rocy1apcTBeHHOe O010/1:KeTHOe 001eo0pa3oBarebHoe yupe:xaeHue Camapckoii odiacTu
OCHOBHasi 001eo0pa3oBaTeIbHas IKoAa ¢. MypaHka MyHHIIMNAJILHOrO paiiona Hluronckmii
Camapckoii od1acTu

PaccMoOTpeHo u IpuHATO IIposepeHo. VYTBEpkKACHO K HCIIOIb30BAHUIO
Ha 3aCEJaHUH METOIUYECKOrO PexoMeH10BaHO K YTBEPXKIECHUIO B 00pa30BaTEIbHOM MpOIEcce
O00bEeMHEHUS yUHUTenei VYupexnenus

AHTJIMHCKOr O SI3bIKa
[Iporoxon Ne 1 ot 29.08.2025 . ITpukas Ne 1151 01 01.09.2025 ¢

PykoBoauTens MO yuureneit 3am. nupektopa no YBP Jupexrop

M.Bb.Kanentresa

A.B.borocinosckasa E.Il.AnaeBa

PABOYASI IPOTPAMMA
(ID 8941049)

yueOHoro npeamera «®Pusnka. bazoBblii ypoBeHb»

Tt 00 ydaronuxcst 7-9 xkimaccoB

C=RU, O="T'BOY OOLWW c¢.Mypanka
, CN=EBreHuns lNeTtpoBHa Anaesa,
E=zu muran sch@63edu.ru

00 ce 22 ¢c891 32 38 6d 3d
2025-09-03 00:14:12

W25


mailto:E=zu_muran_sch@63edu.ru

MNOSCHUTEJIBHAS 3ATIMCKA

[IporpaMmMa 1o ¢u3Mke Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUsA
COCTaBJIEHa Ha OCHOBE MOJOXEHUH M TpeOOBaHUU K pe3yjbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MpOrpamMMbl, NPEACTaBICHHBIX B
OI'OC 00O, a Taxxe ¢ yu€toM (enepaibHON pabouel mporpaMMbl BOCIUTaHUS U
Konuenuuu npenonaBanus yaueOHoro npeamera « Dusznkay.

IIporpamma mo ¢u3MKe Ha YPOBHE OCHOBHOIO 0OIIEro o0O0pa3oBaHUS
COCTaBJI€Ha Ha OCHOBE TMOJOXKEHUH W TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpOrpamMMbl, NPEICTaBICHHBIX B
dI'OC 00O, a Takxe ¢ yueToM (eaepanbHON padouel mporpaMMbl BOCIIUTAHUS U
KOHIIETIIIUU NpenoiaBanus yueOHoro npeamera «Duszukay.

Conmepxanue mporpaMmbl 1O (U3MKE HampaBieHO Ha (opmupoBaHHe
€CTECTBEHHOHAYYHON TpPaMOTHOCTH OOYYaIOLIUXCA W OPraHU3alUI0 HU3yYCHHS
Gbu3MKM Ha AESATENbHOCTHOM OCHOBe. B mporpamme mo (u3uMke yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmszanuu tpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TaKkKe
MEXKMPEAMETHBIEC CBSA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB HAa YPOBHE
OCHOBHOT'0 0O0IIIeTr0 00pa30BaHusI.

[IporpamMa no gu3uKe yCTaHaBIMBAET paclpeesieHue yueOHoro Marepuana
1o rojgaM oOydeHus (1o Kjaccam), Mpejjaraet MpUMEpPHYIO MOCIIe0BATEIbHOCTD
U3YYEHHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS NPEIMETHOrO COAEpkKaHUS U
yueTe BO3PACTHBIX OCOOEHHOCTEN 00yUaroInXcsl.

[Iporpamma 1o ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOMN
MOMOIIIM YYUTENIO B CO3JJaHUU paboyeil mporpamMmbl 1o yueOHOMY MPEIMETY.

du3nka ABISIETCS CHCTEMOOOPA3YIOIMIUM JIJIsi €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEeIMETOB, TOCKOJbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB H
SBJICHUHM, W3y4yaeMbIX XUMHUEH, OuWojorueit, acTtpoHoMuedl u GU3HIECKON
reorpaguedi, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTUHY MHUDpA,
NPEeIOCTaBIsIeT Haubosiee sICHbIE O0pa3lbl MPUMEHEHUsS HAydyHOro METoJa
MO3HAHUS, TO €CTh CI1OCO0a MOJy4EeHHS JOCTOBEPHBIX 3HAHUN O MUDE.

Opnna W3 TIaBHBIX 3a/a4d (PU3NYECKOrO OOpa3oBaHUS B CTPYKTypEe OOIIETro
o0pa3oBaHusi COCTOMT B (POPMUPOBAHMHM €CTECTBEHHOHAYYHOW TPaAaMOTHOCTH H
MHTepeca K HayKe y 00yJaroImuxcsl.

N3yuenne ¢usukn ©Ha 0a30BOM ypOBHE TMpEANoiiaraeT OBJaJICHUE
CIICAYIOIIUMHU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:

e HAy4HO OOBSICHATD SIBIICHUS,

e OIICHWBATh ¥ MOHUMATh OCOOEHHOCTH HAYIHOTO HCCIICIOBAHMS,



HHTCPHPECTUPOBATL JAaHHBIC M HCIIOJIb30BAaTh HAYYHBIC I0Ka3aTCJIbCTBA
AJIA TIOJIYYCHUA BBIBOJOB)).

Henn wuzyuenus Qu3MKM HA YPOBHE OCHOBHOro 00IIero o0pa3oBaHUS
OnpeJielieHbl B KOHIICMIIMU TMpernojaBaHusi ydyeOHoro mnpeamera «®dDusuka» B
oOpa3oBaTelbHBIX oOpranuzanuax Poccuiickoii ®Denepanuu, peaTnu3yOIUX
OCHOBHBIE 00111€00pa30BaTEIbHBIC TPOTPAMMBI.

Henu uzyuenus Gusuku:

npuoOpeTeHne HMHTEepeca U CTPEMJICHHS OOy4JaloIUXcs K HaydHOMY
U3YYEHUIO TPUPOJbI, PA3BUTHE WX HWHTEIUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEJICTABICHU O HAYYHOM METOJI€ MO3HAHUS U (HOPMUPOBAHKE
UCCJIEI0BATENBCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSM;
dbopMUpoBaHUE HAYYHOTO MHPOBO33PEHHUS KakK pe3yibTara HW3YYCHUS
OCHOB CTPOEHHUS MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DH3HKH;
dbopMupoBaHUE TPEACTABICHUN O POJU (U3MKU I PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymien
npoecCuoHaNbHON JeATETbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJATOTOBKA K
JanbHeIeMy o0 y4eHHUI0 B ’TOM HalpaBJICHUU.

JIoCTH)KEHHE 3THUX IieJiel MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOI'O
o011ero o0pa3oBaHus 00ECTIEUNBACTCS PEIICHUEM CIIeIYIONUX 3a/1ay:

NpHOOpPETeHUEe 3HAHUKW O JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHMYECKUX, TEIUIOBBIX, JJICKTPHUYECKUX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSX;

npuoOpeTeHne YMEHUN OMHUCHIBATH U OOBSCHATH (PU3MUECKUE SIBICHUS C
UCIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEHIeHUS MPOCTEMIIMX pacyeTHbIX 3aJad ¢
UCIIOJIb30BaHUEM bu3znUecKux MojielieH, TBOPYECKHUX u
IPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE yMEHUN HAOIIOATh MPUPOHBIC SIBICHUS U BBIMOIHATH OMBITHI,
nabopaTopHble  pabOThI M AKCIEPUMEHTAIbHBIE  HMCCIECIOBAHUS  C
UCIOJIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHHUE TPUEMOB paboThl ¢ uHpopMaIuen (HPU3NYECKOro CoJepxaHusl,
BKJTIOYAst HHPOPMAITHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3NUKH, aHATU3 U
KPUTHUYECKOE OlEHUBaHUE UH(POPMAIIUH;

3HAKOMCTBO cO cepaMu TpodecCHOHAIbHON JAESTETLHOCTH, CBI3aHHBIMU
¢ (U3HKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTKEHUAX (PU3UUECKON HAYKHU.



OO11ee yuCIO 4YacoB, pEKOMEHAOBAHHBIX ISl M3Y4eHUS (HU3UKH Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezelno), B 8 kiacce — 68
yacoB (2 yaca B Hememo), B 9 kimacce — 102 wuaca (3 waca B Hememio).

[Ipennaraemsiii B mporpaMmmMe mo (u3MKe MepeueHb Jad0opaToOpHbIX padoT U
OTIBITOB SIBJSICTCSI PEKOMEHIATEIhbHBIM, YUUTEb JIEJIAET BHIOOpP TPH MPOBEIACHHUU
7a00paToOpHBIX PAOOT M OIBITOB C YYETOM WHAMBUAYaJIbHBIX OCOOCHHOCTEU
OOyJarOIIMXCs, CIUCKA AKCIICPUMCHTAIBHBIX 3aJIaHWi, MpeIaraeMblX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOT'0 9K3aMEHa 10 (U3HKE.



COJEPXAHUE OBYUEHUA

7 KIIACC
Pu3uka 1 eé posib B IO3HAHUH OKPYKAKOIIEro MUpA.

®usuka — Hayka O npupoze. SBieHuss npuponbl. PU3NYECKUE SABJICHUS:
MEXaHNYECKHUE, TEIMJIOBBIC, AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Odusnueckne BenMuMHBL M3MmepeHue Qu3nyeckux BeTUYUH. Duznyueckue
npubopsl. [lorpemHocts n3Mepenuii MexxyHapoaHasi cicTeMa €IMHMII.

Kak ¢usuka u gpyrue ecTecTBEHHbIE HAyKd HM3y4alOT MPUPOAY.
EcTecTBeHHOHAYYHBIII METOJ TMO3HAHUS: HAONIOACHHE, IMOCTAHOBKA HAYYHOTO
BONPOCA, BBIJIBUJKEHUE TUINIOTE3, SKCIEPUMEHT O MPOBEPKE TUIOTE3, 00bICHEHHE
HabmogaemMoro sipneHus. Onucanue GU3NUECKUX sIBICHUN C TOMOIIBI0 MOJIETICH

Jemoncmpayuu.

1. MexaHuueckue, TEIJIOBBIE, JJEKTPUYECKHME, MArHUTHBIE, CBETOBBIC
SIBJICHUSL.

2. ®duznueckue NpuOOPHI U Mpolieaypa OpsIMbIX U3MEPEHUN aHATIOTOBBIM U
UG POBBIM IPHUOOPOM.

Jlabopamopmuwvie pabomot u onvimet.

1. OmnpeneneHue LEHbI AJIEHUS IIKaJIbl U3BMEPUTEIBLHOr0 Mpruoopa.

2. H3mepeHune pacCTOSHUN.

3. M3mepeHue 00bEMA )KUIKOCTU U TBEPJOTO Tea.

4. OnpepneneHue pa3MepoB MajbIX TEN.

5. M3mepeHne TtemmepaTypbl NP IMOMOLIM JKAJIKOCTHOTO TEPMOMETpa M
JaTYUKA TEMIIEPATYPBHI.

6. IIpoBenenue uccieqoBaHWS MO MPOBEPKE THUIIOTE3bI: JAIBHOCTH IOJIETA
IIapyKa, MyIneHHOTO TOPU30HTAILHO, TEM OOJIbIlle, YeM OONbIIe BHICOTA
ycKa.

IlepBoHauYaIbHBIE CBeICHHUS O CTPOCHUH BellecTBA.

CtpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBrxkeHue wactul BemiecTBa. CBsA3b CKOPOCTH JIBMDKEHHMSI YACTHI[ C
temrepatypoil. bpoyHoBckoe nBmxkenue, auddysua. BzaumopaeilcTBue uvacTwuil
BEILECTBA: IPUTSHKEHHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEW M TBEPABIX
(KpUCTAIUITMUECKUX) Tell. B3auMoCBsi3b MeXAy CBOMCTBAMH BEHIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpoyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysum.



3. HaOmonenne — sBIEHWM,  OOBACHAIOIIMXCA  NPUTSDKEHUEM WM

OTTAJIKMBAHHCM YaCTHUIl BCIICCTBA.

Jlabopamopusie pabomout u onvimet.
1. Ouenka JguameTpa aroMa METOAOM psoB  (C  HCIIOJIb30BAaHUEM

dororpaduii).

2. OnbIThI 10 HAOJIOICHUIO TETJIOBOTO PACIIIMPEHUS Ta30B.
3. OnbITHI IO OOHAPYKEHHIO JECHCTBHS CHIT MOJICKYJISIPHOTO TIPUTSKEHUS.
JIBH:KeHMEe U B3aUMOleliCTBHE TeJl.

MexaHudeckoe ABMKCHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBHIKCHUE.
Cxopoctb. CpenHsisi CKOpOCTh HNpU HEPAaBHOMEPHOM ABMKeHHHU. Pacuer nytu u
BPEMEHU JIBUKCHHSI.

SBnenne uHepuMU. 3aKOH WHEpUuU. B3aumonelcTBhe Ten Kak NpUYMHA

W3MCHEHUS CKOpPOCTH JBIDKEHHUS Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[IrotHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJICKYNI B CIHHHMIIC
00BbeMa BEIECTBA.

Cuia Kak XapaKTepHUCTHKa B3auMoACHCTBUSA Teil. Cuila YIpyrocTd M 3aKOH
['yka. M3mMepeHne CHIIbI C ITOMOIIBIO JHHAMOMETpA. SIBJICHUE TATOTCHHS WU CHIIA

TskecTH. Cuita TsDKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocTs. Cnoxenune

CWJI, HalPaBJICHHBIX 10 OJHOW npsiMoil. PaBHoxelcTByromas cuil. Cuna TpeHUs.

TpeHue CKONMbXEHUS U TPEHHUE MOKOsA. TpeHHe B MPUPOJIE U TEXHUKE.
Hemoncmpayuu.

1
2
3
4.
5
6

Habmronenrne MexaHU4eCKOro JBMIKEHHS Tela.

H3mepenne cKopocTH MPSIMOIMHEHHOTO ABHIKCHHS.
HabGmroienue siBjieHUsI HHEPIUU.

HaGnronenune n3amMeHeHnst CKOPOCTH TIPU B3aMMOICHCTBUH TE.
CpaBHEHHE Mace 0 B3aMMOJICHCTBHUIO TEJI.

CrnosxeHHe CuJl, HallPaBJICHHBIX 110 OAHOW TIPSIMOM.

Jlabopamopnuwie padomot u onvimot.

1.

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUKEHHUS (LIApUKA B KUIAKOCTH,
MOJIENH 3IEKTPUUECKOr0 aBTOMOOMIISL U TaK JaJiee).

Omnpenenenue cpenHeld CKOPOCTH CKOJIBXEHHUS OpycKa WM IIapuKa 0
HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO TEA.

OnpITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKEHUs (aedopMaliim)
IPY>KUHBI OT IPUIIOKEHHON CHIIBI.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHUS CKOJIbKEHUS OT
Beca TeJla M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

JlaBJjieHre TBEPABIX TeJl, KUAKOCTEH U ra3os.



Hasnenue. CriocoObl yMEHbIIICHUSI U YBEIMUEHUS AaBieHus. [laBneHue rasa.
3aBUCUMOCTh JaBJCHHUS Tra3za OT o0bema, Temmeparyphl. llepenaya maBieHUs
TBEPABIMU TEJIAMH, JKUAKOCTSIMH W raszamu. 3akoH Ilackans. [IneBmatmueckue
MaIllUHbIL. 3aBUCUMOCTb JIaBJICHUS >KUJIKOCTH OT TJyOuHbI. ['mapocTaTudeckuit
napanokc. CooOmaroiuecst cocybl. [ napaBindeckue MEXaHu3Mbl.

AtMocdepa 3emumn u armochepHoe nasieHue. [IpuyuHBI CylecTBOBaHUS
BO3ymHON 00osmouku 3emuu. OmbiT Toppuyennu. M3mepenue arMmochepHOro
JaBjieHUsl. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBHICOTHI HaJl YPOBHEM MOpPHI.
[Tpubopsl 11 U3MepeHus: aTMocPEpHOro JaBICHUSI.

JlelicTBHE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozgyxomnnaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTb JIABJICHUS T'a3a OT TEMIEPATYPHI.

[Iepenaua naBneHUs KUIKOCTHIO U Ta30M.

Coobaronuecs cocy/ibl.

I'mppasnuueckuit mpecc.

[IposiBnienue nericTBust aTMOC(HEPHOTO JABJICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT 00BbEMA MOTPYXKEHHON YacTh
TeJa U TUIOTHOCTHU XKUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITCCHEHHOM KHUJIKOCTH.

SUNE A A

N

8. YcIoBHE IUIaBaHUS TEII: TUIABAHUE UJIU MOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOIIIEHUS TJIOTHOCTEMN TeJIa U )KUJKOCTH.

Jlabopamopmuovie pabomol u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa OTPYKEHHOM B
YKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUMBAIOUIEH  CHIIBI, JCHCTBYIOIIEWM HaA  TeEJO,
IIOIPY>KEHHOE B )XUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHMBAIOIIEH CHUJIbI, IEHCTBYIOIIENW HA TEJO
B JKMJIKOCTH, OT MAacCChl Tena.

4. OnbIThl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJIKUBAIOIIEH  CHIIBI,
NEUCTBYIOIIEN Ha TeJlo B JKUAKOCTH, OT OOBEMA MOrpy:KEHHOW B
YKUJIKOCTh YaCTH Te€Ja U OT INIOTHOCTHU KUIAKOCTH.

5. KoncTtpyupoBanue apeoMmeTpa WIM KOHCTPYHMPOBAHUE JIOAKU H
ONpeNeIeHUE €€ IPy30M0JbEMHOCTH.

Pa6ora u MOIIHOCTB. JHEPrusl.

Mexanundeckasi pabotra. MOIIHOCTb.

[IpocTbie MexaHW3MBbL: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. [IpumeHeHue mpaBuiIa paBHOBECHs pblyara K OJIOKY.



«3omoroe mpaBwio» MexaHukd. KosdduuueHnt monesnoro aeictBus (manee —
KIIH) npocteix MexaHnu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckass »Heprusa. KuHernueckas MW INOTEHUUAIbHAs DHEPrUs.
[IpeBpamenre 0qHOTO BUJa MEXAaHUYECKON SHEPTUU B APYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTBIX MEXAaHU3MOB.

Jlabopamopuwvie pabomul u onvimet.

1. Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBUYKEHUU Teja

10 TOPU30HTAJIbHON MOBEPXHOCTH.

2. HccnenoBanue ycioBui paBHOBECHS pblyara.

3. Msmepenne KII/] HaKJIOHHON NIIOCKOCTH.

4. H3yueHue 3aKOHA COXpAaHEHUS MEXaHUYECKOW SHEPIUU.

8 KJIACC

TerioBble sABJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOpPUU CTPOCHUS
BelllecTBa. Macca W pa3Mepbl aTOMOB M MOJEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHOKMHETUYECKON TEOPHUH.

Mopenu TBEPHOro, >KUAKOTO M Tra3000pa3HOrO COCTOSHUN —BEIECTBA.
Kpucrannmuyeckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKCHUHM MOJEKYJIIPHO-KUHETUYECKOU TEOPHHU.
CmaumnBaHNe U KallWJUISIPHBIE SIBJICHUA. TEII0OBOE PACIIMPEHHUE U CHKATHUE.

Temnepatypa. CBsizb TeMmIlepaTypbl CO CKOPOCTBbIO TEILUIOBOI'O JBUKEHUS
gactull. BHyrpeHHsisi sHeprus. CrocoObl H3MEHEHHUs BHYTPEHHEH SHEpruu:
Temionepeaaya 151 COBEPIICHUE paboTHLI. Bunpr TEIUIONEPEIAYM:
TEIIONPOBOJHOCTh, KOHBEKIUS, U3Iy4CHUE.

KonuuectBo TemnoTel. YenbHas TEMIOEMKOCTh BellecTBa. TernaooOMeH u
TEIJIOBOE paBHOBecHME. YpaBHEHUE TeryioBoro OanaHca. IlmnaBnenue wu
OTBEPJICBAHUE KPUCTALIMYECKUX BEIIECTB. Y AENIbHAs TEMJIOTA IIJIABJICHMUS.
[TapooOpa3oBanne u koHaeHcamus. Mcmapenue. Kumenuwe. YaempHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATypbl KHUIEHUS OT aTrMochepHOro
JTABJICHUSI.

BrnaxHocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IebHas TEIUIOTa CTOPAHUSL.

[Tpunruner padotel TemmoBbix npurateneit KIIJ[ TemsoBoro asurarerns.
TeroBble ABUTAaTENN U 3aLIUTA OKPYXKAIOIIEH CPEABI.

3aKOH COXpaHEHHMS U MPEBPAILICHUS SHEPTUM B TEMJIOBBIX MPOLIECCaX.

Jemoncmpayuu.

1. HaGmronenue OpoyHOBCKOTO JBUKEHUSI.
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Ha6monenune nuddysun.

Habmronenue siBieHnit cMauyMBaHUs M KaWJUISIPHBIX SBJICHUN.
Habnroaenue TernnoBoro paciiupeHus Tel.

N3menenue naBneHus ra3a nNpyu U3MEHEHHM O0O0bEMa U HArpeBaHUU WM
OXJIQXKICHUM.

[IpaBuna usmepeHus TeMIepaTyphl.

Buasl Tenonepenaymn.

OxJaxieHue npu COBepUICHUU padOTHI.

HarpeBanwue ripu coBepiiieHIN padOThl BHEIITHUMU CHUIIAMHU.

. CpaBHEHUE TEIIOEMKOCTEN Pa3IMUHbBIX BEILIECTB.

. Habmonenue xunenus..

. HabnrogeHne mocTosHCTBA TEMIIEPATyphl IIPU TIIABICHUH.
13.

Moenu TeNJIOBLIX ABUTaTEIIEN.

Jlabopamopusie pabomul u onvimai.

1.
2.
3.

10.
11.

12

OnbITH IO OOHAPYKEHUIO TEUCTBHSI CHIT MOJIEKYJIIPHOT'O TIPUTSIKCHHSL.
OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbIThl IO HAOIOACHUIO TEIUIOBOTO PACHIMPEHHUS Ta3oB, >KUJKOCTEH U
TBEPIBIX TEIL

OmnpeneneHue naBieHUs BO3/lyXa B Oa/NIOHE IITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCHMOCTH NABJICHHUS BO3JyXa OT €ro
00BEMa U HarpeBaHUsI WA OXJIAXKICHHUS.

[TpoBepka runore3sbl JUHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TeMIiepaTyphbl.

HabGmonenne wu3MeHEHHMS BHYTPEHHEW OHEPrMUM Tella B pe3yJbTaTe
TerIonepeaauu U padboThl BHEITHUX CHJL.

HccnenoBanue sBieHUs TEMIO0OOMEHA MPU CMENIMBAHUU XOJIOAHOW U
ropsiueu BOJIBI.

Omnpenenenne  KOAMYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJAOW  IpH
TEMI000MEHE ¢ HarpeThIM METAJUTMYECKUM ITUITHHIPOM.

Onpenenenune yaeabpHON TEMIOEMKOCTH BEILIECTBA.

NccnenoBanune nporecca ucCrapeHus.

. OHpGI[CJIeHI/IC OTHOCHUTEIHLHOHN BJIAXKHOCTHU BO3ayXa.
13.

Onpenenenune yaeapHON TEMIOTHI IIJIaBICHUS JIbA.

