKUX 3apsiioB

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHMsI AJIEKTPUUYECKOTO 3apsiia

Onexrpuueckoe mnozne. Hampsok€HHOCTH 3nekTpuueckoro noss. Ilpunnumn
CYNEPIO3ULMH NIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »snektpudeckux 3apsiaoB. JleWcTBHE SIEKTPUYECKOrO TMOJsA Ha
ANeKTpudecKue 3apsiabl. [IpOBOJHUKY U TUANEKTPUKH

ITocTosiHHBIN Ay1eKTpUYecKuil TOK. [leficTBus 31ekTpuueckoro Toka. Cuia Toka.
Hanpsioxenue.

I=q/t, U=A4/4
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3.8

3.9

3.1

3.1

3.1

3.1

3.1

3.1

3.1

DIIEKTPUYECKOE COMPOTUBIICHHE. Y ICTBHOE 3JIEKTPUUECKOE CONPOTHBIICHHE:
R =pl/S

3akon Oma miist yyactka snekrpudyeckon nenu: [ = U/R

HOCHeI[OBaTeHBHOG COCIMHCHHUEC IMPOBOJHUKOB!
I, =1, U=U,+U,: R=R +R,
HapaHHeJ'IBHOC COCAUHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTHUBJICHUA:
U=UyI=+I;:R="2.
CmMenraHHbIe COCAUHCHUA IPOBOAHUKOB

Pa6ota u moutHoCTh 3nekTpudeckoro Toka. 4 = Ult, P = Ul

3akon Jlxxoyns — Jlena:

O=I"-R-t

OnbeiT DOpcrena. MarHuTHoe 1oJjie MPSAMOrO0 NPOBOJHUKA C TOKOM. JluHum
MAarHUTHON UHIYKIIMH
MaruutHoe 10J€ IIOCTOSIHHOIO MarHura. Bs3anMoaeicTBHE MMOCTOSHHBIX

MarauToOB

Z[eflCTBHC MAaravMTHOI'O I10JIA Ha ITPOBOJHUK C TOKOM

OmnsiTel @apanes. SABneHue 3neKTpoMarHuTHON MHAYKUKU. [IpaBuno Jlenna

IIpaxmuueckue pabomul

W3mepeHue  2JEKTPUUYECKOTO  CONPOTUBIIEHUS  PE3UCTOpPA;  MOLIHOCTHU
ANEKTPUYECKOTO TOKa; pabOTHI 3JIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHUJIbl TOKA, BO3HUKAIOIIEIO B IPOBOJHUKE
(pe3ucTopsl, TaMIIOYKa), OT HAMPSKEHHs] HAa KOHIIAX MMPOBOJHHKA; 3aBUCUMOCTHU
COTIPOTUBIICHUS OT JJIMHBI MMPOBOJAHKKA, IUIOMAAN €T0 MOTEPEYHOr0 CEYCHUS U
YAETBHOTO COMPOTUBIICHHUS.

[IpoBepka mpaBuna Ui MEKTPUUECKOTO HAMPSHKEHUS MPH MOCIeA0BaTeILHOM

COCIMHCHHWUN IIPOBOJHUKOB; IIpaBuJia I CHJIBI 3JCKTPHUYCCKOI'O TOKa IIPpHU
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3.1

3.2

3.2

3.2

3.2

3.2

3.2
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3.2

napajie;IbHOM COSTUHCHUU MPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUYKA)
DQusuueckue s6Nenus 6 npupooe: ODIIEKTPHUUECKUE SBICHUS B armocdepe,
AJIEKTPUUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE TOJI€ 3eMJIH, Jpeii¢ MOII0COoB,
PO MArHUTHOTO TIOJIST [UIS XKU3HH Ha 3eMIIe, TIOJIIPHOE CHSTHUE

