MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
JenapramMeHT 00pa3oBaHusi M HAyKH TroMeHCcKoH 00/1acTH

OTtaes o0pa3zoBaHusi ApPMH30HCKOI0 MYHHIIMIIAJIBHOIO PaiiOHa

MAOY Apmusonckas COLI
PACCMOTPEHO COI'NJTACOBAHO YTBEPXJIEHO
MeToan4eckum COBETOM  3aMECTUTENb IUPEKTOpa  {UpEeKTOp IIKOIBI
no YBP
Censinkuna E.JI Kakanosa JI.C.
[Iporokous Nel O6yxosa O.® [Tpuxa3 Ne 61-oc
0T «25» 08 2025 T. @9 08 2025r OT«29»08 2025T.
PABOYASA ITPOT'PAMMA

(ID8834623 )

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb)

U1 oOyJaromuxcs 7-9 KiaccoB

[Tporpammy cocraBmia: Mman6ekosa 111K,
yuuTeNnb (PUIUKU

c.Apmu3onckoe 2025 roa



MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEero o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTEIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOl paboyeit mporpaMmbl BOCIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOWM 00pa3oBaTeIbHON MPOrpaMMmbl, NMPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuetoM (penepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
KOHIENIUHU pernojaBanus yueOHoro npeamera « Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYalOMIMXCA W OpraHu3alui0 HM3yYeHUS
Gu3MKU Ha JESITeNIbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke y4yuThIBarOTCA
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM 00y4deHHs], a TAKKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacnpeeieHrne yueOHoro Marepraia
1o roxaMm o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIHHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpPKaHUS U
y4eTe BO3PACTHBIX OCOOEHHOCTEN 00yUJaroIuXcs.

[Iporpamma 1o ¢usmke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKONbKY (HU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUH, W3ydyaeMbIX XUMHEH, Ouosoruedd, acrpoHomuerd u QGU3HIECKOU
reorpadguei, BHOCHT BKJIAJ B €CTCCTBCHHOHAyYHYI0 KapTHHY MHUDpA,
npefocTaBisieT Haubojiee sICHbIe O00pa3lbl NPUMEHEHUs] HAay4HOro MeToja
MIO3HAHUS, TO €CTh CII0CO0a MOIYYEHHUS JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHS B CTPYKTYpe OOIIETO
o0pa3oBaHUA COCTOMT B (POPMHPOBAHHM E€CTECTBEHHOHAYYHOW TPaMOTHOCTU H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MPEAIOJIAraetT OBJAJCHUE
CIEIYIOUIMMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4HO OOBSCHSTPH SBICHUS,

e OLICHMBATh U NOHMMATh OCOOEHHOCTH HAYYHOI'O HCCIIEOBaHUS;



HHTCPHOPETUPOBATL AAHHBIC M HCIOJb30BATb HAYYHBLIC JOKA3aTCIILCTBA
AJI1 TTIOJTYYCHHA BBIBOAOBY.

Lenn wu3yuyeHuss (U3MKK Ha YPOBHE OCHOBHOro oOmero oOpa3oBaHUs
Olpe/eNicHbl B KOHIICTIMU TpenojaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpa3oBarenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peamu3yronmx
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydyenust Gu3nKu:

NpPHOOPETCHHE HHTEpeca M CTPEMJICHUS OOYYaroIMXCS K HayIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHEC WX HWHTCIUICKTYaJIbHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE NPEJICTABICHUN O HAYYHOM METOJI¢ TTO3HAHUSA ¥ (DOPMHUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEJACTABICHUNH O POJU (U3WKU IS Pa3BHTHS JIPYTHUX
€CTCCTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BHTHEC  TPEACTABICHMA O  BO3MOXHBIX  cdepax  Oymyien
po(eCCHOHATBLHON TEeSITeIbHOCTH, CBI3aHHOW ¢ (DM3UKOH, MOJATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUH.

I[OCTI/I}KGDHI/IG OTHUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOTI'O
O6I.IIGFO 06pa30BaHI/IH oOecrneunBaeTCs PCHICHUCM CIICAYIOIINUX 3ada4:

npuoOpeTeHne 3HAHWM O JUCKPETHOM CTPOCHHMU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHHUN OMHUCHIBATH U OOBACHATH (PU3HUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHHWs] TPOCTCUINTNX pacYeTHBIX 3aaad ¢
UCTIOJIb30BaHHEM bu3IYecKnx MOJIEIIeH, TBOPUYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUHN HAOIIOATh MPUPOJIHBIE SIBJICHUS U BBITIONHATH OIBITHI,
nabopaTopHbie  pabOTBI M JKCHEPUMEHTAIbHBIE HUCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(popMaruenn GU3MIEeCKOro COACpKAHUS,
BKJTFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3WKH, aHATIU3 U
KPUTHUYECKOE OlICHUBaHNE MHPOPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHOMN e TEIBHOCTH, CBI3aHHBIMU
C ¢uU3NKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
TOCTIKEHUAX (PU3HUECKOU HAYKH.



OO611ee yncio YacoB, PEKOMEHAOBAHHBIX JUIsl U3YyYEHUs! PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hezeno), B 8 kiacce — 68
yacoB (2 yaca B HeJlento), B 9 kimacce — 102 yaca (3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpaMMe no (u3HKe MepedyeHb JabopaTopHbIX padoT U
OTBITOB SIBJISIETCSI PEKOMEHJIATENbHBIM, YUUTEIh JI€TAeT BHIOOP NPH MPOBEICHUU
7a0b0paTOpHBIX PAa0OT M ONBITOB C YYETOM HHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CucKa 3KCIEPUMEHTANbHBIX 3aJlaHui, MpearaeéMblx B pamMKax
OCHOBHOT'O F'OCY/IapCTBEHHOI0 YK3aMEHA 110 (PU3HKE.



COIEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa 1 e€ poJib B IO3HAHMU OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupoze. SIBinenus npupoaspl. DPU3NUYECKUE SBICHHUS:
MEXaHWYECKUE, TEMIOBBIE, DIIEKTPUUECKHUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenUuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi cicTeMa €IMHUIL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] TMO3HAHUsS: HAOIIOJEHHE, IOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro sBieHus. Onucanue GU3NUecKUX SIBICHUN C TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHH4YeCKUE, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre TpuOOPHI U MpOLEAypa MPSMbBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue EHbI IeeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.

2. H3MepeHune pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTU U TBEPAOTO TEA.

4. OrmpeneneHue pazMepoB MaJIbIX TEJL.

5. M3mepeHue Ttemneparypbl IIpM IOMOIUM YKUJIKOCTHOI'O TEPMOMETpA U

JaTYrKa TEMIEPATyPHI.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIE, YeM OOJIbIe BHICOTA
IycKa.

IlepBoHa4YabHbIC CBEJACHUA O CTPOCHUH BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OImbITHI,
JOKa3bIBAIOINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHSI YacTUL[ C
TeMIiepatypoil. bpoyHoBckoe nBwkenme, auddysus. BzanmMmoaelicTBue YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAIIKMBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUJIKOCTEM M TBEPABIX
(kpuCTAIIIMYECKUX) Tell. B3auMmocCBs3b MeXay CBONMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaGOmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WUIHU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCHOJIb30BAaHUEM

doTtorpaduii).

2. OnbITHI IO HAOJTIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO MPUTSIKEHUS.

JIBuKeHMe U B3auUMOAeiCTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpeniHsisi CKOPOCTh IIPU HEPABHOMEPHOM JIBMXKEHUM. Pacuer mytu u
BPEMEHU JIBUKEHUS.
SBneHne wHepUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBMDXKEHUsSI Tel. Macca kKak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIUYECTBOM MOJIEKYJI B E€IUHUIIE
o0beMa BelecTBa.
Cuna kak XapakTepuCTHKa B3auMojieicTBusl Ten. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHUS W CUJIA
TsokecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHonelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKoIbXkEeHNs U TPEHHE NOKOos. TpeHue B MPUPOJI€ U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUYKEHUS Tea.
2. H3MepeHHe CKOPOCTH NMPAMOJIUHENHOTO ABUKEHHS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabOnroneHre U3MEHEHHS CKOPOCTH IIPU B3aUMOJICHCTBHH TEJL.
5. CpaBHEHHE Macc MO B3aUMOJECHCTBUIO TEI.
6. Clio)eHHE CUJI, HalPaBJICHHBIX MO OJHOMN MPAMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEITH DJIEKTPUUYECKOTO aBTOMOOWIIA U TaK Jajee).

2. OmnpenenieHre CpeHEW CKOPOCTH CKOJBXKEHUA Opycka WIHM IIapuKa I0
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTH pacTskeHus (Aedopmanui)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

/laBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTb JaBJICHHMsS Tra3a OT oObema, Temmneparypbl. l[lepemaua naBiaeHuUs
TBEPABIMU TEJIAMH, KUAKOCTAMHM M razamu. 3akoH llackama. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTH OT IiayOuHbL. ['mapocratnueckuii
napanokc. Coobmiaromnuecs cocyabl. ['uapaBinueckue MEXaHU3MBblI.

AtMmocdepa 3emun u atmocepHoe namieHue. lIpuuuHbl CymecTBOBaHUS
Bo3aymiHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOro JIaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODS.
[TpuGops! 115t U13MEpeHust aTMOCHEPHOTro JTABICHUSI.

JleficTBHE )KMIKOCTH M T'a3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuparonas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatroruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHOM YaCTH

TENa U INIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKMBAIOLICH CUIIBI BECY BBITECHEHHON KUAKOCTH.

8. YcnoBue IUIaBaHUA TeEJl: INIABAHWE WIM IOTPY’KEHUE TEl B 3aBUCHUMOCTH
OT COOTHOLICHUS IUIOTHOCTEH TeJa U KUAKOCTH.

S L T o
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Jlabopamopnuie pabomot u onvimot.

1. HccnenoBaHue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMA MOrpyKEHHOU B
AKUJKOCTh YaCTHU Tea.

2. OmpeneneHue  BBITAJIKMBAIOMICH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIBI, JEUCTBYIOIIEH HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOLIEH CHIIBL,
JECUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH T€JIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30MOABEMHOCTH.

Pa6oTa u MOIIIHOCTH. DHEPrHUsl.

Mexanunueckasi pabota. MOIIIHOCTb.

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

paBHOBecusi pbryara. lIpumeHeHune npaBuiia paBHOBECHUs pblyara K OJIOKY.



«3o050T0€ TpaBwiIo» MexaHukH. KoadpduuueHt mnone3Horo aeicTBus (nanee —
KIIJ]) npocTeix MexaHu3MoB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckas W NOTEHIUMAIbHAs DJHEPIUs.
IIpeBpamieHne 0THOrO BHJIa MEXaHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAaHECHMS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepbl IPOCTBIX MEXAHNU3MOB.

Jlabopamophule padomot u onvimot.

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

110 TOPU30HTAJIbHON ITOBEPXHOCTH.
2. HccrnenoBanue yciioBHl paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

TemioBble sIBJCHMS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONBITHI, MOITBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJIIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, S>KUIKOTO M Ta3000pa3HOrO COCTOSHUHN BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPIBIX TEJI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIpHBIE sIBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBHIO TEILJIOBOIO JABUXKCHUS
gactull. BrHyTpeHnsss sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH JHEPruu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, N3JTyYEHHUE.

KomngectBo Temnorel. YaenpHas TEIUIOEMKOCTH BEIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBecHE. YpaBHeHUE TerioBoro Oamanca. I[lnaBnenwe w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue. YiaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABIICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHMUSL.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBkle IBUTATENIM U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpauuu.

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

Ha6monenue nuddysun.

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

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Buabr Teronepenaymn.

OxnaxxaeHue npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGroieHre nocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

OmnpeneneHue qaBieHUs BO3yXa B Oa/sIOHE HITIPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTyPHl.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3ylibTaTe
TEIJIoTIepe1aun U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpeThIM METANTHYSCKUM IIHJIMHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEILHOMN BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

DJleKTpUYeCcKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauust Ten. [[Ba pona anexkTpuueckux 3apsaoB. B3aumoneilicTBue
3apspkeHHBIX  Tenl. 3akoH KynonHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPS0B U PACCTOSHUS MEXTY TeIaMu).

Onekrpruueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUU IEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcTtoyHukn mMOCTOSSTHHOTO TOKa. JIeMCTBUSA AJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
st yyactka uenu. [locinenoBaTenibHOE W MapajuieNIbHOE — COEJUHEHUE
POBOJHUKOB.

PaGora u MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpuuecKue 1eny U MOTpeOUuTeNn IEKTPUIECKOM sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBHME  MOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJie 3eMJIM U €ro 3Ha4€HUe JJIs1 KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Toji€  JJIEKTpUUecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. lCMonb30BaHUE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3nekTpoMarnuTHOW uHaykiuu. [Ipasumno Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHUH.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa poja 3JIEKTPUUECKUX 3apAJI0OB U B3aUMOJICUCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl MHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO MOJIA.
HcTouHnky NOCTOSSHHOTO TOKA.
JIecTBUS 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 3neKTpUYECKOTrO HANPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUHU.
. B3aumopericTBrEe NOCTOSIHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOKHOCTH Pa3JCICHUS MTOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHHUT.

JlencTBuEe MarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABIECHUS SJIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBHH €T0
BO3HUKHOBCHMS.

DIIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HUHIAYKIUEH U 1pH
CONIPUKOCHOBEHUH.

UccnenoBanue JE€UCTBUS DJIEKTPUUECKOrO TMOJ HAa TMPOBOJHUKU U
JADTICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3mepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEYEeHHUs U MaTepuaa.

[IpoBepka mpaBWIIa CIOXKEHHUS HANPSDHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEMHEHNHU IBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue pabOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.
OnpeneneHne MOIIHOCTH DJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB MpPU  HUX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



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

18. MI3yueHue AercTBUSA MarHUTHOIO I10JI HAa IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenune KII/] anexTpoaBUraTeIbHON yCTAaHOBKH.

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

9 KUIIACC

MexanuuyecKkue siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBU)KEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsas U1 MTHOBEHHas
CKOpOCTH TeJia TPU HEPABHOMEPHOM JIBHKECHUMU.

Yckopenue. PaBHOyckopeHHOE TmpsMoOJiUHEWHOe BmkeHHe. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m ywactora oOpalieHwus.
JIuneliHas U yriaoBasi CKOpOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[Tepsoiii 3akoH Hptotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CyNepno3uLIuU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUSI TIOKOsL, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. JBmxkenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecomocTts u neperpys3ku.

PaBHoBecue matepranibHOM TOYkH. AOCoNOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpalieHusa. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue ummynbca. UMnynbc cuiibl. 3aKOH COXpaHEHHUS
UMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cHII TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padboThl. [loTeHIMaNbHAS SHEPTHS TENa, TOJTHATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas s3Heprus cxaTou npyxuHbl. Kunetnueckas
sHeprus. TeopeMa 0 KMHETHYECKON 3HEPruu. 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MEeXaHUYECKOTO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TeEI

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

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

H3mepenne CKOPOCTU U YCKOPEHHUS NMPSIMOJIMHENHOTO JIBUKECHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HalGmonenrne MmexaHu4YeCcKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHXKECHHUU
OTHOCUTENBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmronenre paBeHcTBa CHII MPU B3aUMOJICUCTBUU TEIL.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[lepenaua umiysibca Npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus SHEPTUHU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMIyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKOM IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM MIPHU JIBUKEHUM TEJa MO 1€HCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa U JaJbHEWIIEro pPaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEISKKH.

Omnpenenenue cpemHeld CKOPOCTH CKOJBXKEHHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU NPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHMH 0e€3
HAYaJIbHOW CKOPOCTHU MYTH OTHOCSTCS KaK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBXKEHHS OT CHJIBI
HOPMAJILHOTO JTaBJICHHUSI.

Onpenenenue Ko3ppuLeHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIDKCHUH Teja
0 TOPU30HTAIIEHON TTOBEPXHOCTH.



10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOIO U MOJABHKHOTO OJIOKOB.
11. I3ydeHue 3aKk0Ha COXpaHEHUS YDHEPTHH.
Mexanuyeckue Koae0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPTUU MPH KOJIeOATEIHHOM JIBUKEHUU.

3aryxatomue  koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBONCTBA MEXaHMYECKMX BOJH. I[IpomoneHble U
[IOIIepeYHble BOJIHBL. JlJMHA BOJIHBI M CKOPOCTh €€  paclIpOCTPaHEHUS.
MexaHnyeckue BOJIHbBI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

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

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOGaHW Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHUN U pe30HAHCA.
4. PacripocTpaHeHue MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYyCTMYECKUN PE30HAHC.

Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue 4YacTOThl © TEpHoJa KoyJeOaHUH MaTEeMaTHUYECKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOThHI M Meproa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VlccmenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEepHOJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepUoAa  KoJieOaHUU
NPY>KUHHOTO MasgTHHKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
DJIEKTPOMATHUTHOE I0JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MoOJie.  DJIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



DnekTpoMaruuTHas npupoaa cBera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
CgBeToOBbBIE AAIBJICHUS.

JlyueBas MOJIEJIb CBeETa. Hctounuku CBeETa. [IpssmonuHerHOE
pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. l[lomHoe BHyTpeHHEe
OTpakeHue cBera. VICmonab30BaHUE TOJHOTO BHYTPEHHETO OTpPaXXEHHUS B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B gauHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpsiMonHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[TonyueHnne n300pakeHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

XoJ nydeit B coOuparonien JIMH3e.

XO0J Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.

[Tpunaun peiictBus doToarnmapata, MUKPOCKOTA M TEIECKOTIA.

10. Monens ri1a3a.
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11. PaznoxeHue 6e10ro cBeTa B CIIEKTP.

12. Ilonmyuenue 6e10r0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padbomot u onvimol.

1. HccnenoBaHue 3aBUCHUMOCTH yTJIa OTPa)XCHHUS CBETOBOTO Jyda OT yrja
MaJICHUsI.

2. M3ydeHue xapaKTEpPUCTUK U300pakeHHUs TpeaMeTa B IJIOCKOM 3epKajie.

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



4. llonyueHue n300pakeHUM C MOMOILBIO COOMPAIOLIEH JTUH3BI.
Omnpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKOM CHIIBI cOOMparouiei
JVH3BL.

6. OINBITHI IO Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnBITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOJIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

KBanToBbI€ siBJIeHHS.

Omneitel Pesepdpopna v minanerapHas mojenb atoma. Mogens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sanapa. HykmonHas wmopens atomHoro szapa. WM3orombl.  PanuoakTuBHBIC
npeBpainieHus. [lepruos monypacnajia aTOMHBIX SiEP.

SnepHble peakuuu. 3aKOHBI COXpPAaHEHUS 3apsA0BOTO U MACCOBOTO YHCEI.
DOHeprusi CBsi3M aTOMHBIX sfep. CBs3b Macchl M 3Hepruu. Peakuumu cuHTE3a |
nenenus sanep. Ucrounuku sueprumn CosiHiia u 3BE37.

Anepnas sHepreTtuxa. J[eWCTBUS pPaJMOAKTUBHBIX H3JIYYCHUN Ha >KUBBIC
OpraHU3MBlI.

JHemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIONIECHHUS.

2. CrnekTpsl pa3InyHbIX Ia30B.

3. Cnextp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. PabGora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomst u onvimeot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: HM3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYTH TIPEAHAZHAYCH ISl CHCTeMATH3aIluU
U 0000mIeHWS  TPEIMETHOTO  COACpPXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETO Kypca (PU3MKH, a TAKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (Qu3WKe s 0O0y4arouuxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MpeMET.

[Ipu M3ydyeHHU JAHHOTO MOJIYJSI PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHE HAY4HBIX METOJIOB HCCIIECIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHBbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.

[IpyHUIMNIHATBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pean3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroliuecs BBIMOJHAIOT 3aJaHusi, B KOTOPBIX UM
IpeJIaraeTcs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh U HAY4YHO OOBICHSTH
dbu3uYecKue SIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIe 1S POBEPKU TUMOTE3 U MOJYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSICHSITh HaAYYHBIE OCHOBBI Han0oJiee BaXKHBIX JOCTHKCHUN COBPEMEHHBIX
TE€XHOJIOTUM, HANPUMEDP, MPAKTAUYECKOrO MCIIOJb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALICHUSA U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUM.

Kaxmas w3 Tem [JaHHOrO MOAYJS BKIIOYAET AKCIEPUMEHTAIBHOE
UccieloBaHrue o0oOIaromero xapakrepa. Moaynb 3aBepiiaeTrcs NpOBEIEHHUEM
JTUArHOCTUYECKOM U OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O 00IIEro 00pa3oBaHums.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIAMETHBIX 00pPa30BaTEIbHBIX
pPE3yJIbTATOB.