JJIeKTPUYeCKHEe U MATHUTHbIE SIBJICHHS.
OnekTpu3anus Ten. [[Ba poma snekTpuyeckux 3apsaoB. BzaummopeiicTBue
3apsOKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTh  CHJIBI  B3aUMOJIEHCTBHS

3apsHKEHHBIX TEJ OT BETUYUHBI 3apsAJI0B U PACCTOSHUSA MEXKy TE€JIaMu).
Onextpuueckoe nosie. HanpsoxkéHHocTh anekTpudeckoro mnouist. IlpuHnmn
CYNEPHO3ULIUHU 3JIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocutenu snexktpuueckux 3apsoB. DJIEMEHTAPHBINA SJIEKTPUUECKUN 3apsijl.
Ctpoenne aroma. [IpoBOJHMKM W  JAUAPJICKTPUKU. 3aKOH  COXPaHCHMS
AJIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKAA TOK. YCJIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
MCcTOYHUKM TMOCTOSSHHOTO TOKa. JIEMCTBUSA DJICKTPUUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MarHUTHOE). DJICKTPUUYECKUI TOK B KUJIKOCTSAX U razax.

Onektpuueckas uenb. Cuiia  TokKa.  DJNEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBjeHUE TPOBOJAHUKA. Y ICIIBHOE COIMPOTUBICHUE BellecTBa. 3akoH Oma
o7 ydactka mend. [locnemoBarellbHOE W TNApPaLICIbHOE  COCIMHEHUE
MIPOBOHUKOB.

Pabora u MoOHIHOCTH »dJeKTpuyeckoro Toka. 3akoH Jlxoyms—Jlenna.
DReKTpUYeCcKre IeNu 1 MOTPEOUTENH dIEKTPUIECKON dHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

ITocrosHHble  MarHuThl.  B3aumoAelHCTBHME  MOCTOAHHBIX  MAarHUTOB.
MaruauTtHoe 1oje. MarHuTHoe 1mosie 3eMJIM M €ro 3HaueHHUe I )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHOe TOJ€  JJIEKTPUYECKOro Toka. IlpuMeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBHE MAarHUTHOTO IMOJIsl HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENIb MOCTOSIHHOIO TOKa. VCMONb30BaHUE JJIEKTPOJBUTAaTENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel Dapajnes. SABneHne 3MeKTpoMarHuTHOW MHAYKIUU. [IpaBuno Jlenna.
DJeKTporeHeparop. Crioco0b1 MOJTYYEHUS AIEKTPUYECKOU SHEPIHH.
DJIEKTPOCTAHIINU Ha BO3OOHOBJISIEMBIX UCTOUHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpuU3anus Tell.
JIBa pojia 2IeKTPUIECKHUX 3apsIOB U B3aUMOJICHCTBHUE 3aPSIKEHHBIX TeJl.
Y CTpOUCTBO U AEUCTBUE BIIEKTPOCKONA.
DJIEKTPOCTATUYECKAS UHYKIIHSL.
3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsII0B.
[IpoBOITHMKY U AUDIEKTPUKH.
MopaenrpoBaHue CUIIOBBIX JIMHUH 3JIEKTPUUYECKOTO TOJISL.
HcToyHrKHM TOCTOSHHOIO TOKA.
JlencTBUA 3JIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUAN TOK B KUJKOCTH.

. 'a30BbIU pa3ps.

. I3mepeHue cuitbl Toka aMIepMeTpOM.
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. I3mepeHue 3J1eKTpUIEeCKOro Haps)KEHUST BOIbTMETPOM.

. Peocrar u MarasuH CONpOTHBIICHUM.

. BzaumopeiicTBre MOCTOSSHHBIX MAarHUTOB.

. MoaenupoBaHrue HEBO3MOKHOCTH Pa3/I€JICHUS OJTOCOB MarHura.

[ T O Y
o U b



17
18
19
20
21
22
23
24

25

. MopennpoBanre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHOE 1osie ToKa. DJIEKTPOMArHur.

. JleficTBHEe MarHUTHOTO MOJIsI Ha TPOBOJIHUK C TOKOM.

. DJIEKTPOABUTATENH TOCTOSTHHOTO TOKA.

. UccrienoBanue IBJIEHUS 3JIEKTPOMArHUTHON MHTYKIIWH.

. OnbrTel @apanes.

. 3aBUCUMOCTb  HAIlpaBJICHUS] MHAYKIMOHHOIO TOKa OT YCJIOBHUM €ro
BO3HUKHOBEHUSI.

. DIIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwvie pabomout u onvimet.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIOAEHUIO DJICKTPU3AUMUA TeN MHAYKIMEH U TIpU
CONPUKOCHOBEHUH.

UccnenoBanue MACHCTBUS DJICKTPUUECKOTO TIOJNS HAa TMPOBOJHHUKUA H
JTABJIEKTPUKH.

Coopka u mpoBepKa pabOThI JIEKTPUUECKOM 11T MOCTOSHHOT'O TOKA.
Nsmepenne u peryimpoBaHue CUIIbI TOKA.

M3mepenue u perympoBaHue HaNPSHKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA, MIYLIETO YE€pPE3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUST Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOITHE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTUBIICHUSI TMPOBOJHUKA OT €ro JIMHBI, TUIOMIAJN MONEPEYHOTO
CEUCHMS U MaTepuala.

[IpoBepka mpaBWiIa CJIOXKEHHUS HANPSHKEHWM TIPU  MOCJEA0BATEIIbHOM
COCMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia I CUJIbl TOKAa MPHU MapaJUIeIbHOM COCAMHECHUH
PE3UCTOPOB.

OmnpeneneHue padOTHI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHrue MOIIHOCTH — 3JIEKTPUUECKOTO TOKa, BBIICIAEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA, UAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HE.

Onpenenenne KIIJ[ narpesarens.

HccnenoBanre MarHuTHOTO B3aUMOJIEMCTBUS TTIOCTOSTHHBIX MAarHUTOB.
M3ydyeHue MAarHUTHOTO TOJS  INOCTOSIHHBIX ~ MAarHMTOB TP MX
00BbEIMHEHUU U pa3/eIICHUU.

HccnenoBanue neMcTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTylIKM C TOKOM M MAarHuTa OT CWJIbl TOKAa W HAIpaBJICHUS TOKa B
KaTyIIIKe.

18. I3yuenue necTBUS MarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM.

19. KoHCTpynpoBaHue u udydeHue padoThl JIEKTPOBUTATETISI.

20. U3mepenune KIIJI anekTpoaBurareibHOM yCTaHOBKH.

21. ONBITBI IO UCCJCAOBAHUIO SIBJICHUS DJICKTPOMArHUTHOM WMHIYKIIUU:
UCCJICIOBAaHNE W3MEHEHWUW 3HAYCHHUS U HANPaBJICHUS HHAYKIIMOHHOTO
TOKa.

9 KUIIACC

Mexannuyeckue siBJIeHUA.

Mexanuueckoe aBwxeHue. MarepuanpHas Touka. Cucrema OTcuéra.
OTHOCUTENBPHOCTh MEXAaHWYECKOrO JBWXKEHUsS. PaBHOMEpHOE MpPSAMOJIMHEWHOE
nBrkeHune. HepaBHomepHoe npsiMonuHEHoe nBHkeHue. CpeaHss 1 MIHOBEHHAS
CKOPOCTb TEJIA PY HEPABHOMEPHOM JBUKEHHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMonuHeHOe aBuxkeHue. (CBoOOAHOE
nageHue. OneITsl ['amues.

PaBHOMepHOE NBH>KEHHE MO OKpYKHOCTH. I[lepron m 4dacrora oOpaieHus.
JIuHeHas u yrioBasi CKOpOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

Ilepsriit 3akoH HeroToHa. Bropoit 3akoH Herotona. Tpernii 3akoH HeroToHa.
[IprHIMII Cynepro3uuy CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cujia TPEHUS CKOJIbKEHUS, CUjla
TPEHUS TIOKOSI, IPYrvue BUbI TPEHUS.

Cuna TsSHKeCTU W 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOIO
nageHus. JIpmwxenue ruianer Bokpyr Cousnma. IlepBast kocmuyeckas CKOpPOCTb.
HesecomocTts 1 nieperpysku.

PaBHOBecue MarepuanbHOM TOUKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOrO TEJA C 3aKPEIUIEHHON OChIO BpamieHusi. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynee Tena. M3MeneHue umiynbca. UMynbe cuibl. 3aKOH COXPAaHEHUS
UMITyJIbca. PeakTUBHOE IBUJKEHHE.

Mexanudeckass pabota W MOIIHOCTh. PaboTa CHJI TSXKECTH, YIPYTrOCTH,
TpeHusa. CBa3b 3Hepruu U padbotel. [loTeHUnanbHast YHEPTrUs Tena, HOJHATOro Hajl
ITOBEPXHOCTHIO 3eMin. [loTeHIManbHas SHEeprus cKaTtou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETMYECKOW SHEPrUU. 3aKOH COXPAHEHHSI MEXaHWYECKON
HHEPTUHU.

Hemoncmpayuu.

1. HalmoneHne MexaHMUECKOT o IBUKEHUS TeJla OTHOCUTENIBHO Pa3HbIX Tell

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

CpaBHeHHME MyTel M TPACKTOPUN IBUKEHHS OJHOTO M TOTO XKe Tema
OTHOCHUTEJIBHO Pa3HBIX TeJl OTCUETA.

H3mepenne CKOpOCTH U YCKOPEHHSI IPSIMOTMHEHHOTO IBHKEHUSL.
HccnenoBanue Npu3HaKoB PaBHOYCKOPEHHOT'O JBUKECHUS.

HaGmonenue nBrxeHs Tea 1Mo OKPYKHOCTH.

HaGmonenne MexaHMUeCKHX SIBICHUH, POUCXOISAIINX B CHCTEME OTCUETA
«Tenexka» mpu € paBHOMEPHOM U  YCKOPEHHOM  JIBHDKCHUH
OTHOCUTEIHHO KaOuHeTa (PU3UKH.

3aBHCHMOCTh YCKOPEHUS Tella OT MacChl Tella M JCHCTBYIOIICH Ha HETO
CHJIBI.

HaGmonenue paBeHCTBa CUJI ITPHU B3aUMOICHCTBUH TEL.

N3menenue Beca Tena npu yCKOPEHHOM JBH)KECHHUU.

[lepenava ummyabca Mpu B3aUMOICHCTBUY TEI.

[IpeobpazoBanus 3HEPrUM MPH B3aUMOACHCTBUU TeJl.

CoxpaHeHue UMITyJIbca IPU HEYIIPYroM B3aUMO/ICHCTBHH.

CoxpaHeHne UMITyJIbca MPH a0COIIOTHO YIIPYTrOM B3aUMOJICHCTBUY.
Habnronenune peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPruu MpU CBOOOTHOM a/ICHUM.
CoxpaHeHre MEXaHMUECKON YHEPrUH MPH JIBUKEHUU TeJa Mo JeHCTBUEM

IPYKUHBI.

Jlabopamopmuwvie pabomot u onvimet.

1.

KonctpynpoBanue Tpakta Ajsi pa3roHa W AalbHEHIIEr0 PaBHOMEPHOIO
JIBMOKEHUS [IAPUKA U TETIEKKU.

OrnpeneneHue CpeHEM CKOPOCTU CKOJBKEHHS OpycKa WM JIBHXKCHUS
IapuKa 1o HaKJIOHHOM IIJIOCKOCTH.

Ornpenenenne yYCKOpEHHUsI Tela MPU PABHOYCKOPEHHOM JBHXKEHHH 10
HAKJIOHHOM IMJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU IMPH PABHOYCKOPEHHOM
JBKEHUN 0€3 Ha4aIbHOWU CKOPOCTH.

[IpoBepka rumoTe3bl: €cid MpU PaBHOYCKOPEHHOM JIBMKEHUH 0e€3
Ha4YaJIbHOM CKOPOCTH TYTH OTHOCSITCSI KakK psAJl HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKHA BPEMEHH OJMHAKOBBI.

UccnenoBanne 3aBUCMMOCTU CHUJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAJIbHOT'O JTaBJICHUSI.

Onpenenenne KodhPUIMeHTa TPEHUS CKOJIbKEHHUSL.

Ornpenenenune )KECTKOCTU NPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKCHHUU Tella
10 TOPU30HTAJILHON MTOBEPXHOCTH.



10. Onpenenenue pabOTHl CHIJIBI  yIPYrOoCTH TMpH TOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOIBUIKHOT'O U MOJIBUKHOTO OJIOKOB.
11. I3yueHnue 3aKkOHa COXpaHEHUS JHEPTHH.
Mexanuyeckue KoJieOaHUA U BOJIHBI.

Kone6arenbHoe nBukeHne. OCHOBHbBIE XapaKTEPUCTUKHU KOJleOaHUM: TIepuo/,
4acToTa, aMIUIMTya. MareMaTH4ecKuil U NpYKUHHBIA MasTHHUKU. [IpeBpaienune
DHEPTUU TP KOJIEOATEIILHOM JIBUYKEHUU.

3aryxatoue — koneOanus.  BoiHyxknaenHole — kojeOanusi.  Pe3onanc.
Mexannyeckue BoJIHBL. (CBOWCTBA MeEXaHWYECKMX BOJH. IlpoponbHble U
nonepeuHble  BOJIHBL. J[TMHA BOJHBI M CKOPOCTh €€ pacHpoCTpAHEHUSI.
MexaHn4eckue BOJIHBI B TBEPAOM TeJIe, CEUCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbicoTa ToHa. OTpaxeHue 3Byka. MHppa3Byk u
YIABTPa3BYK.

Jlemoncmpayuu.

1. HabGmronenune koneOGaHWil TEN MOA JEHCTBUEM CHJIBI TSKECTH W CHUIIBI
YIIPYTOCTH.

HabOnronenue konebanuil rpy3a Ha HUTH U Ha IPY>KHUHE.

Habmronenue BoIHYXI€HHBIX KOJICOaHUH 1 pEe30HaHCA.

Pacnipoctpanenre mpooJIbHBIX U MONEPEYHBIX BOJIH (HA MOJENH).

Habnronenue 3aBUCMMOCTH BBICOTBI 3BYKa OT YaCTOTHL.

AKYCTUYECKHI pEe30HAaHC.

Jlabopamopuwvie pabomout u onvimet.

1. OmpeneneHue YacTOThl M Mepuoja KoJieObaHUM  MaTEeMaTUYECKOro
MasTHHKA.

2. OmpezeneHue 4acTOThI M IEpUoAa KojieOaHUN MPYKMHHOTO MasiTHUKA.
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3. HccnenoBanue 3aBUCMMOCTH Meproa KoJaeOaHU MOIBEIIEHHOTO K HUTH
rpy3a OT JAJUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTHU MEPUOJIa KOJCOAHUIN MPY>KMHHOTO MasiTHUKA
OT MAacCChI Tpy3a.
5. [IpoBepka He3aBUCMMOCTH Iepuoja KojeOaHuil rpy3a, MOJBEHIEHHOTO K
HUTH, OT MACCHI Ipy3a.
6. OmNbITBL, JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  Iepuoja  KoseOaHui
NPY>KUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBI.
7. V3MepeHue yckopeHusi CBOOOIHOTO MaJICHUSI.
DJIEKTPOMATHUTHOE T10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.
DIJIEKTPOMAarHUTHOE  MOJIe.  DJEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
AIEKTPOMArHuTHbIX BOJH. Illkama 3neKTpoOMarHuUTHBIX BOJIH. Vcmosb30oBaHueE
AIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.



DOnexkTpoMarHuTHas npupoga csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBoOHCTBA AIEKTPOMArHUTHBIX BOJH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopuwvie pabomout u onvimet.

1. VByueHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIbI) MOOWJIBHOTO

TenedoHa.
CgeroBbl€ SIBJICHUS.

JlyueBas MOJEJIb CBeETa. HUcTounnkn CBeETa. [IpsimonuHeHOE
pacmpocTtpanenue cBera. 3atmenust Connua u JIynsl. Otpaxenue ceera. [Inockoe
3epKaJio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHUs cBeTa. [lonHOe BHYTpeHHEe
OoTpakeHHe cBeTa. lcmonp3oBaHWE TMOJHOTO BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm sydyeit B nmH3e. Onrtuueckas cucrema (oToarnmapara,
MHKpOCKONAa M Tejeckomna. a3 kak onrhyeckas cucreMa. bim3opykocTes u
JaTbHO30PKOCTb.

Paznoxxenne Oemoro cBera B croekrp. Omnbitel HetoTona. CroxeHue
CHEKTPaJbHBIX IIBETOB. [{ucnepcust creTa.

Hemoncmpayuu.

[IpsamonuHelHOe pacpOCTpaHEHUE CBETA.

OtpakeHue cBeTa.

[Tonyuyenue n3o0pakeHU B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiaXx.
[Ipenomiienue ceera.

Onrtuueckuii CBETOBO/I.

Xop 1ydeit B coOuparoiieit JuHs3e.

Xo0z JIydel B pacCEUBAIOIIEH JIMH3E.

[Tonydyenue n3o0paxeHuil ¢ MOMOILBIO JIMH3.

[Tpunuun geiictBus ¢otoanmnapaTa, MUKPOCKOIIA U TEJIECKOIIA.
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10. Mopenb riasa.

11. Paznoxxenue 6emoro cBera B CIEKTP.

12. [Tomydenne Genoro cBeTa MpH CIOKCHUHU CBETAa Pa3HBIX IIBETOB.

Jlabopamopmuwvie pabomout u onvimet.

1. HccnenoBanue 3aBUCHMOCTH yIjla OTPa)K€HHS CBETOBOTO JIyda OT yriia
HaJCHUSL.

2. V3yueHue xapakTepUCTUK U300paKCHHS IIPEeIMETa B TUIOCKOM 3€pKajle.

3. HccrnenoBanue 3aBUCHMOCTH YIUIa MPEJIOMJICHUS CBETOBOTO Jiyda OT yrjia
najCHUS Ha TPAHUIIEC «BO3TyX—CTEKJIO».



4. TlomyuyeHue n300pa’KEHUN C TOMOIIBI0 COOMPAOIIEH JTUH3BI.
Onpenenenne (OKYCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI COOMparoIieit
JINH3BL.

6. OIBITHI 11O PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONBITHI TI0 BOCHPUSITUIO LIBETA MPEIMETOB MPU UX HAOIIOJACHUM 4Yepes3
L[BETOBbIE (PUIIBTPHI.

KBanToBbBI€ sIBJICHUS.

Omneitel Pesepdopaa u mimanerapuas monens atoma. Mogens atoma bopa.
Hcnyckanue u noryionieHne cgera aromoM. KBaHTel. JInHenyaTbie ClIeKTpHI.

PannoaktuBHOCTh. Anb(da, Oerta- U ramma-uznydeHus. CTpoeHUe aTOMHOTO
anpa. HykmonHas wmopens aromHoro sapa. HM3oromsl.  PaguoakThBHBIE
npespateHus. [lepron momypacmnaaga aTOMHBIX SIED.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUsS 3apsAA0BOTO MU MACCOBOIO YHCEIL.
OHeprus cBsi3M aroMHbBIX sifaep. CBs3b Macchl M 3HEpPruM. Peakiuu cuHTE3a u
nenenus siaep. Ucrounuku sneprun CoiHIa 1 3BE3.

Anepnas sHepretuka. J(eMCTBUA paAMOAKTUBHBIX HM3JYYEHUN Ha JKHUBBIC
OpraHu3MBbl.

Hemoncmpayuu.

1. CHoeKTpbl U3TYUYECHUS U TOTJIOIICHHUS.

2. ChekTpbl pa3uyHbIX Fa30B.

3. CmekTp Bogopoaa.

4. HaOmoneHnue TpekoB B kamepe BusbcoHa.

5. Pabota cuérumka HOHU3UPYIOIIUX U3Ty4EHUH.

6. Peructpaius uznydeHus MpUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopuwvie pabomout u onvimet.

1. HaGmroneHue CIIONIHBIX U JIMHEWYATHIX CIEKTPOB U3TYICHHUS.

2. HccnenoBanue TpEeKOB: W3MEPEHUE HPHEPIHM YACTHUIIbI 110 TOPMO3ZHOMY

nytu (1o pororpadusm).

3. M3mepeHue paninoakTUBHOTO (OHA.

IToBTOPHUTEIBbHO-0000IAIOIIUI MOAYJIb.

[ToBTOpHUTENHHO-00001AIONNI MOYIb TIPEIHA3HAYEH AJISi CUCTEMAaTH3AIIH
U 0000mICHWS  TMPEAMETHOTO  COACp)KaHWS W OMbITa  JCATEIHHOCTH,
MPUOOPETEHHOTO MIPU U3YYEHUU BCEro Kypca (PU3UKH, a TaKXKe JJIsi TOATOTOBKH K
OCHOBHOMY TOCYJApCTBEHHOMY JK3aMeHy 10 (usuke i1 oOydaromuxcs,
BBIOPABIINX ATOT Y4EOHBIN MpeMeT.

[Ipu u3ydeHUM JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMaTU3UPYIOTCS BUIBI
JIEeATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CTeunBaeTcs AOCTHKEHUE MPEIMETHBIX U
METalpeIMETHBIX  IJIAHUPYEMBIX  PEe3yJjbTaToOB  00yudeHus, GopMupyercs
€CTEeCTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJIOB MCCIEIOBAHUS



SBIICHUWA TIPUPOJBI W TEXHWUKH, OBJAJCHUEC YMEHUSMH OOBSCHITH (PU3MUecKue
ABJICHUs, NPUMEHSA [OJlyUCHHbIC 3HAHWs, pelIaTh 3a4a4d, B TOM YHCIIE
Ka4ECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIA XapaKTeP ITAHHOTO pa3/elia pealn3yeTcs
32 CY4€T TOro, 4YTO OOy4alomUecs BBITIOJHAIOT 3a7aHusi, B KOTOPHIX UM
MIPEAJIaraeTes:

HAa OCHOBE TIOJIYUCHHBIX 3HAHUW pACIIO3HABAaTH W HAYYHO OOBSCHATH
dbusnuecKue SBICHUS B OKPYXKAIOIIEH MTPUPOJIC U MOBCETHEBHOMN KU3HH;

UCII0JIb30BaTh HAYYHbBIE METO/bI UCCCAOBAHUS (PU3NUECKUX SBJICHUN, B TOM
YyCIie ISl IPOBEPKHU TUIOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOIOB;

OOBSCHATh HAYYHBIC OCHOBBI HanbOOJEe BAXHBIX JOCTHKCHUNM COBPEMEHHBIX
TEXHOJIOTUM, HAPUMEP, MPAKTUYECKOrO MCIOJIb30BaHUS PAa3IUYHbIX UCTOYHUKOB
SHEPrMHd HA OCHOBE 3aKOHA MPEBPALCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.

Kaxnmas w3 TemM JaHHOTO MOZYJA BKJIIOYAET OAKCIEPUMEHTAIBHOE
ucclieZlIoBaHue 0000ImIamero xapakrepa. Moaynb 3aBepiIacTcsl MPOBEICHHEM
JIMAarHOCTUYECKON U OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O OOIIEro 00pa3oBaHuUsl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUs IIPOI'PAMMBLI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHMUSA

N3ydenue (u3nKyu Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HAIpPaBIEHO

Ha JOCTIKEHUE JIMYHOCTHBIX, METATPEIMETHBIX M TPEAMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaToB.