Texnuueckue ycmpoticmea: 3SJCKTPOCKON, aMmIepMETp, BOJBTMETpP, PEOCTar,
CU€TUYMK  DJIEKTPUYECKOM  OSHEPrHM,  SJICKTPOOCBETHUTENbHBIE  MPUOOPHI,
HarpeBaTe/IbHBIC AIEKTPONPUOOPHI (mpumepsr), ANEKTPUIECKUE
NpeaOXpaHUTCIIN, OSJICKTPOMAIHUT, OJJCKTPOABUIATCIIb IMOCTOAHHOI'O0 TOKAa,

reaeparop nmoCTOAHHOIO TOKa

DJIeKTpOMarHuTHbIE BOJHEI. [1IKkana 3eKTpOMarHuTHBIX BOJTH

JIyueBas moneins ceera. [IpsAMonMHENHOE paclIpOCTPaHEHHUE CBETA

3akoH oTpaxeHus cBera. [nockoe 3epkano

HpeJ'IOMJ'ICHI/Ie cBeTa. 3aKOH MMPEJIOMJIICHUA CBCTA

Jucnepcus ceera

Jlunza. Xox nmydeit B nuH3e. POKYyCHOE paccTOsTHUE JUH3BL. OnTHYeckas cuiia
muH3el: D = 1/F

I'na3 xak ontuyeckas cucrema. OnTuyeckue npudopsl

IIpaxmuueckue pabomul

#i#HPartH#lI3Mepenne ONTUYECKOW CHUIBI coOuparoieil JUH3bI;, (HOKYCHOTO
paccTostHusI coOuparomiel JHH3HI (TI0 CBOWCTBY PaBEHCTBA pa3MEpOB IMpeaMeTa
U U300pakeHusl, KOT/ia MPeAMET PaclojokeH B ABOWHOM (oOKyce), oKa3aTels
MIPEIOMJIEHUS CTEKJIA.

#i#HPar#H#llccnenoBanue CBOWCTBA M300pa)KEHHsI, MONYYEHHOTO C IOMOIIBIO
coOuparomield JUH3bI, U3MEHEHHs (OKYCHOTO PACCTOSHHS ABYX CIOXKEHHBIX
JIUH3; 3aBUCUMOCTH yTJa MpPEJOMIICHUS CBETOBOrO Jyda OT yIJia MaJeHHs Ha
IPaHULE «BO3YyX — CTEKIIO»

Qusuueckue senenus 6 npupode: 3atmenuss Comnua u JlyHbl, IBeTa Tel,
OonTHYECKHUE sBJIEHU B aTMoc(epe (1iBeT Heba, pedpakius, paxyra, MEPax)
Texunuueckue ycmpouicmea: OUYKH, TIEpUCKON, (oToammapar, ONTUYECKUE

CBE€TOBOObI



4.1

4.2
4.3
4.4
4.5

4.6

4.7

KBAHTOBBIE SABJIEHUA

PannoaktuBHOCTH. Anb(da-, Oera-, raMmma-u3nydeHus. Peakiuu ansda-u Oeta-
pacnana

OmnpiThl Pesepdopaa no paccesnuto anbpa-vactui. [lnanerapaas Mmoens atoma
CocraB aromHoro s1pa. M3otomnsl

Ilepuon noxypacnaaa aTOMHBIX S1ep

SInepHble peakuuu. 3aKOHbI COXPAaHEHUS 3aps10BOI0 U MaCCOBOT'0 YHCET
Qu3uueckue sA6leHUs 8 npupooe: E€CTECTBEHHBI paJMOaKTUBHBIN (oH,
KOCMUYECKHE JIy4d, pPAJUOAKTUBHOE W3JIyYEHHE MPHUPOJHBIX MUHEPAJIOB,
JeWCcTBUE paJlMOAKTUBHBIX U3Ty4EHUH Ha OPraHU3M YeJIOBEKa