B pesynbraTe usydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

- MPOSIBJIEHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nYecKol HAyKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYKJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HaHHE BAXKHOCTU MOPAIBHO-ITHUECKUX TPUHIUIIOB B JIEITEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUATHE ICTETHUECKHX KadecTB (DU3NYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHUSA:

- OCO3HAaHHE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIIEH COCTABIISIOLICH
KYJIbTYpBIL;

- pa3BUTHE Hay4YHOU JOO03HATETBHOCTH, WMHTEpPEca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYpPbl 3A0POBbSI H  3MOLHMOHAJIBLHOIO
0J1aronosy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOro o0Opas3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, HAa JAOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHPOBAHHOCTh HaBBIKA pPEQIIEKCHUU, TPU3HAHKE CBOETO IpaBa Ha
OIMOKY ¥ TaKOTO K€ MpaBa y APYyroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHUS

- aKTUBHOE y4yacTHE€ B PEUICHUWU MPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COLIMAJIbHOM HANpaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIE U (U3HYECKUX
3HAHUM;

e - MHTEpPEC K MPAKTUUYECKOMY M3YUYEHUIO MPOPECCUl, CBA3aHHBIX C PUBUKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpUEHTalUsA Ha NpPUMEHEHHE (PU3MYECKUX 3HAHUU JUIsl pelleHus 3aaad B
00JIaCTH OKpY’Kalollled Cpelbl, IUIAHUPOBAHUS MOCTYIKOB M OLEHKH UX
BO3MOKHBIX TOCJIEJICTBUI JUIsl OKPY>KAIOIIEH CPEeJIbl;

e - OCO3HaHHE TJIOOAIBHOIO XapaKTepa 3KOJIOTMYECKHX NpoOieM M MyTed ux

peleHns;
e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeasl:
e - MOTPEOHOCTH BO B3aUMOJICUCTBUM TMPU BBIIOJHEHUH HCCIEAOBAHUN U

MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO
NESTEIbHOCTD;

e - TOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4HuCIe POPMYITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bl O (U3UUECKUX 00BEKTAX U SBICHUSX;

e - OCO3HaHME Ne(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
1076370478

e - IUIAHUPOBAHHUE CBOETO pAa3BUTUS B MNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBHISBISTH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIOJIb30BaHNEM (DU3UUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUHM C YYETOM BIIUSHHUS Ha OKPYXKAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OocBOEHHS mMporpaMMbl MO (HU3MKE HA YpPOBHE OCHOBHOTO
o01mero oOpa3oBanus y o0ydaromerocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIEC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JeMcTBUA:
e BBUIBJITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(stBJIEHUI);



yCTaHABJIMBAaTh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHUS B pacCMaTpUBaEeMbIX (haKTax,
TaHHBIX U HAOIIOJEHUIX, OTHOCSIINUXCS K (DU3HMUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI M TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SX
(bU3UYECKUX BEJIUYLH,;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (Qu3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HNOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/IbLCKNE JEHCTBHUS:

UCIIOJIH30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUNA HHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSATENIBHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
bu3nueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SIBJICHUS;

OIICHWBAaTh HAa MPUMEHUMOCTb U  JOCTOBEPHOCTh HHGPOPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICAOBAHMS;

IPOTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOLIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI M 3aIPOCHl TIPHU MTOUCKE U
orObope HMH(pOpMAIIMU WM JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buzudeckoi 3a1aun;

aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB B (OPM MIPEICTABIICHNUS,

CaMOCTOATETILHO  BBIOMpATh ONTUMAJIBHYIO (OpPMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B XoJe oOCyXkJAeHus yueOHOro maTepualia, pe3yjabTaToB JIabOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOU TEMBbI
BBICKA3bIBaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IOAJCPKAHUE
0J1aro’kenaTebHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JIPYTUX YYaCTHHUKOB
Juasnora, 0OHapy>KUBaTh Pa3iMyuue U CXOJICTBO MO3UIINA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
myOJUYHO MPECTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

MOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (QuU3nyYecKon
npo0JIeMB;

OPUHUMATh LEJIM COBMECTHOM NESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ J[OCTWKEHHUIO: pACIpeNesaTh poJid, OOCYXAaTh IPOLECCH U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIHOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpABICHUIO U KOOPJAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATENIHLHO C(OPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUA.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NYECKUX 3HaAHU;

OPUEHTUPOBATHCS B  PAJMMUHBIX  MMOAXOAAX MPHUHATHUS  PELICHUM
(MHIUMBUyallbHOE, TPUHATHE DPEIICHHUs B TPyIMIe, MPUHSATHE pelIeHUuN
TPYIoN);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PelIeHUs GU3NUECKON 3a7a4u HIIN
IUTAaHA WCCJIEJOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHTHI PEIICHUH;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKECHHS) PE3yJIbTaToOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3MUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATHh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUThb C€0sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MIPU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelieHnd GU3NYeCKUX 3a7ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE JK€ MIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHusi B 7 Kj1acce npeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUILI (U3UIECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BeliecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUS, PaBHOACHCTBYIOIIAS
cuna, aedopmanus  (ynopyras, IIacTU4ecKasi),  HEBECOMOCTD,
COOOIIAIONINECS COCYbL;

paznuuath siBieHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPAaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMoc(epHoe JaBJiCHHE, IUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHUYECKOW DHEPTHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
IpUMEPHl JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEXKHBOU
OpUPOJE, NEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHHUE
aTMOC(EPHOTO NIaBIICHUS Ha KMBOW OpPraHu3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B yUeOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3UUYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeTMYMHBI (Macca, 00BEM, IUIOTHOCTHh BEIIECTBA, BpeM,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CHJIA YIIPYTOCTH, CHUJIA TSKECTHU, BEC
Tena, cuila TPEeHWs, HAaBieHHe (TBEpAOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIMEHT TMOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KMHETUYECKasi M TMOTEHUUAJIbHAS DHEPrus), MpPU ONHCAHUU MPABUIBHO
TPakTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYMH, HUX
0003HaueHUsI W CAWHHIBI (U3MYECKUX BEITWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYWHAMH,
CTpOUTH TpahWiKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3UYECKHE SIBICHUS U TMPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, MpaBUJIO paBHOBeCHUsl pbluara (0J0Ka),



«30JI0TO€ MPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3alMChIBAaTh €70 MATEMATUYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OObsicCHEHHE u3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7auyd B |—2 J€WCTBUS, HMCHOJB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolUe (DU3NUYECKUE BETWYUMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlaud 3alHUCHhIBATh KPATKOE YCIOBHE, MOACTABIATh (DU3NUECKue
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JIJIsl PElIeHUs 3ajiay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMYNHBI,

pacrio3HaBaTh TPOOJEMBI, KOTOPHIE MOXHO PEIIUTh MPHU TTOMOIIH
(bU3UYECKUX METOJIOB, B ONMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeanoyiokeHue  (TUMoTe3y),  pas3auyaTh U HUHTEPIPETHPOBATH
MOJIYYEHHBIH Ppe3yJIbTaT, HAaXOJWTh OIIMOKH B XOJI€ ONBITa, JejaTh
BBIBOJBI 10 €r0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITBI 1O HAOMIOJEHUI0O (PU3NYECKUX SBICHUH WM
buznyeckux CBONCTB TeJ: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000py10BaHNUA,
3aMMChIBATh X0 ONbITA U (HOPMYITUPOBATH BHIBOIBI;

BBINIOJIHATh TMpPSMbIE H3MEPEHHS PACCTOSHHS, BPEMEHHM, MacChl Tela,
00béMa, CHIBI M TEMIEpaTypbl C UCHOJb30BAHHEM aHAJIOTOBBIX W
U(pPOBBIX TPUOOPOB, 3aIlUCHIBATH ITOKAa3aHUsI TPUOOPOB ¢ YUETOM
3aJJaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PaBHOMEPHO JBIKYILETOCAd TeJla OT BPEMEHU JBWXKEHUS TeEJd, CHJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAA COPUKOCHOBEHHUS TEJI, CUJIBI
YOPYTrOCTH OT YIJIMHEHUS MPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
MOrPYKEHHOM YaCTH TeJla U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
MJIaBaHUSl TEJ, YCIOBUH pPaBHOBECHS pbhlyara W OJOKOB), Y4acCTBOBATh B
IJIAHUPOBAHUM  Y4EOHOTO WCCIICIOBAHUS, COOMpaTh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUS, CIeAysd MPEeI0KEHHOMY IUJIaHy, (PUKCUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUTL KOCBEHHBIE H3MEpEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH ¥ TBEPIOTO TeNa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(DHIIMEHT TOJIE3HOr0 JACHCTBUSA
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEHIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUN W3MEPEHUU COOMpaTh HKCIICPUMEHTAILHYIO YCTAHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

COOTIOIaTh MpaBUIIa TEXHUKHU OE30MaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMNCTB:
BECBHI, TEPMOMETp, AMHAMOMETp, COOOIIAIOIINECs COCYIbl, OapoMerp,
phIUar, MOJABMYKHBIM W HETTOABUKHBIN 0JIOK, HAKJIOHHAS TTIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS  M3YYCHHBIX NPHOOPOB H
TEXHHYECKUX YCTPOMCTB C ONMOPOM HAa WX OMHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, yCTPOMCTBO BOJONPOBOJAA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, MOPIITHEBOW HACOC, apEOMETP), UCIIOIb3Ys 3HAHUS
0 CBOMCTBaX (PM3MYECKUX SIBJICHUN M HEOOXOAUMBIE (PU3MUECKue 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpPHMEpax)
NPaKTUYECKOTO WCTOIb30BaHUS (U3MUYSCKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM U151 obecriedeHus: 0€30MacHOCTH MIPU OOpaIlleHUH C TIPUOOpaMHu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS U COOJIOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpeJie;

OCYIIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTepHETE B
COOTBETCTBHH C 33/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UH(POPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUM HAYyYHO-TIOMYJISIPHYIO
aUTepaTypy  (PU3MYECKOTO  COACp)KaHUs, CHOPABOYHBIE MaTEpPHUAbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(DOPMAITUY U3 OJHOM 3HAKOBOIM CUCTEMBI B JIPYTYIO;
co3aaBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWUKOB MHGPOPMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
quciie MyOJIWYHO JeJaTh KPAaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU OSTOM TPaAMOTHO HCIIOIh30BAThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALEH;

IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpelesiTh
00s3aHHOCTH B TpYINIE B COOTBETCTBHUM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIKX.

K xoniy oOyuenusi B 8 kj1acce npeaMeTHbIe pe3yinbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUSA BEILIECTBA, KPUCTATUIMUECKUE U
aMmopdHbIe TeNa, HACHIICHHBIH M HEHACHIIMICHHBIM Tap, BJIAXHOCTh
BO3/yXa, TeMIeparypa, BHYTPEHHSI DHEpPrusi, TEIJIOBOM JBUIATElb,
AJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsijl, FJIEKTPUUECKOE TMOJIe, MPOBOJIHUKH
U IUBJICKTPUKH, TOCTOSIHHBIA 3JIEKTPUUECKUM TOK, MArHUTHOE TIOJIE;
pa3nuuath SBJICHUS (TEIUIOBOE pacIIMpeHUE M CKaTHe, TeIiornepeaaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHUS, UCTIAPEHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTALTM3aIus (OTBEpACBaHUE), KHUIICHHE,
TeIvIonepeaya (TenIonpOBOHOCTb, KOHBEKIIHS, U3JIyYCHHUE),
AJIEKTpU3alus TeJ, B3aUMOJICHCTBUE 3apsiIOB, ACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHME, B3aUMOJCHCTBUE MArHUTOB, JIENUCTBUE
MAarHMTHOTO TI0JISl HAa MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE MHIYKIHS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SBIICHHE;

pacrio3HaBaTh IPOSBIICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpY)KaloIleM MHpE, B TOM 4HCiIe (U3UYECKHE SBICHUS B MPUPOJIC:
MOBEPXHOCTHOE HATSPKEHHE W KaNWUISIPHBIE SIBJICHUS B MPUPOJE,
KpUCTaUIbl B Tmpupoje, uzinydyeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCcKHe Opr3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUISCKUE
SBJICHUS B aTMocdepe, dJIESKTPUUSCTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiid, Jpeid IMOII0COB, PO MAarHUTHOTO IOJS JUIS KHU3HU Ha
3emJie, OJISIPHOE CUSHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICIATH CYIICCTBCHHBIC CBOWMCTBA (NMPU3HAKH) (PU3HUCCKUX
SIBJICHUI;

OTMCHIBATh M3YYCHHBIC CBOMCTBA TN M (PM3UYCCKHUE SBJICHUS, MUCIIOJIB3YS
bu3uYecKre BEIMYUHBI (TeMIIepaTypa, BHYTPECHHSS SHEPrUs, KOJIHMISCTBO
TEIUIOThI, YJIeJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs  TEIUIOTA
MJIABJICHUSA, yJACNbHAs TEIUIOTa IapooOpa3oBaHus, yAeIbHAs TEIUioTa
CrOpaHus TOIUIMBA, KOA(DPUIIMEHT TMOJIE3HOTO JEHUCTBUSA TEIJIOBOU



MAIlIMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUja TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEeTbHOE  CONpPOTHBJIEHUE  BELIECTBAa, paboTa U  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(u3MYECKUIl CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS W E€AUHUIIbI
(¢u3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(u3MUECKYl0 BEIWYMHY C JPYTMMU BEJIMYMHAMM, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, NMPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma JiJIs yyacTKa LenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DJHEPrUM, IPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TEJl, B TOM YUCIE U B
KOHTEKCTE CUTyalUd MPaKTUKOOPUEHTHPOBAHHOIO XapaKTEPa: BBISABIATH
NPUYMHHOCIEICTBEHHBIEC CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JOrH4YecKux
IaroB ¢ Omnopod Ha 1-2 HW3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBICHHIA,
($u3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayd B 2—3 JEHCTBHS, HCHOJB3Yys 3aKOHBI H
dbopMyIbl, cBs3bIBaOIMINE (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBUS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HENOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMMBIE g €€ pelIeHHs, MPOBOJAWTh pacyéThl U CPABHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUYECKON BEIIMUUHBI C U3BECTHBIMU JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOIIU
(¢u3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTH IOpsAIKa
IIPOBEACHUS UCCIICIOBAHMS, AEJIaTh BBIBOBIL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0O (U3MUECKUX SBICHUN WU
¢u3nyeckux CBONCTB Tel (KaluUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00béma, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTBIBAHUS U
HarpeBaHMsl NPHU M3IYyYEHWH OT LBETAa M3Iydaromed (Imorjaomaroniei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIIEPATYPBI KUIKOCTH U
IO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI U B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWUMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEd NOCTOSHHBIX MAarHUTOB, JEUCTBUS
MarHATHOI'O TIOJII Ha IPOBOJHHUK C TOKOM, CBOMCTBA J3JIEKTPOMArHMUTA,



CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsIEMbIE MPEATION0KEHHsI, COOUpPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyA0BaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIIOJIHATE  TPSAMBIE  U3MEPEHUS  TEMIIEPATypbl, OTHOCUTEIBLHOMU
BJIQXKHOCTH BO3/yXa, CHJIbl TOKa, HAIPSIKEHHUSA C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIWYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUYECKOW BEJIMYUHBI OT
Ipyrod ¢ MCHOJB30BAHMEM MpPSIMBIX  M3MEpeHUuM  (3aBUCHUMOCTD
CONPOTUBIIEHUS MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAU IONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBJIEHUS BENIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIETO 4YE€pPEe3 NPOBOJHMK, OT HANpPSHKEHHWs Ha IMPOBOJHUKE,
UCCIIEIOBAHME  IIOCJIEIOBATEIBHOIO M NApaJUIEJIbHOIO  COCIMHEHUMU
POBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI MO pe3yJbTaTaM UCCIEA0BAHNUS;

NPOBOAUTh KOCBEHHbIE H3MepeHusi (U3MYECKUX BeNMYMH (yIenabHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBIEHHE IPOBOJHUKA, pabora H
MOIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys NPEII0KECHHONM WHCTPYKLUHH, U
BBIYHCJIATh 3HAYCHUE BEIINYUHBI;

co0JII0/1aTh MpaBWJIa TEXHUKHU O€30M1aCHOCTH MpHU padoTe ¢ 1ab0paTOpPHBIM
000opy10BaHUEM;

XapakTepu3oBaTb MPUHLMIBI JEUCTBUS HU3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TMIPOMETp, MapoBas TypOHHA, amMIepMeTp,
BOJIBTMETP, CUETUMK DIEKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npubOpHkl, HarpeBaTeNbHbBIE JIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
[PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb TIOCTOSTHHOI'O TOKA),
UCTOJb3ysl 3HAaHUS O CBOMCTBaX (U3NYECKUX SIBJICHUA M HEOOXOAMMBIE
puznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npuOopbl MO CXeMaM M CXEMaTHYHBIM pHUCYHKaM (3KUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBbl JIEKTPUUYECKHX
LENEeN C IMOCIEN0BATEIbHBIM U NApaJUICIbHBIM COCAUHEHNEM DJIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB AIEKTPUUECKHUX LETeH;



OpPUBOAUTH  TMpUMEphl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HUCIOJIB30BaHUs (PU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KHU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHuu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COOIOACHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOUCK HHpOpMamuu (PU3NIECKOTO COACPKAHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLICNATH HMH(OpMANHio, KoTopas
SBIISIETCS] IPOTHBOPEYHMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 3aJlaHUi HAYYHO-TIOMYJSPHYIO
auTeparypy  (u3MuUeckoro - coaepiKaHWs, CIPABOYHBIE MAaTEpHAIbI,
pecypchl cetn VIHTepHET, BIageTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIHN U3 OJJHOW 3HAKOBOW CHUCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC INMHUCHMEHHBIE M KpaTKWE YCTHBIC COOOIIEHMUS,
00006mass wHOpMaMIO U3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO
COJEpKaHusi, B TOM 4YHCIE MyOJUYHO TIPEJCTABIATH PE3yIbTaThl
NPOEKTHOW WIJIM WCCIIEIOBATEIBCKON NEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJIh30BaTh HM3yYCHHBIM MMOHATHHHBIA amnmapaT Kypca (U3HKH,
COIMPOBOXK/IaTh BBHICTYIIEHHUE MPE3CHTAIIUEH;

IpU BBIMOJTHEHUH YYE€OHBIX MPOEKTOB W HCCIAEAOBAHUMN (U3HUECKHUX
IPOIIECCOB paclpeesiaiTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIIEHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJleKBaTHO OLEHWBATh COOCTBEHHBIN BKJAJ B
JeSITEBHOCTD TPYIIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonity oOyuenusi B 9 kj1acce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEMA OTCU€Ta, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHS, Jehopmarius
(ympyrasi, TacTUYecKas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJoO,
IIEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHMUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CHEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydeHuUs,
U30TOIBI, sIAEpPHAs SHEPTETHKA;

paznuyath sBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENMHOE JABUXKEHUE, CBOOOHOE
MaJIeHUEe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOleOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBM)KEHHE, OTPaKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lio’KeHUEe OEIoro cBeTa B
CIeKTp ® CIOXEHHE CIEKTPalIbHBIX I[BETOB, JMAWCIEPCHS  CBETa,
€CTECTBEHHAs! PaJUOAKTHBHOCTh, BOSHUKHOBCHHE IMHEHYATOrO CIEKTpa
M3JTyUYCHHS) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE WM3YyYEHHBIX (PU3WMYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIHMBBI, BHKEHHUE TuTaHeT COJTHEUHOW CHCTEMBI, peaKTHBHOE
JBUKEHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSCEHNE, CEWCMUYECKHE BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHUOICTOBOTO W PEHTTEHOBCKOTO H3JIYYCHHUH, €CTECTBECHHBIN
paMOaKTUBHBIA (DOH, KOCMHUYECKHE JIy4H, PAAHMOAKTUBHOEC H3ITYUCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH TMPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (NMpU3HAKH) (U3UYCCKUX
SIBIICHUM;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA Ted M (U3UUYECKUE SIBICHHS, UCTIONb3YS
dusznueckre BENUYHHBI (CpEHSIE W MTHOBEHHass CKOPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYroCTH, CUJa TKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tela, UMIYJbC TeNa, WMITYJIbC CHJIbI,
MexXaHu4deckasi padoTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJ[ TTOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS DHEPIHsl CKATOU
NPYXUHBI, KWHETUYECKas OHHEPrus, TOJMHAS MEXaHU4YeCKas dHEPrHs,
NEPHUOJ] M YacTOTa KoJieOaHUH, NJTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEJIOMIICHUS CPEIbl), P ONMHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUA CMBICT HCIONIB3YEMbIX BEIHYMH,
0003HaueHUsI W CAWHHIBI (U3UUYECKUX BEITUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIIMYWHAMH,
CTpOUTH TpahWiKu N3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYHH,
XapaKTepru30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHHUS W TIPOIECCHI,
WCIIOJIb3YySI 3aKOH COXpaHEHWsS JHEPTruH, 3aKOH BCEMHPHOTO TATOTCHUS,
MPUHIMI  CYMEPIO3UINA CHJI, TPUHIUI OTHOCHUTEIBHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPAKCHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MacCOBOTO YHCEI



IPU SIIEPHBIX PEAKUUAX, MPU ITOM JaBATh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalud NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMOpod Ha 2—3 M3y4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHIA,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cuctemMy w3 2-3
YpPaBHEHHMI ), UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUIUYECKUE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
yCIIOBUE, BBISBJISATH HEAOCTAIOIIME WU M30BITOYHBIE JAaHHBIE, BHIOUPATDH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAueHus (U3HUYECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh NpPH OMOIIU
(¢u3MUeCKX METOJOB, HCIOJb3Ysl OMHCAHHE HCCIECIOBAaHUS, BbIICIATDH
IpoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh IOPSAKA
NPOBEJICHNS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

IPOBOAUTH OMBITHI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUN WU
¢u3nuecknx CBOWCTB Tell (M3ydeHUE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsS] PHEPTUH, 3aBUCHUMOCTHb IepuUoAa KoJIeOaHUW MPY>KUHHOTO
MasATHUKa OT MAaccChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/BI MAJIBIX KOJICOAHMM, IPSIMOJIMHEHHOE PaCpOCTpaHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CHEKTP, M3YUYEHUE CBOMCTB M300paKeHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JAWH3e, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOATENTLHO CcOOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0Opy/lOBaHUS, ONHUCHIBAaTH XOJ  ONbITA U  €r0  pe3yJbTaThl,
(GopMyIupPOBaTH BHIBOJIBL;

IPOBOAUTH IPU HEOOXOJUMOCTH CEPHUIO IPSIMBIX MU3MEPEHUM, Onpenemss
cpeqHee 3HAaYeHHE U3MepseMOoil BenuyuHbl ((OKYCHOE paccTOsHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTH HCCJIENOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEJIMYUH C
UCIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHHU
IIPM PaBHOYCKOPEHHOM JIBHJKEHHWHM O€3 HaudaJlbHOW CKOPOCTH, Mepuoaa
KOJIEOaHW MaTeMaTHYeCKOro MasTHHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja MaJeHus U yria NpeIoOMJIEHUs OT yria



MajieHus1): IUIAHUPOBAaTh HCCICAOBAHHWE, CaMOCTOATEIHLHO COOHMpATh
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
dbu3MYecKUX BEIMYUH B BUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHus;

IPOBOAUTh KOCBEHHBIE W3MEPEHUS (PU3NYSCKUX BEIUYMH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TpPU PABHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPHUIHEHT
TPEHHSI CKOJIBKCHHSI, MEXaHWueckas padoTa W MOIIHOCTh, 4YacTOTa H
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro | IMPYKUHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOWpAIONICH JIMH3BL, PAJUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIys MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAYCHWE BEJIMYMHBI U aHAITM3UPOBATH MOJIYYCHHBIC PE3YJIbTAThI C YUETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HMCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJIeJb aToMa, HYKJIOHHas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
OpU PENICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBl IS
MOCTPOCHMS M300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHOOpPMAIMI0O O  MPUMEPax)
NPAKTUYECKOTO HCIOJIb30BAHUS (PU3NUYECKUX 3HAHWUN B TOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlleHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYHIICCTBIISITh TOWCK uHPOpManuu (U3HYECKOTO COJACpPKaHUS B
HNuTeprHeTe, caMOCTOSITENNBHO (hOPMYITUPYS MOMCKOBBIN 3alpoc, HaXOIUTh



MyTH OINpPEAENICHNUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIIMXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