B pesynbraTe udydeHus GuU3MKA Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuarormierocsi Oyayt copMUpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHHUS:

- IPOSIBJICHUE UHTEpECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nyecKoil HayKu;

- [ICHHOCTHOE OTHOILIEHUE K JIOCTUKEHUSIM POCCUUCKUX YUEHBIX -(DU3HKOB;

2) rpaKIaHCKOr0 U TyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHHUS :

- TOTOBHOCTh K aKTUBHOMY y4acTHUIO B 00CYKJIEHUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C IPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN
buzuku;

- OCO3HAHUE BAXKHOCTH MOPAIBHO-ITUYECKUX IIPUHLHUIIOB B JEATEIBHOCTU
Y4EHOT0;

3) 3cTeTHYeCKOro BOCIIMTAHUS

- BOCIPUATHE SCTETHUUECKUX KauyecTB (PU3MUECKON HayKu: €€ TrapMOHMYHOTO
IIOCTPOEHHUS], CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT 0 TO3HAHMA:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KakK MOIIHOTO HHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHMH, BXHEMIIEH COCTaBJIAIOLLEH
KYJbTYPBI,

- pa3BUTHE HAy4dyHOW J0OOO3HATENILHOCTH, HHTEpPECa K HCCIIEJ0BATEIbCKOM
NEeATEIbHOCTH;

S) ¢opmupoBaHuss  KYJAbTYPBI  310pOBbf ¥  3MOLMOHAJIBHOI O
0J1aronoJry4us:

- OCO3HaHME LEHHOCTU Oe3omacHOro o0pa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBUI OE30MaCHOr0 TOBEACHHUS Ha
TPaHCIIOPTE, HA JIOpOrax, C 3JIEKTPUUYECKMM U TEIUIOBBIM OOOpYIOBaHUEM B
JNOMAaIIHUX YCIOBUAX;

- c(hopMHpPOBAaHHOCTh HaBbIKAa peQIIEKCUH, IpPU3HAHME CBOEro IpaBa Ha
OLIMOKY M TaKOTo K€ IIpaBa y IpYyroro 4eioBeKa;

6) TPy10BOro BOCIIUTAHMS:

- AaKTMBHOE YYacTHE€ B PEIICHWHM IPAKTHYECKUX 3ahad (B paMKaxX CEMBH,
o0pa3oBaTeIbHOM OpraHu3aluu, TropoAa, Kpas) TEXHOJOTMYECKOH U



COIIMAJILHON HAIpPaBJICHHOCTH, TPEOYIOMUX B TOM 4YHCIE W (DUIHIECKUX
3HAHMH;

e - HMHTEpEC K MPAKTUIECKOMY U3YUYCHUIO MPOodeccuii, CBA3aHHbBIX C (PU3UKOMH;

e 7)3KOJOTHYECKOr0 BOCTIMTAHMS

e - OpHEHTAIUsl Ha MpPUMEHEHUE (DU3MYECKUX 3HAHUU JUIsl pEHICHHUsS 3a1ad B
00JIaCTH OKpY’Karolel cpenapl, TUIAHUPOBAHUS TIOCTYNKOB U OIEHKH HX
BO3MOXHBIX MIOCJEACTBUM JJISI OKPYXKAIOLIEH CPEbL,

e - OCO3HaHHE TJIOOATHLHOTO XapaKTepa IKOJOTHMUECKHX MPOOIeM W MyTeh X

peueHus;

e §8) agjanTanMM K HM3MEHAKIIMMCH YCJIOBHUSIM COUHAIBHOW M NPHUPOIXHOI
cpeasl:

e - NOTPEOHOCTh BO B3aUMOACUCTBUM MpPU BBIIOJHEHUM HCCIEJOBAHUN U
IPOEKTOB (PU3UYECKON HAMpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUSIM
APYI'uX,

e - TIIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPAKTUYECKYIO
NEeATENbHOCTD;

e - NOTPeOHOCTh B (POPMUPOBAHNN HOBBIX 3HAHUM, B TOM 4HcCie (POPMYINPOBAThH
UJEeH, MOHATHS, TUIIOTE3bI O PU3NYECKUX OOBEKTAX U SABJICHUAX;

e - OCO3HaHHUE J1e(hULIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEW B 00JIaCTH
busuky;

e - IUIAHMPOBAaHUE CBOEr0 pa3BUTUS B MNPUOOPETEHUH HOBBIX (PUINYECKHUX
3HAHMI;

e - CTPEMJICHHUE AHAJIU3UPOBATH U BBISBISTH B3aUMOCBSI3M MTPUPO/IBI, OOIIECTBA U
HSKOHOMHUKH, B TOM UHCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKAa CBOMX JEUCTBUH C YYETOM BIMSAHHS HAa OKPYKAIOLIYIO Cpeny,
BO3MOXKHBIX TJI00ATTBHBIX MOCIEICTBHIA.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbraTte OocBOEHHS MpOrpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOTO
obmiero obpazoBanus y o0ydaromierocs Oyayr cpopMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIIE T03HABaTeIbHbIE YHUBEPCAIbHbIC YUeOHbIe NeicTBuUS,
KOMMYHUKATUBHBIE  YHHBEpCajdbHble  y4eOHbIE  JCHCTBUSA,  PETyISITHBHBIC
YHUBEpCaIbHbIE yUCOHbIE 1EHCTBUSI.

Ilo3HaBaTe/ibHbIEC YHUBEPCATIbHbIE YUeOHbIE 1eCTBUS

Bba3oBble Jornueckue aeCTBUA:
e BBIABIATH M XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKH OOBEKTOB
(s1BNEHMIA);



yCTaHaBIUBAaTh CYIIECTBEHHBIN MPHU3HAK KiIacCU(PUKAIINN, OCHOBAHUS IS
000011IeHNs U CPaBHEHUS;

BBISIBJIAATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCMAaTPUBAEMbIX (haKTax,
JTAHHBIX U HAOMIOAEHUSAX, OTHOCSIIUXCS K PU3NYECKUM SIBJICHUSIM;
BBISIBJIATh NPUYMHHO-CJIEICTBEHHBIE CBS3M NpPU U3YUYEHUU (PUINYECKUX
ABJICHUW U MPOILIECCOB, J€NaTh BBIBOJbI C UCIOJIb30BAHUEM JETYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(U3UYSCKHUX BEIINYHH,

CaMOCTOSITEJIbHO BBIOMpATh CHoco0 pemnieHus y4eOHOW (u3nuecKon
3a7aun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pELIEHUs, BHIOOp Haumbosee
HOJXOASAIIEr0 ¢ YYETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaTejIbCKue 1eHCTBUA .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATENLCKUN HHCTPYMEHT MO3HAHUS;
IPOBOAMTH IO CAMOCTOSTENILHO COCTABICHHOMY IUIAaHY OMBIT, HECTIOKHBIHI
bu3nyecKuil IKCHEPUMEHT, HEOOJBIIOe HCClIeAOBaHUE (U3HUECKOTO
SIBJICHUS;

OLICHMBAaTh Ha TPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OpPMAIHIO,
MOJyYEHHYIO B XOJI€ UCCIICOBAHUS UJTH SKCTIEPUMEHTA,

CaMOCTOATENIBLHO (POPMYIHUPOBATH O0OOIIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
pOBEIEHHOT0 HAOIIOIEHUS, OIIBITA, UCCIIETOBAHMS;

IPOrHO3UPOBAaTh  BO3MOXKHOE  JalibHEHIIee pa3BUTHE  (DU3UUECKHUX
MPOIIECCOB, a TAaK)Ke BBIIBUTATh MPEIMONIOKEHUSI 00 UX Pa3BUTUH B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmueii:

MPUMEHSATh Pa3IMYHBIC METOABI, MHCTPYMEHTHI W 3aIPOCHI MPU TTOUCKE H
orOope MH(pOpPMAIMK WJIA JAHHBIX C YU4E€TOM TMPEAJIOKCHHONW Y4eOHOMH
(bu3HYecKoi 3a/1a4u;

aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W WHTEPIPETUPOBATH MH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (POPM IIPEICTABIICHNUS,

CaMOCTOSITCJIbHO ~ BBIOMPATh ONTUMAJIbHYIO (OpPMY TPEACTaBICHUS
uHQOpMaAIM W WUTFOCTPUPOBATh pENIaeMbIe 3aJa4d  HECJIOKHBIMH
CXeMaMH, THarpaMMaMu, HHOU rpaduKoil 1 ©X KOMOWHAIIUSIMHU.

KoMMmyHHKaTHUBHBIE YHUBeEpPCAJbHbIE YUeOHbIe 1elicTBUS:

B X0/ie OOCYXJEHHS Y4eOHOro MaTepualia, pe3yJbTaToOB J1abOPaTOPHBIX
paldoT U MPOEKTOB 33JaBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI U
BBICKAa3bIBaTh WU, HAICICHHBIE HA pEIICHHE 33a/Ja4yd U TOIIep)KaHue
0J1aro’KeaaTebHOCTH OOIIEHUS;

COTOCTaBIISITh CBOM CYXKACHUS C CYXKICHUSMH JPYTHMX YYaCTHUKOB
Jraora, OOHapy>KUBaTh Pa3IMdKe U CXOJCTBO MMO3UIINIA;



BBIPA)XaTh CBOIKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEACTABIIATH PE3yIbTaThl BHIMOJIHEHHOTO (PU3UUECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIIEJOBAHNUS, TPOEKTA);

NOHMMAaTh W  HUCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHJUBUIyaTbHOM pabOThl TpPH PpENICHUH KOHKPETHOW (U3MUECKOU
pOOJIEMBI;

IPUHUMATDH L€JIM COBMECTHOW JESATEIbHOCTH, OpPraHU30BbIBATh JECUCTBUS
no e€ JOCTH)KEHHUIO: paclpefensiTh poiH, OOCYXKAaTh MPOLECCh U
pE3yJIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJEH;
BBITOJIHATH CBOIO 4acThb PabOThI, JOCTUTAsi KAUECTBEHHOTO pe3yJjbTara Mo
CBOEMY HAIPaBICHUIO M KOOPAUHUPYS CBOU JAEUCTBHUA C JAPYyrUMU
YJIEHAMU KOMaH/Ibl;

OLIEHMBATh KaueCTBO CBOETO BKJAJa B OOLIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO C(hOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICH CTBUSI.

PeI‘yJISITI/IBHLIe YHUBEpPCAJIBbHbLIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M YY4E€OHBIX CUTYyalUsX, TPEOYHOIIUX
JUISL pelieHus] PU3NIeCKUX 3HaHMM;

OPHUCHTHUPOBATBHCA B Pa3INIHBIX Ioaxogax IIPUHATHUA pemeHHﬁ
(MHAMBUAYaANbHOE, MPUHSTHE PEIICHHS B TPyNIeE, MPUHATHE pPElIeHUN
TPYIIION);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelieHUsT PU3NYECKON 3aauu WIn
MJIaHa MCCIEOBAHMS C YYETOM HUMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEW, apryMEHTHUPOBATH ITPEJIaracMble BApUAHTHI PEILICHUN;

A CJIaTh BBI60p n 6paTb OTBETCTBCHHOCTDL 3a PCIICHUC.

CaMOKOHTp 0J1b, IMOIIMOH aJIbHBIA MHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OIIEHKY CUTYaIlMU U Mpejyiararh MiaH e€ U3MEHEeHMS,
OOBACHATH NPUYUHBI  JOCTHXKEHUS  (HEJOCTHKEHHUS) PE3yJbTaTOB
NeATEIHbHOCTH, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JESITEILHOCTh (B TOM YHCIE B XOJ BBIMOJIHEHUS
(U3UYECKOTO  HUCCIENOBAHMS WJIM TPOEKTAa) HAa OCHOBE  HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCA CHUTYalluid, YCTAHOBJICHHBIX OIIMOOK,
BO3ZHUKIINX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yibTaTa IEJIN U YCIOBUSIM;

CTaBUThH Ce0s Ha MECTO JPYroro 4eJoBeKa B XOJ€ CIOpa WU JIUCKYCCUH
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;
MpU3HABaTh CBOE MPABO HA OMIMOKY MPH pEelIeHNH (HU3NUECKUX 3a7a4 UK
B YTBEPXKIEHUSIX Ha HAYYHBIE TEMBI M TAKOE K€ MPABO APYTOro.



HPEIMETHBIE PE3YJIBTATDBI

K xonny o0yuenus B 7 Kjacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIOUINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (U3MYECKME U XUMHYECKUE  SIBJICHMS,
HaAOJII0IeHNe, HKCIEPUMEHT, MOJENb, TUIIOTE3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BeulecTBa (TBEPIOE,
KHUAKOE, Ta3000pa3HOe), MEXaHWYecKoe [BIKEHHE (paBHOMEpPHOE,
HEPABHOMEPHOE, NPAMOJMHENHOE), TPACKTOPHs, PaBHOJAEHCTBYIOLIAS
cuina,  aedpopmarus  (ympyras, MJacTU4eckas),  HEBECOMOCTb,
COOOLIAIOIINECS COCYIBI;

pasnuyath siBiIeHUs (OudQys3us, TEMIOBOE ABMU)KEHHE YacTHI] BEILECTBA,
pPaBHOMEPHOE  JIBHDKEHHE, HEPAaBHOMEPHOE  JBWXKEHHE, HHEpUUs,
B3aMMOJIEUCTBUE TEJI, pPaBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOM OCBIO
BpallleHUs, Iepefaya JaBJICHUS TBEPABIMU TeJIaMH, >XKUIKOCTAMH U
razam, arMocepHOe JaBJiC€HHE, TIUIABaHHWE TeJ, MpPEBpaIlCHUs
MEXaHWYECKOM PHEPruM) MO OMHCAHMIO UX XapaKTEpHBIX CBOICTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSBIEHUE W3YYCHHBIX (U3UYECKUX SBJIEHUI B
OKpY)KalollleM MHUpe, B TOM 4ucie (U3NYECKUEe SBJICHUS B MPUPOE:
NPUMEPHI JBMKEHHUS C PA3IUYHBIMH CKOPOCTSIMU B KUBOM M HEXUBOU
PUpPOJE, ACUCTBUE CHIBI TPEHUS B IPUPOAE U TEXHUKE, BIIMSIHUE
aTMOc(epHOro JaBJieHUs] HA KUBOW OpPraHM3M, IJIaBaHUE PbIO, phlyarv B
TeJe 4YeJIOBEeKa, NMPHU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7auy B yu4eOHYIO,
BBIJICJISITH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH ) (PU3NUECKUX SBICHUI;
OIMCHIBATh U3yYEHHBIE CBOMCTBA TEI M (PU3NUYECKUE SIBICHUS, UCIOIb3YS
¢busnyeckue BeMMUYMHBI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BpeEMS,
IyTh, CKOPOCTh, CPEHSSI CKOPOCTh, CUJIA YIPYrOCTH, CUJa TSDKECTH, BEC
Tela, CHJIAa TPEHWs, JaBieHHe (TBEPAOro Tena, XKUAKOCTH, Tas3a),
BBITAJIKMBAIOIAsA CHJIa, MEXaHWYeCcKas padoTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CHJbl, KOI(PQGUIUEHT IOJIE3HOTO JIEWCTBUS MEXaHHU3MOB,
KMHETHYECKas M MOTEHIMAIbHAs SHEPrus), IpH ONUCAHUU IPABUIBHO
TPAKTOBAaTh  (PU3UYECKUII  CMBICA  HMCHOJb3YEMBIX  BEIMYMH, HX
0003HAYEHUSI M EIUHULBI (U3HUYECKUX BEIUYHMH, HAXOAUTh (HOPMYJIBL,
CBSI3bIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTUMU BEIUYMHAMU,
CTPOUTH I'paKHU U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINUMH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SIBJICHHUS U MPOLECCHI,
UCIOJIb3Yys MpaBUia CIOKEHUs CUI (BAOJb OAHOW MpsAMoi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, IpaBUIIO paBHOBECHS phyara (0J0Ka),



«30JI0TO€ TPABUJIO» MEXAaHWKH, 3aKOH COXPAHEHHS MEXaHMYECKOU
SHEPruu, NpU OTOM JaBaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3alHUChIBATh €r0 MATEMATUYECKOE BHIPAXKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHMS, IPOLIECCH] U CBOIMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCT€ CHUTyalluid MPAKTUKOOPHUEHTUPOBAHHOTO XapakTepa:
BBISBJISTh TIPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2
JIOTUYECKUX IaroB ¢ OMopoil Ha 1—2 M3y4EeHHBIX CBOMCTBA (HU3MUECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pematb pacy€THhle 3agauud B 1—2 JeWCTBHS, HUCIOJb3YS 3aKOHBI U
bopMyJIbl, CBS3BIBAOIINME (PU3NUECKUE BETUYMHBI: HA OCHOBE aHAIN3a
YCIIOBUA 3a/1ayy 3allUChIBATh KPAaTKOE YCIIOBUE, MOJICTABIATh (DU3NUYECKUE
BEJIMYMHBI B (POPMYJBI ¥ TMPOBOJIUTH PACUYETHI, HAXOAWTH CIIPABOYHBIC
JaHHbIC, HEOOXOANMBIE ISl PEIICHUs 3a/ad, OLIEHWBATh PEAIMCTUYHOCTD
MOJIYYeHHON (DPU3UYECKON BEJIMUUHBI;

pacrno3HaBaTh MpPOOJEMBI, KOTOpPbIE MOYKHO pEIIUTh HNPU HNOMOLIA
(bU3HYECKUX METOJIOB, B OITMCAHUU MCCIIEAOBAHUS BBIICISATH MMPOBEPSEMOE
npeanonokenue  (rumoresy),  pasiuyaTb W MHTEPHPETUPOBATH
MOJIYUCHHBIH pe3yJIbTaT, HAXOJWUTh OIIMOKM B XOJ€ OIbITa, JeaTh
BBIBOJIBI 110 €r0 Pe3yJIbTaTaMm;

MPOBOJIUTh  OMBITHI 10 HAOMIOJEHUIO (DU3NYECKUX SBICHUW WU
bu3nUecKux CBOICTB TE: bopMynrpoBaTh MIPOBEPSIEMBIE
MPEANONI0KEHNs, COOMPATh YCTAHOBKY U3 MPEAJIONKEHHOTO 000PYyI0BaHUS,
3aMMChIBATh XOJI OMBITA U (HOPMYIHPOBATH BHIBOIHI;

BBITIOJIHATh MPSAMBbIE U3MEPEHUSI PACCTOSHMS, BPEMEHHM, MAacChl Tela,
o0bEMa, CHUJIBI M TEMIIEpaTypbl C MCHOJb30BAHUEM aHAJOTOBBIX U
upoBBIX TPUOOPOB, 3aMUCHIBATHL TOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COMIOTHOM MOTPEIIHOCTH U3MEPECHHUIA;

MPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUYECKON BEJIMYUHBI OT
JIpYyroil ¢ HCHOJB30BAaHUEM NPSIMBIX HU3MEPEHUH (3aBUCMMOCTU MYTHU
PaBHOMEPHO JIBIDKYIIETOCs Tella OT BPEMEHHM JBUWXKEHHUS TeNa, CHIIbI
TPEHUS CKOJIBKEHUSI OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIONIAJAN COMPUKOCHOBEHUS TeEll, CUJIBI
VIIPYTOCTU OT YJIMHEHHS TPYKUHBI, BHITAIKUBAIONIECH CUIIBI OT 00BbEMaA
NOrpYKEHHOM YacTH Tejla U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH T€Ja, OT TJIYOUHBI, HA KOTOPYIO MOT'PYKEHO TEJO, YCIOBUN
IJIaBaHUsl TEJ, YCJIOBUM paBHOBECUs pbluara U OJOKOB), y4acCTBOBaTh B
IJIAHUPOBAHUU  Y4eOHOTO HCCIENOBaHUsA, COOMpaTh YCTAHOBKY H
BBHITIONTHATh W3MEPEHUs, CIENys MPEIJIOKEHHOMY IIaHy, (UKCHPOBATH
pEe3yIbTaThl MOJYYEHHOUW 3aBUCUMOCTH (PU3MYECKUX BEJIIMUYUH B BHUE



NPEIOKEHHBIX Ta0NUIl U TpadUKOB, JENaTh BBIBOABI MO pe3yjbTaTaM
UCCIICIOBAHUS;

IPOBOAWTH KOCBEHHBIE W3MEpeHUs (PU3MUYECKUX BEIUYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CUiIa TPEHHS CKOJBXKCHHUS,
JaBIICHWE  BO3MyXa, BBITAIKHUBAIOUIAs  CHJIA, JICHCTBYIOIAs  Ha
NOTPYXEHHOE B JKHJAKOCTh TeJO, KOA((UIMEHT TMOJIEe3HOr0 IACHCTBUS
OPOCTHIX MEXaHU3MOB), CJenys NPEUIOKEHHON WHCTPYKIIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl cOoOMpaTh JKCIEPHUMEHTAIBHYIO YCTAaHOBKY U
BBIYUCIISATH 3HAUCHUE UCKOMOMW BEIIUYHHBI,

coOroaTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MIPH PadoTe C J1ab0paTOpHBIM
o0opyaOBaHUEM;

yKa3bIBaTh TPUHIIMIIEI JIEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETP, AMHAMOMETp, COOOIIAIOUINECS COCYIbl, OapomeTp,
pbIuar, MoJBUKHBIN M HEMOJBM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTD;
XapaKTepU30BaTh TPUHIMIIBI  JEHCTBUS HM3YYCHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOICTB C ONOpPOH Ha HX ONUCaHHUA (B TOM YHUCIE:
NOJIINITHUKY, YCTPOWCTBO BOAONPOBOJAA, THUIAPABIMYECKUN  Tpecc,
MaHOMETp, BEICOTOMEP, MOPIITHEBOI HACOC, apEOMETP), UCIIONb3Ys 3HAHUS
O CBOICTBaX (PU3MUYECKUX SBICHHA U HEOOXOAUMBIE (prU3MUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJIUTH  NpUMEPHl  (HAXOOUTh  WHGOPMANMIO O  TpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUSI (PU3MUECKHX 3HAHWW B TOBCEAHEBHON
KU3HU A1 obecrieueHnsi 0€30MacHOCTH MpU oOpalleHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS U COOIIOACHUS
HOPM JKOJIOTHYECKOT0 TTOBEICHUS B OKPY)KAIOIICH cpeie;

OCYHIECTBIISTH OTOOp HCTOYHMKOB wuHGpopmanmu B VIHTEepHETE B
COOTBETCTBHH C 33JJaHHBIM MOWCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM M TYTEM CpaBHEHHUS Pa3IUYHbIX HCTOYHUKOB BBIIEIATH
UHPOPMALINIO, KOTOpAas SIBIISIETCS MPOTUBOPEYMBOW WM MOXET OBITh
HEJI0CTOBEPHOIA;

UCIOJIb30BaTh MPH BBIMOJIHEHUU YUYE€OHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO
auTepatypy  (pu3MuecKoro colepXaHHsA, CHPAaBOYHBIE MaTepHAabl,
pecypcsl cetu MHTepHeT, BiajeTs npuéMamMi KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYIYIO;
co3ZlaBaTh COOCTBEHHBIE KPAaTKUE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(OpManuu (pU3nUecKoro cojaepkaHus, B TOM
qrciae MyOJMYHO JelaTh KpaTKUE COOOIICHHS O pe3yjbTarax MPOSKTOB
WM y4eOHBIX WCCIENOBAaHMWN, NpPU OTOM TPaMOTHO HCIIOIb30BaTh



U3YUYEHHBIM MOHATUMHBIA ammapar Kypca (HU3UKH, CONPOBOXIATH
BBICTYIUICHUE ITPE3EHTALIUEN;

IpPU BBINOJHEHUHM Y4YEOHBIX IMPOEKTOB U HCCIEIOBAHMM pacHpenessiTh
00s3aHHOCTH B TpyINIE€ B COOTBETCTBHM C IOCTaBICHHBIMU 3aJladyaMH,
CIICIUTHh 3a BBIIIOJHEHUEM IUIaHA JEUCTBUH, AaJCKBATHO OLICHUBATH
COOCTBEHHBI  BKJaJ B  JEATEIbHOCTh  TPYIIbl,  BbICTPAUBATH
KOMMYHHMKAaTHBHOE B3aMMOJICHCTBUE, YUIUTHIBAS MHEHUE OKPYKAIOIIHX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUYAIOIIMXCS YMEHUM:

MCIIOJIb30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUSA BEILIECTBA, KPUCTAIIINYECKUE U
amMop(HbBIE Teia, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTh
BO3/lyXa, TeMIepaTrypa, BHYTPEHHSIE SHEpPrusi, TEIJIOBOW JBUTaTellb,
AJIEMEHTAPHBIN JIEKTPUUYECKUM 3apsiil, FIEKTPUUECKOE I0JIe, MPOBOJHUKH
U TUBJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE TIOJIE;
pa3nuuarh sBJIeHUS (TEIUIOBOE pacIHIMpEeHUE M CXKaTue, Terionepenaya,
TEIUIOBOE PABHOBECHUE, CMAUMBaHKE, KAWUISIPHBIC SIBJICHUS, HCIIApEHHUE,
KOHJICHCAIIUs, TUIABJICHUE, KpHUCTaUIM3anusi (OTBEpACBaHUE), KHUIICHHUE,
Terionepeaaya (TETUTIOMPOBOIHOCTb, KOHBEKIIHS, U3IydeHUE),
AIIEKTPU3ALMS TEJ, B3aUMOJECHCTBUE 3apsI0B, ACHCTBUS JICKTPUUYECKOTO
TOKAa, KOPOTKOE 3aMbIKaHWE, B3aUMOJIECHCTBHE MArHUTOB, JCHCTBUE
MAarHUTHOTO TOJISl HAa MTPOBOJIHUK C TOKOM, JIEKTPOMAarHUTHAsT UHAYKITUS)
M0 ONUCAHUI0 MX XapPaKTEPHBIX CBONCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh  MPOSIBJICHWE HW3YYCHHBIX (UBMYECKUX  SIBJICHUM B
OKpY)XaroIeM MHpe, B TOM uucie (U3HYECKUE SBICHUS B TMPUPOIE:
MOBEPXHOCTHOE HATSKEHUE U KalNWJUIApHBIE SIBJICHUS B MPUPOJE,
KpUCTalUIbl B mpupozae, uznydenue ComnHIa, 3aMmep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa30BaHKE POCHI, TyMaHa, MHES, CHETa, dJICKTPUICCKUE
ABJICHUA B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpeid) MOITI0COB, POJb MAarHUTHOTO MOJS JJISl KU3HU Ha
3emuiie, ONSIPHOE CUSTHUE, NPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1ayy B
yueOHYI0, BBIJICJSATh CYIIECTBEHHbIC CBOMCTBA (MpU3HAKHU) (HU3UUYECKHUX
SIBIICHUI;

OIMKCHIBATh U3YyYEHHBIC CBOMCTBA TeNl U (PU3NYECKUE SIBICHUS, UCTIOIb3YS
(du3nyeckre BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSISI YHEPTUsl, KOJIMYECTBO
TEIUIOThI, yJeJdbHasg TEIJIOEMKOCTh BEIIECTBAa, YyAEJbHAas TEIUIOTa
TUIABJICHUS, yJeJbHas TEIUIoTa NapooOpa3oBaHMs, yJeidbHAas TeruioTa
CropaHus TOIJIMBA, KOA(PPUIMEHT TMOJIE3HOTO JEUCTBUS TEIJIOBOM



MalluHbl, OTHOCUTENIbHAS BJIAXKHOCTh BO3/1YyXa, JJIEKTPUYECKHI 3apsij,
CWJIa TOKa, JJEKTPUYECKOE HAIPSHKEHUE, CONPOTUBIICHHE ITPOBOJHUKA,
yVIEIbHOE  CONPOTUBJIEHUE  BEIIECTBa, pabdora HU  MOIIHOCTh
ANEKTPUYECKOIO0  TOKa), MpH  ONUCAaHUU MPaBUIbHO  TPAKTOBATh
(bu3NYECKUN CMBICIT HCTIOJNBb3YEMbIX BEJIUYHMH, O0OO3HAYEHUS U €IUHULIBI
(GU3MYECKUX BEJIWYMH, HAXOAUTh (OPMYIbI, CBA3BIBAIOLIME JIAHHYIO
(GU3MYECKyI0 BEIMYMHY C JAPYrMMH BEIMYMHAMU, CTPOUTH TIpauKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SIBJICHHUS U TMPOLECCHI,
UCIIOJIb3y OCHOBHBIE IOJIOKEHHSI MOJIEKYJISPHO-KHHETHYECKOW TEOpuun
CTPOEHMS BEILECTBA, MPUHLIUI CYNEPIO3UIMU TOoJeld (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsAja, 3akoH Oma [l yJacTKa LEMNu, 3aKOH
Jxoyns—Jlenna, 3aKkOH COXpaHEHHMs JHEPrUM, IIpU OTOM JaBaTh
CIIOBECHYIO0 ()OpPMYJUPOBKY 3aKOHA W 3alUCHIBATh €r0 MAaTeMaTHYEeCKOEe
BBIPAKEHUE;

OOBSICHATH (PU3UYECKHE MPOIECChl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalud MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYMHHOCIIEICTBEHHBIE CBS3H, CTPOUTh OOBSICHEHHE U3 1—2 JTIOrMYEeCcKUX
IIaroB C OMNOpod Ha 1—2 W3Yy4EeHHBIX CBOMCTBA (DU3UUYECKUX SIBICHUI,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemarb pacyéTHele 3aJaud B 2—3 JIEWCTBHS, HUCHOJB3YS 3aKOHBI M
dbopmyIibl, CBs3BIBaIONIME (PU3MUECKUE BEIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUA 3aJlayd 3allMChIBaTh KPAaTKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX JJIs pelleHus 3aJaud, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HeoOXoIuMbIE Jii €€ pelleHMs, MPOBOAUTh pacdy€Tbl U CpPABHUBATH
NOJTy4YeHHOE 3HaUeHHE (PU3MUECKON BEIMUNHBI C U3BECTHBIMU JIAHHBIMU;
pacrno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXKHO pEIIUTh MpPU MOMOLIU
(GU3MYECKUX METOO0B, HCIONb3Ysl OMHCAHUE HCCIIECJOBAaHUS, BbIACIATDH
IIPOBEPSAEMOE  NIPEIIOIOKEHUE, OLEHUBATh MPABUIBHOCTh MOpSAIKA
MIPOBEICHUS UCCIIEIOBAHNUS, 1€JIaTh BbIBOJIBL;

OPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3UUYECKUX SBICHUNH WU
(bu3HYEeCKUX CBOUCTB TeN (KaNWJUIIPHBIC SIBJICHUS, 3aBUCUMOCTH JIaBJICHUS
BO3/yXa OT ero o0béMa, TeMIepaTrypbl, CKOPOCTH IPOLIECcCa OCThIBAHUS U
HarpeBaHus TpPU U3IYYEHUHU OT I[BETa H3JIydarolle (morjomiaromei)
IIOBEPXHOCTH, CKOPOCTh MCHApEHHUs BOJBI OT TEMIIEPATyphbl KUIKOCTU U
IJIOMAan €€ IIOBEPXHOCTH, DJJEKTpU3alus Tel W B3aUMOJCHUCTBUE
ANEKTPUYECKUX 3apsAJIOB, B3aMMOJECHCTBHE ITOCTOSIHHBIX MAarHHUTOB,
BH3yaliM3alllisl MarHUTHBIX TIOJ€H IOCTOSHHBIX MAarHUTOB, JEHCTBHS
MAarHuTHOTO MOJS Ha MPOBOJHHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa,



CBOMCTBA 3JEKTPOABUTATENS] MOCTOSHHOIO TOKa): (POPMYyIUPOBATH
MpOBEpsieMbIE MPEATNOIOKEHUSI, COOUPATh YCTAHOBKY U3 MPEITI0KEHHOTO
000py/I0BaHMs, OMMUCHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOHI,
BBITIOJIHATh ~ MPSAMBIE  U3MEPEHUsT  TeMIlepaTypbl, OTHOCUTEIbLHOU
BIIQ&KHOCTH BO3/1yXa, CHJIBI TOKA, HAMpPSKEHUS C UCIOJIb30BAHUEM
aHAJIOrOBbIX MPUOOPOB W JATUYUKOB (PU3NUECKUX BEJIUYUH, CPAaBHUBATH
PE3yIbTaThl U3MEPECHHH C y4ETOM 3aJaHHOM aOCOFOTHOM MOTPEITHOCTH;
MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOW (PU3NUECKON BEIIMUYUHBI OT
Jpyrol ¢ UCHOJb30BAaHUEM TNPSIMBIX  HU3MEpPEeHHM  (3aBHCUMOCTH
COMPOTHUBIICHUS] TPOBOJAHUKA OT €ro JJIUHBI, IUIOWAAU IONEPEYHOTO
CEUYEHUS U YJIEIbBHOTO CONPOTHUBIIEHUS BELIECTBA IPOBOAHUKA, CUJIbI TOKA,
UIYIIEr0 4epe3 IMPOBOJAHUK, OT HANPSXKEHUS Ha MPOBOJHUKE,
HCCIEAOBAHNE IIOCJIENOBATENBHOTO W MApPaJIENbHOTO  COEIVHEHUI
MPOBOJAHUKOB): TUIAHUPOBATh HCCJEAOBaHKHE, COOMpATh YCTAHOBKY H
BBITIONTHATh W3MEPEHUs, CIENys MPEIJI0KEHHOMY IIaHy, (UKCHPOBATH
pe3yJbTaThl TMOJYYEHHON 3aBUCMMOCTH B BHAE TaOnHI] U TpaduUKoB,
JieJaTh BBIBOJBI 110 PE3yJIbTaTaM HCCIIECIOBAHUS;

MPOBOAUTH KOCBEHHbIE U3MEpeHUs] (U3NUECKUX BeNUYUH (yaeiabHas
TEIJIOEMKOCTh ~ BEIECTBA, COMPOTHBJIICHUE MPOBOJIHUKA, paboTra U
MOIITHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHUPOBATh H3MEpPEHHUs, COOMpPATh
AKCHEPUMEHTAIBLHYIO YCTAHOBKY, CIEAys MPEIJI0KEHHON WHCTPYKUUH, U
BBIYUCIISATH 3HAUEHUE BEJIMYUHBI;

coOMI0faTh MpaBujia TEXHUKU 0€30MaCHOCTH MIPH padoTe C J1abopaTOpPHBIM
000py/TIOBaHUEM;

XapaKTepU30BaTh MPUHIMINBI  JACHCTBUS W3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM HAa MUX ONUCAHHUS (B TOM YHUCIE:
cUCTeMa OTOILICHUS JOMOB, TUTPOMETp, MapoBasi TypOHHA, aMIepMETp,
BOJITMETP, CUETUHUK DJJIEKTPUUYECKOM HHEPIrUM, SJIEKTPOOCBETUTEIbHBIC
npuOOPBI, HArPEBATEIBHBIE IEKTPOIIPUOOPHI (IPUMEPHI), ITCKTPHICCKUE
MPEeIOXPaHUTENH, HIEKTPOMArHUT, JIEKTPOJABUTATENb TOCTOSHHOIO TOKA),
WCIIOJIb3Ys 3HAHMUSI O CBOMCTBAaX (PM3WYECKUX SIBICHUN U HEOOXOTUMBIE
dbu3nuecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTEIIbHBIC
npuOoOpbl MO CXEeMaM M CXEMATHUYHBIM pUCYHKaM  (KUIKOCTHBIN
TEPMOMETP, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHus, JJIEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMbl DJIEKTPUUECKHUX
LENel ¢ MmocaeAoBaTeNbHbIM U MapalIeIbHbIM COEAUHEHUEM 3JIEMEHTOB,
paznuyas yCJIOBHbIE 0003HAUECHUSI DJIEMEHTOB JJICKTPUUYECKUX TIETICH;



OPUBOAUTH  MpUMEpPbl  (HAXOAWTH  WHGOPMALMIO O  MPUMEPaAX)
NPAaKTUYECKOTO HCHOJb30BaHUS (PU3MUECKMX 3HAHUW B MOBCEJHEBHOU
KU3HM U1 oOecrieueHHs] O€30MacHOCTU MpU o0palieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COOJIIOACHUS
HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKPYKAIOIIeH cpelie;

OCYWIECTBISTh TMOUCK HWH(pOpMammu (QHU3NIECKOTO COACpXKAHUSI B
HHTepHeTe, Ha OCHOBE HWMEIOIIUXCA 3HAHUW M NTYTEM CpaBHEHUS
JIOTIOJIHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH  WHGOpPMAIUIO, KOTOpas
SBIISICTCS] POTUBOPEUHUBOMN MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPH BBHIMOJIHEHUU YYE€OHBIX 33JaHUIl HAyYHO-TIOMYJIIPHYIO
AUTepatypy  (QU3MYECKOro COAEp)KAHUS, CIPaBOYHbIE MaTepHallbl,
pecypcnl cetu MHTEepHET, BiafeTh npuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHusi HH(GOPMAIIUU U3 OJJHON 3HAKOBOI CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE IHCBMEHHBIE M KPATKHE YCTHBIE COOOILEHUS,
0000mass wHGOPMAIMIO W3 HECKOJIbKUX HWCTOYHHKOB (PH3UUECKOTO
COAepXaHMsl, B TOM YHCIE€ MYyOJUYHO TPEACTABIATH PE3YJAbTaThl
MPOEKTHOW WJIM MCCIENOBATENBCKON NEATEIbHOCTH, MPH 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapaT Kypca (QU3UKH,
COIIPOBOXKJIaTh BBICTYIUICHUE MPE3CHTALlUEH;

IpU BBINIOTHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUM (PHU3UIECKUX
IPOLIECCOB paclpeiesisiTh O0S3aHHOCTH B TPYMNE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33JJa4aMH, CICTUTh 32 BBIMOJIHEHHUEM IIJIaHa JEHCTBUNA U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKJIad B
JESTeNIbHOCTD TPYIIIBI, BHICTPaUBAaTh KOMMYHHKAaTUBHOE B3aUMOJIEHCTBUE,
MPOSIBIISISl TOTOBHOCTH pa3peniarh KOH(INKTHL.

K xoniy oOyuenus B 9 kiacce npeaMeTHbIe pe3ybTaThl Ha 06a30BOM ypOBHE
JOJKHBI OTpaXKaTh C(HOPMUPOBAHHOCTD Y O0YUYAIOIIMXCS YMEHUM:

UCIONb30BaTh TMOHATHUS: CUCTEMa OTCU€ra, MarTepualibHas TOYKa,
TPAEKTOPHsI, OTHOCUTEILHOCTh MEXAaHUYECKOT'0 ABIKECHHS, AePopMarius
(ynpyrasi, macTuU4eckasi), TpPEHHE, LIEHTPOCTPEMHTEILHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KH, IEHTP TsHKECTH, aOCOIIOTHO TBEPAOE TENo,
HEHTpP TsDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, 3JICKTPOMArHUTHBIC BOJIHBI,
IKajga 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AAIbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI W TOTJIOEHus, alb(da, OeTa- U raMMa-u3IIy4eHus,
M30TOIIbl, SIZIEPHAs SHEPIeTHUKA;

pa3nuyarh SIBJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUXKEHHE, CBOOOIHOE
NajieHUe Tell, PABHOMEPHOE JIBHXKEHHE 110 OKPYKHOCTH, B3aUMO/IEHCTBUE



TEJ, PEaKTUBHOE JIBM)KEHUE, KOJeOaTeNbHOE IBUKECHHUE (3aTyXalollue U
BBIHYK/JICHHBIE KOJIeOaHWs), PE30HAHC, BOJHOBOE JBUXKEHHE, OTPaKEHUE
3ByKa, MPSAMOJIMHEIHOE paclpOCTpaHEHUE, OTPAXKECHUE U MPEJIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe Oenoro cBera B
CHEKTp U CIIO)KEHUE CHEKTPAJIbHBIX I[BETOB, JIUCIIEPCUS  CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BOZHMKHOBEHUE JIMHEUYATOrO CIEKTpa
U3ITYYEHHUS ) TI0 OMTUCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHWE U3YYCHHBIX (PU3MUECKUX SBICHUH B
OKpyXaroreM Mupe (B TOM uucie (PU3NYECKHE SIBICHHUS B TPHUPOJIE:
MIPUJINBBI U OTJIUBBI, ABMKEHHE IIaHET COMTHEYHON CUCTEMBI, PEAKTUBHOE
JBU)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHUBOTHBIMH,
3eMJIETPSACEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 03XO, IIBETa Tell,
ONTUYECKHE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE NECUCTBHE BUAMMOTO,
yIbTparOIETOBOTO W PEHTTEHOBCKOTO W3IIYYCHHM, ©CTECTBEHHBIN
paivoaKTUBHBIA (OH, KOCMUYECKHUE JIy4d, PaJAHMOAKTHUBHOE H3IydEHUE
MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAJAMOAKTUBHBIX M3JIy4CHUH Ha
OpraHM3M 4YeJIOBEKa), MPHU ATOM IEPEBOJUTHh MPAKTUYECKYIO 3a/layy B
yueOHYI0, BBIICNATHh CYHIECTBEHHBIE CBOMCTBA (MIpHU3HAKHU) (PU3NUYECKUX
SIBJICHU;

OINMKCHIBATh U3yYEHHBIC CBOMCTBA TEN W (PU3UUYECKHE SBJICHUS, UCIOIB3YS
¢duzuyeckre BEIUYMHBI (CpPEelHSsE W MIHOBEHHAass CKOPOCTh Teja IpHU
HEPaBHOMEPHOM JIBJKCHHUH, YCKOpPEHHUE, TepeMelleHHue, IMyTh, YIriioBas
CKOpPOCTb, CHJIa TPEHHUS, CUJla YIOPYrOCTH, CHJIA TSAXKECTHU, YCKOPEHHUE
CBOOOJTHOT'O TAJICHUs, BEC TeJla, HUMIYJIbC TeJa, HWMIYJIbC CHJIbIL,
MEXaHW4ecKass padoTa W MOIIHOCTh, TOTCHIMANbHAS JHEPrusi Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3EMJIM, MOTECHLMAIbHAS SHEPrUsl CHKATOU
MPYKUHBI, KUHETUYECKash DSHEPrus, IIOJHAsA MEXaHWYecKas DSHEpPrus,
MIEPHUOJ] ¥ YacTOTa KOJIeOaHWH, NJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEJIOMJICHUS CPE/ibl), IPU OMUCAHUU
MPABWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOJIB3YEMBIX BEJIUYHH,
0003HAYEHUS! M €IUHUIIBI (U3MUECKUX BEJIMYHMH, HAXOIUTh (HOPMYIIBI,
CBS3BIBAIONINE JJAHHYIO (DU3NYECKYIO BEJIMYMHY C JPYTUMHU BEIWYHMHAMU,
CTPOUTH rpadvKu NU3yUYECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3MYECKUE SBICHUS M IPOIECCHI,
UCIIONB3Ysl 3aKOH COXPAHEHUS JHEPruHu, 3aKOH BCEMUPHOTO TATOTCHUS,
MPUHLKN CYNEPIO3UIMU CWJI, TPUHUUII OTHOCUTEIbHOCTH [ anmies,
3aK0Hbl HBIOTOHA, 3aKOH COXpPAaHEHHSI MMITYJIbCA, 3aKOHBI OTPAXEHUS U
MIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHMS 3apsI0BOI'0 U MAaCCOBOTO YHCET



IpU SAEPHBIX PEAKLUAX, NMPH 3TOM J1aBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMCBIBATh €r0 MAaTEMaTUYECKOE BBIPAXKCHMUE;

OOBSACHATh (PU3NYECKUE MPOLECCHl M CBOMCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE CUTyalud MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
NPUYUHHO-CJIEJICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
iaroB ¢ Omnopod Ha 2—3 HM3y4YEHHBIX CBOWCTBA (DPU3MYECKUX SBIICHUU,
(bU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiatb pacu€THble 3amadu  (omMparomuMecs Ha cucreMy U3 2-3
yYpaBHEHUH), UCHIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (DU3UYECKUE
BEJIMYMHBL: HAa OCHOBE aHAIM3a YCJIOBHUS 3aJaud 3alUChIBaTh KpaTKOE
YCIIOBHE, BBISBISATh HEJOCTAIONIME WM HM30BITOUHBIE JaHHBIC, BRIOMPATH
3aKOHBI U (POPMYIBI, HEOOXOIMMBIE NJIsl PELICHHs], POBOAUTH PACUEThI U
OLIEHUBAaTh PEATUCTUYHOCTh TOJYYEHHOIO 3HaueHus (pusnueckoi
BEJIMYHHBI;

pacrno3HaBaTh MpPOOJEMBI, KOTOpPbIE MOYHO pEIIMTh HpPH MOMOIIU
(buU3MYECKUX METOOB, HCIONb3YSl OMHCAHUE HCCIEIOBAHUSA, BBIICIAThH
MPOBEPSAEMOE  NPEIIOJIOKEHUE, OLEHUBATh MPABWIBHOCTh IOPSAKA
NPOBEJICHUS  UCCIENOBaHUsA, JElaTh  BBIBOJbI, HHTEPHPETHPOBATH
pe3yIbTaThl HAOIIOJEHUI U OIBITOB;

IPOBOAUTH OMBITBI IO HAOMIONEHUIO (UBMYECKUX SBICHUW  WJIHU
¢u3nyecKkux CBOMCTB Teia (M3y4eHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAHEHMsS] DHEPruH, 3aBHUCHUMOCTh IEpUOAA KOJIEOAHUN MPYKUHHOTO
MasATHHKA OT MacChl Tpy3a M KECTKOCTU NPYXKUHBI U HE3aBHUCHUMOCTb OT
aMIUTUTY/Ibl MAJIBIX KOJIEOAHUMN, MPSIMOJIIMHENHOE pacIIpOCTPaHEHUE CBETA,
paszioxkeHue Oeyoro cBeTa B CIEKTpP, U3YyYEHUE CBOMCTB HM300paKeHHS B
IUIOCKOM 3€pKajie U CBOMCTB M300pakeHMs MpeaMeTa B coOuparomien
JMH3e, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIYYEHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO  Habopa
o0OpynOBaHMs, OMNHCHIBATH XOJA  ONbITA U  €ro  pPe3ylbTaThl,
(bopMyIHpOBaTH BHIBOIBL;

MPOBOAUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX M3MEPEHUMN, OMpEAEIIsis
CpeHee 3HauYeHHE U3MepsAeMON BeJUYMHBI ((DOKYCHOE pacCTOsHHE
coOuparoniel JTUH3bI), OOOCHOBBIBaTH BBIOOp crocoba U3MepeHus
(u3MepuTenbHOro npudopa);

IPOBOJUTh MCCIEIOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHHU (3aBUCMMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JBMXEHHHM 0€3 HadyaJbHOW CKOpPOCTH, Mepuoja
KoJIe0aHU MaTeMaTH4YeCKOro MasiTHUKAa OT JJIMHBI HUTH, 3aBUCUMOCTHU
yriia OTpa)KeHHsI CBETa OT yrja MaJeHUsl W yriia IpeJoMJIeHHUs] OT yria



NaJieHusl): TUIAHUPOBaTh HCCIEIOBAaHUE, CaMOCTOSTENFHO COOMpATh
YCTaHOBKY, (UKCUpPOBATh pPe3yJbTaThl IMOJIYYEHHOM  3aBHUCHUMOCTHU
¢bu3uYecKrX BEIUYUH B BUJE TaOiuIl U TpadUKOB, JelaTh BBIBOILI IO
pe3yabTaTaM MCCIeIOBaHUS;

IPOBOJUTh KOCBEHHBIE H3MEpeHUs] (U3NYECKUX BEIUYMH (CperHsis
CKOpOCTb M YyCKOpPEHHE Tella Tph PAaBHOYCKOPEHHOM IBW)KCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHHS, KECTKOCTh MPYKUHBI, KOIPPUIIUECHT
TPEHHUSI CKOJBKEHUSI, MEXaHWYeCKas paboTa W MOIIHOCTh, YacToTa U
nepuoa  KojeOaHWUM MaTeMaTHU4ecKOr0 W MPY)KHHHOTO MAasTHUKOB,
OoNnTHYECKass Cuja coOuparoiieil  JWH3bI, PaTuOAKTUBHBIN  (DOH):
TUTAHUPOBATh HM3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY WU
BBITIONTHATh U3MEPEHUS, CIEeNys MPEIOKEHHOU WHCTPYKIIUHU, BBIYUCIISATH
3HA4YCHHE BEIMYMHBI U aHAJTU3UPOBATH MOTYYEHHBIE PE3YNIbTaThl C YYETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPECHHIA;

coOMroaaTh MpaBuia TEXHUKU 0€30MaCHOCTH IIPH padoTe C J1adopaTOpHbIM
000pyIOBaHUEM;

pa3nuyaThb OCHOBHBIE TPU3HAKM HW3YYCHHBIX (DU3HUECKUX MOJICIEH:
MaTepuanbHas TO4YKa, aOCOMIOTHO TBEPAOE TEIO, TOUYCUHBIH HCTOYHUK
CBETa, JIyd, TOHKas JMH3a, IUIAHETapHas MOJEJb aroMa, HYKJIOHHas
MOJIeb AaTOMHOTO SIApa;