Texnuueckue ycmpoiicmea: CIEKTPOCKOI, WHAWBUIYaIbHBIH JO3UMETp, KaMepa

BuibcoHa, sinepHast s3HepreTuka



YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» ®usuka: 8- knacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3aHue, nepepadoTaHHOe
[Teporkun .M., UBanoB A.M. AkunonepHoe o6mectBo «M3maTeascTBo
«IIpocsemenue»

» Gusuka: 9-i1 knacc: 0a30BbIN YPOBEHb: YUeOHUK; 3-€ U3/laHue, epepadoTaHHOE
[Tepsiukun MU.M., I'ytHuk E.M., IBanoB A.W. u np. AkuuoHepHoe oOLIECTBO
«M3parenscTBO «IIpocBenieHue»

» Gusuka: 7-i knacc: 0a30BbIN YPOBEHb: YUeOHUK; 3-€ U3/IaHKe, epepadoTaHHOE
[Tepwrkun .M., UBanoB A.M. AkunonepHoe o6mecTBo «M3maTenscTBo

«IIpocsemienue»

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJA

®dusuka: 8- kiacc: 6a30BbIN YpPOBEHB: YUEOHUK; 3-€ n3IaHue, nepepaboTaHHOe
[Teporkun .M., UBanoB A.M. AkuinonepHoe o6mectBo «M3maTeascTBo
«IIpocsenieHue»

» dusuka: 9-i kacc: 6a30BbIM YPOBEHB: YUCOHUK; 3-€ U3aHue, epepadOoTaHHOE
[eppimkua .M., I'ytauk E.M., BanoB A.U. u ap. AkiimonepHoe oOIIecTBO
«M3marenscTBO «IIpocBemenne»

» Gusuka: 7-i kinacc: 0a30BbIM YPOBEHb: YU€OHUK; 3-€ U3/IaHKe, TepepadoTaHHOE

[Tepoiukun .M., UBanoB A.M. AkunonepHoe o6iiecTBo «M31aTenscTBo



«IIpocBemenue»

[Toypounsie pazpadbotku no ¢pusuke kK YMK A.B. Ilepsimikun, asrop H.C. I1nbik
7 knacc

[Toypounsbie pazpabotku 1o ¢puzuke kK YMK A.B. Ilepsimikun, asrop H.C. Inbik
9 knacc

[Toypounsbie pazpabotku 1o ¢pusuke kK YMK A.B. Ilepeimkun, aBrop H.C. Inbik
8 KJacc

CamMocTosTenbHBIC U KOHTPOJBHBIE padOTHI 10 Pu3nKe K yueOHuky 1. M.
[leppiuknna, A.M. Banosa, aBTopel A.E Mapon, E.A. Mapon 7 knacc
CamocTosiTeNbHbIE U KOHTPOJIbHBIE padOoThHI MO (pu3uke K yueOHuky .M.
[Tepoiikuna, A.J. Banosa, aBTopsl A.E Mapon, E.A. Mapon 8 kiacc
CamocTosiTeNnbHbIE U KOHTPOJBHBIE padOTHI IO Pu3uKe K yueOHuky N.M.
[leppiukuna, A.W. MIBanoBa, aBTopbl A.E Mapon 9 knacc

CoOopHauk 3ana4u o ¢pusuke 7-9 kmacc B.W. Jlykamuk, E.B. MiBanosa

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://lesson.edu.ru/

https://resh.edu.ru/subject/

https://www.yaklass.ru/p/fizika/

https://ya.ru/video/preview/



https://infourok.ru/
https://nsportal.ru/shkola/fizika/library/
https://kopilkaurokov.ru/fizika/presentacii/
https://vk.com/

https://lc.rt.ru/classbook/
https://ypok.pd/library/
https://www.euroki.org/konspekti/fizika/
https://multiurok.ru/index.php/files/
https://videouroki.net/video/
https://education.yandex.ru/uchebnik/

https://multibook.lecta.ru/