UCITI0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-NOMYJSPHYIO
JAUTEPaTypy (PU3MYECKOrO COAEp)KaHUs, CIPABOYHBIE MaTEpHAIbI,
pecypcel cetn MHTepHeT, BiageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
UH(pOpPMAIIMK U3 HECKOJIBKUX HCTOYHHKOB (PUINYECKOTO COJEpKaHUs,
nyOIMYHO MPEACTAaBIATh PE3YIbTaThl MPOSKTHON MIIM UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCIOJIb30BaThb  U3YUYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJICHUE TMpEe3eHTalrel ¢ y4€TOM OCOOEHHOCTEH ayauTOpHUH
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrtpoiasbnbie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. ®u3uka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MUpa
b K
1.1 ®dusuka - Hayka o0 IpUpoJe 2 nommorexa 110
https://m.edsoo.ru/7f416194
b K
1.2 dusnueckre BEIMINHEI 2 1 nomotexa O
https://m.edsoo.ru/7f416194
. bubmuotexa [JOK
1.3 EctecTBeHHOHAY4YHBIN METO/T MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 Crpoenue Belie 1
TPOCHIE BelivTRd https:/m.edsoo.ru/7f416194
29 JIBrykeHre u B3aUMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIelCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITICCKOT ABIDKEHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0OTHOCTh 4 1 bu6nmoreka [JOK




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

bubmuoreka [JOK

3.3 Cuna. B 14 2
g, BHbL Ci https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya naBieHus: TBEPIAbIMU 3 bubnuoreka [JOK
' TEJIaMH, )KUJAKOCTSIMHU 1 ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlIeHNE KUIKOCTH 5 bubnmorexa LOK
https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.3 A 6
TMOC(EpHOE AaBlIeHNE https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
5.1 PabGoTa 1 MouHOCTH 3 1 Eubmorexa OK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie Mexari3Mb! > ! https://m.edsoo.ru/7€416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne n/m P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpoLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHU S
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 7 1 bubnuoreka [JOK
' U UX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN 2IIEKTPUYECKUIT TOK 20 2 7 bubmorexa OK
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHask UHIYKIUS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne n/m P Konrtpoiasbubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' OMKCaHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 BsaunMmonelicTeue Tem 20 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
bu6morexka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue Kojae0aHUsI U BOJTHbBI
bub6 OK
2.1 MexaHnudeckue KojeOaHus 7 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4ecKkre BOJTHbBI. 3BYK 8 1 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETa 6 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
5.1 14 4 1
CIyCKaHHUE U TMOTJIONICHUE CBETa aTOMOM hitps://m.cdsoo.ru/7f41ada6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBTOpuTE1bHO0-00001IAK0 1M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ) bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne [ara nugposbie
Tema ypoka Kontposbubie | IIpakTnueckue
n/n Bcero u3ydeHnusi | odpa3zoBaTejibHbIE
padoThI padoTsbI
pecypcbl
duzrka — HayKa O MPUPOJIE.
i PP bu6mmoreka [IOK
1 SIBnenus npuposl. 1
https://m.edsoo.ru/ff09f72a
DOusnvecKue SBICHUS
MexaHn4decKkue, TeIUIOBBIE,
bubmmoreka [JOK
2 ANEKTPUIECKUE, MAaTHUTHBIE, 1
https://m.edsoo.ru/ff09f72a
CBETOBHIC, 3BYKOBBIC SIBIICHUSI
3 ®Ou3nvecKre BEINIUHBI U UX | bubnuorexa [JOK
U3MEpEHNE https://m.edsoo.ru/ff09f72a
Ypok-uccienoBanue
"NU3mepenune TeMneparypsl
4 IIPH ITIOMOIIH >KHUIKOCTHOIO 1 1 bubmorexa HOK
P A https://m.edsoo.ru/ff09f72a
TEpPMOMETpPA U TaTUUKA
TemnepaTrypsr"”
Kak ¢usuka u apyrue
€CTECTBEHHbIEC HaYK1
HU3y4YaloT MIPUPOTY.
i PHPOAY N bubmuoreka [JOK
5 EcrecTBeHHOHAaY4HBIN METOL 1
https://m.edsoo.ru/ff09f72a
no3Hanus. Onucanue
(bu3MUYeCKUX SIBICHUH C
TIOMOTIbIO MOJIETIEeN
6 Ypok-uccnenopanue 1 1 bubnmoreka [JOK




"[IpoBepka runoTe3bl:
JATBbHOCTD MOJIETA [IAPHUKA,
MYIIEHHOTO TOPU30HTAIBHO,
TeM OOJIbIIIE, UeM OOJIBIIE
BbICOTA ITycKa"

https://m.edsoo.ru/ff09f72a

Crtpoenue BemiectBa. OMBITHI,

bubmmoreka [{OK

7 JIOKA3bIBAIOIINE TUCKPETHOE
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIIECTBA
bubmmoreka [{OK
8 JIBM>KeHHEe YacTHIl BElecTBa
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoBanue «OMNBITHI
bu6moreka [IOK
9 10 HAOJIIOIEHHIO TEMIOBOTO
https://m.edsoo.ru/ff09f72a
pacIIupPEeHUS Ta30BY
10 ArperaTHbI€ COCTOSIHUS bubnuoreka [IOK
BeIIECTBA https://m.edsoo.ru/ff09f72a
B3anmocBs3p Mexay
CBOMCTBaMH BEIIECTB B
pa3HBIX arperaTHbIX
11 COCTOSIHUSIX B UX bubmorexa LHOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI
MexaHnueckoe OBIKEHUE.
bubmuoreka [JOK
12 PaBHOMepHOE U
https://m.edsoo.ru/ff0a05c6
HEpaBHOMEPHOE JBIKECHUE
13 Cxkopoctb. Ennnanist bubnunoreka [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079c¢
bubnunoreka IIOK
14 Pacuer nmytu u BpeMeHHU 1

https://m.edsoo.ru/ff0a0ae4




JIBIKECHUSA

WNuepuust. 3aKkoH HHEPLUH.
BzauMmopeiicTBue TeI Kak

bu6mmoreka [IOK

15
IIpUYNHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBIDKEHHUSI TEI
IInoTHOCTE BemecTBa. Pacuer
bubmmoreka [{OK
16 Macchl ¥ 00beMa Tella 10 ero
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlabopaTtopHnast pabota
bubmmoreka [{OK
17 «Omnpenenenre MIOTHOCTH
.. https://m.edsoo.ru/ff09f72a
TBEPJIOTO TEIIa»
13 Pemenne 3agau 1o teme bu6moreka [IOK
"IInoTHOCTE BemecTna' https://m.edsoo.ru/ff0al23c
Cuia Kak XapakTepuCTHKa
. bu6mmoreka [IOK
19 B3anMoercTeus Ten. Crna
https://m.edsoo.ru/ff09f72a
ynpyroctu. 3akoH ['yka
JlaGopaTtopnas pabota
«M3yueHue 3aBUCUMOCTH
20 acTshKeHUs (nedopMariim) bubmorexa HOK
P ACPOPMAH https:/m.edsoo.ru/ff09F72a
MPY>KUHBI OT TPUIIOKEHHOMN
CHJIBI»
)1 SIBnenue tarorenus. Cuna bubmuoreka [JOK
TSKECTU https://m.edsoo.ru/ff09f72a
CBs13b MEXY CHIION TSKECTU
” u Maccoi Tena. Bec tena. bu6mmoreka [JOK
Pemienue 3agau mo treme https://m.edsoo.ru/ff0al778
"Cuna Tsxectu"
23 Cuna TsKecTu Ha Jpyrux bubnunoreka [JOK




mwiaHeTax. Puznyeckue
XapaKTEPUCTUKH TUIAHET

https://m.edsoo.ru/ff0al1502

b K
24 N3mepenue cun. Jlunamomerp nommorexa 110
https://m.edsoo.ru/ff0al8cc
b K
25 Bec Tena. HeBecomocth nommorexa 11O
https://m.edsoo.ru/ff0al778
CrnosxeHue AByX cuil,

26 HaIlpaBJICHHBIX 10 OJTHON bubnuorexa [JOK
npsiMoi. PaBHOiefcTByOIAs https://m.edsoo.ru/ff0ala70
cuI

7 Pemenue 3agad mo reme bu6moreka [IOK
"PaBHonelicTBYyrOIAsA crt" https://m.edsoo.ru/ff09f72a
TpeHue CKOIbXKEHUS 1

28 TpeHue nokos. TpeHue B bubmmorexa LHOK

P P https://m.edsoo.ru/ff0a1b9¢
MIPUPOJIE U TEXHUKE
JlaGopaTtopHnast pabota
«M3yueHue 3aBUCUMOCTH

29 CHUJIbI TPEHUS CKOJIbKEHHUS OT bubnuoreka [JOK
CUJIBI JIaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIIPUKACAIOIIUXCS
MMOBEPXHOCTEI»

Pewrenue 3agau Ha
bubmuoreka [JOK
30 onpesieieHue
. . https://m.edsoo.ru/ff09f72a
PaBHOJICHCTBYIOLIEH CUIIbI
Pemrenue 3agau o remam:
31 «Bec Tenay, «I'padpuueckoe bubnuorexa [IOK

n3o0paxenue cuim, «CUib,
«PaBHOAECUCTBYIOIIAS CHAIDY

https://m.edsoo.ru/ff0alde0




KonTtponsHas pabora o
TeMaM: «MexaHu4decKoe
NIBIOKEHHEY, «Macca,

bu6mmoreka [{OK

32
IUIOTHOCTEY, «Bec Temay, https://m.edsoo.ru/ff09f72a
«['paduueckoe n3odpaxxeHne
criy, «Cunbl»
JaBnerune. CiocoObl
33 €HBIIICHNA U VBEINYSCHUS bubmmorexa [TOK
™ B https://m.edsoo.ru/ff0a20a6
aBJICHUS
JlaBnenue raza. 3aBUCUMOCTD
N bubnuorexa [JOK
34 JIaBJICHHMS Ta3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEMITepaTyphI
[Tepenaua naBneHus
35 TBEPABIMU TEJIAMHU, bubnuoreka [IOK
SKAJIKOCTSIMH U Ta3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackansg
JlaBiaeHue B )KHUIKOCTH U rase,
. bu6mmoreka [JOK
36 BBI3BAHHOE JIEICTBUEM CHIIBI
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemrenue 3agaud mo reme
bu6mmoreka [JOK
37 «JlaBlieHrE B )KUAKOCTH U
https://m.edsoo.ru/ff0a2826
rase. 3axoH Ilackaisy
bubmuoreka [JOK
38 Coo01arormecs cocyabl
ottt YA https://m.edsoo.ru/ff0a2970
39 I'mnpaBaudeckuil mpecc bubmnorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopimneBoi bubnuoreka [IOK

JKUJKOCTHBIN Hacoc

https://m.edsoo.ru/ff09f72a




Atmocdepa 3emuu. [Tpuanab
CYyILECTBOBAHUS BO3YILIHON
000J7109KH 3eMITH.

bu6mmoreka [{OK

41
3aBHCUMOCTH aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJI
YPOBHEM MOpPS
4 Bec Bo3myxa. ATmocdepHoe bubnuotexa [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
13 N3mepenue atmocdepHoro bubnuorexa [JOK
nasneHus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EepHOTrO
bu6moreka [IOK
44 JIaBJICHUS OT BBICOTHI HaJl
https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPS
Bbapomerp-anepon.
P P P bu6moreka [IOK
45 ATtMocdepHOe naBIeHUE HA
https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
46 Pemenne 3agau mo teme bubnuorexa [JOK
"AtmocdepHoe naBieHue" https://m.edsoo.ru/ff09f72a
JleiicTBUE JKUAKOCTH U T'asza
bu6mmoreka [JOK
47 Ha MOTPYKEHHOE B HUX TEJIO.
https://m.edsoo.ru/ff0a3276
ApxumenioBa cuia
JlaGopaTtopHas pabota
«Omnpenenenue
bel N bubnuoreka [JOK
48 BBITAJIKMBAIOIICH CHIIBI,
. . https://m.edsoo.ru/ff0a33fc
JNEHCTBYIOLIEH HA TEJO,
MOTPYKEHHOE B KHJIKOCTbH)
49 JIaGopatopHas paboTa 1o bubnuorexa [IOK

TeMe «lMccnemoBanue

https://m.edsoo.ru/ff0a3514




3aBHCUMOCTH BECa Teja B
BOJZIe OT 00BEMa
MOTPYKEHHOM B KUJIKOCTh
YacTHU TeJa»

bu6mmoreka [IOK
50 [InaBanue ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnast pabota
"KoHcTpyupoBanue
51 apeoMeTpa Ui bubnuorexa [JOK
KOHCTPYUPOBAHUE JTOIKU U https://m.edsoo.ru/ff09f72a
OTpeieNIcHuE €€
rPy30II0AbEMHOCTH "
Pemmenue 3amaq no remMam:
«IInaBanue cynos.
52 BosnyxonnaBanue» bubamorexa LHOK
X ’ https://m.edsoo.ru/ff0a3654
«/laBeHne TBepaBIX TEN,
SKUJIKOCTEN U ra3oBy
53 Mexanuveckast pabora bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
54 Mougaocts. Equauiisr bubnuoreka [[OK
MOUIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoanue "Pacuér
. bubmuoreka [JOK
55 MOIIHOCTH, pa3BUBAEMOM MpH
. " https://m.edsoo.ru/ff09f72a
oabEME MO JIECTHULIE
56 [IpocTeie MexaHu3MbI. Peryar. bubnunoreka [JOK
PaBHOBecue cui Ha pelyare https://m.edsoo.ru/ff09f72a
KonTtponbHas pabota o Teme
p p bu6mmoreka [JOK
57 «/laBieHne TBEpABIX TEl,

JKUJIKOCTEN U Ta30B» /

https://m.edsoo.ru/ff09f72a




Bcepoccuiickas npoBepoyHas
pabora

PesepsHblii ypok. Pabora ¢
TEKCTaMHu 1o TeMe «/laBieHue

. . bubnuorexa [JOK
58 TBEPJBIX TEJ, )KUJIKOCTEH U
. https://m.edsoo.ru/ff0adffe
ra3oB» / Bcepoccuiickas
IpoBepoyHas paboTa
Poruaru B Texuuke, ObITY U
npupoie. JlabopatopHas
59 §6§Ta «I/IccnePOBaEHe 0.5 bubnmorexa [TOK
p . a ’ https://m.edsoo.ru/ff0a478e
YCIIOBUH PaBHOBECHS
phIdaray
Pemrenue 3agad mo teme
bu6moreka [IOK
60 «Y croBHs paBHOBECHS
https://m.edsoo.ru/ff0a48a6
phIdaray
KoaddumumenT mosesnoro
NEUCTBUS MEXaHU3Ma. EuG OK
61 JlaGopaTtopHnas pabota 0.5 nommorexa L
https://m.edsoo.ru/ff09f72a
«3mepenue KII1/]
HaKJIOHHOH TIJIOCKOCTHY
& Pemenne 3agau mmo teme bubnuoreka [JOK
"Pabota, momHoCTh, KIT/I" https://m.edsoo.ru/ff0ad4c48
MexaHudeckas SHEPTHS.
bubmuoreka [JOK
63 Kunernueckas u
https://m.edsoo.ru/ff0a4252
MMOTEHITMAIbHAS SHEPT U
64 3aKOH COXpaHEHUs bubnunoreka [JOK
MEXaHUYECKOHN SHEPrUun https://m.edsoo.ru/ff0a4360
65 YPOK-3KCIIEPUMEHT I10 TEME 1 bubnuoreka [JOK




"DKCepUMEHTAIbHOE
OIPENEIEHUE U3MECHEHUS
KHHETHYECKON 1
MOTEHIIMATBLHON YHEPTUU TIPU
CKaTBIBAaHHMH TeJIa 110
HaAKJIOHHOH INTOCKOCTH"

https://m.edsoo.ru/ff09f72a

KonTponsnas pabora no teme

66 Pa6 | bubmmoreka [{OK
(«FaboTa 1 MOTIHOCTD. hitps://m.edsoo.ru/ff0972a
DOHeprus»

P i .P

. e3epBHBIN ypok. PaboTa ¢ 1 BuGmrorexa LOK
TEKCTAMHU T Teme https://m.edsoo.ru/ff0adee6
"MexaHudeckoe IBUkeHue"

P i . Pao

" €3EPBHBIN YPOK "e; 06Ta c 1 BuGmorexa LOK
TEKCTAMHTIO TEME “HaboTa. hitps://m. edsoo.ru/ff09f72a
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB 68 12

I10 ITIPOTPAMME




8 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne [ara nugposbie
Tema ypoka KonTposbubie | IIpakTnueckue
n/n Bcero u3ydeHusi | odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
OcHOBHBIE TIOJIOKEHUS
| MOJIEKYJIIPHO-KMHETHYECKOM | bubnuorexa [JOK
TEOPUHU U UX OIIBITHEIE https://m.edsoo.ru/ff0a5256
TIOITBEPK ICHUS
) Macca u pa3mep aTOMOB U 1 bu6moreka [IOK
MOJIEKYH https://m.edsoo.ru/ff0a5256
Monenn TBEPAOTO, KUIKOTO
P N bubnuorexa [JOK
3 1 Ta3000pa3HOT0 COCTOSTHUM 1
https://m.edsoo.ru/ff0a540e
BellleCTBA
OObscHEHUE CBOMCTB
TBEPJIOTO, )KUJKOTO U
4 ra3z000pa3HOro COCTOSTHUN 1 bubnuoreka [JOK
BEILIECTBA HA OCHOBE https://m.edsoo.ru/ff0a5256
MOJIOKEHUW MOJIEKYJISIPHO-
KHMHETUYECKON TEOpUHU
5 Kpucrannuueckue u | bubnuoreka [JOK
aMmopdHBIC TeIa https://m.edsoo.ru/ff0a5800
CmauuBaHue u
bubmuoreka [JOK
6 KalWJLUIIPHOCTD. 1
https://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HATSKEHUE
7 TemoBoe pacmmpenue u | bubnuoreka [IOK
ckatue https://m.edsoo.ru/ff0a5a26




Temnepatypa. CBsi3b

bubnuoreka [IOK

BBIICIACMOTO UM IIPpU
OXJIAXKJICHHUH

8 TEMIIEPATypPhI CO CKOPOCTHIO
https://m.edsoo.ru/ff0a5256
TEIIOBOI'O JBUKEHUS YaCTHUI]
Buyrpennsas sueprust.
yiP P bu6mmoreka [IOK
9 CriocoObl H3MEHEHUS
. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEPruun
bubmmoreka [{OK
10 Bunn Tenmonepegaun
I[ pel https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"[IpakTnueckoe

1 HCIIOJIb30BaHNE TEIJIOBBIX bu6moreka [IOK
CBOMCTB BENIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IENSIX
sHeprocoepekeHus"

12 KoanduecTBO TEMNOTHI. bubnuorexa [JOK
VenbHasg TEIVIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TETIIOBOTO

13 Oamanca. TermmooOMeH 1 bubmorexa LHOK

' https://m.edsoo.ru/ff0a7088
TEIIOBOE paBHOBECHE
JlaGopaTopHnas pabota
"UccneqoBaHue IBICHUA
bubmuoreka [JOK
14 TeII000MeHa Mpu
. https://m.edsoo.ru/ff0a6a98
CMEIINBAHUN XOJOIHOU U
ropsiyeit Boip1"
Pacuer xosmyecTBa TEIUIOTHI,
HEOOXO0IMMOI0 IS
bu6mmoreka [JOK
15 HarpeBaHus Tela u

https://m.edsoo.ru/ff0a5256




JlaboparopHas paboTa

bubnuoreka [IOK

16 "Onpenenenue yaenabHOM
" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus ToIiMBa. Y ienbHas bubnuoreka [JOK
TEIUI0Ta CrOPaHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue n oTBEpAECBaHUE
18 KpUCTAJIIIMYECKUX TEJI. bubnuorexa [JOK
VnenpHas TennoTa https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
JlaGopaTtopHnast pabota
19 "Onpenenenne yaenbHOM Bubnmorexa [IOK
el e " https://m.edsoo.ru/ff0a72fe
TETJIOTHI TIJIABJICHUS JIba
20 [Tapoo6pazoBanue u bubnuoreka [JOK
KoHAeHcauus. Mcnapenne https://m.edsoo.ru/ff0a740c
Kunenwne. Y nensHas terwiora
napooOpa3oBaHus U
bu6moreka [IOK
21 KOHJCHCAIIMU. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a786¢
TEMIEPATypPbl KUTICHUS OT
aTMOC(epHOTro TaBJICHUS
BnaxHocTh BO3ayxa.
JlaGopaTtopHnas pabota
" bubnuoreka [JOK
22 Onpenenenue
. https://m.edsoo.ru/ff0a7628
OTHOCHUTENIbHOM BIIaYKHOCTH
BO3ayXxa"
Pemenue 3anau Ha
23 omnpe eJ'IeHI/II; BJI&YKHOCTH Bubmrorexa LIOK
pea https://m.edsoo.ru/ff0a7628
BO3/yXxa
24 [TpuHIMOBl PabOTHI bubnuoreka [IOK




TEIUIOBBIX JBUIATEIICH.
[TapoBas TypOuHa.
JIBurarens BHYTPEHHETO

https://m.edsoo.ru/ff0a7628

CropaHus
KII/ TermoBoro nBuratess.
bu6mmoreka [IOK
25 TennoBbie IBUTATEIIN U
. https://m.edsoo.ru/ff0a7c7¢c
3aIHUTa OKPYXKAIOIIEH CpeIbl
3aKOH COXpaHEHUS U
bubmmoreka [JOK
26 MIPEBPALLEHUS SHEPTUU B
https://m.edsoo.ru/ff0a7628
TETJIOBBIX MPOIIEccax
[ToaroToBka Kk KOHTPOJIBHOU
pabote o Teme "TemnoBbie
bu6moreka [IOK
27 siBJicHus. M3menenue
N https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUI
BemecTna"
KonTtponsHas padoTa no

)3 Teme ""TennoBeie SBICHMUS. bubnuorexa [JOK
N3MeHnenue arperaTHbIX https://m.edsoo.ru/ff0a86ae
COCTOSIHMHU BeriecTna"

29 DnekTpusanus Tei. [[Ba poaa bubnuoreka [[OK
JIIEKTPUUYECKUX 3aPAI0B https://m.edsoo.ru/ff0a7628
Ypok-uccienoBaHue

30 "OnexkTpu3auus Tein bubnuoreka [JOK
WHJyKIUEH U IpU https://m.edsoo.ru/ff0a7628
COINPUKOCHOBEHUH"

Bzaumonericteue
bu6mmoreka [JOK
31 3apsHKEHHBIX TEJ. 3aKOH

Kynona

https://m.edsoo.ru/ff0a87e4




DIEKTPUYECKOE TOJIE.