XapaKTepu30BaTh TMPUHIIMIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha HMX oOmucaHus (B TOM YHCIE:
CIHIOMETP, MATYUKHU TIOJIOKEHUS, PACCTOSHUSI M YCKOPEHHs, DPaKeTa,
9XOJIOT, OYKH, IMEepHucKom, ¢oroanmnapaT, ONTHYECKUE CBETOBOJBI,
CTIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3yd 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUNW W  HEOoOXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCTIOJIH30BaTh CXEMBbI U CXEMATHYHBIC PUCYHKH M3yYCHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB
IpU PEUICHUH Y4eOHO-IPAKTHUYECKUX 3313y, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300paKEHUN B TIIOCKOM 3€pKaJie U COOMPAIOIeH JIMH3E,
OPUBOANTh  MPUMEpPhl  (HAXOAWTh  HWH(MOpMAIMIO O  MpHUMEpax)
INPAKTUYECKOTO HUCIOJIb30BaHUS (PU3MUECKUX 3HAHUW B TMOBCEAHEBHOM
KU3HM I oOecrnedeHrs] 0€30MacHOCTH MPU OOpallieHu ¢ IpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3[0pOBbS U COOJIOEHUS
HOPM JKOJIOTHYECKOT0 TTOBEICHUS B OKPYKAIOIICH Ccpeie;

OCYIIECTBJIATh TOUCK HWH(OpMaAIUU (PU3NYECKOTO COACPKAHUS B
HuTtepHeTe, caMOCTOATENbHO (GOPMYIUPYsl MOMCKOBBIN 3a1poC, HAXOAUTh



MyTU OTNpeeNiCHUs] JOCTOBEPHOCTH MOMy4yeHHON MH(OpMaIlMu HA OCHOBE
UMEIOLIUXCS 3HAHUN U JOMOJHUTENIbHBIX UCTOYHUKOB,

UCIOJIb30BaTh MPU BBHINOJIHEHUU Y4E€OHBIX 33JaHUIl HAayYHO-TOMYJIIPHYIO
auTeparypy  (QHU3MYECKOro  COACp)KAHHS, CIPaBOYHBIE MaTepHAalbI,
pecypebl cetu MHTepHeT, BilafeTh npuéMamMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
co3/laBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uH(pOpMAIUU U3 HECKOJBKMX MCTOUYHHUKOB (PU3NYECKOTO COACpKAHMUS,
MyOJIMYHO TPEACTABIATH PE3yIbTaThl TPOSKTHON MM UCCIIEAOBATEIHCKON
NEeSATeNIbHOCTH, TPH ATOM TPaMOTHO  HCIOJb30BaThb  M3YUEHHBIH
NOHATUIHBIN amnmapar u3y4yaemoro paszienia (U3UKA U COIMPOBOXKIATH
BBICTYIUICHHE Tpe3eHTale ¢ yd4é€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KoanuecTrBo yacos DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3jaesioB U TeM (uudposbie)
Konrpoubusie | IIpakruyeckue
n/n NMPOrpaMMbl Bcero oOpa3oBare/ibHbIe
padoThI padoThI
pecypchbl
Paznen 1. ®usuka u €€ poJib B NO3HAHUHU OKPY:KAKIIEro MUpPa
bubmioreka [IOK
11 ) - 2
HISHIA T HayKa O npapone https://m.edsoo.ru/7f416194
bubmioreka I[IOK
12 DH3HICCKHE BT HHI 2 ! https://m.eds00.ru/7416194
bu6moreka [JOK
13 E 5 2 1
CTE€CTBEHHOHAYYHBIN METO/1 MO3HAHUS httos://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nen 2. IlepBoHavyajibHbIe CBeIEHUSI 0 CTPOEHUH BelllecTBa
bubmioreka [IOK
21 CTpockue BewecTsa 1 https://m.edsoo.ru/7f416194
29 JIBHKE€HME M B3aUMO/1€CTBU € YaCTHUI] 5 1 bu6moreka [JOK
' BEIIIECTBA https://m.edso00.ru/7f416194
bubmioreka [IOK
2.3 Ar 2
PETATHBIC COCTOMHIA Betectna https://m.edso0.ru/7f416194
Uroro no pazneny 5
Paznen 3. /IBusKeHHE M B3aHMOAEHCTBHE Te
bubmioreka [IOK
3.1 M 3
CAITICCICOT ABHACCHIE https://m.eds00.ru/7f416194
3.2 Huepnus, macca, I0THOCTh 4 1 bu6moreka [JOK



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

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

bubmuoreka [IOK

33 Cuuna. Buaer ca 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiienne TBEPABIX TeJ, :KMAKOCTEN U ra3oB
41 Hasnenue. [lepenaya naBiieHus TBEPABIMU 3 bubmmoreka [IOK
' TeJIaMH, JKUJKOCTSAMU U Ta3aMH https://m.edsoo.ru/7f416194
bubmioreka [IOK
4.2
JlaBiierue sKukocth > https://m.edso00.ru/7f416194
bubmioreka I[IOK
4.3 A 6
TMOC(EpHOE AaBIECHUE https://m.edsoo.ru/7f416194
JleficTBuE )KUIKOCTH ¥ ra3a Ha MorpyKEHHOE bubmoteka [IOK
44 7 3
B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaboTa u MOIIHOCTB. DHeprus
bubmoreka [IOK
5.1 P 3 1
a00Ta 1 MOWIHOCTE https://m.edso00.ru/7f416194
bu6mmoreka [JOK
52 II 5 1
POCTHIC MEXAHIMH https://m.eds00.ru/7416194
bubmioreka [IOK
53 Mexanmeckas SHepris 4 ! https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHOC Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



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

8 KJIACC

Kosau4vecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB  TeM undposbie
Ne n/m P Kourpoasusie | Ilpakruyeckue (upp )
NMPorpamMmbl Bcero oOpa3zoBare/jibHbIEe
padoThI padoThI
pecypcbl
Paszjnen 1. TerioBble siBJeHUsI
bu6moreka [JOK
11 C 5 7
TPOSHIC 1 CBORCTRA Bemectsa https://m.edso0.ru/7f4181ce
bubmioreka [IOK
1.2 T 21 1 5
CIDIOBHIE HPOHecehl https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. dnekTpuyecKue M MATHUTHBIE SABJIEHUSI
91 DJIEKTPUYECKHE 3aPsiibl. 3apsKEHHBIE Tella 7 1 bubmotexa [IOK
' U MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
OCTOSIHHBIHN 3JIEKTPUUECKHI TOK https://m.edsoo.ru/7fA181ce
bubmioreka [IOK
2.3 M 6 1 15
ATHITHBIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
24 6] 4
fICKTpOMariiuIHai ARAy R https://m.edso0.ru/7f4181ce
Wroro mo pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 145



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

9 KJIACC

Kosau4vecTBo yacoB DJIeKTPOHHbIE
HanmMeHoBaHUe pa3/iesioB U TeEM nudpoBbIie
Ne n/m P Konrpoabnbie | Ipakruyeckue (upp )
NMPorpamMmbl Bcero oOpa3zoBare/jibHbIEe
padoThI padoThI
pecypcbl
Pazgen 1. MexaHuuyecKue siBJICHUSA
11 MexaHndecKkoe IBIKEHNE U CIIOCOOBI €T0 10 1 bubmoteka [IOK
' ONMCAHUS https://m.edso0.ru/7f41a4a6
bubmioreka I[IOK
1.2 B3aumMoseiicTBue T 20 1 3
HIMOACHETBHE TE https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
13 3 10 3
AKOHBL CoxpatieHiTt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexanuveckue KoJe0aHUsI U BOJIHBI
bu6moreka [JOK
2.1 M 0 7 3
CXAMHACCRIE KOTCOart https://m.edsoo.ru/7f41a4a6
bubmioreka [IOK
2.2 M .3 8 1 3
CRAMMACCITE BOJEL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. Di1eKTPOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 2 bubmuorexa [IOK
' 3JIEKTPOMArHUTHbBIE BOJIHbI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE ABJICHUSA
4.1 3aKOHBI PaCIIPOCTPAaHEHUS CBETA 6 2 bubmmoreka [IOK



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

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

bubmuoreka I[IOK
4.2 JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41adas
bu6mmoreka [JOK
4. P 2
3 a3lokeHue 0eIoro cBera B CIEKTP 3 httos: //m.edsoo.ru/7fA1ada6
Hroro no paznemy 15
Pa3znen 5. KBaHTOBBIE SIBJICHHS
bu6moreka [JOK
51 Hcnyckanue ¥ OTJIoNeHn e CBeTa aTOMOM 4 1 httos://m.edsoo.ru/741a4a6
bubmioreka [IOK
5.2 C 6 1
TPOCHHE aTOMHOT0 AApa https://m.edsoo.ru/7f41a4a6
bubmoteka [IOK
5.3 SnepHbie peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazpnen 6. IloBTopuTe/ibHO-0000 a0 NI MOAYJIb
6.1 [ToBTOpeHue 1 0000IICHHE COIePKAHUS 9 5 bubmioreka [IOK
' Kypca ¢pu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 27



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




HOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonrpoJububie
padoThI

IMpakTnyeckue
padoThI

Jlara
H3y4YeHHs

DJIEeKTPOHHbIE
uugposbie
oOpa3oBare/ibHbIEe

pecypchl

®duznka — HayKa O IpUpoJIe.
SBnenus npupoasl. Dusznueckue
SIBJICHUS

MexaHHYeCcKue, TCILIOBEIC,
3JEKTPUY ECKNE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

du3nvecKkre BEIUIUHBI U UX
U3MepeHue

VYpok-uccinenosanue "M3mepenne
TeMIIepaTyphl MPH MOMOIIN
KHUJKOCTHOTO TEPMOMETpaA U JaTIYNKa
Temrneparypsl”

Kaxk ¢u3zuka u npyrue ecteCTBEHHbIE
HayKH{ U3y4aroT MPUPOAY.
EcrecTBeHHOHAYUHBIN METO/
no3HaHus. Onucanue GU3nIECKux
SIBJIEHUI C IIOMOIIBIO MOJEJIer

bubmioreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccinenosanue "lIpoBepka
THITOTE3bI: AaJbHOCTh MOJIETA IapUKa,
MYIIEHHOT O TOPU30HTAIEHO, TEM
Oosb1re, yeM OoublIe BHICOTA TycKa'"



https://m.edsoo.ru/ff09f72a

Crpoenue BeniecTBa. OMbITHI,

7 OKa3bIBAOIIME JUCKPETHOE CTPOCHUE Bubmiorexa HOK
p P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBM>KEeHMe YacTHIl BEIeCTBa bubmorexa LHIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccinenopanue «ONbITHI 1O
9 HaOJI0ICHUIO TETJIOBOTO PACIIH PEHUS
razoB»
10 ArperaTHble COCTOSTHUS BEIIECTBA
BzaumocBsa3b MEXY CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSX B MX bubmoteka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edso0.ru/ff0a0378
OCc00EHHOCTH arperaTHbIX COCTOSTHUM
BOJIbI
Mexannueckoe IBUKEHUE.
12 PaBHoMepHOE 1 HEpaBHOMEPHOE bubmorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
IIBUKEHUE
bubmioreka [IOK
13 CkopocTh. EAUHUIBEI CKOPOCTH
p p https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu 1 BpeMeHU ABHUKEHUSI bubmorexa LHOK
yr p https://m.edsoo.ru/ff0a0ae4
Mueprusa. 3aKoH MHEPLIUH.
15 BsalfMoz[eI?ICTBI/Ie TeJ'IpI(aK IpUYMHA bubimorexa LHOK
p https://m.edsoo.ru/ff0a0c10
HU3MEHEHHSI CKOPOCTH JABMKEHUS TEIl
16 IInoTHOCTS BemiecTBa. Pacuer macchl bubmuoreka IIOK
1 00bEMa TeJa 10 ero MIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabota «OnpezneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IUIOTHOCTH TBEPAOTO TENa»

Pentenne 3agaq no reme "[limoTHOCTD

bubmuoreka [IOK

18
BemecTa' https://m.edsoo.ru/ff0al23c
Cuna KaKk XapakTepucTHuKa
19 B3auMojericTBus Ten. Cuna
ynpyroctu. 3akoH I'yka
JlabopaTopHas pabora «M3yuenue
20 3aBUCHUMOCTH PacCTsHKEHUS
(medopmanuu) TPy UHBI OT
MPUIIOKEHHON CUJIBI»
21 SBnenue Tarorenus. Cuiia TSHKECTH
CBs13p MEXKIy CHIION TSKECTH H
N bu6mmoreka [JOK
22 Maccoii Tena. Bec tena. Pemenue
" " https://m.edso0.ru/ff0al778
3aga4 no teme "Cuia TsoKecTu
Cuna TsKecTH Ha APYTuX MJIaHeTax. bu6mmoreka LIOK
23
Puznueckre XapaKTEepPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Nsmepenune cuin. lunamome
P A P https://m.edsoo.ru/ff0al8cc
bubmoreka [IOK
25 Bec tena. HeBecomoctsb
https://m.edsoo.ru/ff0al778
CrnoxeHne IBYX CHJI, HAIIPaBJICHHBIX
26 10 O/THOM n'II ﬂif[xoﬁ ’ brbmrorexa LIOK
s . P ' https://m.edsoo.ru/ff0ala70
PaBHOzelicTBYIOIIAs CUIT
97 Pemenue 3anay no reme
"PaBHogelcTBYIOIIAs CUT"
28 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. bubmuorexa [IOK
TpeHue B Ipupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlabopatopnas padora «13yuenue bubmmoreka [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHJIbI TPEHUS
CKOJIb)KEHHUS OT CUJIbI JaBJICHUS U
XapakTepa COMPUKACAIOIIUXCS
TIOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenne 3aga4 Ha onpeneneHrue

30 N .
PaBHOACHCTBYIOIIEH CHIIBI
Pemrenue 3aga4d mo tremam: «Bec
Tenay, «I'papuueckoe n300paxeHne bubmmoreka [IOK
31 .
cmy, «Cunsl», «PaBHOAEH CTBYIOIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTtponsnas paborta o Temam:
«MexaHn4ecKkoe JBHKEeHUEe», «Macca,
32 IUIOTHOCTRY, «Bec Temay,
«I"paduueckoe n300pakeHue CHID»,
«Cumpn
33 Jasnenne. CrtocoObl YMEHBITIEHUS U bubmoteka [IOK
YBEJIMYEHHUS 1aBJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE ra3a. 3aBUCUMOCTD
34 i[laBJIeHI/ISI rasa or oonéma bubmorexa LIOK
’ https://m.edso0.ru/ff0a2376
TEMIEPaTyPhI
Ilepenaua naBieHUsS TBEPIABIMU
35 e I; oc pa3a 3ako brbmorexa LIOK
TeJaMH, )KUIKOCTIMH M ra3aMu. 3aKOH
A https://m.edsoo.ru/ff0a25b0
ITackamns
36 JlaBiieHHE B )KMJIKOCTH U rase, bubmoteka [IOK
BEI3BAHHOE JCHCTBUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemrenue 3amad mo reme «JlapieHue B bubmuoreka IIOK
JKHJIKOCTHU U rase. 3akoH Ilackaisy» https://m.edsoo.ru/ff0a2826
38 Coobmraromuecst cocyibl bubmmoreka LIOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuoreka [IOK

39 I'uapa €CKHUIl IIpecc
HAPABIMHCCIIH TP https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopiHeBoi
JKHUIKOCTHBIA HacocC
Atmocdepa 3emun. [Ipuannsr
CYIIECTBOBAHUS BO3IYIITHOU
41 0}6]](J)lnoq1<n 3emin 32;.[:3};/ICI/IMOCTL bubmorexa HOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOr0 1aBJICHUS OT BHICOTHI
HaJl ypOBHEM MODS
bu6moreka [JOK
42 Bec Bo3ayxa. ATMocdepHOe JaBiIeHUE
Y (bep A https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro JaBiaeHUs . bubmmoreka [IOK
Omnsit Toppuyenu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(EepHOTr0
44 aBJICHUS OT BLICOTL(Il)HE OBHEM bubmorexa [OK
A AyP https://m.edsoo.ru/ff0a2fc4
Mopst
45 BapomeTtp-anepounn. AtmochepHoe bubmmoreka [IOK
JIABJICHUE Ha Pa3JINYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amag mo Teme
"AtmocdepHoe naBneHue"
JelicTBuE )KUJIKOCTH U ra3a Ha
47 norpy>KeHHOE B HUX TEJIO bubmorexa [OK
py ’ https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuia
JlabopatopHas padorta «OmnpeaeneHue
48 BBITAJIKMBAIOILICH CHUIIBI, bubmoteka [IOK

JIEHCTBYIOLIEN Ha TENO, TOTPYKEHHOE
B JKHUJIKOCTB)

https://m.edsoo.ru/ff0a33fc



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

49

JlaGoparopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca
TeJsa B BOjie OT 00bEMa MOrpy» K eHHON
B JKUJIKOCTh YaCTH TeJla»

bu6moreka [JOK
https://m.edsoo.ru/ff0a3514

50

[InmaBanwne Ten

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

51

JlaGopaTtopHas pabora
"KoHcTpynpoBaHue apeomeTpa nim
KOHCTPYUPOBaHHE JIOIKU U
ompezeneHue e€ rpy30noabEMHOCTH"

52

Pemenue 3amaqd mo temam: «IlnaBanue
cynoB. BoznyxomnnaBanuey,
«/laBneHue TBEpAbIX TEN, KUJIKOCTEH
H Ta30B»

bubmioreka I[IOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas pabora

bu6moreka [JOK
https://m.edsoo.ru/ff0a3f82

o4

Moinocts. EquHUIIBI MOIITHOCTH

bu6moreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccinenopanue "Pacyér
MOILHOCTH, Pa3BUBAEMON IpU
noasEmMe 1o jectauie"

56

[IpocTeie MexaHU3MBbI. PhIvar.
PaBHOBecue cuil Ha pblyare

S7

Kontponbsnas pabota o reme
«JlaBiieHME TBEPJIBIX TEN, KUJIKOCTEU
u ra3oB» / Beepoccuiickas
poBepoyHas pabora

58

PezepBHblii ypok. PaboTa ¢ TekcTamu
1o TeMe «JlaBneHue TBEPIBIX Tel,

bu6moreka [JOK
https://m.edsoo.ru/ff0a4ffe



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

JKHUAKOCTEH 1 ra3oBy / Becepoccuiickas
MpoBepoYHas paboTa

59

Pbruaru B TexHuke, ObITY U IPUPOJIE.
JlabopaTopHas pabora
«HMccnenoBanue ycioBUi paBHOBECUS
pbIyara

0.5

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

60

Pemenne 3aau mo reme «Y CI0OBUS
paBHOBECHUS pblUara

bubmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koapdunment nonesnoro neicteus
MexaHu3Ma. JlabopatopHas pabora
«3mepenne KIIJI HakiaoHHOM
TIJIOCKOCTH

0.5

62

Pemenne 3ama4 no reme "Pabora,
momrHocTh, KIT"

bu6moreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuueckast SHEPrHusl.
Kunernueckas v moreHIHaIbHas
JHEprus

bubmuoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUsI MEXaHNYECKON
SHEPruu

bubmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YpOK-3KCIIEpUMEHT 10 TeMe
"DKCHepUMEHTAIbHOE OMPENEICHIE
M3MEHEHUS KHHETHYECKOH U
MOTEHIMAIBHON SHEPTrUuu Mpu
CKaThIBAHHMH TEJIa 10 HAKJIOHHOMN
MJIOCKOCTH"

66

KonTtponbshas padota o reme
«Pabota 1 MOITHOCTb. DHEPIrUsH»

67

PesepBHbIii ypok. PaboTa ¢ Tekcramu

bu6moreka [JOK



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

o TeMe "MexaHnnueckoe ABIKeHue"

https://m.edsoo.ru/ff0adee6

PesepBHbIii ypok. PaboTa ¢ TekcTamu

68 o teme "Pabora. MoIIHOCTE. 1
Oueprus"
OBHIEE KOJIMYECTBO YACOBIIO 68 12

I[TPOIT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KosauvecTBo 4acoB DJIeKTPOHHbIE
Ne Mara nudposbie
Tema ypoka Konrpoubnbie | IlpakTuyeckne
n/n Bcero H3yYeHus1 | oOpa3oBarejibHbIE
padoThI padoThI
pecypcesl
OcCHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-
1 KUHETUIECKOU TEOPUH U MX OIBITHHIC 1 bubmorexa [OK
P https://m.edsoo.ru/ff0a5256
TIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monemu TBEpAOro, KUAKOTO U 1 bubmmoreka [IOK
ra3zo000pa3HOro COCTOSHUH BEIlIeCTBa https://m.edsoo.ru/ff0a540e
OOBsICHEHUE CBOKMCTB TBEPAOTO,
4 KHUJIKOTO M Ta3000pa3HOro COCTOSTHUIM 1
BEIIECTBA HA OCHOBE MOJI0KEHUN
MOJIEKYJIIPHO-KHHETUYECKON TEOpUHr
bubmuoreka [IOK
5 Kpucrammueckue u amopdHbie Tena 1
P pé https://m.edso0.ru/ff0a5800
5 CmauuBaHue U KAl PHOCTb. 1 bubmotexa [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnmoBoe pac €HUE U C)KATUE 1 bubmmorexa [IOK
TIJIOB NIUPEHNE U CKATH
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIepaTypbl CO
8 CKOPOCTBIO TEMJIOBOT0 IBHKECHUS 1
YaCTHI]
9 Buytpennsis sneprus. Crioco0bl 1 bubmuoreka [IOK
M3MEHEHUS BHYTPEHHEN SHEprun https://m.edsoo.ru/ff0a5c60
10 Buaw! Tenmonepenaun 1 bu6moreka [JOK



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

https://m.edsoo.ru/ff0a6412

VYpok-korpepennus "[Ipaktuueckoe
HCITOIL30BAHNE TEMIOBLIX CBOMCTB

bubmuoreka [IOK

11

BEILIECTB M1 MAaTEpUAJIOB B LETAX https://m.edso0.ru/ff0a65c0
P

sHeprocoepexeHus"

12 KoanuectBo Temnotel. Y aenpHas bu6mmoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHUE TEIIOBOI0 OajgaHca. bubmuotexa [IOK
TennooOMeH U TETJI0BOE paBHOBECHE https://m.edso0.ru/ff0a7088
JlabopaTopHas pabora

14 "UccnenoBanue SBICHUS bubmoteka [IOK
TEMJI000MeHa TP CMEITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOZTHOM U Topsiuerd BObI"
Pacuer xonmuecTBa TEMIOTHI,

15 HEOOXOMMOTO I HarpeBaHus Tena
Y BBIICTISIEMOT'0 UM TIPH OXJIAXKICHUH

16 Jlabopatopnas pabota "Onpenenenue bubmmoreka [IOK
yAEIbHOM TENJI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
OHeprusi TOIIMBa. Y 1eJIbHAs TEII0Ta bubmmoreka [IOK

o https://m.edsoo.ru/ff0a7b5a
CropaHus m. :
[InaBnenue u oTBEpaEBaHNE

18 KPUCTAILIINYECKUX IT):n VnensHas bubmorexa HOK

P ' https://m.edso0.ru/ff0a71d2

TETIOTA MJIaBJICHHUS

19 JlabopaTopHas padota "OnpenencHue bubmoteka [IOK
yACIbHOMN TEMJIOTHI IJIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHICHCALIHS. bubmmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenne. YnenprHas Temmora Bbubmuoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs U KOH/ICHCAIIUH.
3aBUCUMOCTb TEMIIEpATypPbl KUTICHUS
0T aTMOC(HEpHOTO JTaBICHUS

https://m.edsoo.ru/ff0a786¢c

22

Bnaxnocts Bo3nyxa. JlabopaTopHas
pabora "OmnpeneneHue
OTHOCHUTEIBHOM BJIAXKHOCTH BO3ayXa"