HanpsixeHHOCTB
bu6mmoreka [IOK
32 AIEKTPUUECKOTO TTOJISL.
https://m.edsoo.ru/ff0a8a0a
[IpuHnun cyneprno3unun
BIEKTPUYECKUX TOJIEN
Hocurenu snexkrpruecknx
. bubnuotexa [JOK
33 3apsA0B. DIIEMEHTapHBIH
https://m.edsoo.ru/ff0a7628
3apsna. CtpoeHue atoma
[IpoBOTHUKH U TUAIECKTPHUKH.
34 3£(OH COXpaHECHUS ’ bubnmorexa [TOK
P https://m.edsoo.ru/ff0a8ef6
ANEKTPUIECKOTO 3apsiaa
Pemrenue 3agag Ha
. bubnuorexa [JOK
35 MIPUMEHEHHE CBOMCTB
https://m.edsoo.ru/ff0a90cc
AIIEKTPUUECKUX 3apsII0OB
DIJIEKTPUYECKHI TOK, YCIOBUS
36 €ro CylIeCTBOBaHHMS. bubnuoreka [IOK
HCTOYHMKH 3TIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JlelicTBUA 3JIEKTPUYECKOTO bubnuoreka [JOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue
18 "JleiicTBHE 2IEKTPUYECKOTO bubmuoreka [JOK
1OJIs HA TIPOBOIHUKU U https://m.edsoo.ru/ff0a7628
JIUBJIEKTPUKT"
DJIEKTPUYECKUI TOK B
p bu6mmoreka [JOK
39 METaJljax, KUAKOCTIX U
https://m.edsoo.ru/ff0a9838
raszax
40 DneKkTpuyecKas Lenb U e€ bubnuoreka [JOK




COCTaBHBIC 4HaCTH

https://m.edsoo.ru/ff0a7628

41

Cuna Toka. JlaboparopHas
paboTa "M3mepenue u
peryaupoBaHue CHIIbI TOKa"

0.5

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

42

DNEKTPUUYECKOE HAMPSKEHHE.
BoabsTmerp. JIabopaTopHas
pabora "U3mepenue u
perynupoBaHue
HanpspkeHus"

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0a9¢e14

43

ComnpoTtuBieHue
MPOBOJIHUKA. Y IETBHOE
COTIPOTHUBIICHUE BEIIECTBA

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

44

JlabopaTtopHnast pabota
"3aBHCHUMOCTB
ANIEKTPUYECKOTO
COMPOTHBIICHUS IPOBOIHUKA
OT €ro JUIMHBI, MJIOUIaAx
MONIEPEYHOT0 CEYCHHUSI U
Marepuana"

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

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHust. 3akoH OMma st
ydacTKa [enu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTopHas pabota
"UccneqoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYILETO uepe3
PE3UCTOpP, OT CONPOTUBIICHUS
pe3UcCTOpa U HAMPSHKEHUS Ha
pe3ucrope"

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

47

IlocnegoBarenbpHOE U

bu6mmoreka [JOK




[apajIeIbHOE COCAUHEHUS
IIPOBOJIHUKOB

https://m.edsoo.ru/ff0aa04e

JlaboparopHas paboTa
"[IpoBepka npaBuia
CJIOKEHHUSI HAPSDKEHUM ITpU

bu6mmoreka [IOK

48
IOCJIE0BATEIHEHOM https://m.edsoo.ru/ff0aaa58
COCTMHEHHUH JIBYX
pe3uctopos"
JlabopaTtopHnas pabota
"IIpoBepka npaBuna aist
POBEpKA HpABIIA X Bu6nuorexa [IOK
49 CHJIBI TOKA NPH
https://m.edsoo.ru/ff0aadle
MapajuieIbHOM COCTMHCHUH
pe3uctopon"
Pemrenue 3agag Ha
50 NpuUMeHeHHe 3akoHa OMa Jiist bubnuoreka [IOK
Pa3INYHOrO COECIUHEHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
Pa6ora u moutHOCTH
bu6mmoreka [JOK
51 3JIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenna
JlaGopaTtopHnas pabota
5 "Onpenenenue paboThl U bubnuoreka [JOK
MOIIIHOCTHU 3NEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DIEKTPUYECKUE LIETIH U
53 MOTPEOUTENHN IIEKTPUIECKOI bubnuorexa [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 IlocTOsiHHBIE MArHUTEI, KX bu6mmoreka [JOK




B3aUMOJEHCTBUE

https://m.edsoo.ru/ff0aa04e

55

Ypok-uccienoBaHue
"N3yuenue nonen
MOCTOSTHHBIX MAarHuTOB"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac3d0

56

MarauTHOE 1HoJe.
MaruuTHoe 1oJie 3eMIId U
€ro 3HaueHue I )KU3HU Ha
3emie

bubmmoreka [JOK
https://m.edsoo.ru/ff0acOba

57

[ToaroroBka Kk KOHTPOJIBHON
pabote 1Mo Teme
"DJIeKTpUYECKHE 3apsabl.
3apsHKEeHHBIE TeJla U UX
B3aMMO/ICHCTBHSI.
[ToCcTOSIHHBIN AIIEKTPUUECKUI

n

TOK

bu6moreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KonTtponsHas padoTa no
TeMme "DNeKTpUuYecKue
3apsbl. 3apsKeHHbIE Tella U
UX B3aUMOJICHCTBUAL.
[TocTOSIHHBIN IIEKTPUUYECKUI
Tok" / Beepoccuiickas
poBepouHas paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abea8

59

PesepBHriit ypok. Pabora ¢
TEKCTaMU 110 TeME
"[locTostHHBII
ANIeKTpUUYECKHi TOK" /
Bcepoccuiickas npoBepoyHas
pabota

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

60

OmneiT Opcrena. MarautHoe

bu6mmoreka [JOK




I10JI€ DJIEKTPUYECKOIO TOKA
MarHuTHO€E 10JI€ KaTYIIKH C
TOKOM

https://m.edsoo.ru/ff0ac1d?2

61

[Ipumenenune
JJIEKTPOMArHUTOB B TEXHHUKE.
JlaboparopHas pabota
"U3yueHue nencTBUs
MarHUTHOTO TIOJISl Ha
MPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac74a

62

DIIEeKTPOABUTATEIH
IOCTOSIHHOTO TOKa.
Hcnons3oBanne
AJIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX H
Ha TpaHCIIOpTe.
JlaGopaTtopHnast pabota
"KoncrpynpoBanue u
n3ydeHue paboThl
ajeKTpoaBuraress"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHO M
nHaykuuu. [Ipasuno Jlenna

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

64

DnextporeHepatop. Crocoobl
MOJIy4EHUS DIIEKTPUIECKOH
SHEPTrUU. DIEKTPOCTAHLIUU
Ha BO300OHOBIISIEMBIX
HMCTOYHUKAX SHEPIUU

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

65

[ToaroToBka Kk KOHTPOJIBHOU
paboTte o Teme

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




"DeKTpuUecKue u
MAarHUTHBIE ABJICHUS"

KonTtponsHas pabora o

bu6mmoreka [IOK

66 TeMe "DIeKTpUYECKUue u 1
" https://m.edsoo.ru/ff0acb14
MAarHUTHBIE SIBJICHUS
PesepsHbliit ypok. Pabora ¢
bubmmoreka [{OK
67 TEKCTaMU I10 TeMe 1
" " https://m.edsoo.ru/ff0acc5e
TertoBbie SIBJIECHUS
PesepsHbliit ypok. Pabora ¢
bubmmoreka [{OK
68 TEKCTaMU TI0 TeMe 1
" " https://m.edsoo.ru/ff0acb14
MarHuTHbIE SIBIICHUS
OBUIEE KOJIMYECTBO YACOB
- 68 14.5

[10 TTPOIT'PAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne [ara nugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3ydeHnusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
| MexaHn4ecKoe JBIKCHHUE. | bubmmoreka [IOK
MarepuanbHas TOUKa https://m.edsoo.ru/ff0ad474
Cucrema orcuera.
bubmmoreka [{OK
2 OTHOCHUTENBHOCTH 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBHKCHHUSI
3 PaBHOMEpHOE 1 bubnuoreka [JOK
MPSIMOJIMHENHOE JIBM)KEHHE https://m.edsoo.ru/ff0ad19a
HepaBunomepHnoe
4 MPSAMOJIMHENHOE JBUKEHUE. | bubnuoreka [IOK
CpenHsisi ¥ MTHOBEHHAsI https://m.edsoo.ru/ff0ad474
CKOPOCTb
[Ipsimonunelinoe
bu6mmoreka [JOK
5 PaBHOYCKOPEHHOE JIBUIKECHHUE. 1
https://m.edsoo.ru/ff0ad8d4
Yckopenue
CKOpOCTh NMPAMOJMHEHHOTO
P P bubmuoreka [JOK
6 PaBHOYCKOPEHHOTO 1
https://m.edsoo.ru/ff0ad474
nsuxenus. ['paduk ckopoctu
JlaGopaTtopHas pabota
"Onpenenenne yCKOpeHus
P YEROP bubmuoreka [JOK
7 Teja IIPYU PaBHOYCKOPEHHOM 1 1

JNIBUKEHUHU 110 HAKJIOHHOM
IJIOCKOCTH"

https://m.edsoo.ru/ff0adb18




CB00OOIHOE TTaJICHUAE TEIL.

bubnuoreka [IOK

8
OmnpiTel [Nanmnest https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NBHXKEHHUE 11O
okpyxxHoCTH. [lepuon n
Py P bu6mmoreka [{OK
9 gacToTa oOpaIeHusl.
. https://m.edsoo.ru/ff0ael76
JIuneliHas u yriaosas
CKOpPOCTH
10 LlenTpocTpemMuTenbHOE bubnuotexa [JOK
YCKOpEHHe https://m.edsoo.ru/ff0ad474
1 [lepsriii 3akon HptoToHa. bubnuoreka [JOK
Bexkrtop cuiibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka [IOK
PaBHOfelicTBYIOIIAS CHITa https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akoH HproToHA. bubnuoreka [IOK
Cynieprio3unus cui https://m.edsoo.ru/ff0ae982
Pemrenue 3agad Ha
bu6moreka [IOK
14 MPUMEHEHHE 3aKOHOB
https://m.edsoo.ru/ff0aebbc
Hprorona
bu6mmoreka [JOK
15 C .3 r
1A YHPITOCTH. JAKOH & yia https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agau mo teme bubmuoreka [JOK
«Cuia yrpyroctu» https://m.edsoo.ru/ff0ad474
JlaGopaTopHas pabota
17 «OmnpeneneHne )KeCTKOCTH bubmmorexa [TOK
pea https://m.edsoo.ru/ff0ace28
NPYKUHBDY
18 Cuna Tpenns bubmuoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3asau 1o teme bubmuoreka [JOK




«Cuia TpeHus»

https://m.edsoo.ru/ff0afa26

JIaboparopHas paboTa

20 "Onpenenenue bubnuorexa [JOK
Kod(uIreHTa TpeHus https://m.edsoo.ru/ff0af8be
CKOJIbKEeHUS"

Pemenue 3agau no reme Bu6 OK
21 "3akonbl HetoTona. Cuina nomoreka I
" https://m.edsoo.ru/ff0afb8e
ynpyroct. Cuna TpeHus
Cuna TsSHKeCTH U 3aKOH

2 BCEMHUPHOTO TATOTEHUSI. bubnuoreka [JOK
Yckopenue cBOOOTHOTO https://m.edsoo.ru/ff0af044
TaJIeHUS
Ypok-koHpepeHIus
"JIBU>KEeHME TEI BOK

A YT bu6moreka [IOK
23 rPaBUTAIMOHHOTO LIEHTpa
https://m.edsoo.ru/ff0ad474
(Conneunas cucrema).
lanaktukn"
Pemrenue 3agau mo reme
" bubnuoreka [{OK
24 Cuinta TSKeCTH U 3aKOH
" https://m.edsoo.ru/ff0af518
BCEMUPHOTO TATOTEHUS
[lepBas kocmuueckas
bubnuoreka [JOK
25 ckopocTb. HeBecoMocTh U
https://m.edsoo.ru/ff0af33c
neperpy3ku
PaBHOBecue MaTepuanbHOW
TOYKH. AOCOTIOTHO TBEPOE
26 teno. PaBHOBecue TBEpAOTO bubnunoreka [JOK

TENa ¢ 3aKPEIVIEHHON OCBhIO
BpaieHus. MOMEHT CUIIBL.
Lentp TsKECTH

https://m.edsoo.ru/ff0afe36




PaBHOBECHE MaTepHaIbHON
TOYKH. AOCOTIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO

bu6mmoreka [IOK

27
TeJa C 3aKpEIJIEHHON OChIO https://m.edsoo.ru/ff0ad474
BpaieHuss. MOMEHT CUIIBL.
LenTp TsxecTn
Pemenne 3amad mo Teme Bu6 110K
HOJIMOTEKA
28 "MomeHT cuibl. Ilent
" Henp https://m.edsoo.ru/ff0b02b4
TSDKECTH
[ToaroToBka Kk KOHTPOJIBHOU
29 pabote 1Mo Teme bubnuotexa [JOK
"MexaHn4decKkoe IBHKEHHE. https://m.edsoo.ru/ff0b0408
Bzaumoneticteue ten"
KonTtponsHas padoTa o reme
" bubnuorexa [JOK
30 Mexannueckoe IBUKEHHE.
. " https://m.edsoo.ru/ff0b06ec
BsaunMmonelicTsue Ten
Nmnynec tena. Ummnynbe
31 CUJIbI. 3aKOH COXpaHECHUS bubnuoreka [JOK
UMIyibca. Yopyroe u https://m.edsoo.ru/ffOb07fa
HEYIIPYroe B3auMOACHCTBUE
Pemrenue 3agaud mo reme
32 "3akoH coXpaHEeHHUS bubmmotera [IOK
" p https://m.edsoo.ru/ff0b096¢
HMITYJIbCA
Ypok-kKoH(pepeHus
" P eperiu bubnuoreka [IOK
33 PeaktuBHOE OBU)KEHUE B
" https://m.edsoo.ru/ff0ad474
MPUPOJIE U TEXHUKE
34 MexaHuueckas paboTa u bubnuorexa [IOK

MOIIMHOCTB

https://m.edsoo.ru/ff0b0a84




PabGota cuibl TSDKECTH, CHIIBI

bubnuoreka [IOK

35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
Jlaboparopuas paboTa
«Omnpenenenne pabOTHI CHUITBI
36 TPEHUS [P PABHOMEPHOM bubnuorexa [JOK
JBUXECHUU TeJia 10 https://m.edsoo.ru/ff0ad474
TOPU30HTAIBHOMN
MOBEPXHOCTH
37 CBs13b DHEPTUU U pabOTHI. bubnuorexa [JOK
[TorenumansHas 3HEPTUs https://m.edsoo.ru/ff0ad474
Kunernueckas sneprusi.
. bubnuotexa [JOK
38 TeopeMa 0 KHHETUYECKOI
https://m.edsoo.ru/ff0b0c32
SHEPTHH
39 3aKOH COXpaHEHUs SHEPTHUH B bubnuoreka [IOK
MEXaHUKe https://m.edsoo.ru/ff0ad474
JlaGopaTtopHnas pabota
bu6moreka [IOK
40 «M3yuenune 3akoHa
https://m.edsoo.ru/ffOb12fe
COXpaHEHUs SHEPT UM
A1 KonebarenpHoe ABMIKCHHE U bubmuoreka [JOK
€ro XapakTepUCTUKHA https://m.edsoo.ru/ffOb1858
3aryxatroiue KoueOaHus.
yxatott bubnuoreka [JOK
42 Boinyxaennbie KoneOaHusl.
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 Marematuueckuii u
NPYKUHHBIA MAasITHUKA
Ypok-uccnenoBanue
bu6mmoreka [JOK
44 «3aBUCUMOCTb MIEpUOJA

K0JIEOAHUH OT )KECTKOCTH

https://m.edsoo.ru/ff0b197a




MPYKUHBI U MacChl TPy3a»

IIpeBpanienue sHEpruu Npu

bubnuoreka [IOK

45
MEXaHUYCCKUX KOJICOAHMIX https://m.edsoo.ru/ff0ad474
Jlaboparopuas padoTa

46 «OrnpeneneHue 4acToThl U bubnuorexa [JOK
nepuoja KojiebaHui https://m.edsoo.ru/ff0blaec
MPY>KUHHOTO MasITHUKa»

JlabopaTtopHnast pabota
«IIpoBepka HE3ABUCUMOCTH
. bubnuorexa [JOK
47 nepuoa KojiebaHui rpysa,
https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT
MacChl Tpy3a»
MexaHn4eCcKre BOJIHBI.

43 CBoiicTBa MEXaHMYECKUX bubnuorexa [JOK
BoJIH. [IpoonbHBIE N https://m.edsoo.ru/ffOb2 1fe
MOTEPEYHBIE BOJHBI
Ypoxk-koHpepeHus

49 "MexaHn4eCcKHe BOJIHEI B bubnuoreka [{OK
TBEPAOM Teie. CelicMUYecKre https://m.edsoo.ru/ff0ad474
BOJIHBI"

50 3Byk. PacnipocTpanenue u bubnuorexa [JOK
OTpPaXEHUE 3BYKa https://m.edsoo.ru/ff0ad474
Ypok-uccnenopanue
" bubnuoreka [JOK

51 HaOnronenue 3aBUCUMOCTH

" https://m.edsoo.ru/ff0ad474
BBICOTHI 3BYKa OT YaCTOThI
I'poMKoOCTB 3ByKa U BBICOTA
P Ve . bubnuorexa [IOK
52 TOHA. AKYCTHUUYECKUI

pe30HaHC

https://m.edsoo.ru/ff0ad474




VYpoxk-koHpepeHuus

bubmuoreka [IOK

53 "VipTpa3Byk U HH(PPA3BYK B
Paseyx (1),1,) Y https://m.edsoo.ru/ff0b23ca
MIPUPOJIC U TEXHUKE
[ToaroroBka Kk KOHTPOJIBHON
54 pabote 1o Teme "3aKOHBI bubmmoreka [JOK
coxpaHeHus. MexaHn4eckue https://m.edsoo.ru/ff0b25{0
KOJIEOaHNA U BOJHEI"
KonTponsHas pabora no teme
55 "3aKOHBI COXpaHEHUSI. bubnuorexa [JOK
MexaHnueckue KoJjieOaHus U https://m.edso0.ru/ff0b25{0
BOJIHBI"
56 DIIEKTPOMAarHuTHOE IOJIE. bubnuoreka [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX bubnuoreka [IOK
BOJIH https://m.edsoo.ru/ff0b25f0
Ypoxk-koudepennus "llkana
3JIEKTPOMArHUTHBIX BOJIH.
bu6mmoreka [JOK
58 Hcnosns3oBanue
https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMAarHUTHBIX BOJIH JIJIs
COTOBOH cBs3U"
Ypok-uccienoBanue
"N3yueHue cBOMCTB
bubmuoreka [JOK
59 3IIEKTPOMATrHUTHBIX BOJIH C
https://m.edsoo.ru/ff0b2c6e
OMOILBK MOOHUILHOIO
tenedoHa"
Pemienue 3agau Ha
60 ONIpe/IeJICHUE YacTOThI U

JJIMHBI BHCKTPOMaFHI/ITHOI\/'I
BOJIHBI




DneKTpOMarHuTHas pupoa

bubmuoreka [IOK

61 cBera. CKOpOCTh CBETA.

. https://m.edsoo.ru/ff0b31d0
BonaHoBbie cBOMCTBa cBETa
Wcrounuku cBera.

& [IpsimosnHeliHOe bubnuorexa [JOK
pacrpocTpaHeHue CBETA. https://m.edsoo.ru/ff0b3658
3armenust Connua u JIyHsl
3aKoH OTpaKEHHUS CBETA.