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aa4 Ha OpeACICHUC
BJIA’JKHOCTH BO3ayXa

24

[IpuHIUIIBE paOOTHI TEMIOBBIX
neurareneii. [lapoast TypOuHa.
JlBuraTesib BHyTPEHHETO CrOpaHUs

25

KIIJI TemiaoBoro aBUraTens.
TerioBble IBUraTEIN U 3aIUTA
OKpY’KarOIIEH CpeJibl

bu6moreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U IPEBPAILECHUS
OHCPIruu B TCILJIOBBIX IIpOLECCax

27

[ToaroroBka K KOHTPOJIBHOW paboTe
no teMe "TenaoBbie ABJICHUS.
N3meHeHue arperaTHbIX COCTOSIHUI
BelecTBa"

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

28

KonTponbsHas pabora 1o Teme
"TerutoBble ABIEHUA. VI3MeHeHne
arperaTHbIX COCTOSIHHH BemecTBa"

bu6moreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusanus Tein. JIBa poaa
ANEKTPUUECKUX 3aPsI0B

30

Ypok-uccienoBanue "OeKTpu3anus
TEeJ UHIYKLIMEH U IIpU
COMPUKOCHOBEHHU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

BzaumojeiicTBue 3apssKEHHBIX TEI.

bubmoreka [IOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TTOJIE.
39 HanpsiskeHHOCTD 3JIEKTPUUECKOTrO bu6mmoreka [JOK
nonst. [Ipuauun cyneprno3unun https://m.edso0.ru/ff0a8a0a
JNEKTPUYECKUX MOJIEH
Hocurenu snexTpuieckux 3apsiios.
33 OnemenTapHsblii 3apsa. CTpoeHue
aToma
34 [IpoBOAHUKY U TUIIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXPaHEHHMS FJIEKTPUYECKOr 0 3apsiia https://m.edso0.ru/ff0a8ef6
35 Pemenue 3aau Ha npuMeHEHNE bub6mmoreka [IOK
CBOMCTB 3JIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUYECKUI TOK, YCIOBUS €r0
36 cyuiecTsoBaHusl. McTOYHUKH bubmorexa [OK
Y ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOT 0 TOKa
37 JlecTBUS 3IEKTPUIECKOTO TOKA bubmiorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccinenosanue "/lelicreue
38 AIIEKTPUYECKOT O TTOJIsl HA TPOBOTHUKHU 1
U AUDIIEKTpUKH"
39 DJIEKTPUYECKUI TOK B METaJlJIax, bubmuorexa [IOK
KHUJKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas Lemnb U €€ COCTaBHbIE
4acTu
Cuna Toka. JJabopatopHas pabora
" bubmotexa [IOK
41 W3mepeHue 1 peryJInpoBaHue CUJIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DIEeKTPUYECKOE HAIIPSKEHUE.
BoabsT™metp. Jlabopatopras padbora

bu6moreka [JOK

42 "U3MepeHue U perympoBaHue 05 https://m.edsoo.ru/ff0a9%e14
HanpsiKeHus"

43 CornpoTuBIIeHHE TPOBOIHHUKA. bubmuotexa [IOK
VY enpHOE CONPOTUBIIEHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas paboTa "3aBUCUMOCTb

44 3JEKTPUYECKOT O COPOTUBIICHHUS 1 bubmuotexa [IOK
MPOBOAHUKA OT €r0 JUIMHBIL, IJI0IIAN https://m.edsoo.ru/ff0aa738
MOMEPEYHOro CeYeHus U MmaTepuana'
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma a1 yyacTka brbmmorexa LIOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlabopaTopHas pabora
"HUccnenoBaHue 3aBUCUMOCTH CHITBI

46 TOKa, MAYIIEro 4Yepe3 pe3ucTop, oT 1 bubmiorexa [JOK

https://m.edsoo.ru/ff0aa04e

COIPOTHUBJICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucTope”

47 [TocnenoBarenabHOE U apayieIbHOE
COEIMHEHUSI TPOBOTHUKOB
JlaGopaTtophas pabora "[IpoBepka

48 IIPaBHUJIA CJIOKCHHS HAIPSYKEHUH IIPU 1 bubimmoreka LIOK
MOCJIEIOBATEILHOM COSTMHEHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
Jlabopatopnas padora "[IpoBepka

49 MpaBuiia JIJIsl CUJIbI TOKA MTPU 1 bubmoteka [IOK

napajieIbHOM COEANHEHUU
pe3uctopoB”

https://m.edsoo.ru/ff0aadle



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

Penienue 3a/1a4 Ha IpUMEHEHNE

50 3akoHa OmMa JUIs pa3aIngdHOro buGmorexa [OK
p https://m.edsoo.ru/ff0aaf8a
COEIIMHEHHUSI IPOBOTHUKOB
51 PaboTa 1 MOIIHOCTH AIIEKTPUIECKOT O bubmuotexa [IOK
Toka. 3akoH [[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabota "Onpenenenue
52 a00TBI K MOIITHOCTH DJIEKTPUUECKOTO bubmorexa HOK
P " P https.//m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUUECKHUE [[ENH U ITIOTPEOUTEIN
53 DIIEKT pI/I‘ICCKOﬁ SHEPI'UH B 6prT bubmorexa [IOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanue
54 ITocTossHHBIE MAaTHUTEI, KX
B3aUMOJIEIICTBHE
VYpok-uccinenopanue "N3yuenne bubmuorexa [IOK
55 N "
noJjeil MOCTOSSHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MaruutHoe moJie
bu6moreka [JOK
56 3eMIH ¥ €ro 3HadYeHue IS )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJIBHOU paboTe
10 TeMe "DIIeKTPUUECKUE 3apsAabl.
bubmioreka [IOK
57 3apspKeHHBIE Tella U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoneicTeus. [1ocTOsTHHBIN
3JIEKTPUY €CKUMA TOK"
KonTtponbhas pabota o reme
"DJIeKTpUYECKUE 3aPSIIbL.
P P BuGmorexa LIOK
58 3apsoKeHHBIE Tela U UX

B3aumojiercTBu. [locTosTHHBIN
anekTpudeckuii Tok" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8



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

MpoBepoYHas pabora

59

PesepBHbIii ypok. PaboTa ¢ Tekctamu
o Teme "[locTossHHbBIN
anekTpryeckuii Tok" / Beepoccuiickas
MpoBepoyHas paboTa

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

60

OmneiT Dpcrena. MarautHoe mose
AJEKTPUUYECKOr0 Toka MaruuTHoe
T10JI€ KaTYIIKA C TOKOM

bubmioreka [IOK
https://m.edsoo.ru/ff0acld?

61

[IpumeHeHune 21eKTPOMArHUTOB B
texHuke. JlaboparopHas pabora
"N3yuenune nelcTBUS MAarHUTHOTO
10JIsl HA IPOBOJHUK C TOKOM"

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpoABUTaTENb TOCTOSIHHOT'O
Toka. Mcnosib3oBanue
3EKTPOJABUTATENECIH B TEXHUYECKUX
YCTPOKCTBAX U Ha TPaHCIIOPTE.
JlabopatopHas paborta
"KoHCcTpyHnpoBaHue 1 U3ydeHne
paboThI dNIeKTpoABUTATENA "

bu6moreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel @apanes. 3aKoH
3JIEKTPOMAarHUTHOM UHIYKIIHH.
IIpaBuio Jlenna

64

Onexrporenepatop. Criocoos
MOJIYYCHHSI SJICKTPUYECK O YJHEPTUH.
DJIEKTPOCTAHIIUU HA
BO300HOBJIIEMBIX HCTOUHUKAX
SHEepPruu

65

[ToaroToBka K KOHTPOJIBHOU paboTe
1o TeMe "DIeKTpUYECKue U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAarHUTHBIE ABJIEHUS"

KonTtponbHas padota o reme

66 "DIeKTpUYeCKHe U MarHUTHBIE 1 bubmorexa [OK
Tp" https://m.edsoo.ru/ff0acb14

SIBJICHUS
Pe3epBHblii ypok. PaboTa ¢ Tekctamu bubmmoreka [IOK

67 1
no Teme "TensoBeie siBIeHUS" https://m.edsoo.ru/ff0acc5e

68 Pe3epBHblii ypok. PaboTta ¢ TekcTamu 1
1o teMe "MarHuTHble siBJIeHUA"

OBLIEE KOJIMYECTBO YACOB I10
- 68 145

[MPOI'PAMME
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9 KJIACC

KosauvecTBo 4acoB DJIeKTPOHHbIE
[]
‘z—“ Tema ypoka Beero Konrpoabubie | IlpakTuyeckue f[[:;:ennﬁ zgg)aiEEmebﬂble
padoThI padoThI pecypent

1 MexaHn4eCKOe IBUKEHUE. 1
MartepuanbHas TOYKa

5 Cucrema orcuera. OTHOCUTEIILHOCTD 1 bubmoteka [IOK
MEXAHUYECKOIO IBUKEHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE MPAMOIMHENHOE 1 bubmmoreka [IOK
JIIBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE npsiMOJIMHENHOE

4 nBxkeHue. CpeiHsis U MTHOBEHHAs! 1
CKOpPOCTb

5 [IpssmonnHeNHOE paBHOYCKOPEHHOE 1 bubmmoreka [IOK
JBU)KEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb NPSAMOIMHENHOT O

6 PaBHOYCKOPEHHOT'O JIBV)KEHHUSI. 1
I'paduk ckopocTu
JlabopatopHas pabota "OnpenencHue

7 YCKOpEHHUs Teja Mpu 1 1 bubmmoreka [IOK
PaBHOYCKOPEHHOM JIBMKEHUH 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IIOCKOCTH"

8 Csobonnoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE IBHKEHME 11O 1 bubmmoreka [IOK
OoKpy>kHOCTH. [lepuon n yactora https://m.edsoo.ru/ff0ae176



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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oOpamnienus. JIMHEHHAs U yTiioBas

CKOPOCTH
10 LleHTpOCTpeMUTENBHOE YCKOPEHNE
1 [Tepssiii 3akoH HproToHa. BekTop bubmoteka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHA. bubmmoreka [IOK
PaBHonelcTBYIOIAsA CHIIa https://m.edsoo.ru/ff0ae72a
13 Tpertuii 3akon HeroToHa. bubmuotexa [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a7a4u Ha IpUMEHEHNE bubmmoreka [IOK
3aK0HOB HproToHa https://m.edsoo.ru/ff0aeb6c
bubmuorexa [IOK
15 Cra ypyroctit. axort Lyia https://m.edsoc{_.[ ru/ff0aeca?
16 Pemenne 3amau no teme «Cuia
YOPYTOCTU»
17 JlabopatopHas pabota «OnpeaeneHue bubmmoreka [IOK
KECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubmotexa [IOK
18 Cia Tpeis https://m.edsoé.I ru/ff0af738
19 Pemenne 3ana4d no reme «Cuna bubmioreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlabopatopnas pabota "Onpenenenne bubmmoreka [IOK
K03 ((UIIMEHTA TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pewenne 3agau no teme "3aKoHBI
21 Herotona. Cuna ynpyrocru. Cumna bubmorexa [OK
S— https://m.edsoo.ru/ff0afb8e
29 Cwta TSKeCTH U 3aKOH BCEMHUPHOT'0 bubmoteka [IOK

TATOTCHHS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
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naacHus

VYpoxk-koHpepenuus "JBuxkenue ren

23 BOKPYT I'PaBUTAILMOHHOIO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenue 3agau no teme "Cuia
24 TSKECTH M 3aKOH BCEMHPHOTO bubmorexa [OK
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 IIepBas kocmMu4ecKasi CKOPOCTb. bubmoteka [IOK
HeBecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepranbHON TOUKH.
AGcomoTHO TBEPIOE TEIIO.
26 p . bubmioreka [IOK
aBHOBecHE TBEPIOTO TeJa C
NS P https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BPAIICHHUS.
MowmenT cuibl. LleHTp TsxecTn
PaBHOBeCHE MaTepHaTbHONW TOYKH.
AOCOIOTHO TBEPAOE TEIIO.
27 PasHoBecue TBEp10TO TENA C
3aKpEIIEHHON OCBIO BPALCHUS.
MowmenT cuibl. LleHTp TsxecTn
o8 Pemenwne 3ana4d no reme "MoMeEHT bubmioreka [IOK
cuwisl. LlenTp TspKecTn" https://m.edsoo.ru/ffob02b4
[TonroroBka K KOHTPOJIBHOM paboTe 1Mo
29 TeMe "MexaHUYecKoe IBUKEHNE bubimorexa LIOK
. | ' https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
KonTponbHas pabora 1o teme
30 "MexaHn4eCcKO€e ABIKEHUE bubmorexa LHOK
y . ' https://m.edsoo.ru/ff0b06ec
B3aumoneiictsue ten
31 Nmnynse Tena. UMmysbe cumbl. 3aKoH bubmmoreka LIOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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COXpPaHEHMS UMIIYJbCa. YIIPYroe u
HEYIPYroe B3auMO/IeCTBUE

https://m.edsoo.ru/ff0b07fa

Pemenue 3a1au mo reme "3aKkoH

bubmuoreka [IOK

32 COXpaHEHHs UMITyjIbca" https://m.edso0.ru/ff0b096¢
33 Ypoxk-koHpepennus "PeakTuBHOE
JBUKEHUE B IPUPOAE U TEXHUKE"
bu6mmoreka [JOK
34 Mexanundeckast paboTa ¥ MOITHOCTh httos://m.edsoo.ru/F0b0ag4
Pabota cuibl TSKECTH, CHITBI bubmoteka [IOK
35
YOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlabopatopnas pabota «OmnpeaeneHne
36 paboThI CHIIBI TPEHUSI IPU
PaBHOMEPHOM JIBIKCHHUH TEJa 110
TOPU30HTATBHOM MTOBEPXHOCTH
37 CBsi3b 3HEpruu U paboThI.
[loTenumanbHas 3HEprus
38 Kunernueckas sneprus. Teopema o bubmotexa [IOK
KMHETHYE€CKON DHEPTrUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPrUu B
MEXaHHKE
40 JlabopatopHas pabota «M3yueHue bubmoreka [IOK
3aKOHA COXPaHEHUS YHEPTUM» https://m.edsoo.ru/ff0b12fe
41 KonebarenmsHOE IBUKEHUE H €O bubmioreka [IOK
XapaKTEepUCTUKU https://m.edso0.ru/ff0b1858
42 3aryxaronue KonebaHus. bubmmoreka [IOK
BrinyxeHHbie kosieOanus. PezoHnaHc https://m.edsoo.ru/ff0b20f0
43 MaremaTudeckuii ¥ Ipy>KUHHBIA

MasATHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

Ypok-uccnenopanue «3aBUCUMOCTh
neprojia KojiebaHuM OT KECTKOCTH
MIPYXUHBI U MacChI TPy3a»

bu6moreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBparienue s3Hepruu npu
MEXaHUYECKUX KOJIEOAHUSIX

46

JlaGopaTtopHas padota «OnpenencHue
4acTOTHI ¥ NTEpHOJIa KOJIeOaHU
IPY>KMHHOT O MAasITHUKa»

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

47

JlaGopaTtopHas pabora «IIpoBepka
HE3aBUCHMOCTH ITeproJia KojaeOaHni
rpys3a, MOJABELIEHHOI O K HUTH, OT
Macchl rpy3a»

bu6moreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckre BoaHbl. CBOMCTBA
MEXaHU4eCKUX BOJH. [IponosibHbIE N
TOMEPEYHBIE BOJHBI

bu6moreka [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeHuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJHbI"

50

3Byk. PacnipocTpaHeHue u oTpaxxeHue
3ByKa

51

Ypok-uccnenoranue "Habaronenne
3aBUCUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'pomKoOCTE 3ByKa U BBICOTA TOHA.
AKYyCTHYECKHI pe30HaHC

53

Ypoxk-koHpepennus "Y IbTpa3ByK U
nH(ppa3ByK B IpUpoOJie U TEXHUKE"

bu6moreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJILHOU paboTe 1o

Bbubmuoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme "3aKOHbI COXPaHEHHUS.
Mexanuyeckue KoueOaHus ¥ BOIHbI"

https://m.edsoo.ru/ff0b25f0

KonTtponbshas paborta o reme

55 "3aKoHbI cOXpaHeHHs. MexaHn4ecKre
KosieOaHus U BOJIHBI"
56 DNEeKTPOMarHuTHOE TOJIE. bubmuorexa [IOK
DJIEKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBoiicTBa 37I€KTPOMArHUTHBIX BOJH
Ypok-korpepenmus "llkana
58 3JEKTPOMAarHUTHBIX BOJIH. bubmuorexa [IOK
Hcnonb30BaHue 3JIEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIsI COTOBOI cBsA3H"
VYpok-uccinenoBanue "M3yuenue
N bu6moreka [JOK
59 CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIIBEO MOOHMIIBHOTO TenedoHa
Pemenue 3amaq Ha onpeeneHne
60 Y4acTOTHI U JIJIMHBI 3JIEKTPOMArHUTHOM
BOJTHBI
DneKTpOMarHuTHAS MPUPOJIA CBETA.
61 CkopocTts cBeTa. BonHoBbIE cBOliCTBA buommorexa [IOK
P ’ https://m.edsoo.ru/ffob31d0
cBeTa
Hcrounuku ceeta. [IpamonmHeniHoe
62 pacrpocTpaHeHHEe CBETa. 3aTMEHUS brbmmorexa LIOK
' https://m.eds00.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpakeHUsl CBeTa. 3epKaa.
bu6moreka [JOK
63 Pemenue 3amau Ha npuMeHEeHHE
https://m.edso0.ru/ff0b38c4
3aKOHA OTPaKEHUs CBETA
64 [Tpenomnenue ceera. 3akoH bubmotexa [IOK



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

IIpCIOMIICHUA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAXKECHHE CBETA.

bubmuoreka I[IOK

65 Hcnonb3oBaHue MOTHOTO BHYTPEHHET O
https://m.edsoo.ru/ff0b3c5¢c
OTpaKEHUS B ONTHYECKUX CBETOBOJAX
JlabopaTopnas padorta "UccrnenoBanue
66 3aBUCUMOCTH YTJIa MPEIOMIICHUS
CBETOBOIO JIy4a OT yrja najeHus Ha
rpanune "Bo3ayx-crexiao""
VYpoxk-koHpepenuus "VcnonabzoBaHue
67 MIOJTHOT'O BHYTPEHHET 0 OTPaXKEeHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bu6moreka [JOK
68 JIunzel. OnTUyecKast cuia JTMH3bI
https://m.edsoo.ru/ffob3f2c
bubmuoreka I[IOK
69 [TocTpoenue n300paskeHni B TMH3AX
P P https://m.edsoo.ru/ffob444a
Jlabopatopnas padora "OmnpeneneHue
bubmuoreka [IOK
70 (hOKYCHOTO PACCTOSIHHSI U OIITUY €CKOM
e coGuparomeit ma3” https://m.edsoo.ru/ffob4206
71 Ypok-koHpepeHIus "OnTuyeckue bubmuotexa [IOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubmoteka [IOK
72 I'ma3 kak onTuyeckas cucrema. 3peHue B
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenuus "JledexTs
3penus. Kak coxpanuts 3peHue”
Paznoxenue 6enoro cBera B CIIEKTp.
74 Omnbitel HetoToHa. Crioxxenue bubmmoreka [IOK

CHEKTPAJIBbHBIX LBETOB. Jlucrnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c
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JIabopaTtopHas padora "OMbITH IO
pasIoKEHHIO OEJIOro CBETa B CIEKTP U

bu6moreka [JOK

75 BOCITPUSITHIO LIBETA IIPEAMETOB IIPU UX https://m.edsoo.ru/ffoc0e2a
HaOJII0IEHUH Yepe3 [BETOBHIE
GbuabTpHI"
VYpok-nnpaktukym "BonHoBbIE
76 CBOMCTBA CBETa: AUCIIEPCHUS,
uHTepdepeHus u qrudpakmus"
77 Omneitel Pe3epdopa u mranerapHas bubmuotexa [IOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
HcnyckaHnue 1 MorJiomieHue cBera
79 atoMoM. KBautel. JIuneituatoie bubmmorexa [IOK
https://m.edsoo.ru/ffoc144c
CIEKTPBI
80 Ypok-npaktrkym "Habmonenune bubmotexa [IOK
CIIEKTPOB UCITYCKaHUS" https://m.edso0.ru/ff0c1550
81 PannoakTuBHOCTD U €€ BUABI bubmorexa [IOK
https://m.edso0.ru/ff0c1672
82 Crtpoenune aTtomHOr o siipa. Hykinonnas bubmoteka [IOK
MOJIEb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpAILECHUS. bubmmoreka [IOK
W3otonsl https://m.edsoo.ru/ff0clal4
84 Pemenune 3agay no reme: bu6moreka [JOK
"PapnoakTuBHBIE TpeBpalieHus" https://m.edsoo.ru/ffoclbda
85 [Tepuon momypacnasna
Ypoxk-koHpepenuus "PannoakTHBHBIE BuGmiorexa JOK
86 W3IIy4eHHUs B IPUPOJIE, METULIUHE,

TeXHuKe"

https://m.edsoo.ru/ff0c2126
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87

SnepHbie peakiuu. 3aKOHbI
COXpaHEHHMS 3apsI0BOI'0 U MACCOBOTO
qHCcen

bu6moreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBs3U aTOMHBIX siiep. CBs3b
Macchl U SJHEPTrUuu

bubmuoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agau no teme " nepuoie
peakuun”

90

Peakuuu cuHTe3a U 1€eHUs Aaep.
Ucrounuku sneprun ColHIa U 3BE311

bu6moreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepeHus "SAnepras
sHepreTuka. Jlencreus
PaAOaKTUBHBIX H3TyUYECHUN HA KUBBIE
OpraHu3msl"

92

[ToaroToBKa K KOHTPOJIBHON padboTe 1Mo
Teme "DIeKTPOMArHUTHOE MOJIE.
DNEKTPOMArHUTHBIE BOJIHBI.
KBanToBrIe aBieHns"

bu6moreka [JOK
https://m.edsoo.ru/ff0c223e

93

KontponbHas paboTa 1o Teme
"DeKTpOMarHuTHOE MOJIE.
DNeKTpOMarHuTHbHIE BOJHBI.
KBanToBsie siBeHus"

94

[ToBTOpEHUE, 0600IICHHE.
JlabopaTopHbIe pabOThI IO KYpCy
"B3anmopetictBue Ten"

bu6moreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6obmeHue. Pemenue
PACUCTHBIX U KAUCCTBCHHbLIX 3a/1a4 I10
teme "TertoBblie mporeccsl”

bubmuoreka I[IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0IeHne. Pemenne

bu6moreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacUeTHBIX U KAYECTBEHHBIX 3a/1a4 110
teme "KIIJI TemnoBeix nurarencii”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6obmeHue. Pemenne

bubmuoreka [IOK

97 1
pacqe”THHx M KaueCTBEHHBIX 3a£,[,aq o hitos://im.edsoo.ru/f0c2b30
teme "KIIJI anexkTpoycTtaHOBOK
IToBTOpeHue, obo01IEHME.
98 JIaGopaTopHble padOTEI IIO KYPC 1 1 bubmorexa HOK
" PATOPHEIE P " pey https.//m.edso0.ru/ff0c2c52
CBETOBEIE ABIIEHUSA
IloBTOpenue, 00001IeHnE. PaboTa ¢
99 TeK]ZTrazI; Eo TEME H;aI:(IZHH ' 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUS B MEXaHUKE
[ToBTOpenue, o6o0menue. Pabora ¢
100 TexkctaMmu 1o Teme "Koaebanus u 1 buGmorexa [OK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606mmenue. Pabora c
101 TeKcTaMHu 110 TeMe "CBETOBBIE 1 bubmorexa [IOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUSI
IToBTOpenue, 06o0meHne. Pabora ¢
102 TekcTaMu 110 TeMe "KBaHTOBasg 1 1
snepHas pusuka'
OBHIEE KOJIMYECTBO YACOBIIO 102 97