63 3epkana. Pemenne 3a1a4u Ha bubnuorexa [JOK
NPUMEHEHHUE 3aKOHA https://m.edsoo.ru/ff0b38c4
OTPaKECHUS CBETA

64 [Ipenomiienne cera. 3akoH bubnuoreka [JOK
NPETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TosniHOE BHYTpEHHEE
OTPaKECHUE CBETA.

bu6moreka [IOK
65 Hcnonb3oBaHue mMOIHOTO
https://m.edsoo.ru/ff0b3cSc
BHYTPEHHETO OTPKCHHS B
OIITUYECKUX CBETOBOJIaX
JlaGopaTtopHnas pabota
"UccneqoBanue 3aBUCUMOCTH
bu6mmoreka [JOK
66 yrila IPEeJIOMJICHUST CBETOBOT'O
https://m.edsoo.ru/ff0b25f0
Jy4a OT yIJia MajeHus Ha
rpaHuie "Bo3ayx-cTekyio""
Ypok-koHbepeHIus
"M cnonbp30BaHue MOJTHOTO
67 BHYTPEHHETO OTPaKECHHUS: bubmorexa OK
P P ' https://m.edsoo.ru/ff0b25{0
CBETOBO/IbI,
OINTHKOBOJIOKOHHAS CBS3b"
68 JIunzel. OnTuyeckas cuia bubmuoreka [JOK




JIMH3bI

https://m.edsoo.ru/ff0b3f2c

[Toctpoenue nzobpakeHuil B

bubnuoreka [IOK

69
JIMH3aX https://m.edsoo.ru/ff0b444a
Jlaboparopuas padoTa
70 "Onpenenenne GOKyCHOTO bubmuoreka [JOK
pacCcTOSIHUA U ONITHYECKOM https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIIEH JTUH3HI"
Ypok-koH(pepeHI s
" P dep bubnuorexa [JOK
71 OnTuyeckue TUH30BbIC
" https://m.edsoo.ru/ffOcOa7e
MPUOOPHI
7 I'na3 xak onruyeckas bu6moreka [IOK
cucrema. 3peHue https://m.edsoo.ru/ff0b4684
Ypok-koH(pepeHIus
73 "ZI[)e(beKTH(i; peHIfSI Kax Bu6amorera [IOK
P ; https://m.edsoo.ru/ff0b25{0
COXpaHUTh 3pPEHUE
Pa3noxxenue Genoro ceeta B
74 criektp. OnbiTel HeroTOHA. bubnuoreka [IOK
Clio)keHune CeKTpaIbHBIX https://m.edsoo.ru/ff0cOf4c
uBeToB. [{ucnepcus ceera
JlaGopaTtopHnas pabota
"OnbIThI O Pa3I0KEHUIO
0enoro cBeTa B CIEKTP U
bubmuoreka [JOK
75 BOCIIPUSTHIO LIBETA
https://m.edsoo.ru/ffOcOe2a
MPEAMETOB IIPU UX
HaOII0ICHUH Yepe3 I[BETOBbIE
¢bunbTpe"
76 Ypoxk-npaktukym "BonHOBBIE bubnunoreka [JOK

CBOMCTBA CBETa: AUCIICpCUs-d,

https://m.edsoo.ru/ff0b25f0




uHTephEpeHIHs 1
mudpakmus’”

OmnsiTel Pesepdopna u

bu6mmoreka [IOK

77
IUIaHETapHas MOJENb aToMa https://m.edsoo.ru/ff0c12a8
73 [loctynarel bopa. Monens bubnuorexa [JOK
atoma bopa https://m.edsoo.ru/ff0b25£0
Hcenyckanue u norniomeHne
bubmmoreka [{OK
79 cBeTa aroMmoM. KBaHTEHI.
. https://m.edsoo.ru/ff0c144c
JIunenyaThle CIIEKTPBI
YpoK-npakTuK
" P P M bubnuorexa [JOK
80 HaGnronenue cnektpos
" https://m.edsoo.ru/ff0c1550
HCITYCKaHUS
N bubnuotexa [JOK
81 PagnoakTUBHOCTE U €€ BUIIBI
https://m.edsoo.ru/ff0c1672
2 CtpoeHue aToOMHOTO siApa. bubnuorexa [JOK
Hyxknonnas Mmonens https://m.edsoo.ru/ff0c18ac
23 PagnoakTuBHEBIC bubnuorexa [JOK
npespatieHus. M3o0Tomsl https://m.edsoo.ru/ffOclal4
Pemrenue 3amay mo reme:
" bubnuorexa [JOK
84 PagnoaxTuBHEIE
" https://m.edsoo.ru/ffOc1b4a
MpeBpaIieHus
bubmuoreka [JOK
85 I1
CpuoA oypactiaia https://m.edsoo.ru/ff0b25f0
Ypok-koHpepeHIus
26 "PanuoakTuBHBIE U3TyYEHUS bubnunoreka [JOK
B [IpUPOJE, MEAULIUHE, https://m.edsoo.ru/ff0c2126
TeXHHUKE"
87 SAnepHble peakuuu. 3aKOHBI bubnunoreka [JOK




COXPAaHCHUA 3apAa0BOTO U
MaCCOBOI'O YHUCEII

https://m.edsoo.ru/ff0c1c58

28 DHeprusi CBSI3u aTOMHBIX bubnuoreka [JOK
sep. CBsi3b Macchl U SHEPTUU https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3amau mo teme bu6mmoreka [{OK
"Snepuble peakuun” https://m.edsoo.ru/ff0b25f0
Peaxmuu cunTesa u neneHus
bubmmoreka [{OK
90 snep. crouHnku sHepruu
. https://m.edsoo.ru/ff0c1e88
ConHua u 38€31
Ypok-koHpepeHIus
" nepHas sHEpreTHKa.
91 JlecTBUS pagoaKTUBHBIX bubmorexa OK
\,p 8 https://m.edsoo.ru/ff0b25{0
W3JIYYCHHUI Ha )KUBBIC
OpraHu3mal"
[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme
" bubnuorexa [JOK
92 DIEKTPOMAarHuTHOE MOJeE.
https://m.edsoo.ru/ff0c223e
DIIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBsbIe siBieHUS"
KounTtponbHas pabota no teme
93 "DeKTpOMarHuTHOE TOJIE. bubnuorexa [JOK
DIEKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0b25{0
KBanToBsble siBieHUS"
[ToBTOpEHME, 00OOIICHNE.
94 JIabopatopHbie pabOTHI 1O Bubmmorexa LIOK
p" p p . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiicTBue Ten
95 [ToBTOpenue, 060061IeHNE. bu6mmoreka [JOK

Pemenne PaCUCTHBIX U

https://m.edsoo.ru/ff0c2572




KaUECTBCHHbBIX 3a/1a4 I10 TEMEC
"TernoBbie mpouecch”

[ToBTOpenue, oboOIICHNE.

96 Pemenue pacueTHbIX U | bubnuorexa [JOK
Ka4deCTBEHHBIX 3a7a4 10 TEME https://m.edsoo.ru/ff0c2a22
"KII/] TerutoBeIX ABUTATENICH"

[ToBTOpenue, 06001IEHNE.

97 Pemenue pacueTHbIX U | bubnuorexa [JOK
Ka4eCTBEHHBIX 3aJa4 10 TEME https://m.edsoo.ru/ff0c2b30
"KII/ snexrpoycTtaHoBOK"

[ToBTOpEeHUE, 060OIIEHNE.
bu6moreka [IOK
98 JlabopaTopHbie pabOTHI 1O 1 1
" " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBeToBbI€ ABIEHUS
[ToBTOpEeHME, 060OIICHNE.

99 Pabora ¢ Texctamu 1o Teme | bubnuorexa [JOK
"3aKOHBI COXpaHEHHUS B https://m.edsoo.ru/ffO0c2d6a
MexaHuke"

[ToBTOpEHME, 060OIICHNE. BuG OK
100 Pabora ¢ TekcTamu 1o TeMe 1 nomorexa I
https://m.edsoo.ru/ff0c2e82
"Konebanus 1 BOJIHBL"
[ToBTOpEeHUE, 060OIICHNE. Eu OK

101 Pabora ¢ TekcTamu Mo TeMe 1 ubsmorexa L

" " https://m.edsoo.ru/ff0c3044
CBeTOBEIE SIBJICHUS
[ToBTOpEHME, 00OOIICHNE.

102 Pabora ¢ TexcTamu 1o Teme | bu6mmoreka [JOK
"KBaHToBas u siaepHas https://m.edsoo.ru/ff0b2510
¢uznka"

OBIIEE KOJIMYECTBO HACOB 102 27
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTth ABJICHUSA IO ONHMCAHHUIO HMX XapaKTCPHBIX CBOWCTB M Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBICHUI B
OKpYKaIOIlleM MHUpE, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJIE,
MIPU 3TOM IE€PEBOJAUThH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (U3HUECKUX SIBJICHUI

1.4

ONHCHIBaTh M3YYEHHbIE CBOMCTBA Tel W (U3MUECKHUE SBICHHUS,
UCHoNb3ysl (DU3MYECKHWE BEIWYHMHBI, NPU OMUCAHUHM IPAaBUIBHO
TPakTOBaTh (PU3UYECKUH CMBICI HCIOJNb3YEMbIX BEJIMYUH, UX
0003HaYeHUSI U €UHUIIBI (PU3NUECKUX BEIMYHH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTHUMH
BEJIMYMHAMHU, CTPOUTH  TIpaUKHd  HM3YyYCHHBIX  3aBUCHMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOMCTBA TCII, (I)I/I?»I/IIICCKI/IG SABJICHUA W IIPOLCCCHI,
HCIIOJIb3yd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW 3alIucCblBaTb €ro Mar€éMaTHu4dcCKoOC

BBIPAXXCHHUC

1.6

OOBSCHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOICTBA Tell, B TOM
Yuclie M B KOHTEKCTE€ CHUTyallUd HPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYMHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne M3 1 — 2 joruyeckux maroB ¢ omopoi Ha 1 — 2
U3yUYCHHBIX CBOHCTBA (PU3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WUIIH

3aKOHOMCPHOCTH

1.7

peuiaTtb paC‘-IéTHLIe 3aga4u B 1 -2 ﬂCﬁCTBHH, HCIIOJIb3Yys 3daKOHBI U




(hopMyIibl, CBs3BIBAONINE (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIN3a
YCIIOBUSL 3a7auyd  3alUCBhIBaTh KPAaTKOE YCJIOBHE, TOJICTAaBISTH
¢u3nveckre BETUYUHBI B (JOPMYIIBI M TPOBOJUTH PACUETHI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOI[I/IMBI€ AJId pCHICHUA 3a1a4, OCHUBATH

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOKHO pPEIIUTh IPHU MOMOLIU
(i)mnqecxnx METOJOB, B OIIMCAaHHU HCCIICAOBAHUSA  BBbIACIATH
IpOBEpsieMOE  MpEANoNokKeHue  (TUmoTesy),  pa3jiauuyaTth U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI pe3yIbTaT, HAXOAWUTH OIIMOKH B

XO0J€ OIIbITa, A€JaThb BBIBOJBI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAOMIONCHUIO (PU3WYECKUX SBICHUU WIH
(u3UYeCKuX  CBOMCTB  Tel:  (OPMYJIHUpPOBATH  IPOBEPSEMBIC
MPEANOJIOKEHUSI, COOMpaTh  YCTAaHOBKY W3  NPEIJIOKEHHOTO

000pyI0BaHus, 3alUCHIBATh X0/ OMbITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBITIOJIHATh MpPSIMbIE U3MEPEHMs] C MCIOJIb30BAHUEM aHAaJOrOBBIX U
uu(dpoBBIX MPUOOPOB, 3aMUCHIBaTh MOKa3aHUA MPHOOPOB C Yy4ETOM

3a/TaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIAEAOBAaHWUE 3aBUCHMOCTH  OJHOW  (DHU3MYECKOM
BEJIMYMHBI OT JPYrol C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUTAHUPOBAHMU Y4E€OHOTO HCCIEIOBaHUS, COOMpATh
YCTaHOBKY U BBITIOJIHATH U3MEPEHUS, CIACAYS MPEI0KCHHOMY TIJIaHy,
(bUKCUpOBaTh PE3YNIBTATHl TOJYUCHHOW 3aBUCUMOCTH (PHU3NYECKUX
BEJIMYUH B BUJC MPEIOKCHHBIX TAOJIHI] U TpaUKOB, I€IaTh BHIBOIBI

I10 pE3yJIbTaTaM HMCCICI0BAHHUA

1.12

IMPOBOANTL KOCBCHHBIC HU3MCPCHUA (1)I/IBI/I‘leCKI/IX BCJIIMYHNH, CJCAYyA
npez[nox(eHHoﬁ HWHCTPYKIHUU: IIPHU BBINIOJIHCHUHN I/ISMepeHI/Iﬁ CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOpPHBIM 000PYIOBAaHUEM

1.14

YKa3bIBaATb IIPUHIUITBI JEeNCTBUSA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTeprUu30BaTh IPUHIMIILI JeNCTBUSA N3Y4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C IMNOMOIIbKO HX OIIMCaHu:,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/I3I/I‘-IGCKI/IX SIBJICHUI n

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




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTh HMHPOPMALMIO O TMpUMepax)
MPAKTUYECKOTO UCHOJIB30BAHUS (PU3UYECKUX 3HAHUI B MMOBCETHEBHOM
XKU3HU Ui oOecrieyeHuss O€30MacHOCTH TpU  oOpameHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPONCTBAMU, COXPAaHEHHUS 3[J0POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/IEHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3alpoOCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMs DPa3jIMYHBIX HCTOYHUKOB
BBIICIATE MHGPOPMAIUIO, KOTOpasi SIBISIETCA HMPOTUBOPEUMBOM WM

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBITIOJTHEHU U y4eOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3MYECKOro  COJepKaHMs,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, peoOpazoBanus UHopManuu

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO31aBaThb coOCTBEHHbBIE KpaTKUC€ MMCbMCHHBIC U YCTHBIC COO6H.[€HI/I$I
Ha oOcCHOBe 2 — 3 WUCTOYHMKOB WHPOpMaUK (PU3NIECKOTO
COJIep’KaHUs, B TOM 4YHCIEe MyOJIMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbTaTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BAaTh W3YYEHHBIM MOHSATUWHBIA ammapar Kypca

(bu3HKH, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTalUei

1.19

IIpHU BBIIOJIHCHUH y‘Ie6HI>IX IIPOCKTOB " HCCHe,HOBaHHﬁ pacipeacisiThb
0053aHHOCTH B rpymnme€ B COOTBETCTBHUH C IIOCTABJIICHHBIMU 3aJadaMu,
CJIICOUTh 3a BBIIIOJHCHUCEM IlJIaHa ,HCfICTBHfI, aJICKBAaTHO OLICHHUBATH
CcOOCTBEHHBIH BKJIad B  JCATCIBHOCTb TI'PYIINbI, BbICTPANBATH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBAsA MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHusl

1.1

HCIIOJIB30BAaTh INOHATHA

1.2

pas3iiniaTth ABJICHUSA IO ONHMCAHUIO HX XAPaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)1/131/1‘-1601(06 SAIBJICHHC

1.3

pacro3HaBaTh NPOSIBICHUE M3YyYCHHBIX (U3MUYECKUX SIBICHUNA B
OKpYXKaloIlleM MHpE, B TOM 4ucie (U3NYECKUe SIBJICHUS B MPUPOJE,
IpU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 337auy B YUEOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

OTMCBHIBATH HW3yYEHHBIE CBOWCTBA TeI W (PU3MYECKHE SBJICHUS,
UCTIONB3YS (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUM TPABHIBHO
TpPakTOBaTb  (PU3WYECKUII  CMBICA  MCMOJb3YEMbIX  BEJIUYMH,
0003HaYeHMs U €UHUIBI (PU3UUECKUX BEJIMYMH, HAXOIUTh (POPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMUYMHY C JAPYTUMHU
BEIMYMHAMH, CTPOUTh TIpapUKd  U3YYEHHBIX  3aBHCHUMOCTEH

(hbMBUYECKUX BEIIMYNH

1.5

XapaKTEepPH30BaTh CBOWCTBA TeJ, (PU3WUYECKUE SBICHHUS U TIPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbI, IMPU H3TOM J1aBaTh CJIIOBECHYIO
(bopMyTUPOBKY 3aKOHa W 3alHCHIBATh €r0 MaTEeMaTUYECKOe

BBIpaXKEHUE

1.6

O0OBICHATH (PU3NUYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHTyalldd TPaKTUKO-OPHUEHTHUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 | — 2 HM3y4YEeHHBIX CBOWCTBA

(1)I/ISI/ILICCKI/IX SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3dKOHA HUJIKM 3aKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIb3Yys 3aKOHBbI U
(bOpMYJ'IBI, CBA3BIBAIOIIHNC (bI/I3I/I‘ICCKI/IC BCJIIMYHHBI: HA OCHOBC aHaJIM3a
YCJIOBHUA 3aa4M 3allMChIBATh KPATKOC YCIIOBHUE, BBIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJayi, BBI6I/IpaTB 3aKOHbI H (I)OpMyJ'IH,
HCO6XOI[I/IMI>I€ s e€ peUICHUA, IIPOBOAUTD paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/ISI/I‘leCKOI>'I BCINYHNHBI C HN3BCCTHBIMU

JaHHBIMH

1.8

paciIo3HaBaThb l'IpO6JICMbI, KOTOpPBIC MOJKHO PCIOUTH IIpU ITOMOIIH
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YS OIIMCAHUC UCCIICIOBAaHNsA, BBIACIIATH
IMPOBEPACMOC NPCAINOJIOKECHUC, OLCHUBATH HNPABUIIBHOCTH NOPSAAKa

IMPOBEACHU UCCIICAOBAaHNA, ACIaTh BBIBOJbI

1.9

IPOBOJUTH OIBITHI 1O HAOMIONEHUIO (U3NYECKUX SBICHUH WIIH
¢u3nyeckux  CBOMCTB  Tel:  (QOpPMYyIHpOBaTh  MPOBEpsiEMble

IpCaAOJIOKCHUA, COGI/IpaTB YCTAHOBKY ns3 MMPEIJIOKCHHOT'O




000pyI0BaHUs, OMUCHIBATh X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh MPSAMbBIE WM3MEPEHUs C MCIOJIb30BAHUEM AHAIOTOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

U3MEPEHHH ¢ YU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

NOPOBOJUTH  HMCCIEOBAHWE  3aBUCUMOCTH  OJHOH  (U3NYECKOM
BEJIMYUHBl OT JPYrOM C MCHOJB30BAaHUEM IIPSIMBIX H3MEPEHUM:
IUTaHUPOBATh HCCJIEOBAHUE, COOMpAaTh YCTAaHOBKY M BBIIOJHSATH
U3MEpeHus, Cleqys  NpeajoKeHHOMY  IUIaHy, (UKCUPOBATH
pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH B BUJE TaOMUIl U TrpaduKoB,

ACJIaTb BBIBOABI ITO PE3yjIbTaTaM HCCICOO0OBAHMA

MPOBOJUTh  KOCBEHHbIE  HM3MEPEHHUs  (PU3UUECKUX  BEIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TPEeNJOKEHHOM HWHCTPYKIMH, M BBIYUCIATH 3HAYEHUE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHocTH mpu  paboTe cC

71a00paTOPHBIM 000PYJOBaHHEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMHUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBaxX (DM3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bu3uYecKrue 3aKOHOMEPHOCTH

1.15

pacnmo3HaBaTh IMPOCTBIC TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI II0 CXeMaM MU CXEMAaTUYHBIM PUCYHKaM, COCTaBJIATb CXCMbI
OJICKTPHUYCCKUX ueneﬁ C TIIOCICOO0BATCIBHBIM M IIapalJICJIbHBIM
COCAMHCHUEM 3JICMCHTOB, pasin4dasd YCJIOBHEIC 0003HaYEHHUST

QJICMCHTOB 3JICKTPHYCCKUX Heneum

1.16

OPUBOJIUTH TMpPUMEPHl (HAXOOUTh HMHPOPMAIMIO O MpHUMepax)
MPAKTHYECKOTO HUCIOJIb30BaHUS (PU3NYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HU Juig  oOecrieyeHus O€30MacHOCTH Mpu  OOpalleHuu C
npubopaMu U TEXHUYECKUMH YCTPONUCTBAMU, COXPAHEHUS 3[I0OPOBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTUYECKOTO IMTOBEACHUS B OprX(anmeﬁ cpeae

1.17

OCYIICCTBJIATDH MMOUCK I/IH(I)OpMaLII/II/I (1)I/ISI/I‘IGCKOFO COJCpKaHusA B CCTU
I/IHTepHeT, Ha OCHOBE€ HMEIOIIMNXCSA 3HAHUHA H HYTGM CpaBHCHHA
JOTIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATH I/IH(I)OpMaI_[I/IIO, KOTOpasa

ABJIACTCA HpOTHBOpC‘IHBOﬁ WA MOXET OBbITh HCI(OCTOBepHOﬁ

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-IC6HBIX 3aJlaHui HAay4YHO-




MOMYJSIPHYIO JIUTEPaTypy (PU3UYECKOro COJepKaHUs, CIPaBOYHBIC
Marepuanbl, pecypcbl cethu VHTEepHET; BiaAeTh OPUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, Tpeobpa3zoBaHus WH(GOPMAIIUU U3 OJHOU

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPATKUE YCTHBIE COOOIICHMS,
0000mas wHGOpPMAIMIO W3 HECKOJIHKUX HCTOYHHUKOB (PHU3UICCKOTO
COJIEp)KaHUs, B TOM 4YHCIIE MYOJWYHO HPEJICTaBISTh PE3YIbTAThI
IPOEKTHOM WM HCCIEI0BATENIbCKOM JIEATENbHOCTH, IPU 3ITOM
IPAMOTHO HCIIOJb30BAaTh WM3YYEHHBIM NOHATUHHBIN anmapar Kypca

(hU3HKHN, COPOBOXK/IaTh BBICTYIIJIEHUE MPE3eHTaluei

1.20

MPU BBITIOJIHEHUHM YUE€OHBIX MPOEKTOB U HCCIEAOBAHUN (U3HMUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'pYNIE B COOTBETCTBUU C
MOCTABJIECHHBIMU 3aJa4aMH, CJIEAUTh 3a BBHIINOJHEHUEM ILJIaHA
JEUCTBUA W KOPPEKTUPOBATh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYIIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICMCTBHE,  MpPOSIBIAS  TOTOBHOCTH

paspeniath KOH(PIUKTHI

9 KUIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHus

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pasiindaTtb ABJCHHA I1I0 OIMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YYCHHBIX (I)I/ISI/I‘IGCKI/IX SIBJICHUN B
OKpyxxaromeM MHUpE, B TOM YUCIIC (1)1/1314%010/16 SABJICHHUA B IIPUPOIL,
IIpu 3TOM MEPCBOAUTH MPAKTUYCCKYHO 3a1a4y B y‘le6HYIO, BBIACIATH

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKHK) PU3NUECKUX SIBICHUI

1.4

ONHNCBIBATL H3YUCHHBIC CBOMCTBA T€l H (1)I/I3I/I‘ICCKI/IC SABJICHHA,
HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCJIMYNHBI, IIpU OIMCAHUU TIPABUIIBHO
TPAKTOBATH (I)I/IBI/I“IGCKI/II}'I CMBICJI HCTIOJIB3YECMBbIX BCJIIMYMH,
0003HAUCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHNH, HAXOJWUTh (bOpMyJ'IBI,

CBSI3bIBAIOIIME JAaHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYIrHUMH




BEJIMYMHAMH, CTPOUTh TpadUKHd  M3YUYEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEITMINH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS W TPOIIECCHI,
WCIIOJIb3yd W3YYEHHBIE 3aKOHBI, IIPU O3TOM JIaBaThb CIIOBECHYIO
(GOopMyIMpPOBKY 3aKOHa H 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIPA)KCHUE

1.6

OOBSICHATH (PU3MYECKHE MPOIIECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O00OBSCHEHUE U3 2
— 3 JIOrMYecKUX IIaroB C MOMOIIbI0 2 — 3 U3y4yeHHBIX CBOMCTBA

(u3nuecKux sBICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacuy€THble 3ajaud (OMMparoulvecss Ha cucremMy u3 2 — 3
yYpaBHEHHUI), HCMONb3yd 3aKOHbl U  (OPMYJIbl, CBS3bIBAIOIINE
¢u3znueckue BeNWYMHBI: Ha OCHOBE aHalnM3a YCIOBUSA 3ajauu
3alMChIBaTh KPaTKO€ YCIOBHUE, BBISABIATH HEIOCTAIOIINE WIH
M30BITOYHBIC JIAHHBIE, BEIOMPATH 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUIA pelleHusi, MPOBOJUTH Pacu€Thl U OICHMBATh PEATUCTUYHOCTH

MOJIy4€HHOTO 3HAYeHUs PU3NUECKON BEIHMUHHBI

1.8

pacrio3HaBaTh NpPOOIEMBI, KOTOPbIE MOKHO PEUIMTh MNpU MOMOILU
(bU3NYECKUX METOJIOB, HCIOJB3Yys OMUCAHUE WCCIIEAOBAHUSA, BBLICIATH
poBepsieMOe  IMPEIOI0KEHUE, OLIEHUBATh TMPABWIBHOCTh MOPSAKA
NPOBEJICHUS HUCCIICJOBaHUS, JeaTh BbIBOJbI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN U OTIBITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/II-O (1)I/I3I/ILICCKI/IX SIBIICHUN HIIN
(I)I/ISI/I‘IGCKI/IX CBOMCTB TEJ: CaMOCTOSTEIHLHO CO6I/IpaTB YCTAHOBKY U3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/I$I, OIIMCBIBATh XOJA OIIbITa M €ro

pe3ynabTaThl, GOPMYIUPOBATH BHIBObBI

1.10

IPOBOJUTH IPH HEOOXOAUMOCTH CEpUI0 MPSIMBIX H3MEPEHUH,
OTIpeneNsisi CpeJHee 3HAueHHWe HU3MepsieMoi BenuuuHbl ((POoKycHOE
paccTosiHMe coOuparomiei JMH3bl), 00OCHOBBIBATH BHIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO Npudopa)