[TPOI'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IMPOBEPSIEMBIE IIPEJMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
NpoBepsieMoro
pe3yjabTara

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YyJIbTaThl 0CBOCHUN OCHOBHOM
06p330BaTeJIbHOﬁ nmporpaMmsbl OCHOBHOI'O 0011ero 06p330BaHI/IH

11

HCII0JIb30BATb U3YYCHHBIC ITOHATUA

1.2

pas3jmn4aTth SABJICHUSA IO OIMUCAHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC @HSHQGCKOC SABJICHHUC

13

pacro3HaBaTh MPOSBICHUE M3YUYEHHBIX (QU3UUYECKUX SBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4YHciie (PU3MUECKHE SBICHUS B IPUPOJIE,
IpU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/lady B y4EOHYIO, BBLACIATH

CYILIECTBCHHBIC CBOMCTBA (MPU3HAKK) (PU3HUCCKUX SBJICHUN

14

ONKCHIBATh HU3YYEHHBIE CBOWCTBA TeJl U (PU3HYECKUE SBIICHUS,
UCMOJb3ysl (U3NYECKUE BEIUYMHBI, INPU OMNHCAHUM TPaBUIBHO
TPaKTOBaTh (PU3MYECKUIl CMBICT HCHOJB3YEMBIX BEIUYMH, WX
0003HAYCHUS U STUHHIBI PU3UUECKUX BEITMYUH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOINME JIAHHYIO  (U3MYECKYI0 BEIMYUHY C JPYTHMHU
BEIMYMHAMH, CTPOUTh TIpapUKd  HM3YyYEHHBIX  3aBUCHUMOCTEN

buznuecKnXx BeITUInH

15

XapaKkTepu30BaTb CBOMCTBA TeJl, (PU3UUYECKUE SIBJIECHUS U IPOLECCHI,
UCIIOJIb3Ys. M3YyYCHHBIE 3aKOHBI, IIPU OTOM JaBaTb CIOBECHYIO
(GOpMyIMpOBKY 3aKOHa W 3alMChIBaTh €0  MaTeMaTH4ecKoe

BBIPAJKEHUE

16

OOBACHATh (PU3MUECKHE SIBICHHS, IPOLECChl U CBOICTBA Tel, B TOM
Yyucie W B KOHTEKCTE CHUTyalUd MpPaKTUKO-OPHEHTUPOBAHHOIO
XapakTepa: BbBIABJISATb IPUUYMHHO-CIICICTBEHHbIE CBSA3U, CTPOUTH
o0bsicHeHHe W3 1 — 2 JoruyecKkux miarop ¢ omopoi ma 1 — 2
M3YyYEHHBIX CBOWCTBA (PU3MUECKUX SBICHUM, (PU3NUECKUX 3aKOHA UITH

3aKOHOMEPHOCTH

1.7

peuIaTh pvaéTHLIe 3aJa4u B 1-2 HCﬁCTBI/ISI, HCIIOJIb3Yy 3aKOHBI U




dbopMybl, cBsi3bIBAIONINE (PU3MUECKIE BEIMYMHBI: HA OCHOBE aHAIM3a
yCJI0oBUA 3ada4yd 3alHMCBIBATL KPATKOC YCIOBUE, IOACTaBJIATH
¢u3nyeckre BeIUUUHbI B (GOPMYIIBI U IPOBOIUTH PacUEThl, HAXOAUTD
CIIPABOYHBLIC TAHHBIC, HGO6XOI[I/IMI>I€ AJI pClICHUA 3a4a4, OUCHHUBATDH

PEaTMCTUYHOCTD MOMYICHHON (PU3UIECKOIN BETUINHBI

18

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh IMPU TMOMOIIH
GU3NYeCKNX METOJO0B, B ONUCAaHUM HCCICIOBAHUS BBIICTSTH
NpoBepseMoe  MpeanoiokeHue  (TUNOTe3y), pasinyarhb u
WHTEPIPETUPOBATh MOIYYEHHBIM pe3yibTaT, HAaXOJUTh OIIMOKU B

X0A¢€ OmbITa, ACJIaTh BBIBOABI IO €0 pe3yjibTaTaM

1.9

IPOBOAUTH ONBITHI IO HAOMIOJEHUI0 (PU3MYECKUX SBICHUH WIN
¢usnyeckux  CBOMCTB  Tel:  (OPMYyJIHMpOBAaTh  IMPOBEpPSEMbIE
OPEANOIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  IPEIJI0KEHHOro

000py10BaHUs, 3aUChIBATH X0/ ONbITa U (POPMYJIHPOBATH BHIBOJIBI

1.10

BBIMOJIHATh NPSIMbIC U3MEPEHHUsSI C HCIOJb30BAHUEM aHAIOTOBBIX H
M pOBBIX MPHUOOPOB, 3aNUCHIBATh MOKa3aHHs MPUOOPOB C y4ETOM

3aJlaHHOM a0COTIOTHON MOrPEIHOCTH U3MEPEHUM

111

IPOBOAUTH  HCCIENOBAaHHWE 3aBUCHUMOCTH  OJHOM  (pu3HuUecKoi
BEJIMYMHBI OT JPYrOd C MCIOJIB30BAHUEM IMPSMBIX HW3MEPEHUH,
y4acTBOBaTh B IUIAHHUPOBAHMM YUEOHOTO MCCIIEAOBaHUS, COOMPAThH
YCTaHOBKY U BBINOJIHATE U3MEPEHHUS, CIEAYs MPEIUIOKEHHOMY IIIaHY,
buKCHpOBaTh PpPe3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH (DU3MUYECKHUX
BEJIMYUH B BUJIE MPEIJIOKEHHBIX TaOIUIl U TpadUKOB, 1e71aTh BBIBOJbI

110 pe3yJibTaTaM UCCJICAOBAHUA

1.12

IPOBOJAUTh KOCBEHHBIE H3MEpeHUs (UINYECKUX BEIMUYUH, CIEIYs
MPEAIOKEHHON MHCTPYKIMH: MIPU BHITIOJHEHUH U3MEpPEeHHI coOupaTh
9KCHEPUMEHTAJIbHYI0 YCTAaHOBKY U BBIYUCIATH 3HAYCHHE HCKOMOM

BCJIIMYHMHBI

1.13

coOyogaTh IMpaBWJa TEXHUKM Oe3omacHocTM mpu  pabore ¢

1a00paTOpHBIM 000py10BaHUEM

1.14

yKa3bplBaTh IMPUHLUNBI  J€ACTBUS HpUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepuU30BaTb IPUHLUIBI JEHCTBUA HW3YYEHHBIX
npuOOpPOB M TEXHUYECKUX YCTPOHCTB C MOMOINBIO HX OIMCaHHS,
UCMOJb3ysl 3HaHUS O CBOMCTBaX (U3MYECKUX  SBJIECHUH U

HeoOXouMbIe (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

OPUBOAMTH MPUMEPHl (HAXOAUTh HH(OpPMALMIO O MpUMEpax)
IPAaKTUYECKOro MCIOJIb30BaHUs (PU3NUECKUX 3HAHUM B ITOBCEIHEBHOMN
KU3HM s o0ecrieueHuss O€30MacHOCTH MpH  OOpamieHuu ¢
npuOOpaMu U TEXHHYECKUMH yCTPOHCTBAMH, COXPAaHEHUS 3I0POBbS H

COOJTIOIEHN S HOPM 3KOJIOTHYECKOI 0 ITOBEJIEHUS B OKPY Kalolllel cpene

1.16

OCYIIECTBIATH OTOOP MCTOYHUKOB MHGopMainuu B cetd MHTepHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHMM M MYTEM CpaBHEHMs PA3IMYHBIX HCTOYHHKOB
BBIJICIIAT MH(OPMAIMIO, KOTOpasi SBISETCS MPOTHBOPEYMBOW WIIH

MOJKET OBITh HEZOCTOBEPHOI

1.17

UCIOJIb30BaTh npu BBITIOJIHEHUH y4eOHBIX 3aaHui
Hay4YHOIIOMYJISIPHYIO  JMUTEpaTypy  (U3MUECKOro  CoIepKaHus,
CIpaBOYHbIE MaTepualbl, pecypcel ceru VIHTepHeT, BiIaleTh
npuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, TpeodpazoBaHus HHGOpMAIIH

13 OJTHOM 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKHWE MUChbMEHHBIC M YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 WCTOYHHUKOB HHGPOpPMAIUH (PU3NIECKOTO
COZEp)KaHUs, B TOM 4Hucje MyOIUYHO JenaTh KpaTKUe COOOIICHUs O
pe3yibTaTax MPOEKTOB MJM Y4YEOHBIX HCCIIEJOBaHUM, MpPU ITOM
rpaMOTHO MCHOJIb30BATh M3YYEHHBIM MOHSATUWHBIA amnmapaT Kypca

(HU3UKH, COTPOBOXKAATH BHICTYIUICHUE MTPE3EHTALINEH

1.19

IIPY BBIMOJHEHUN Y4eOHBIX MPOEKTOB U MCCIIEIOBAHUI pacipenensiTh
0053aHHOCTH B I'PYIIIE B COOTBETCTBUH C MOCTABJICHHBIMU 3aJla4aMH,
CIIEAUTH 3a BBINOJHEHUEM ILIaHA JEHCTBHUM, aJE€KBAaTHO OLICHHBATh
COOCTBEHHBI BKJaJd B JAEITEIbHOCTh TPYIIbI, BbICTPAaUBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUHUTBIBASI MHEHUE

OKPYKaIOILIHX

8 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOT0 00111er0 00pa30BaHus

11

HCIIOJIb30BAaTh IIOHATHUA

1.2

pa3jm4aTth SABJICHUSA IO OIMUCAHUIO HX XAPAKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, JCMOHCTPUPYIOIINX JAHHOC (1)I/IBI/I‘I€CKO€ SIBJICHUC

13

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (U3NYECKUX SBICHUI B
OKpY’KaloIleM MHpEe, B TOM 4YHciie (Qu3ndecKkue sSBICHHS B NpPUPOJE,
IpU STOM TEPEBOAUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBIACTTH

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) PUIUIECKUX SIBICHUN

14

ONKCHIBATh HU3YYEHHbIC CBOMCTBA Tel M (QU3MUECKHUE SIBIICHMUS,
UCMOJB3ysl (U3NYECKWe BEIUYMHBI, INPU OMHCAHUU TPABUIBHO
TpPaKTOBaTh  (PU3MYECKU  CMBICA  HCIOJb3yeMbIX  BEIMYHH,
0003HauCHUS U €AMHULIBI (PU3UYECKUX BEIMYMH, HAXOIUTh GOPMYIIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYyTUMU
BEIMYMHAMHU, CTPOUTh TIpaUKd  HM3yYEHHBIX  3aBUCHUMOCTEN

(1)I/ISI/I'-ICCKI/IX BCIIMYNH

15

XapaKTepU30BaTh CBOWCTBA TeN, (PU3WYECKHUE SIBJICHUS M IPOLIECCHI,
UCIIOJb3ysd M3YYEHHbIE 3aKOHBI, MPH 3TOM JaBaThb CIOBECHYIO
bopMyIMpPOBKY 3aKOHa ¥ 3alHChIBAaTh €ro0 MaTeMaTHYeCKOe

BBIPAJKEHUE

16

OOBSICHATh (PU3UYESCKUE TIPOIECCHI U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTe CHTyalldid IPaKTHKO-OPHEHTHPOBAHHOI'O  XapakTepa:
BBISIBIISITH IIPUUMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 1
— 2 JOTMYECKHX IIaroB ¢ moMompio 1 — 2 u3ydeHHBIX CBOICTBa

(du3HUecKuX ABICHUH, PU3NIECKUX 3aKOHA UITH 3aKOHOMEPHOCTH

1.7

pemath pacu€THbIe 3a7a4u B 2 — 3 NEHCTBUS, MCHOJIb3YS 3aKOHBI U
(bopMyITBI, CBA3BIBAIOIINE (PU3UICCKIE BETMUMHBI: HA OCHOBE aHAJIHM3a
YCJI0BUS 3aJ1a4M 3aIIUCBIBATh KPATKOE YCIOBUE, BBISBIIATH HEAOCTATOK
JMaHHBIX IS pelleHus 3aJadyd, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOoANMbIE A €€ pelleHus, MPOBOIUTh pacyéThl U CPaBHUBATH
MOJIYy4YCHHOE 3HaueHHue (U3UYECKOM BEJIMYMHBI C H3BECTHBIMU

JaHHBIMU

18

pacro3HaBaTh IPOOJIEMBI, KOTOPbIE MOXXHO PELIMTh NPU MTOMOIIU
(¢u3nYeCcKrX METO/I0B, UCIOJb3Ys ONUCAHUE MCCIIE0OBaHUS, BBIICIATh
IIPOBEPSAEMOE MPEAIOI0KEHNE, OLICHUBATh MPABUIBHOCTH IOPSJIKA

IMPOBCACHHA UCCICA0BAaHMA, 1CJIaTh BBIBOJAbI

19

MPOBOJIUThL OMBITHI MO HAOMIOMCHUIO (PU3NYECKUX SIBICHUNU WIIH
dbuznueckux  CBOMCTB  Tel:  (popMynHpoBaTh  MpPOBEpSIEMBIC

OpPENNONIOKEHHs,  cOOMpaTh  YCTAaHOBKY M3  IPEIUIOKEHHOTO




000py10BaHUs, ONUCHIBATh X0 OMBITA U (POPMYIHPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE IPSAMBIE HU3MEPEHUS C MCIOJIB30BAHUEM AHAJIOI OBBIX
npuOOPOB U AATYUKOB (PU3NUECKUX BEINYNH, CPABHUBATH PE3yJILTATHI

M3MEpEHUH ¢ y4€TOM 3aJJaHHOM a0 COFOTHOM MOTPEIIHOCTH

111

MPOBOJIUTh  MCCIICIOBAHHE 3aBUCUMOCTH  OAHOW  (pU3MUECKOi
BEJIMYMHBI OT JPYyrod C UCIOJb30BAHUEM IMPSAMBIX HM3MEPEHHUIL:
MJIAHUPOBATh UCCJIEIOBAHWE, COOMpATh YCTAHOBKY M BBINIOJHITH
W3MEpEHUs, CIeays  TpeMIOKEHHOMY  IUlaHy, (uKcHpoBaTh
pe3yabTaThl MOJYYCHHOW 3aBUCHMOCTH B BUJE TaOJHI] U TpaduKOB,

JACJIaTb BBIBOJbI IO PE3YyJIbTaTaM UCCIICAOBAHHA

1.12

IMPpOBOJAHTDH KOCBCHHBIC HU3MCPCHUA (l)I/ISI/I‘ICCKI/IX BCIIMYHH:
IJIaHUPOBATH U3MEPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY,
cJeaysa HpellJIO)KCHHOfI HHCTPYKIIMHU, U BbIUUCIIATH 3HAUCHUC

BCJIIMYHMHBI

1.13

CO6J'IIO,Z[3TB I[IpaBHJia TCXHUKHU 0€e30IMacHOCTH 110)5% pa60Te C

1a060paTOPHBIM 000PY0BaHUEM

1.14

XapaKkTepu30BaTh MPUHIUIBI JEUCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINMCAHMS, HCIOJIb3YS
3HaHMSI O CBOMCTBax (U3MUECKUX SBJICHMM M HE0O0XOAMMBbIE

(1)I/IBI/I‘IGCKI/IG 3aKOHOMCPHOCTH

1.15

pacino3HaBaTb MPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa 1 U3MCPUTCIIbHBIC
HpI/I60pBI o CXeMaM U CXEMATUYHBIM PHCYHKAM, COCTABJIATHL CXCMbI
QJICKTPUICCKHUX ueneﬁ C TOCICAOBATCIIbBHBIM MW IMapaJIJICJIbHBIM
COCIMHCHHUEM 3JIEMCHTOB, pas3ian4yas YCJIOBHBIC 0003HaYEeHUS

QJICMCHTOB JJICKTPUICCKUX Lerneu

1.16

OPUBOAMTH MpPUMEPHl (HAXOAUTh HHQOpMALMIO O IpUMEpax)
IPAaKTUYECKOr0 MCIOJIb30BaHUs (PU3NUECKUX 3HAHUM B MOBCEAHEBHOMN
KU3HU s o0ecriedeHuss O€30MacHOCTH MpH  OOpalmieHuu ¢
npuOOpaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 37J0POBbS U

CO0JII0/IEHHS] HOPM 3KOJIOTHYECKOI0 ITOBEJIEHUS B OKPY KaIoIlel cpenie

117

OCYIIECTBJIATH MOMCK HHPOPMALUU PU3NYECKOTO COAEPIKAHUS B CETU
WHTepHeT, Ha OCHOBE HMEKOIIMXCA 3HAHUH M IMyTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX HCTOYHHMKOB BBIACIATh HH(POPMALUIO, KOTOpas

SBJISIETCS IPOTUBOPEUNBOI MIIM MOXKET OBITH HEOCTOBEPHON

1.18

HCII0JIb30BATHh pu BBITIOJJHCHU N yqe6HBIX SaHaHI/Iﬁ Hay4HO-




HOMYJIAPHYIO JIUTEpPAaTypy (PU3MUECKOro CcoJep)KaHus, CIpaBOYHbIE
MaTepuasibl, pecypcbl cetw  VHTepHeT; BiaaeTh IpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHusl HH(GOpMALUU U3 OJHON

3HAKOBOW CUCTEMBI B JIPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHE YCTHBIE COOOIIEHUS,
00001mmass nHGOpPMAIUIO W3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO
COZEp)KaHUs, B TOM YHCIE IYyOJMYHO NPEICTABIATh PE3yJIbTaThl
MPOEKTHOM WJIM HCCIEAOBATEIbCKOM JIEATEIbHOCTU, IPU 3TOM
IPaMOTHO HCIIOJIb30BAaTh WM3YyYCHHBIM MNOHATUHHBIM amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOX AT BBICTYIIJICHHUEC HPCSCHTaHHeﬁ

1.20

IPU BBINOJHEHUM Yy4E€OHBIX NMPOEKTOB M MCCIEIOBAaHUM (pru3nuecKux
IPOLIECCOB PACIpPEAENATh 00A3aHHOCTH B TPYIIE B COOTBETCTBUH C
IIOCTABJICHHBIMU  3aJadyaMH, CIEOUTb 33 BBIIOJHEHUEM IJIaHA
JEUCTBUM U KOPPEKTUPOBATb  €ro, AaJcKBaTHO  OLEHUBATH
COOCTBEHHBIII BKJIAJ B JEATEIbHOCTb TIPYIIBI, BBICTpaUBaTh
KOMMYHUKATUBHOEC  B3aUMOJEHCTBUE,  IPOSBIAAL  TOTOBHOCTB

paspeniatb KOH(PIUKTHI

9 KJIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yIbTATHI OCBOECHUSI 0CHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTO0 00111€er0 00pa30BaHuUs

11

HCII0JIb30BATb U3YYCHHBIC ITOHATUA

1.2

pas3jm4aTth SABJICHUSA IO OIMMCAHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, IEMOHCTPUPYIOIINUX JAHHOC (I)I/I?:I/I‘-ICCKOG SABJICHUC

13

pacro3HaBaTh TPOSBICHHE W3YYCHHBIX (U3NYECKUX SBICHUN B
OKpY’KaloIleM MHpe, B TOM 4ucie Qu3ndeckue sSBICHHS B MPUPOIE,
IpU STOM TEPEBOAUTH MPAKTUYECKYIO 33a/1ady B y4eOHYIO, BBIACTTH

CYLIECTBEHHbIE CBOMCTBA (MIPU3HAKU) PU3NUECKUX SBICHUN

14

OIMCHIBATh HM3YyYEHHbIC CBOMCTBA Tel U (u3nyeckue sBJICHUS,
UCTIONB3YSl  (DM3MYECKHE BEIWYMHBI, NpPU ONUCAHUHM IPABHIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICH  HCIOJNB3YEeMBIX  BEJIMYHH,
0003HauCHUS U €IUHUIBI PU3NUECKUX BEIUYUH, HAXOAUTH (POPMYIIbI,

CBS3BIBAIOINME JAHHYI0 (HU3MUECKYI0 BEIMYMHY C JPYTHMH




BEIMYUHAMHU,  CTPOUTh  TIpaUKM  HM3YyYEHHBIX  3aBUCHUMOCTEH

buznUecKnX BETUINH

15

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UUECKUE SBICHHUS U IPOIECCHI,
WCIIOJb3ysd M3YYEHHbIE 3aKOHBI, MPH ITOM JaBaThb CIOBECHYIO
GbOpMyIMpPOBKY 3aKOHa U 3alHChIBaTh €r0 MaTEeMaTHYECKOe

BBIpaKECHUE

16

OOBSCHATH (M3UYECKUE TPOIIECChI U CBOWCTBA TEJ, B TOM YHCIC U B
KOHTEKCTE CHTyallMid TPAaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBIISITh TIPUYHHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYECKUX INAroB C MOMOMLIpI0 2 — 3 M3y4YEHHBIX CBOWCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (1)I/ISI/I‘I€CKI/IX 3daKOHa WM 3aKOHOMCPHOCTH

1.7

pemaTs pacuéTHbie 3aaauu (omuparImecs Ha cucremy u3z 2 — 3
ypaBHEHUI), WCIONB3YsS 3aKOHBI W  (OPMYIBI, CBS3BIBAIOIIHC
¢u3ndeckre BENWYMHBI: Ha OCHOBE aHAlM3a YCJIOBUS 3aJIavd
3alMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEMOCTAIOIINE WM
M30BITOYHBIC JaHHBIC, BRIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIC
JUISL PEIICHUs, MPOBOIUTH PACUYEThl M OLEHHUBATH PEATHMCTUYHOCTD

HOJyYEHHOIr0 3HaYeHUs (PU3NUECKON BEIUYNHBI

18

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEHIUTh TPHU IOMOIIN
(GU3NYIECKIX METO/IOB, UCIIONB3Ys OMHUCAHUE UCCIIEOBAHMS, BBIICISTH
MPOBEPSEMOE MPENNOJ0KEHUE, OINEHUBATh MPABUIBLHOCTh MOPSIKa
MPOBEJICHUS HCCIENOBaHUs, [IeJlaTh BBIBOJAbI, HWHTEPIPETUPOBATH

pe3yNbTaThl HAOIOICHUI 1 OTIBITOB

1.9

IMPOBOJUTL OIIBITHI 110 HaGJ’IIO,IleHI/IIO (bl/ISI/ILIeCKI/IX SIBJIGHUM WU
(1)I/ISI/I‘ICCKI/IX CBOMCTB TeJl: CAMOCTOSITEIBbHO CO6I/IpaTB YCTaHOBKY U3
HU30BITOYHOTO Ha6opa O60py,I[OBaHI/IH, OIIMChIBATh XOJ OIIbITa U €ro

pe3ynbTaThl, GOPMYINPOBATH BHIBOIBI

1.10

NPOBOJWTh MpPU HEOOXOIUMOCTH CEPUI0 TIPSAMBIX H3MEPEHHIA,
OIpe/ielisisi CpeHee 3HAYCHHE H3MEpsIeMOil BelMYuHBI ((OKYCHOE
paccrositHue coOuparoieil JHMH3bI), 000CHOBBIBATH BHIOOp crocoba

n3MepeHus (M3MepUTEIHLHOr0 Mpudopa)

111

IPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MUECKHX BEIUYUH C
UCIOJIb30BaHUEM MPSIMBIX M3MEpPEHHi: IUIaHHPOBATh HCCIIEIOBAaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (PUKCHPOBATh pE3yJIbTAThI

HOHy‘ICHHOfI 3aBUCUMOCTHU (bPIBI/I‘-IeCKI/IX BCIMYHUH B BHIAC Ta6JII/II_[I/I




Fpa(l)I/IKOB, ACJIaTb BBIBOAHLI IO PE3YyJIbTaTaM UCCICAOBAHUA

112

OPOBOAUTH  KOCBEHHBIE  H3MEpeHUs  (U3MYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHHUsI, COOUPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATE U3MEpPEHUs, CIeAys NPELJIOKEHHOM HWHCTPYKIUU,
BBIYMCIISITh 3HAUYCHHE BEIUYMHBI W AaHAJIM3UPOBATH TMOJYYCHHBIC