1.11

IPOBOJUTH HCCIEIOBaHME 3aBHCUMOCTEH (DM3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM IPSMBIX M3MEPEHUI: INJIaHUPOBAaTh HCCIIEJOBAaHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (DPUKCHpOBATh pe3yNbTaThl

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




Fpa(i)I/IKOB, ACJIaThb BBIBOJBI IO PE3YJIbTaTaM HCCICI0OBAHNA

1.12

MPOBOJUTH  KOCBEHHBbIE  M3MEpPEHHUS  (U3MYECKUX  BEIHYHUH:
IJIAaHUPOBATh U3MEPEHUS, COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBINOJHATE WM3MEPEHHUs, CIENys HPEeMIOKECHHON HHCTPYKLUH,
BBIYMCIIITh 3HAYEHUE BEIMYMHBI M aHAIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHUI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30macHocTH mpu  paboTe C

71a00pPaTOPHBIM 000PYJOBaHUEM

1.14

pas3nuyaTh OCHOBHBIC MPU3HAKUA H3YYEHHBIX (PU3UUECKUX MOJIEICH:
MarepuaigbHas TOYKa, aOCOTIOTHO TBEPIOE TEJIO0, TOUCHHBI HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUTAHETapHas MOJIENbh aToMa, HYKJIOHHAas

MOJECJIb aTOMHOI'O d1pa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX HPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HUX ONMCAHUS, HCHOJb3YS
3HaHMSI O CBOMCTBax (DUM3MUECKUX SBJICHUMM U HEOOXOIUMBIE

(uznyeckrue 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEpUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKUX MPOLIECCOB MPHU PEHICHHH Y4eOHO-IPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul MOCTPOCHUS U300paXKEHUN B TIOCKOM

3epKajie 1 coouparouiei 1mH3e

1.17

OPUBOJIUTH TMpPUMEPHl (HAXOOUTh HMHPOPMAIMIO O MpHUMepax)
MPAKTHYECKOTO UCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOU
KU3HU Juig  oOecrieueHus O€30MacHOCTH Mpu  OOpalleHuu C
npubopaMu U TEXHUYECKUMH YCTPONUCTBAMU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJJOTHYCCKOI'O IIOBCIACHU B Oprx(anmeﬁ cpeac

1.18

OCYILIECTBISATh MOUCK HH(POPMAIUU (PU3MUECKOTO COAEPIKAHUS B CETU
WNurtepner, camoctosiTeNbHO  (OPMYIUpPYs TOUCKOBBIM  3ampoc,
HaXOJUTh MYTH  OMNpEAENIEHHUs  JOCTOBEPHOCTH  MOJYyYEHHOMU
uH(GOpPMAIMM Ha OCHOBE HMMEIOIIMXCS 3HAHMM WM JOMOJHUTEIBHBIX

HNCTOYHHUKOB

1.19

UCMOJIb30BaTh TPU  BBIMOJHEHMM Y4YeOHBIX 3aJaHUi  HaydHO-
HOMYJSPHYIO JIUTEpaTypy (GHU3UYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuanbl, pecypchl cetd MHTepHeT; BianeTh NpUEMaMH

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




3HAKOBOM CHUCTEMBI B JAPYT'yIO

1.20

co37aBaTh COOCTBEHHBIC IUCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBEe HWH(OpPMAIMU W3 HECKOJIbKUX HMCTOYHUKOB (DU3UIECKOTO
COJICpKaHUs, IMyOJUYHO TPEICTABIATH PE3YIbTAThl IMPOCKTHOW WU
UCCIICJIOBATeNILCKOM  JCSITENbHOCTH, TPH  OTOM  TI'PaMOTHO
WCII0JIb30BATh U3YYEHHBIM MOHATUMHBIN anmapaT u3y4aeMoro paszieina
(UMK W CONMPOBOXKJATh BBICTYIUICHHWE TIPE3CHTAlMEH ¢ Yy4éTOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MPU BBITIOJIHEHUHM YUE€OHBIX MPOEKTOB U MCCIEAOBAHUN (PU3HMUECKHUX
MIPOLIECCOB PACIPENEIATh 0053aHHOCTU B IPYIMIE B COOTBETCTBUU C
MOCTABJIECHHBIMU 3aJa4aMu, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JEUCTBUA W  KOPPEKTHUPOBAaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSIBIASL ~ TOTOBHOCTH

paspeniath KOH(PIUKTHI




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHMHN OKPYXXAIOIIEIO MUPA

1.1

®usuka — Hayka O TIpupone. SIBIeHus NTPUPOIBL
®u3nyecKkue  SABICHHS: MEXaHWYECKHE, TEIUIOBBIE,

OJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BeMUuuHbBL  M3MepeHune  Qu3nMueckux
BenmuuuH.  Dmsuueckue  nmpubopsl.  [lorpemHocTs

n3MepeHnil. MexyHapoiHasi CUCTEMA €IUHUIL

1.3

EcTecTBeHHOHayuHBI METOJM TO3HAHWS: HAOJIOJEHUE,
MOCTAaHOBKA HAYYHOT'O BOIPOCA, BBIABMKEHHE THIOTE3,
SKCIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBSICHEHUE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKUX SBJICHUM C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckue paboOTHI:

#H##Par###l3Meperne pacCTOSTHUM.
###Par###lI3mepenne 00bEMa KUIKOCTH M TBEPIOTO
Tena.

#H##Part###OnpenesieHre pa3MepoB MajlbIX Tedl.
###Par###lI3mMepenne  TemmnepaTypel I[pU  [IOMOILIH

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHMU BEILIECTBA

2.1

###Par#H##CTpoeHne BEeLECTBA: aTOMBI U MOJIEKYJIbI, UX
pasmepsl.  OnNBITBI,  JOKa3bIBAIOIIUE  JUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

#it#HPar#Ht ]| Brokeane  yactui,  BemiectBa.  CBsA3b
CKOPOCTH  JABW)KEHHS  YaCTHI[ C  TeMIepaTypoi.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMmopelicTBue 4yacTHUIl BEIIECTBA: MMPUTSKCHUC U




OTTAJIKUBAHHUEC

HiHtPar#HH# ArperaTHble COCTOSIHHS BEILECTBA: CTPOCHHE

ra3oB, >KMJIKOCTEM M TBEPABIX (KPUCTAUIMYECKUX) TEII.

24 B3anMocBa3p MeXIy CBONCTBAMM BEIECTB B PA3HBIX
arperaTHBIX COCTOSIHUSIX M HMX aTOMHO-MOJICKYJISPHBIM
CTPOEHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTnueckue pabOTHI:
##HtPar#H###0O1eHKka 1uaMeTpa aToMa METOJ0M psIoB (C
UCI0JIb30BaHueEM (oTtorpaduit).

2.6 #HHPar#H##0nbITel 10 HAOMIOJEHHMIO  TEMJIOBOTO

pacuIupeHus ra3oB.
HHPar#H##0OnbITel 10 OOHApYKEHHIO JEMCTBUS CHII

MOJIEKYJIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHHUE. PaBHoMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHUE
#H##Par###CKOpOCTb. Cpenusis CKOpPOCTh npu
3.2 HEPAaBHOMEPHOM JBWXKEHHH. Pacu€T mytm u BpeMeHH
JIBUKECHUS
SlBnenne uHeprwu. 3aKOH WHepUMHU. B3aummojnencTBue
3.3 TeJ Kak NMPUYMHA MU3MEHEHHUS CKOPOCTU IABWKEHUS TEIL.
Macca kak Mepa HHEPTHOCTH Tejia
34 #H#Par##H#InotHoCcTh BemiecTBa. CBSI3b INIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMA BelleCcTBa
3.5 Cuila Kak XapaKTepUCTHUKa B3aUMOICUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOIIbIO JUHAMOMETpPA
37 #HHPar##H#SIBnenne TAroTeHHs M cwia Tsokectd. Cuira
. TSKECTU Ha Jpyrux miaaHerax. Bec rena. HeBecomocthb
38 Cuna Tpenus. TpeHHE CKOJNbXKEHUS U TPEHUE MOKOS.
. Tpenue B npupoJe U TEXHUKE
3.9 #HH##Par###CrnoxeHnrue CuJl, HalpaBJIEHHBIX [0 OJHOU

npsiMoH. PaBHOAEHCTBYIOIIAS CUII




3.10

[IpakTuyeckue pabOTHI:

OnpeneneHre CKOPOCTH PaBHOMEPHOIO  JABMXKEHUS
(apyka B JKUAKOCTH, MOJENHU  DIIEKTPUYECKOIO
aBToMOOWIE W Tak jainee). OnpenereHue cpeaHei
CKOpOCTH CKOJBKEHHUsI Opycka WIM MIapuKa II0
HAaKJIOHHON  1uiockocTH. OmpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbITHL, JIEeMOHCTPHUPYIOLIHE
3aBHCHMOCTbH pacTshkeHHus (Aedopmarnuu) MmpyKUHBI OT
NpUIOKEHHOW Ccwibl.  OMBITBI, JAEMOHCTPHPYIOIIHE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tejla U

XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEN

3.11

®usnyecKue SBICHUS B NPUPOJE: IPUMEPBI IBUKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMH B KHUBOM M HEXHUBOU NPHUPOJIE,

JIEMICTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckre yCcTpoucTBa: IMHAMOMETP, MOAIIMUITHUKI

JABJIEHUE T

BEP/IBIX TEJL, )KUKOCTEN Y TA30B

4.1

Hasnenune TBEpAoro tenma. CrocoObl YMEHBIICHHS H

YBCINYCHUSA OaBJICHUA

4.2

JlaBiieHune raza. 3aBUCHMOCTD JaBIICHHS ra3a OT 00bEMa,

TEeMIIepaTypbl

4.3

[Tepenaua naBiieHHs] TBEPIABIMHU TEIAMH, YKHIAKOCTIMH U

razamu. 3akod Ilackansg. [IlHeBMaTHUEeCKUE MallINHEI

4.4

3aBUCUMOCTh  JIaBJICHHSI KHUAKOCTH OT  TJIyOWHBI.
['uppocraTudeckuii mapagokc. CooOIarnecs coCcymbl.

I HAPABINYCCKUC MCXAHU3MbI

4.5

AtMocdepa 3emnu u atmocdepHoe nasieHue. [IpuauHb
CYILIECTBOBaHUS BO3AYIIHONW 00070uku 3emud. OnbIT
Toppuyemnu. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBJICHUS OT

BBICOTBI HaJl YDPOBHEM MOPA

4.6

W3mepenne armocdepHoro npasienus. I[Ipubopsl ams

N3MCPCHUA aTMOC(I)epHOFO JaBJICHUA

4.7

JelictBue XUIKOCTM M ra3a Ha MOIPYXKEHHOE B HHX
Teno. BeiTankuBarmas (apxuMmenoBa) cuia. 3aKoH

Apxumena




4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOJE OT
00béMa TOTrpyKEHHOM B JKUAKOCTb 4YacTH Tela.
Omnpenenenre BhITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEN HA
TEN0, NOrpyk€éHHoe B  KuUIKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, JAEHCTBYIOLICH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOLIME  3aBHUCHUMOCTh  BBITAJIKHBAOIIEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTHU, OT 00BEMaA
NOTPYKEHHOW B JKMJIKOCTh YaCTH TeJla U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanne  apeomerpa Wi
KOHCTPYMPOBAHHME  JIOAKM M  OIpeleseHne  eé

Irpy30I10AbEMHOCTH

4.10

®dusnyeckue  SBJIECHUS B IPUPOJE: BIIASIHUE
aTMOC(hEepHOTO JABJICHHS Ha )KHBOW OPraHU3M, TIaBaHUE

pBIO

4.11

TexHudeckre yCTPOMCTBA: COOOMIAIOMIUECS COCYIBI,
YCTPOMCTBO BOJOMPOBOJA, THUIAPABIMYECKUNA Tpecce,
MaHOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HACOC,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast paborta

5.2 Mexanuueckasi MOLIHOCTh

53 [IpocTtbie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAs

' I0cKOCTh. [IpaBuio paBHOBecHs pblyara

54 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHuku.  Koaddumment

5.5 I0JIE3HOTO NeNcTBUA MEXaHU3MOB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [loreHumanpHas sHEprUM Tea, NOJIHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

53 [Tonnass mexaHuueckas SHeprusi. 3aKOH U3MEHEHHS U

COXpPaHCHUA MEXaHHUYEeCKOM OHEPrun




5.9

[IpakTuyeckue pabOTHI:

#HH#Par###Onpeniennienne  pabOThl CUJIBI  TPEHUS TPU
PaBHOMEPHOM JBIDKCHHHM TeJa IO TOPH30HTAIbHOU
IIOBEPXHOCTU. MccnenoBaHne YCIOBHH paBHOBECHS
ppruara. M3mepenne KIIJI HakIOHHOW IIJIOCKOCTH.

N3yuenune 3akoHa cOXpaHEHUsI MEXaHUYECKON YHEPTUU

5.10

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: pblYar, TMOJBWXXKHBIM U
HETOJBUKHBIM OJIOKM, HAKJIOHHAs TUIOCKOCTb, MPOCTHIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kox
pasnena

Kon
3JIeMEeHTa

IIpoBepsiemble 3J1eMEHThbI COIEPKAHUS

TEIIIOBBIE ABJIEHWA

6.1

OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUU CTPOEHMsI BemecTBa. Macca U pa3Mmepbl
MosieKyl.  OmbITb, HOATBEPXKIAIOIIME  OCHOBHBIE

ITOJIOKCHUA MOJ'IGKy.]'IS[pHOKI/IHCTI/I‘ICCKOI‘/'I TEOpHU

6.2

Mopenn  TBEpIOro, IKUIKOTO U Ta3000pa3HOro
cocrosinuil BemectBa. Kpucrammmueckue u amopgHbie

TC1a

6.3

OObsicCHEHHE CBOWCTB Ia30B, KUJIKOCTCH U TBEPIBIX TEI
HA OCHOBE TIOJIOKEHUH MOJIEKYISIPHOKMHETHYECKOMN

Teopuu

6.4

CMaunBaHue U KalmUJUUTISIPHBIC ABJICHUA

6.5

TenmoBoe pacInpeHUC U CKaTue

6.6

Temneparypa. CBs3pb TeMmmeparypbl CO CKOPOCTBIO

TCIIJIOBOTO ABMXKCHHUSA YaCTHUIL

6.7

Buytpennss sHeprust. CriocoObl U3MEHEHHs! BHYTPEHHEH

OHCPIUH: TCIIONCpCaada U COBCPIICHUC pa60TBI




Buapl Tennonepegaun: TEIIONPOBOJAHOCTb, KOHBEKIIHS,

6.8
U3JIy4eHHE
KomnuecTtBo  TemmoTel.  YaenpbHas — TEINIOEMKOCTH
6.9
BEIIECTBA
TeruiooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOTO OajaHca
611 [InaBnenue u oTBEpIeBaHNE KPUCTATUTMUYECKUX BEIICCTB.
' VYenpHasg TeI10Ta INIABICHUS
[TapooOpazoBanue u  koHjeHcauus.  Mcmapenue.
612 Kunenue. VYpenbHas  Teruiota  mapooOpa3oBaHUSI.
' 3aBUCHUMOCTb TEMIIEpaTypbl KUIEHUS OT aTMOC(EpHOro
JTABIICHUS
6.13 BnaxHocTh Bo3yxa
6.14 OHeprus TOIIMBA. Y IeJIbHAas TEMI0Ta CrOPaHUs
[Tpuniuner  paGoTel  TemoBbix aurarenen  KITJI
6.15 TEIJIOBOTO ABUraTens. TemioBble ABUTATENM M 3aliuTa
OKpY>Kalolle cpeibl
3aKOH COXpaHEHUs U MPEBPAICHUS SHEPTUH B TEIUIOBBIX
6.16
npoleccax
[TpakTrueckue pabOTHI:
HHHPar###ONBITEI IO  OOHAPYKEHUIO JEHCTBHUA CHJI
MOJIEKYJISIPHOTO MPUTSKEHUSI.
##APar###0nbITel  TI0  BBIPAIIMBAHUIO  KPUCTAILJIOB
MIOBAPEHHOM COJIM WM caxapa.
#HHPar###OnbI T o HAOIIOECHUIO TEIJIOBOTO
6.17 pacuIupeHus Ta30B, KUJIKOCTEH U TBEPBIX TEIL.

###HPar###Onpenienienne AaBlIeHUs Bo3/lyXa B OaioHe
HITPHILIA.

HA#HPar###OMBITHI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh
JIaBJIEHUs] BO3JyXa OT ero o0béMa W HarpeBaHus WIH
OXJIQXKICHUSL.

###Par###] IpoBepka TUNOTE3bl JIUHEHHOW 3aBUCUMOCTH




JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUECKOUN
TpYyOKe OT TeMIIEpaTypHl.

#H##HPar###Habmonenue MU3MEHEHUS BHYTPECHHEH
SHEPrUU Tela B pe3yibTaTe TEIUIoNepenadd W padoThI
BHEIIHUX CHIIL.

H#i#HtPar#HH#llccnenoBanue sIBICHUS TEIUIOOOMEHA IpU
CMEIIMBAHUM XOJOAHON U rOpsYEH BOJIBI.
#HH##Par###Onpenenenmne KOJIMYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJIOW TIPU TEIUIOOOMEHE C HarpeThiM
METATUICCKAM IHITTHIPOM.

###Par###Onpenenenne  yneabHOM  TEIJIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mporecca HCapeHus..
###Par###Onpeneneare  OTHOCHTEIIBHONW — BJIAXKHOCTH
BO3/IyXa.

#H#Par###0OnpenenieHne yaeabHONW TEIJIOTHI IJIaBJICHUS

JIBJA.

6.18

Ousnyeckue SABJICHUS B MPUPOJAE: TOBEPXHOCTHOE
HaTSDKEHME W KaNWULSIpHBIE SBJICHUS B TMPUPOJIE,
KPUCTAJUIBI B TIpupojie, uzinydenue ColHia, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HUHECsA, CHEra.

6.19

Texuuyeckne  ycTpoWCTBa:  KalWJUIAPBL,  MPUMEPHI
UCIOJIb30BAaHUSl KPHUCTAJUIOB, >KUIKOCTHBIA TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THTPOMETpPBI, MCHUXPOMETpP, MapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCTO CIr'OpaHus.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWA

7.1 Onexrpuszanus Tell. J[Ba poja 3JIEKTPUUECKUX 3aps/i0B
B3aumoneiictBue 3apspkeHHbIX Ten.  3akoH  KynoHa

7.2 (3aBUCHMOCTB CHJIbI B3aUMO/ICHCTBYS 3apsDKEHHBIX TE OT
BEJIMUUHBI 3aPSJI0B M PACCTOSHUS MEX/Ty TeJIaMH)

7.3 Onexrpuueckoe noJie. Hanpssk€HHOCTD AIEKTPUYECKOTO




noss. lIpyHIMO Cynepno3uimy 3JIEKTPUYECKHUX IOJIeH

(Ha KaYECTBEHHOM YPOBHE)

Hocutenu osnexTpuyeckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anexkrpudeckuil 3apsan. Crpoenue atoma. [lpoBoaHuky u
TIDIICKTPUKU
7.5 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
6 DNEeKTpUYECKUM  TOK.  YCIOBHUS  CYIIECTBOBAHHS
' ANEKTPUIECKOTO TOKA. VICTOUHMKH TTOCTOSTHHOTO TOKA
HevictBus BIIEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUUECKUH TOK B
KUJKOCTSIX M razax
- Onektpuyeckas uenb. CHiia Toka. DIJIEKTPUYECKOE
' HaIpsDKCHUE
9 ConpoTHBIICHHE MIPOBO/THUKA. VY aenpHOE
' COTIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa Jyis ydacTKa e
[TocnenoBarenbHOE UM MapajjieIbHOE  COEIMHEHHUE
7.11
POBOJAHHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoynsa — Jlenna
213 DNeKTpUYecKue HEenu U MOTPEOUTENH DIEKTPUUECKOMN
' sHepruu B ObITy. KopoTKkoe 3amblkaHue
[TocTosiHHbIe MarHuThl. B3aumoaeilcTBHE MOCTOSHHBIX
7.14
MarHuToOB
15 MaruautHoe mojie. MarHuTHoe 1osie 3eMlid U €ro
' 3HauUEHUE 7S )KU3HU Ha 3emiie
716 OmneiT Dpcrena. MarHuTHOE TOJIE AIEKTPUYECKOTO TOKA.
. [IpumeHeHne 37eKTPOMAarHuTOB B TEXHUKE
JleiicTBe MarHUTHOTO TOJS HA TPOBOJHUK C TOKOM.
19 DNeKTpoABUTaTeNlh MOCTOSHHOTO TOKa. Mcmonp3oBaHue

BHGKTpOHBHFaTCHeﬁ B TCXHHUYCCKHUX yCTpOﬁCTBaX n Ha

TPAHCIIOPTE




Onpiter  @apanes.  SIBieHHe  3IEKTPOMAarHUTHOMN

7.18
uHaykuuu. [pasuno Jlenna
DIIEeKTPOTreHEPATOP. CnocoObl MOJTy4EHU ST
7.19 3JIEKTPUYECKON SHEPIUU. DIEKTPOCTaHIINHU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH
[IpakTnueckue pabOThI:
OnbITH 110 HAOTIOACHUIO JICKTPU3AIMH TS HHIKIIHCH
Y TIPH COTPUKOCHOBEHUM.
HccnenoBanne OeHCTBHS DJIEKTPUYECKOrO TOJIST  Ha
MIPOBOJHHUKY M TUDIICKTPUKH.
COopka u TmipoBepka pabOTHl DJIEKTPUUYCCKON IIETH
MMOCTOSIHHOTO TOKA.
N3mepenne u peryimpoBaHue CHIIBI TOKA.
N3mepenne u peryimpoBaHUe HAMIPSHKCHHSL.
HccnenoBanme 3aBUCUMOCTH CHJIBI TOKA, HIIYIIETO Yepe3
PE3UCTOp, OT CONMPOTHUBJICHUSI PE3UCTOPA M HAIPSHKEHUS
Ha PEe3UCTOPE.
OnBITHI, JIEMOHCTPUPYIOIITHE 3aBHUCHMOCTD
720 AIEKTPUYECKOTO COTPOTUBIICHUSI TPOBOJHUKA OT €ro

JUIMHBI, IJIOIAH TOIIEPEYHOrO CEYECHNs U MaTepHaa.

IIpoBepka mpaBmia CHOXKEHUS HANpPsHKCHUM  IIpU
IIOCJICZIOBATEIIBHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
ITpoBepka npaBuiia s CHIIBI TOKA MPHU MAPAJICIBHOM
COeUHEHUU  pe3uctopoB.  OmpexpeneHue  pabOTHI
IEKTPUYECKOTO TOKA, MIYHIETO Yepe3 PEe3UCTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIICIIEMON Ha pe3uctope. MccnenoBanne 3aBUCHMOCTH
CUJIBI TOKA, MIYILIEro 4Yepe3 JIAMIIOYKY, OT HANPsHKEHUs
Ha Hell. Onpenenenne KIIJ[ narpesarens. MccnenoBanue
MAarHuTHOTO B3aMMOJCHCTBUSA IOCTOSHHBIX MarHUTOB.
N3yuenne MarHuTHOrO MOJIS MOCTOSIHHBIX MarHUTOB IIPU
uxX oOwvenuHeHMM M pazaeneHuu. MccnenoBaHue

JIeiCTBUSA QJICKTPUYCCKOT'O0 TOKAa Ha MArHUTHYIO CTPCJIKY.




OneIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJCUCTBUS KaTYLUIKA C TOKOM M MarHuTa OT CHUJIbI
TOKA W HalpaBJICHUs TOKa B Karymke. l3ydeHue

I[eflCTBI/ISI MArdiMTHOIO IIOJIs1 Ha IMPOBOAJHUK C TOKOM.

KoncrpynpoBanue u N3y4EeHUE paboThI
3JIEKTPOABUTATEIIS. H3mepenne KIIJg
3JIEKTPOIBUTATEIILHOMN YCTaHOBKHU. OnbITh o

HCCICOO0OBAaHHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOUUA:
HCCICI0BAaHUC W3MCHCHHUN 3HAYCHUS U HaIlpaBJICHUA

HHAYKIIUOHHOTO TOKa

7.21

Ouszndeckue SBICHUS B TMPUPOJIE: DIIEKTPUUECKHE
SIBJICHUA B aTMOCCbepe, SJICKTPHUYECCTBO KHNBBIX
OpraHru3MOB, MarHUTHOE TOJIe 3eMITH, Apeld IMOFOCOB,
POJIb MarHUTHOT'O IIOJIA JJIA XKU3HU Ha 36MJ’I€, MOJIAPHOC

CHSIHUEC

7.22

TexHuyeckue yCTpOWCTBA: BJIEKTPOCKOI, aMIepMET),
BOJIBTMETP, PEOCTaT, CUETUUK DJIEKTPUUYECKOMN SHEPruu,
AJIEKTPOOCBETUTEbHBIE  TPUOOpHI,  HarpeBaTeiIbHbIC
AIEKTPOTPUOOPHI (ipumepsI), ANMEKTPUIECKHUE
PEIOXPAHUTENH, JIIEKTPOMATHUT, D3JIEKTPOIBUTATEIH

IMOCTOAHHOTO TOKA, I'CHCPATOP MNOCTOAHHOT'O TOKA

9 KJIACC
Kon
Konx snemenTa [IpoBepsieMble 2JIEMEHTBI COJIeP KaHUs
pasnena
MEXAHWYECKUE SIBJIEHU A
MexaHnyeckoe JBIKEHHE. MarepuanpHas TOYKa.
81 Cucrema orcuéra
8 8.2 OTHOCHUTENBHOCTh MEXaHUUECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPSIMOTHMHEWHOE IBIKEHUE
24 ###Par####HepaBHOMEpHOE NPSIMOJIMHEWHOE JBUKEHUE.

CpCIlHSISI )51 MI'HOBCHHAas CKOpPOCTb TCJ1a npu




HCPAaBHOMCPHOM ABHIKXCHUHA

85 Yckopenue. PaBHOYyCKOpEHHOE IIPSAMOJIMHEWHOE
' JIBUKEHUE
8.6 HiHtPar#H#(CBoOoaHOE naseHue. OnbiThl ["anunes
#HiHtPar#H#PaBHOMEpHOE JIBIJKEHUE 110 OKPY)KHOCTH.
8.7 [lepuon m uwactota oOpamenus. JIuneitHas u yrioBas
ckopoct. LleHTpocTpeMuTeNbHOE YCKOPEHUE
8.8 [TepBriit 3akoH HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tpetwnii 3akon HeroToHa
8.11 H#HPar#H##] [puHuun cyneprno3uliuy CUi
8.12 Cuna ynpyroctu. 3akoH ['yka
H#H#HtPar#H##Cunia  TpeHHs: Cuila TPEHUs CKOJbKEHUS,
813 CHUJIa TPEHHUsI TIOKOsI, IPYTUe BUBI TPEHUS
%14 #H#HtPar#H###Cuila  TSHKECTH W 3aKOH ~ BCEMHUPHOTO
' TATOTEHUA. Y CKOpEeHHe CBOOOTHOTO MaJICHHS
s JBmwxenue  mianer  Bokpyr  ConnHpma.  IlepBas
51 KocMuYeckasi ckopocTb. HeBecomMocTs U neperpys3ku
6 PaBHOBecue MaTepuanbHON TOUKU. AOCOIOTHO TBEPAOE
51 TEJ0
#H##Par###PaBHOBecue TBEPIIOTO TeJla C 3aKPEIUIEHHOM
817 OCbhI0 BpaieHusi. MomeHT cuiibl. LleHTp TshkecTu
8.18 Nmnynbce tena. U3menenue ummynbca. UMmynbse cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #H#HPar###PeakTUBHOE OBIDKECHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTb
PaGora cun Tskectu, ympyroctu, TpeHus. CBs3b
5.22 SHEPTUU U pabOTHI
[loreHunaneHasgs SHeprus Tena, MNOAHATOTO  Haj
523 MOBEPXHOCTHIO 3eMJIU
8.24 [TorenumanbHas HEPTUS CHKATON NIPYKUHBI
895 ###Par###Kunetnueckass  sHeprusi.  Teopema o

KUHETHYIECKOM OHCPTHUU




8.26

HiHtPar#H##3aKoH COXpaHEHUSI MEXaHUYECKOW SHEPTUU

8.27

[IpakTuyeckue paboOTHI:

OrmpezenieHue CpeiHe CKOPOCTH CKOJIbXKEHHUs Opycka
WIM JIBUKEHUS IIapuKa [0 HAKIOHHOW IJIOCKOCTH.
Onpenenenre yCKOpeHUs Teia MpU PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU IpPU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHON CKOPOCTH.
[IpoBepka ruMOTE3bl: €CAM MPH PABHOYCKOPEHHOM
JIBUKEHUM O€3 HayaJbHOM CKOpPOCTHU IMyTH OTHOCATCS
KaKk psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLINE
MIPOMEXKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBKEHUS
OT CWIbl HOpMalbHOTO JaBieHus. OrmnpexneneHue
koo duimenta TpeHus CKoImKeHHs. OmnpeneneHne
KECTKOCTH TpyXKuHbl. Omnpenenenue padOTHl CHUIIBI
TpeHHs] TpU PABHOMEPHOM JBIDKEHHH Tela IO
TOPU30HTAIBHON mMoBepxHOCTH. OnpeneneHue padbOTHI
CWJIBI  YOPYrocTH  Mpu  THOabEME  Ipy3a  C
UCIIOJIb30BAHUEM  HEMOJBI)KHOTO UM MOJBHKHOTO

OJIOKOB

8.28

duszndeckue SIBICHUS B npupoac: MpUuiInuBbl U OTIIMBLI,
JABHXKCHUC IIJIIAHET ConHeuyHoM CHUCTCMbI, PCAKTHBHOC

JABVIXXCHUE )KMBBIX OPraHu3MOB

8.29

Texandeckue YCTpOﬁCTBaI CIILAOMETD, JaTYUKH

IMOJIOKCHHS, PACCTOSAHUA U YCKOPCHU A, PAKCTBL

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebarenbHoe JABHMKCHUC. OcHOBHBIE XapPaKTCPpUCTUKHU

> KOJIEOaHUH: IepHO/, YacTOTa, AMIUIUTY/1a

92 MareMatuueckuit 5 NIPY>KUHHBIN MAasITHUKH.
. [TpeBpartieHre sHEPrun Npu KoJeOaTeTbHOM IBHKEHUH

93 3aryxatomue KkosebaHus. BbIHyXaeHHbIE KoJeGaHMS.
. Pe3onanc

94 Mexannueckue BoHbI. CBOMCTBA MEXaHUYECKHUX BOJIH.

HpOI[O.HBHBIe W TOICPCYHLIC BOJIHBI. I[J'II/IHa BOJIHBI H




CKOpOCTh €€ pacnpocTpaHeHusi. MexaHUuecKHe BOJIHBI

B TBEPIOM TeJIE€, CEICMUYECKUE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbICcOTa 3BYKa. OTpakeHue 3ByKa
9.6 NHudpa3Byk u yapTpa3Byk
[IpakTuueckue pabOThI:
OmnpeneneHue 4acToTbl W TNEpuoja  KoieOaHWi
MaTEeMaTHYEeCKOTO MasTHHKA.
Onpenenenre 4YacTOThl M Hepuofa  KojeOaHMi
NPY>KWHHOTO MasiTHUKA
97 UccnenoBanue 3aBUCMMOCTH  TepHoja  KoJjieObaHui
' MOJIBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
WccnenoBanue 3aBUCMMOCTH  Iepuofa  KoJjeOaHUM
NPYKHHHOTO MasTHHKa OT Macchl Tpy3a. llpoBepka
HE3aBUCHMOCTH nepuoa KoJeOaHui rpys3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl TPy3a U JKECTKOCTH
NpYyXuHBL. M3Mepenune yckopeHus CBOOOTHOTO TaIeHHS
dusnyeckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 J)KUBOTHBIMH, 3E€MJIETPACEHUE, CEHCMHYECKHUE BOJIHBI,
I[yHaMH, 9XO
99 TexHuueckue yCTpPOMCTBA: HXOJIOT, HCIOJb30BAHUE

yIbTpa3ByKa B OBbITY U TEXHUKE

10

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'ICKTpOMaI‘HI/ITHoe TI0JI€C. BHGKTpOMaFHI/ITHI)Ie BOJIHBI.

101 CBoHCTBA JIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana 31eKTpOMarHUTHBIX BOJIH

10.3 OnexkTpoMarHuTHas npupoga csera. CKOpOCTh CBeTa.

' BonHoBble cBolicTBa cBeTa

[IpakTnyeckue paboThI:

10.4 N3yuenue CBOWCTB  DIEKTPOMAarHUTHBIX BOJH  C
MOMOIIIbI0O MOOWIIBHOTO TenedoHa
dusnyeckue SABICHUS B TpUpojAe: OHOIOTMYECKOoe

10.5 JEUCTBHE BUJIUMOTO, yABTPapHOIETOBOTO u
PEHTTEHOBCKOTO M3Iy4E€HUMN

10.6 Texauueckue YCTpOMCTBA: HCIIOJIb30BaHUE




SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOH CBS3HU

11

CBETOBBIE ABJIEHUA
11.1 JlyueBas mozenb cBera. ICTOUHMKH cBETa
11.2 [IpsimonuHelHOE pacpoCTpaHEHHE CBETA
113 OTtpaxenue cBera. [lnockoe 3epkasio. 3aKOH OTPaKEHUS
' cBeTa
114 [Ipenomnenne cBera. 3akOoH MPEIOMIIEHHSI CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xon ydeit B TuH3E
116 OnTnueckast cuctema (oToamnmnapara, MUKpOCKONa U
' TenecKomna
117 I'ma3 kak onrudeckas cucrema. bIM30pyKoCTh H
' JTAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiTel HhtoTOHA.
' CrnosxeHue cieKTpaibHBIX I[BEeTOB. Jlucnepcus cBeTa
[IpakTrueckue pabOTHI:
#HH#HPar###ccnenoBanne 3aBUCUMOCTH yriia
OTPaXXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###lI3yueHne  XapaKTEpPUCTHK  U300pakeHUS
nmpeaMeTa B INIOCKOM 3epKalie.
#HH#HPar###ccnenoBanue 3aBUCHUMOCTH yriia
MPEIOMIICHUsI CBETOBOTO Jiydya OT yrjla MajeHus Ha
119 TPaHHULIE «BO3AYX — CTEKIIOM.
' ###Par### lonyuyenue M300paXe€HUH C  TIOMOIIBIO
coOuparoniei JTUH3BL
##HtPar#Ht#Onpenenenne (GOKYCHOTO pACCTOSHUS U
OTNITUYECKOM CUITBI COOUPAIOIIEH JTMH3BI.
##HPar#H##OnbITHL 1O  pa3iokeHuio Oenoro ceera B
CIIEKTP.
##H#Par###ONbITl TI0 BOCIPUATUIO LBETa IPEAMETOB
pU UX HAOMIOICHUHU Yepe3 IBETOBbIC (PUITBTPHI
®dusnueckue sBiIeHUs B mpupoje: 3atMenusa ConHua u
11.10 JlyHbl, 1[BETA TEJ, ONTHYECKHE sIBIEHUS B aTMocdepe

(uBet HeOa, pedpakius, paayra, MUPax)




Texauueckue yCTpOMCTBA: OYKH, [IEPUCKOTI,

H-H ¢doTroanmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBGIE ABJIEHU A
121 OmnbiTel Pesepdopna m 1utanerapHas MOJAETb aToMa.
' Monens aroma bopa
129 Hcnyckanne u morjouieHue cBera aroMoM. KBaHTBHI.
' JInHelyaTelie CIEKTPBI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus
124 Crpoenune artomHoro sjapa. HykimoHHas  MoOJeNb
' aTOMHOTO siapa. M30Tomnsl
125 PannoaxtuBHble mpeBpamenus. llepuon mnomypacmnana
' aTOMHBIX s7Iep
12.6 SnepHble peakuuu. 3aKOHBI COXPAaHEHMS 3apsiI0BOTO U
' MacCOBOTO YHUCEI
12.7 OHeprus CBsI31 aTOMHBIX s1ep. CBA3b MacChl M SJHEPTUU
12.8 Peakuuu cunTe3a u aeneHus saep. CTOUHUKY SHEpruu
12 ' CoumHiia 1 386311
12.9 Snepnas sHepretuka. JleHcTBHME — paguOaKTHBHBIX
' W3JIy4E€HHI Ha )KUBbIE OPTaHU3MBI
[TpakTrueckue pabOTHI:
Habnionenue CrjiomHelX H JIMHEHYATBIX CIIEKTPOB
1210 W3JIy4YEHHUS.
HccnenoBanue TPEKOB: MU3MEPEHUE SHEPIUM YaCTHUIbI
0 TOpMO3HOMY TyTH (110 (hoTOrpadusm).
N3mepenue pagunoakTuBHOro (poHa
®dusznueckue SABIEHUS B HOPUPOAE: €CTECTBEHHBIN
pPaAOAKTUBHBIN ¢on, KOCMHMYECKHE Jy4H,
12.11 PaAMOAKTUBHOE HW3JIyY€HHE NPUPOJHBIX MHUHEPATIOB,
JICCTBUE PATMOAKTUBHBIX H3IYy4YEHUH HAa OpPraHU3M
YeJI0BEKa
1212 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH)II/IBI/I,Z[yaJ'ILHLII‘/’I AO3HUMETP, KaMeEpa Bunscona




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

Kon
NpoBepPsiEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopa3zopanusi Ha ocHoBe PI'OC

[lonumanue ponu  ¢GU3MKM B  HAydyHOM  KapTUHE  MHUDa;
c(hopMUPOBAaHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOM CBSI3U
U TO03HAaBAEMOCTH SIBJICHUM MNpPUPOJBI, O POJIM HKCIHEPUMEHTa B
¢usuke, o cucreMooOpasyromeil pond (U3MKK B pPa3BUTUHU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHUK M WX POJIM B IEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCUHCKUX M 3apyOECKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE IMPOIIECCOB OKPYXKAIOIIEro

MuUpa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAaX MaTepuu (BEIIECTBO M TOJE), O IBWKEHUH Kak
crioco0e CyIecTBOBaHUS MaTepruu, 00 aTOMHO-MOJICKYJISIPHOHM TEOpUH
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, DJJCKTPOMATrHUTHBIX W KBAHTOBBIX);
YMEHUE pa3jinyaTh SBJICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JIAaHHOEC (H3UYECKOEe
SIBJICHHE; YMCHUE PACIIO3HABATH MPOSIBICHUE U3YUYCHHBIX (PHU3UICCKUX
SIBJICHUI B OKPY’KAIOIIEM MHUPE, BBIIEISS UX CYIIECTBEHHBIE CBOHCTBA

(TIpu3HAKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alrapara M CHMBOJIMYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I MU HCIIOJIb30BAHUC HUX IJIs1 PCIICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/I3I/IIIGCKI/IG SIBJICHHUA H

ITPOLECChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYICCKHUEC 3aKOHBbI

YMeHHe OINCHIBaTh HU3YUYCHHBIC CBOICTBA TE€I H (I)I/ISI/ILIGCKI/IG

SIBJICHHUS, UCTIOJIB3YsL (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenue ocHOBaMHM METOJOB HAydyHOrO TIO3HAHUS C YYETOM
coOnrofeHns MpaBuil 0€30MacHOTO Tpyja: HaOmoJeHHe (PU3NIECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyIOBaHUS MO WHCTPYKIIMH, OMUCHIBATH XOJT
OTIBITA U 3aIHCHIBATH €T0 PE3YyNIbTaThl, (POPMYIUPOBATH BHIBOIbI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3NUECKUX BEINYHH:
YMEHHME IUIAHUPOBAaTh HM3MEPEHMs, CaMOCTOSITEIbHO CcOOupaTh
9KCIEPUMEHTAJIbHYIO YCTAHOBKY [0 HWHCTPYKUUH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U AHAJIU3UPOBATH IOJYYEHHBIE PE3yJbTaThl C
Y4€TOM 33/JaHHOM MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUM;
IPOBEJCHUE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  MCCIEAOBAHMIA;
CaMOCTOSITEIBHO  CcOOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U
MPOBOJUTH  HCCIEAOBaHWE IO  WHCTPYKLUUH,  HPEJICTaBIATh
MOJIyYE€HHBIE 3aBHCHUMOCTH (PM3MUYECKHUX BEJIUYMH B BHJIE TaOIUIl U
rpaUKoOB, yUUTHIBaTh MOTPEIIHOCTH, JIEAaTh BBIBOJIBI 110 PE3YJIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOMCTB  (DU3MUYECKUX  Mojeneu
(MaTepuaibHas TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEITH CTPOCHUS
ra3oB, JKUAKOCTEH W TBEPABIX TeJ, IUTAHETapHas MOJENb aToMa,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO siipa) U YMEHHE MPUMEHSTh UX A

00BbsSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 00BbACHATh (PU3UUECKHE MPOILIECCHl U CBOMCTBA TEl, B TOM
yhclie M B KOHTEKCTE CHUTyallUid MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUUNHHO-CIICICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3y4EHHBIE CBOMCTBA (PU3MUECKUX

ﬂBJ'ICHPIfI, (bI/I3I/I‘IeCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHele 3adaud (Ha Oa3ze 2 — 3 ypaBHEHHH),
UCTIOJB3YSl 3aKOHBI W (OpPMYINBI, CBS3bIBAIOIIME  (DU3HUYECKHE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPaTKOE YCJIOBUE 3ajayM,
BBISIBJIAT HEJIOCTAIONIUE JaHHBIC, BHIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOIMMBIC ISl €€ PEelICHHUs, UCII0JIb30BaTh CIIPABOYHBIC JaHHBIC,
NPOBOJUTHh PACUYEThl W OICHMBATh PEATUCTUYHOCTh MOJYYCHHOTO
3HaueHus (PU3MUecKOl BETUYHMHBI; YMEHUE OMPENENiaTh pa3MEepPHOCTh

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

YMmenue XapaKTepu30BaTb  MMPUHIUIIBI JEHUCTBUSL TEXHHUYECKHX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TTPOMBIINUICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB M0 UX ONMCAHUIO, UCIIOJIb3YA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HCO6XOI[I/IMLIG (bmnqecxne




3aKOHOMEPHOCTH
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YMeHHe HWCHoJb30BaTh 3HAHUS O (U3MYECKUX SBICHUSX B
MOBCETHEBHOM KHM3HM s obOecneueHuss O€30MacHOCTH — INPH
oOpamernn ¢ OBITOBBIMH ~ NpUOOpaMH M TEXHHUYECKUMH
YCTPOWCTBAMH, COXPAHEHUS 3/I0pOBbSI W  COONIONEHHS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKaIOIIeH cpeae; INOHMMAaHUe
HEOOXOIMMOCTH TMPHUMEHEHHS JOCTHKCHHH (PHU3UKH U TEXHOJIOTHIA

AJI paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moMcKa, NpeoOpa3oBaHUs M MPEACTaBICHUS HHPOpPMAIUH
(U3MYECKOTO COJEP)KaHUSA C MHCIOJIb30BAHUEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
MOJy4eHHON WH(OpMAIMM Ha OCHOBE HMEIOUIUXCS 3HAHUN U
JOTIOJTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpU
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUM HAyYHO-MOMYJISIPHYIO JHUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOYHbIE MaTepUaibl, PECYPChl CETU
Wurtepuer; BnageHue 0a30BBIMM  HaBBIKAMHU  [PeOOpa30OBaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYI'yl0; YMEHHUE
co3ZaBaTb COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOILECHHS Ha

OCHOBE I/IH(i)OpMaI_[I/II/I 13 HECKOJIBKMX HCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUYECKHUE SABJIEHUA
1 Mexannueckoe JBukeHue. MarepuanpHas Touka. Cucrema  OTcuéra.
OTHOCHUTENBHOCTD ABHIKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHKeHHe. CpenHss ckopocTh. PopMmyna Ais
1.2 BBIYMCIIEHUS CpEAHEN CKOpoCcTHu: vV = S/t
PaBHOMepHOE mpsIMOIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPJIMHATBI Tela OT
BPEMEHH B CIIydae PaBHOMEPHOT'O IMPSIMOJMHEWHOTO JIBH)KCHMUS:
13 x(f)=x,+vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHH [Jsi MPOEKLUUU CKOPOCTH, IPOEKIIHH
MepeMENIEHUs, MyTH, KOOPAMHATBI NPU PABHOMEPHOM NPSIMOJIMHEWHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJMHATHl TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
2
Sy =vy, #1+a, = 3
@opmynbl U1l NPOEKUMHA MNEPEMEIIEHHUs, MPOEKUUH CKOPOCTH U IMPOEKIIHU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKEHUU:
1.4 s ()=v,, -t+a §
. x — Mix X o907
U.T('r) =V, T4, -1,
a.(f)=canst,
vy, -y, =2a,s,
I'paduxy 3aBHUCHMOCTH OT BpEMEHM JJsl NPOEKIHMHM YCKOPEHHs, MPOEKIHUU
CKOPOCTH, IIPOEKIUU IEepeMELIEHUs, KOOPAUHATHI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JBH>KEHUN
CBobGoaHoe maaenue. Popmyibl, ONUCHIBAIOIIME CBOOOJHOE MaJieHHE Teja I
1.5 BEPTUKAIM (ABM)KEHUE Tejla BHU3 MM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BPEMEHHU JUIS MPOEKLUUH YCKOPEHHS,




IIPOEKIIMM CKOPOCTH W KOOPAMHATHI IMpU CBOOOJHOM NAJAEHHUU Teja IO

BEPTUKAIN

CKopoCTh pPaBHOMEPHOIO JBMJKEHHUs Tejla 10 OKpyxkHocTU. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAIUYC OKPYKHOCTH U MEPUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpemMuTenbHOe ycKOpeHue. HampaBieHue I[EHTPOCTPEMHUTEIBLHOTO

1.6 yckopenusi. @opmynia Jyisi BBIUUCIECHUS YCKOPEHUS:
2
a — U
" R
®dopmyra, CBSI3BIBAOIIAS TIEPUO] M YaCTOTY OOpaIeHHUS:
v = 1
T
Macca. ITnotHOCTh BemecTBa. @opmyiia 1l BBIYUCICHHS TIJIOTHOCTH:
b= m
1.7 V
1.8 Cuna — BektopHas puzndeckas BennuuHa. ClI0KeHue Chil
1.9 SABnenue nnepuuu. [lepsriii 3akoH HeroToHa
Bropoii 3akon HreroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumoperictsue Ten. Tpernit 3akoH HeroToHa:
1.11 F. p I _Fl—>2
12 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BEIYUCIECHUS MOJTYJIS CHUIIbI

TPCHUS CKOJIbXKXCHUSA:




F_=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue aepopmanuu. 3akoH yOpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTECHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUA:

My -1,
F=¢g L1 2
R
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
®opmyrna JUIsl BBIYUCIEHUS CUJIbI TSDKECTH BOIM3H noBepxHocTH 3emun: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HesecomocTs n nieperpysku

1.15

Nmnynec Tena — BekTopHas puznyecKkas BeJIHUrHa.
D=mi

Nmnynec cuctemsl Ten. U3menenue ummnynbca. UMnynbe cuiibl

1.16

3aKOH COXpaHCHHS UMITYJIbCA I 3aMKHYTOM CHCTEMBI TEJI:
D=nyUy -+, U, =const

PeaxtuBHOEC JABHIXCHHC

1.17

Mexannyeckasi pabora. @opmyia /sl BBIYUCICHUS paOOThI CUIIBL:

A=Fsoosct

MexaHuueckasi MOIITHOCTbD:

n=4
I

1.18

Kunernueckas u NOTCHIMAJIbHAs SHCPIUA. d)opMyna JJI BBIYUCIICHU S

KUHETHYECKOM OHEPruun:

HE)E
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPTUH. (I)opMyna JIJIsI BEIYMCIICHHS IOTEHIIAIBLHOM




OHCPI'UH TCJ1a, IOAHATOIO

Hax 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUs:

E=E;.+E p
1.19 3aK0H COXpaHEHHS MeXaHH4eckoi sHepruu. dopmyna a1 3aK0Ha COXpaHEHUS
MEXaHUYECKOM PHEPTUH B OTCYTCTBUE CWII TpeHus: E = const.
[IpeBparenne MeXaHMYECKOM YHEPTUU MPU HATUIUH CHIIBI TPESHMUSL.
[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIOY» MEXAHHUKH.
Poruar. Mowment cunsi: M - FL
VYcnoBue paBHOBECHS phlyara:
M +M +..=0
1.20
[ToasmwxHbIi 1 HenoABKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,
n= Aﬂmma
A—a&rpanema
JlaBiienue TBEpIOTO TeEa.
@dopmyna 1 BBIYUCICHUS JaBJICHUS TBEPAOTO Tena:
_F
P= h
e JaBnenue raza. ArMocdepHoe TaBiecHHUE.
' I'mapocraTuyeckoe naBiieHHE BHYTPH KHIKOCTH.
dopmyna sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=Pgh+Py,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. @dopmyna a1 ONPENCNICHHS] BBITAJIKUBAIOUIEH CHUJIBL,
JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIAKOCTh WM ra3:
1.23

Fam =PV

Ycnopue niapanus Tena. [lnaBanue CYAOB U BO3QYyXOIlJIABAHUC




1.24

Mexannueckue KoyieOaHus. AMIUIMTYJA, TEPHOJ W YacToTa KoJeOaHHM.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U MEPUOJL KOJICOaHU:

1.25

MaremMarnueckuii ¥ NPYKUHHBIM MasTHUKH. [IpeBpamienue sHeprum Inpu

KOJIE0ATEIIFHOM JIBIDKCHUN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCKHue BOJIHEL. HpO]IOJ'II)HI)IC N TIONICPCUYHLIC BOJIHEBI. I[J'II/IHa BOJIHBI U

CKOPOCTh PAaCHpOCTPAaHCHHUS BOJIHBI:

L=v-T

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa I'PAHHUILIE

nByX cpel. MHdpa3Byk U yabTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mMepenne cpenHeil MIOTHOCTH BEMIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPYXUHBL, KOXPOUIIUEHTa TPEHUS CKOJBKEHUsS; paOOThl CHUJIbI TPEHUS, CHUIIbI
YIPYrOCTH; CpeAHEN CKOPOCTH JBMXKEHHUs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHusi Opycka NpH ABM)KEHHM 10 HAKIOHHOM IUIOCKOCTH; YacTOThl M
nepuosa KoieOaHMH MaTeMaTU4ecKoro MasTHHKA; 4YacTOThl U Iepuoja
Kosie0aHUH MPYKUHHOTO MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOLIEr0 Ha phlyar;
pa®oThl CHJIBI YNPYrOCTH MNPHU MOJIbEME Ipy3a C IMOMOILBIO HENOABHKHOIO
0110Ka; pabOThHI CUJIBI YIPYTrOCTU IPU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOTO
Onoxa.

HccnenoBanue 3aBUCHUMOCTH apXMMEIOBOH CHJbI OT 00BEMa HOrPYKEHHOM
YacTH Teja U OT IUVIOTHOCTH >KUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILEH CHUJIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIbHOTO IaBJICHUS U OT
poJia MOBEPXHOCTH; CHJIbI YIIPYTOCTH, BO3HHUKAIOIIEH B HpPYXHUHE, OT CTENEHU
neopmanuu MpyKUHBL, YCKOPEHUsI Opycka OT yIjla HaKJIOHA HalpaBJIIOLICH;
nepuoia (4acToThl) KoJeOaHUH HUTSHOIO MasTHUKA OT JUIMHBI HUTH; Iepuoa
KOJIEOAaHUH MPYKUHHOTO MasTHUKA OT MaccChl Ipy3a M >KECTKOCTU TPYKUHBI,
UCCIIeIOBaHHE HE3aBUCHUMOCTH TepHoJa KoleOaHWH HHUTSHOTO MasiTHUKAa OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PAaBHOBECHS pblvara

1.30

Qusuueckue sA6NeHUs 6 npupode: TPUMEPHl JABWXKEHHS C pa3IMYHBIMU
CKOPOCTSIMU B KMBOW U HEXUBOI NPUPOJE, NENCTBUE CUIIBI TPEHUS B IPUPOLE U

TCXHUKEC, MNPUIMBBI W OTJIHBBI, JABWXCHUC IIJIAHCT ConHeyHoOH CHUCTECMBI,




PEaKTUBHOE JIBM)KCHME JKMBBIX OPraHU3MOB, pblUaru B TEJIE YEIOBEKA, BIUSHUE
aTMOC(EepHOTO JaBJCHUS HA >KUBOW OpraHW3M, IIaBaHHE PBIO, BOCIPHUATHE

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

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYHUKU IIOJIOKCHHA, PACCTOAHUA U
YCKOpPCHUA, IAUHAMOMCTpP, I[NOAIIMIIHUKH, PaKCTbl, pbIyar, HOI[BI/DKHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHAasA IIJIOCKOCTb, IMPOCTHBIC MCXAHU3MbI B 6I)ITy,

t3l COOOIAoIINECs COCY/bl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, NOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
HCII0JIb30BAHUE YIbTPa3ByKa B ObITY U TEXHUKE
2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUS ~ MOJIEKYJISPHO-KMHETHUYECKON  TEOpUM  CTPOEHHS
2.1 BemecTBa. Mojenu TBEPAOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSIHHMM BEIIECTBA.
Kpucrannuueckue u amopdHsie Tena
- JIBuxenne dyactuil BemiectBa. CBsI3b  CKOPOCTH  JBMXKEHHSI YacTUIl C
' Temneparypoil. bpoynoBckoe aBuxenue, tuhdysus
2.3 CmaunBaHuE U KallWJUISIPHBIE SIBJICHUS
2.4 TermoBoe pacimpeHue U coxaTue
2.5 TennoBoe paBHOBecHE
)6 Buytpennsas sneprus. PaGora u Termiomnepenaya Kak cHocoObl M3MEHEHUS
' BHYTPEHHEU SHEPTUU
2.7 Bunel Tenonepenayn: TeMIONPOBOIHOCTh, KOHBEKIUS, U3ITyUEeHUE
Harpesanue wu oxmaxaenue Ten. KonuwdecTBo  TemnmoTel. Y enbHas
TEIUIOEMKOCTbD:
2.8
O=am(t,—1,)
3aKOH COXpaHEHUs SHEPrMU B TEIUIOBBIX IMpOLECCaX. YPaBHEHUE TEIIOBOTO
Oananca:
2.9
O +0,+..=0
Hcnapenne n koHaeHcauus. V3MEHEHHME BHYTPEHHEH HHEPrMM B IIPOLECCE
510 ucrapeHuss M KoHjaeHcauuu. KurneHue KUIKOCTU. YenbHas Tersora

napooOpazoBanus: L = Q/m




2.11

BiaxxHOoCTh BO311yXa

2.12

IInaBnenne wu kpucraumsauus. I3MeHeHue BHYTpEHHEHW DOHEpPrud IIpU

IUIaBJICHUHW U KPpUCTAJUIU3AallH. Yueanaﬁ TCIJIOTA IIJIaBJICHUA:

2.13

BuyTpeHnHss dHEeprus cropaHus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIUBA:
q=0/m

2.14

[Mpunnumner paboTe! TeroBsix Asurateneit. KI1J[ rermoBoro aurarens

2.15

Ipakxmuueckue pabomoi

N3mepenune ynenbHOM TEITOEMKOCTH METaUIMYECKOr0 MMJIMHIPA; KOJIMYECTBA
TEIJIOTHI, TOJIYYEHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (UKCHPOBAHHOU
MacChl, B KOTOPYIO ONYIIEH HArpeTbld NWIMHIP; KOJUYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM MWIMHAPOM, MOCIE OIYCKaHUsS €ro B BOJY KOMHATHOMU
TeMIEpPaTypbl; OTHOCHUTEIBHOM BJIQKHOCTH BO3AyXa; YACIbHOW TEIUIOTHI
IJIaBjieHus JbAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTyphl BOJBI  NPHU
Pa3IUYHBIX YCIOBUSIX; SIBJICHUS TEINIOOOMEHA NpPU CMELIMBAHUU XOJOIHOU U

ropsiueii BOJIbI; IpoIiecca HCIapeHus

2.16

Dusuveckue sA6/1eHUA 8 npupode.‘ IMOBEPXHOCTHOC HATSXKCHHUEC W KallWJIAPHBIC
ABJICHUS B IPHUPOAC, KPUCTAIbBI B IPHUPOAC, U3ITYYCHUC COJ'IHI_[a, 3aMEp3aHuC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoﬁcmea: KanmuJijisipbl, IPpUMEPHI UCIIOJIb30BaHHA KPHUCTAJIIIOB,
)I(HI[KOCTHBIﬁ TEPMOMETP, AATYHUK TEMIICPATYPBI, TEPMOC, CUCTEMA OTOILICHUA
JAOMOB, T'HI'POMECTPLI, IICUXPOMCTp, IIapoBasd Typ6I/IHa, ABUT'aTCJ]Ib BHYTPCHHCTO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_[I/I$I TCII. HBa BH A JJICKTPHUUYCCKUX 3apPsa10B

3.2

BsaumonelictBue 3apskeHHBIX Tedl. 3akoH Kynmona

33

3akoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

34

QHCKTpI/I‘{eCKOe II0JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apssa0B. HeﬁCTBHe QJICKTPUYCCKOTO TIIOJIA Ha

OJICKTPHUYCCKUC 3apAbl. HpOBO,[[HI/IKI/I U IUBJICKTPUKHA




[TocrosinubIi nekTpuyecKkuid ToK. JlecTBus anekTpuyeckoro Toka. Cuma Toka.

Hanpsixenue.
3.6 I=q/t,U=A/
DIEKTPUYECKOE COMIPOTUBIICHUE. Y ICTTbHOE AIEKTPUUECKOE COMTPOTUBIICHHE:
3.7 R = pl/S
18 3akoH Oma a5 yyacTka snekrpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=I,; U=U,+U,; R=R +R,
39 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U,:I=[+1; Rzi.
2 2 2
CmenmaHHbIe COeTMHEHUS TPOBOJHUKOB
PaboTa u MomHOCTh AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHutHoe 1oJie MPSAMOrO MPOBOJHHUKA C TOKOM. JIuHuu
MarHUTHON MHIYKIUH
313 MarauTHOoe T1I0JIE TOCTOSHHOTO MarHmra. B3amMoaelcTBHE IOCTOSHHBIX
MariuToB
3.14 JlelicTBME€ MarHUTHOTO TOJISl HAa MPOBOJIHUK C TOKOM
3.15 Oneiter @apanes. SIBneHue snekTpoMarHuTHOM MHAYKIUU. [IpaBuio Jlenna
Ipaxmuueckue pabomoi
N3mepeHne  ANEKTPUYECKOTO  CONMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
316 ANEKTPUYECKOTO TOKA; pabOTHI ANEKTPUIECKOTO TOKA.

HccnegoBanne 3aBUCHMOCTH  CHJIBI TOK4, BO3HHUKAOUICTO B TIPOBOJHHKE
(pesncmpm, J'IaMl'IO‘-IKa), OT HAIIPSPKCHHUA HAa KOHILIAX IMPOBOJAHHKA; 3aBUCUMOCTHU

CONIPOTUBJICHUA OT IJIMHBI IPOBOJHUKA, IJIOMIAANW €TO IMOIICPECYHOI'0 CCUCHUA U




YIEJIBHOTO COIPOTUBIICHUSL.
[IpoBepka npaBuiia sl ANEKTPUUYECKOTO HAIPSHKEHUS IPU MOCIEI0BATEIIbHOM
COEIMHEHUU NPOBOJAHMKOB; MpPaBWJA JUIsl CHJIbl 3JIEKTPUYECKOIO TOKA IIpU

napajuleIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue s61eHUs 6 nNpupooe: DIEKTPHUUECKUE SBICHUS B arMmocdepe,

3.17 AJIIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE TOJie 3eMJId, JPEi( MOIIOCOB,
pPOJIb MAaTHUTHOTO TIOJIST /7151 )KU3HU Ha 3eMJle, TOJISIPHOE CUSIHUE
Texnuueckue ycmpoiicmea: SIEKTPOCKOIN, aMIepMeTp, BOJbTMETpP, pPEOCTar,
CYETUMK  DJIEKTPUYECKOW  DHEPTrUU,  IJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
3.18 HarpeBarelbHbIE ANIEKTPOIPUOOPHI (mpumeps), ANIEKTPUYECKHE
MPEAOXPAHUTENIN, DJIEKTPOMArHUT, JJIEKTPOJBHUraTelh IMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJIeKTpOMarHuTHeIE BOJIHBL. [IIKkana 3MeKTpOMarHuTHBIX BOJH
3.20 JlyueBas monens cBera. [IpsMonnHeiHOE pacipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkaino
3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHHS CBETA
3.23 Jucnepcus ceera
-~ JIunza. Xoxa nydeil B nuH3e. POKYCHOE PacCTOSIHUE JUMH3BL. OnTUYeckas cuiia
' muH3bl: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue npudopsl
Ipakxmuueckue pabomol
###Par###lI3MepeHne ONTUYECKON CHJIBI CcOOWparomieil JUH3BI;, (POKYCHOTO
paccTosHus cobuparolieil JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MepoB IpeaMeTa
U U300pakeHHsl, KOr/ia MpeMEeT PaclojokeH B ABOWHOM (oKyce), moKa3aTes
3.26 MPEIOMIICHUS CTEKJIA.
#iHtPar#Ht#llccnenoBanue CBOMCTBA M300pa)KEHUs, MOTYYEHHOTO C TOMOIIbIO
coOuparomiei JTHH3bI; U3MEHEHHUs (OKYCHOTO PACCTOSIHHMSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEIOMJICHUS CBETOBOTO Jy4a OT yrja MaJeHus Ha
TPaHUIIE «BO3AYX — CTEKIIO»
397 Qusuueckue s6nenus 6 npupode. 3atmMenus ConHua u JlyHbl, 1BeTa Ted,
' ONTHYECKHUE SIBJIEHUs B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TepHUCKoM, ¢oToanmapar, ONTHYECKHUE
' CBETOBO/IbI
4 KBAHTOBEGIE SAABJIEHUA




PagnoaktuBHOCTE. Anbda-, Oera-, raMma-usznydeHusi. Peakiuu anbda-u Oera-

4.1
pacnaza

4.2 OmnbiThl Peszepdopna nmo paccesnuto anbha-vactui. [lnanerapHas Moens atoma

4.3 CocraB aToMHOTO0 siipa. M30Tomb!

4.4 [Tepuoa monmypacnaga aTOMHBIX SiAEp

4.5 SnepHbie peakiuu. 3aKOHBI COXpAaHEHUS 3apsA0BOT0 M MAaCCOBOTO YHCEI
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIH pPaIMOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, PaTUOAKTUBHOE MW3JIyd€HHUE MPHUPOJHBIX MUHEPAJIOB,
JefcTBHE paJiMOAaKTUBHBIX U3JTy4YEHHUI Ha OpraHU3M 4eJIoBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAUBUIYaJbHBIA T03UMETp, Kamepa

BunbcoHa, anepHasi 3HEpreTuKa




YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA3OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUIS YYEHUKA

o @dusuka: 7-i kiacc: 6a30BbI ypoBeHb: yueOHuK, 7 kiacc/ [leppimkun .M.,
NBanoB A.U., AkunonepHoe o6mectBo «M3narensctBo «IIpocsemienne»

e ®usuka: 8-i kiacc: 6a30BbI ypoBeHb: yueOHUK, 8 kiacc/ [leppikun 1.
M., UBanos A. U., AxunonepHoe o61miectBo «M3narenbcTBo

«HpOCBQHIGHI/Ie»

o ®usuka: 9-ii kiacc: 0a30BbIN ypoBeHb: yueOHUK, 9 kinacc/ [leppimkun W.
M., I'ytauk E. M., UBanoB A. U., [TetpoBa M. A., AKIITMOHEPHOE OOIIIECTBO

«M3parenscTBO «IIpocsemenue»

METOANYECKHUE MATEPHAJIBI JIA YUUTEJIA

o dusuka: 7-i kinacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kinacc/ [lepoimkun .M.,
Nanor A.U., AkimmonepHoe obmiectBo «M3aarensctBo «IIpocBemienue

o dusuka: 8-if kitacc: 6a30BbIN ypOBEHB: yueOHUK, 8 kinacc/ [lepoimkun U.
M., UBanoB A. U., AxuronepHoe o61miecTBo «l3maTrenbcTBo

«IIpocsenieHue»

o ®wusuka: 9-if kacc: 6a30BBIM YpoBeHb: yueOHUK, 9 knacc/ [lepwimkun U.
M., I'yrauk E. M., MIBanoB A. W., [letpoBa M. A., AKITMOHEpHOE OOIIECTBO
«M3parenscTBO «IIpocBemenue»

e COopHnuk 3ama4 1o ¢pusuke 7-9x1. A.B. Ilepoimkun; coct.H.B.®dwmionosuu
— M.: ACT: Actpensb; Bnagumup BKT

e DIEKTPOHHBIC MPUIOKEHUS K yaeOHUKaM



U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e bubauoreka LIOK https://m.edsoo.ru/7t416194
e bubauoreka IIOK https://m.edsoo.ru/7f4181ce
e bubmauoreka LIOK https://m.edsoo.ru/7t41a4a6

e Bcepoccuiickue 0auMITAaIbI KOJIBHUKOB https:/sirtusolymp.ru/
e bubmuoreka I{OP https://infourok.ru/biblioteka/type-56

e JlaGoparopus o6yuenus ¢puszuku u acrpoomun MCMO

PAO http://physics.i0s0.ru

e Mup puzuku: feMoHCTpauu GU3NIECKUX

skcepumMeHTOB http://demo.home.nov.ru

e (CamoTecTUpOBaHUE MIKOJIBHUKOB 7-11 KjIaccoB 1 aOUTYpPUEHTOB 11O

¢dusuke http://barsic.spbu.ru/www/tests

o dwusuka s Beex: 3agaun no pusuke ¢ pemenusmu http://fizzzika.narod.ru

L4 I[I/ICTaHI_II/IOHHI)IG IBPUCTHYCCKHUC OJIUMITHAIBI I10 (1)I/I3I/IKG

http://www.eidos.ru/olymp/physics

e lHuTepHET-0oMuMmUaasl 1o ¢pusuke http://barsic.spbu.ru/olymp

e EcrecTtBeHHOHayuHbIC 3KciepuMeHThl — Ousuka: Komnekuus Poccurickoro

o0mreoOpaszoBarenbHOT0 opTana http://experiment.edu.ru

e Tlopran ecrecTtBeHHbIX Hayk: @u3nka http://www.e-science.ru/physics

o Pemenus 3anay u3 yueOHUKOB 10 (puzuke http://www.irodov.nm.ru

o ®uzuka.py: CallT 1jig yyamuxcs v npenogaBarenei

busux
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