PE3YJBTATHI ¢ YUETOM 3aJaHHOU MTOrPEMTHOCTH U3MEPEHUI

1.13

C06J'IIO)IaTI) npaBujia TCXHUKHU 0€e30ImacHOCTH nmpr pa60Te C

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

pasnuyaTh OCHOBHBIE NMPHU3HAKM HM3YUYEHHBIX (U3NYECKUX MOJEIIEH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPJOE TEJIO, TOUEUHBIH MCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOTI'O d1pa

1.15

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HW3YYEHHBIX NPHOOPOB U
TEXHUYECKHUX YCTPOHCTB C ONOPOM Ha HMX ONUCAHUS, HCHONb3Ys
3HaHMSI O CBOHCTBaxX (U3HUECKHX SBJICHHH UM HEOOXOIMMbIE

¢du3nyecKre 3aKOHOMEPHOCTH

1.16

UCIOJIB30BAaTh CXEMbl M  CXEMAaTHYHBIE PUCYHKH HM3Y4YCHHBIX
TEXHUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX npubopoB u
TEXHOJIOTMYECKUX TPOIECCOB MPU PEHICHUU Y4eOHO-TPAKTUYECKUX
3a/1a4, ONTHYECKHE CXEMBI JUIsl TOCTPOCHUS U300paskeHUH B MIIOCKOM

3epKajie 1 cOOMparoliel MH3e
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NPUBOIUTH TMPUMEpPHl  (HAXOAWTh HWHGOPMAIMIO O TpPUMEpPax)
MPAKTUIECKOTO UCIOIB30BaHUS (PU3NUECKUX 3HAHUHN B TTOBCEIHEBHOM
KU3HM s o0ecrieueHuss O€30MacHOCTH TMpH  OOpamieHuu ¢
npruOopamMu U TEXHHYECKUMHU yCTPOMCTBAMHU, COXPAHEHUS 37]0POBbS U

COGJ’IIOI[CHI/IH HOPM 35KOJIOT'HYCCKOIr'o IMOBCACHH B oxpyma}omeﬁ cpeac

1.18

OCYIIECTBJIATh MOUCK UH(GOpMaNK (PU3UIECKOTO COACPIKAHUS B CETH
HNutepHer, camocTOATENbHO (OPMYIHpPYS TOUCKOBBIA  3arpoc,
HaXOIUTh MYTH  ONPEACNEHUS  JOCTOBEPHOCTH  IMOJY4YEHHOMN
uH(pOpMaIIMu HAa OCHOBE MMEIOUIMXCS 3HAHWN W JOMOJHHUTEIHHBIX

HCTOYHHUKOB

1.19

WCIOJIb30BaTh TPHU  BBIMOJHEHWHW YYEOHBIX 3aJaHUN  HAYIHO-
MOMYJIIPHYIO JIUTEPaTypy (PU3MUECKOro Ccolep)KaHus, CIpaBOYHBIC
Marepuaibl, pecypcel cetu MHTepHer; BiaaeTe nOpuéMamu

KOHCIICKTUPOBAHHA TCKCTA, Hp606p330BaHI/I${ I/IH(i)OpMaLII/II/I nu3 O}IHOﬁ




3HAKOBOW CHCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE NHCHbMEHHBICE U YCTHBIE COOOIIEHUS Ha
OCHOBE HMH(OpMAIMM M3 HECKOJIbKMX HCTOYHHUKOB (DU3HUECKOTO
cofiepKaHusl, MyOIUYHO TMPEACTABIISATh PE3YIbTAThl MPOCKTHON HWIU
UCCIIEZIOBATEIbCKOM  N1€ATENbHOCTH, TNpPH  3TOM  TI'PaMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN annapaT u3y4yaeMoro pasjaena
GU3MKM U CONMPOBOXKJATh BBICTYINIEHHME Npe3eHTalued C Yy4EToMm

0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB
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IpY BBIMOJHEHUH y4e€OHBIX MPOEKTOB M HCCIEAOBaHHUM (pru3nueckux
IPOLIECCOB PACIpPEeNATh 005 3aHHOCTH B IpyIIle B COOTBETCTBHM C
IIOCTABJICHHBIMU  3aJladyaMH, CIECOUTb 3a BBIIOJHEHUEM IIaHA
JEUCTBUH M KOPPEKTUPOBAaTh  €ro, AaJeKBaTHO  OLICHUBATH
COOCTBEHHBI BKJaJd B JAEITEIbHOCTh TPYIIbI, BbICTPAaUBATh
KOMMYHUKATHUBHOE  B3aUMOJEHCTBUE,  MpPOSABIAL  I'OTOBHOCTb

paspemiaTh KOH(PIUKTHI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3nena

Kon
3JIEMEeHTa

IIpoBepsiemble 3j1IEMEHTHI COIEPKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIETO MHUPA

11

®uszuka — Hayka O Ipupozae. SBieHUsS NPUPOIBI.
@usnueckue  SABICHUSA: MEXAaHUYECKUE,  TEILIOBBIE,

QJICKTPUYICCKHUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBLIC

1.2

Qusnueckue BenuuuHbl.  M3mepenue — dusnueckux
BenmuunH.  Dusmueckue  npubopsl.  IlorpemrHocts

U3MepeHui. MexIyHapoHast CucTeMa eMHUI]

13

EctecTBeHHOHay4YHBIE METOA NO3HAHMS: HAOJIIOJCHUE,
IIOCTAHOBKA HAY4YHOI'0 BOIIPOCA, BBIABUIKEHHUE I'MIIOTE3,
SKCIIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBSICHEHUE

HaOJIFOJaeMOr 0 SIBJICHUS

14

Onucanue GU3NYECKUX SABJIEHUH C TOMOIIbIO MOJENe

15

[Ipaktuyeckue paboTHI:

###Par#t#l13mepenne pacCTOSIHUM.
###Par#HH#3mepenrie 00bEMa KUAKOCTH M TBEPAOTO
Tena.

#H##HPar##H##OnpeneneHue pa3MepoB MaJIbIX Tell.
#i#Par##HlIsMepeHue  TemrepaTypbl TIPH  [TOMOIIH

KUJKOCTHOIO TEPMOMETPA U AATUYHUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJAEHIA O CTPOEHNUN BEILIECTBA

2.1

#iHtPar#H##CTpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX
pa3MepBlL. OnBITHI, JIOKa3bIBAIOIINE JIUCKPETHOE

CTPOCHHUEC BCIICCTBA

2.2

#HPart## ]| BukeHne YaCTHUILI BEIIECTBA. CBs3b
CKOpPOCTH  JABW)KEHMSI  4YacTULl C  TEMIEpaTypoil.

bpoyHnoBckoe nBmxenue, updys3us

2.3

BzaumMoseiicTBre 4acTull BEIIECTBA: TPUTSIHKEHUE U

OTTAaJIKMBaHHUC




HH##Par###ArperaTHble COCTOSIHUSI BEUIECTBA: CTPOCHHE

ra3oB, KHAKOCTEH U TBEPABIX (KPUCTAJUIMUYECKHUX) TEIl.

24 B3aumocBs3bp MexAy CBOHCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSHHUSX W HMX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5 Oco0EeHHOCTH arperaTHbIX COCTOSTHUM BOBI
[TpakTryeckue pabOTHI:
#i#tParfH##OLeHKka 1ruaMeTpa aToMa METOAOM DPsIoB (¢
UCTIONh30BaHUEM (POTOTpadHii).

2.6 #A#Par### ObITE 110 HaOJIIOIEHUTIO TEIJIOBOIO

pacCIIMpPEHHs Ta30B.
H#Parf#H##ONbITBI 10 OOHApY)KEHUIO JEHCTBUSA CHUII

MOJIEKYJIIPHOTO TMPUTSKCHUS

JIBIDKEHUE U B3AUMOJIEMCTBHUE TEJI

- Mexanunueckoe JBIDKEHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE IBUKCHHE
#H#HPar#H##CKopoCTb. Cpennss CKOPOCTb npu
3.2 HEPABHOMEPHOM JIBMKEHMHM. Pacuér myTtw u BpeMeHH
JIBIDKEHUS
SBnenve wHepnuu. 3aKoH WHEpUMH. B3auMmopeicTBue
3.3 TeJI KaK MpPUYMHA W3MEHEHUS CKOpPOCTH JIBMKEHUS Tell.
Macca kak Mepa MHEpTHOCTH Tela
34 ###Par#t#InotHocTe  BemectBa. CBs3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B AMHHIIE 00BhEMA BelecTBa
35 Cuna kak XapakTepuCTHKa B3aUMOJEHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOIIBIO TUHAMOMETpA
37 ###Par#t#SIBnenue taroreHus u cuna TsokectH. Cuna
' TSDKECTH Ha Jpyrux miaHerax. Bec tena. HeBecomocts
. Cuna tpenusi. TpeHue CKONBXKEHUS U TpPEHHE IOKOS.
' TpeHue B pupojie U TEXHUKE
39 #H##HPar###CnoxeHne CuJl, HampaBJICHHBIX IO OJHOU
' npssMoi. PaBHozaencTByromas cumi
3.10 [IpakTHueckue paboThI:




Ompenenenue CKOPOCTH PaBHOMEPHOT'O  JIBH)KCHHSI
(mapuka B OJKHIKOCTH, MOJEIH  AJIEKTPHUYIECKOTO
aBTomMoOunst u Tak jganee). OmpeneneHue CpeaHen
CKOPOCTH CKOJIBKEHHsSI Opycka WiIM Iapuka 110
HAKJIOHHOW  TIOCKOoCcTH. OmpeneneHue  IMIOTHOCTU
TBEPIIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCHUMOCTh PACTSDKEHHS (IedopMamuu) Mpy>KUHBI OT
MPWIOKEHHOW  CHibl.  ONBITBI, JEMOHCTPUPYIOIIUE
3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKECHHSI OT Beca Tela U

XapaKkTepa CONPHUKACAIOLINXCS TOBEPXHOCTEN

dusznueckue ABIEHUS B MPUPOE: MPUMEPHI IBHKEHUS C
311 Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM M HEKUBOI TpUpoje,

JICICTBUE CUIIBI TPEHMS B IIPUPOJIE U TEXHUKE

3.12 Texuuueckue ycTpoiicTBa: AUHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEHN U TA30B

41 HaBnenue TtBEpHoro Ttena. CrocoObl yMEHBIICHHUS H

YBCIIMYCHUA NaBJICHUA

42 JlaBnenue ra3a. 3aBHCUMOCTD JIaBJICHUS Ta3a OT 00bEMa,
TEMIIEpaTyphl

43 [lepenaya naBieHust TBEPABIMHU TEJIAMH, KUIKOCTIMHU U

ra3zamu. 3akoH Ilackams. [IneBMaTnueckue MalImHbI

3aBUCUMOCTh  JIaBJIGHUS  KUJIKOCTH OT  TJIyOMHBL
44 IMuppoctatnueckuit napagokc. CooOmiaromuecst CoCybl.

FI/II[paBJII/I‘-ICCKI/I € MCXaHHU3MBI

Atmocdepa 3emisn u atMmocepHoe aasineHue. [Ipuunnbl
45 CYIIECTBOBAHUS BO3AYIIHOW 000s104KK 3emiau. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOT O JIaBIECHUS OT

BBICOTHI HAJT YPOBHEM MOPs

46 N3mepenne atmochepHoro mamieHus. [IpuGopsr mns
M3MEPEHUs aTMOC(EpHOTO AaBICHUS

JelicTBUE KUJKOCTA U Ta3a Ha MOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apXxumenoBa) cuia. 3aKOH

Apxumena

48 [InmaBanue Ten. Bozayxonnasanue
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[IpakTHueckue paboOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOAE OT
00béMa MOrpyk€HHOM B KHUJAKOCTh 4YacTH Tela.
Omnpenenenne BBITAIKMBAOIIEH CHIIBI, JEHCTBYIOIIEH HA
TEN0,  MNOrpyk€HHoe B  KUAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOINIEH CHJIBI, JCHCTBYIOIIEH
Ha TEJIO B OKHUAKOCTH, OT Macchl Tena. OnbITh,
JEMOHCTPUPYIOIIME  3aBUCHMOCTh  BBITAJKHBAIOILIEH
CHJIBI, NEHCTBYIOIIEH Ha TeNo B JKUIKOCTH, OT 00BEMaA
MOTpY>KEHHON B JKUJKOCTh YAaCTH TeJla U OT IJIOTHOCTH
KUIKOCTH. KouctpyupoBanue  apeomerpa WM
KOHCTPYUPOBAaHHME  JIOAKM U  OHpefelncHue e

Ipy30M0IBEMHOCTH

4.10

du3nueckue SABJICHUA B mpupoac: BJIMAHUC
aTMOC(l)epHOFO JaBJICHHUS HA JKHUBOM OpraHusMm, IJIaBaHHUEC

pBIO

411

TexHuyeckne yCcTpPOMCTBAa: COOOMIAIOIIMECS COCY/BI,
YCTPOMCTBO BOJONPOBOAA, THIPABIMYECKUIA IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAacoC,

apeomerp

PABOTA, MOIIIHOCTD, DHEPT'UA

5.1 MexaHnnyeckas pabota
5.2 Mexanun4deckasi MOIIHOCTb
£ 3 IIpocteie  MexaHM3MBI:  pblHar, OJIOK, HAKJIOHHAs
' m1ockocTb. [IpaBuiio paBHOBecus ppluara
5.4 [IpumeHeHue npaBuiia paBHOBECHSI ppluara K 0JIOKy
«3omoroe  mpaBwiao»  MexaHMkH.  KoaduuueHnt
5.5 I0JIE3HOT'0 JeUCTBUS MEXaHHU3MOB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTenumanbHas S3HEPruu TeNa, NOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sneprus
- IlonmHas MexaHuueckass SHeprus. 3aKOH H3MEHEHUS U
' COXPaHEHUs] MEXaHUYECKON IHEPTrUn
5.9 [IpakTueckue paboOTHI:




###Part#H##Onpenenene paboOThl CHJIBI TPEHUS IpU
PaBHOMEPHOM JIBIJKEHHUH Tela 110 TOPU30HTAIBHOU
noBepxHoctu. HccnenoBaHue yClIOBUM  paBHOBECHS
peruara. HMsmepenue KIIJI HakIOHHOM TJIOCKOCTH.

N3yueHune 3ak0Ha COXpaHEHUS MEXaHHUUECKON YHEPTUU

@dusnyeckue SBICHWS B NPUPOJE: pbUard B TeEJe

5.10
4esoBeKa
TexHuueckne yCTpOWCTBA: pblyar, IOJIBWKHBIA U
511 HEMOJIBM)KHBIA OJIOKH, HAKJIOHHAs MJIOCKOCTb, MPOCThIE
MeXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31eMEeHTBI COAEPKAHUSA
pasjiena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHUS ~ MOJIEKYJISIPHO-KHMHETHY €CKOM
6.1 TEOpUM CTpPOEHHUs BemiecTBa. Macca U pa3mepbl
' MojsieKyd.  ONBITbI, MOATBEPXKAAIOIINE  OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJIIPHOKMHETUYECKOH TEOPHH
Mopemn  TBEPIOrO,  JKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMi BemlecTBa. Kpucrammmyeckue u amopgHbIe
Tena
OObscHEHNE CBONCTB I'a30B, KUAKOCTEH U TBEPABIX TEI
0 6.3 Ha OCHOBE TMIOJIOXKEHUH MOJIEKYJSIPHOKMHETUYECKON
TEOPUH
6.4 CmauMBaHue U KalWUIPHbIC SBJICHUS
6.5 TemnnoBoe pacumpeHue u cxatue
66 Temnepatypa. CBsI3pb TeMmepatypbl CO CKOPOCTBIO
' TEIJIOBOT'O JIBM)KEHUS YaCTHIL
67 Buytpennss sHeprus. Ciocoobl U3MEHEHUs: BHYTpEHHEN
' SHEPI'UM: TEIUIONepeaada U COBEpIIEHUE paboThI
6.8 Buasl tennonepenayu: TEMIOMPOBOIHOCTh, KOHBEKIIUS,




U3JIy4eHue

KomnuectBo TEIJIOTHI. VnenpHast  TEINIOEMKOCTH

6.9
BEII[ECTBA
TemooOMEeH ¥ TEIJIOBOE paBHOBECHE. YpaBHEHHUE
6.10
TEMJI0BOro Oananca
611 [InaBneHue U OTBEpIEBaHUE KPUCTATUTMUECKUX BEIIECTB.
' VYaenbHas TEIJIOTA TUIABJICHUS
[TapooOpazoBanne u  koHmeHcanms.  Vcmapenwue.
6.12 Kunenwe. VYnaempHas  TemioTa  mapooOpa3oBaHMS.
' 3aBUCUMOCTb TEMIIEPATYpPbI KUIIEHUSI OT aTMOC(EPHOIro
JTaBJICHUSI
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprusi TOIJIUBA. Y IeJIbHAs TEIJIOTa CropaHus
[MpuHiuner  pabotel  TerioBbix — apurarened  KITJI
6.15 TENJIOBOr0 JABHUrateis. TerioBble JBUTATEId W 3aluTa
OKpPY’KarOIIEH Cpe/bl
3aKOH COXpaHEHHU U MPEBPAIICHUS SHEPTUU B TEMIOBBIX
6.16
mpolreccax
[IpakTyeckue pabOTHI:
HH#HHPar##H#OnbITEl 0  OOHAPYXKEHMIO JCUCTBUS  CHII
MOJIEKYJIIPHOTO TPUTSKECHUSI.
##H#Par###OnbITBl 10 BBIPAIMBAHUIO  KPHUCTAJIOB
MOBapPEHHOMW COJIM WJIK caxapa.
#HHPar#t##OnbITE o HaOJIFOIEHUIO TEILIOBOT'O
617 pacIIMpeHus ra3oB, KUIKOCTEH U TBEPABIX Tell.

###Par###Onpenenenre AaBjaeHUs BO3IyXa B OaluioHe
HITPUILIA.

HHAPar###ONbITEL, JAEMOHCTPUPYIOLIME 3aBHUCHUMOCTD
JABJICHUS] BO3[yXa OT €ro o0bhéMa M HArpeBaHUS WU
OXJIAXKICHHS.

#H##HPar###1 [poBepka TUNIOTE3bl JTMHEHHON 3aBUCUMOCTH

JUIMHBI ~ CTOJIOMKA JKHJKOCTH B TEPMOMETPUUYECKON




TpyOKe OT TEeMIIEPATYpBHl.

##Par#Ht#Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPruy Tella B pe3yabTaTe TEIIonepenaadyd U padoThI
BHEIIHUX CHUJL

###Par#t#llccnenoBanre sSBIEHUS TEMJI00OMEHa NpU
CMEIIMBAHUU XOJIOJHON U TOPSIYE BOMIBI.
#H##HPar###Onpenenenne KOJIMYECTBa TEIUIOTHI,
MOJIY4YeHHOTO BOJOM TpU TEIIOOOMEHE C HarperbiM
METaJUTHYECKHUM IIHJIMHIPOM.

##Par#H#Onpenienienie  yAENbHOM  TEMJIOEMKOCTU
BEIIECTBA.

##Par#Ht#lccnenoBanue npouecca UCIapeHusl.
#H##Par###OnpeneneHue  OTHOCUTEIBHOM — BJIAKHOCTU
BO3/yXa.

#H##HPar###Onpenenenne yaeabHON TEIJIOTHI TIJIaBICHUS

JpJa.

6.18

@dusnueckue SBJIEHUS B MPUPOJE: MOBEPXHOCTHOE
HaTSDKEHWE M KalWUIApHBIE SBJICHHUS B TPUPOJE,
KpUCTAJUIBI B IpUpoje, usinyueHue ConHua, 3aMep3aHue
BOI0EMOB, MOPCKHE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa,

HWHes, CHera.

6.19

TexHuueckne  yCTpPOMCTBA:  KalWJUIAPBI, INPUMEpBI
UCIIOJIb30BaHUSl KPUCTAJUIOB, JKUIKOCTHBI TEPMOMETP,
JATYMK TEMIIEpaTypsl, TEPMOC, CHUCTEMa OTOIICHHUS
JIOMOB, TUTPOMETpBI, ICUXPOMETp, IapoBas TypOuHa,

ABUT'aTCJ]Ib BHYTPCHHET'O CrOpaHuA.

SJIEKTPMYECKHNE U MAT'HUTHBIE ABJIEHW A

71 DnexTpuzauus Ten. J[Ba pona 3JeKTpUUYECKUX 3apsijioB
B3aumopeiictBue 3apsbkeHHbIX Ten.  3akoH  Kynona

7.2 (3aBUCUMOCTb CHJIBI B3AaUMOJICHCTBUS 3aPSKEHHBIX TeJ OT
BEJTMYHMHBI 3aPSAJIOB U PACCTOSIHHS MEXK]TY TEITaMH )

- DnekTpudeckoe noje. Hanpspk€HHOCTD 3JIEKTPUYECKOTrO

I10JIA. HpI/IHI_[I/Il'I CYHCPIIO3UIIUU IJICKTPUICCKHUX noJjiei




(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »snekTpuyeckux 3apsaoB. JIeMEHTapHbIN

74 anekTpuueckuil 3apsa. Ctpoenue aroma. [IpoBonHUKYN U

TUDIIEKTPUKU
75 3aKOH COXPaHEHUS JIEKTPUUECKOro 3apsiaa

OneKkTpuuecKuii  TOK.  YCIOBUSL  CYyLIECTBOBAHUS
7.6

AIEKTPUUECKOr0 TOKa. VICTOUHHUKH TOCTOSHHOT'O TOKa

HeiictBus 3JIEKTPUYECKOT O TOKa (TerutoBoe,
1.7 XUMHUYECKOE, MAarHUTHOE). OJIEKTPUYECKHMH TOK B

KUIKOCTSIX U razax

Onektpuueckas nenb. Cuia ToKa. DJNEKTPUYECKOE
7.8

HaIpsHKEHUe
29 ConpoTuBieHue IIPOBOHUKA. VnensHoe

COIIPOTUBJICHHE BEIIECTBA
7.10 3akon OMa Ji71s ydacTKa 1ernu

[locnenoBatenbHOE M NapajUleIbHOE  COEIMHEHUE
7.11

MIPOBOJHUKOB

PaGota M MOIIHOCTBH 53JIEKTPUUECKOrO TOKAa. 3aKOH
712

Jxoynsa — Jlenna

DNeKTpUYeCKHue LEeNU U NOTPEOUTENH BJIEKTPUUYECKOM
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHue

[TocrosiHHble MarHuThl. B3auMopencTBUE MOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mnone. MaruutHoe moie 3eMJIM U €ro
7.15

3Ha4YEHUE ISl )KU3HU Ha 3emiie

OmneiT Opcrena. MarHuTHOE 10JIE AJIEKTPUIECKOT O TOKA.
7.16

[IpumeHeHue 3J1IeKTPOMAarHuTOB B TEXHUKE

JleficTBME MarHUTHOIO MOJII Ha MNPOBOJHUK C TOKOM.

DNeKTpoABUTaTENb MOCTOSHHOrO ToKa. Mcnonbp3oBaHue
7.17

ANEKTPOJBUTATEIEH B TEXHUYECKHX YCTPONCTBAaxX M Ha

TpaHCIIOpTE
7.18 Oneitel @apaned.  SIBaeHWe  3IIEKTPOMAarHUTHOW




naaykuun. [Ipasuno Jlenna

DIIEKTPOTreHEPATOP. CriocoObI MOTy4YEeHUS
7.19 3IEKTPUYECKOM SHEPruu. DJIEKTPOCTAHIUU Ha

BO300HOBJISIEMBIX UICTOUHHUKAX YHEPTUU

[IpakTueckue pabOTHI:

OMnbITH IO HAOMIOACHUIO AIEKTPU3AIMH TEJl HHIYKIIHEH

Y TIPH CONTPUKOCHOBEHUU.

UccnenoBanue ACUCTBUA DIEKTPUYECKOrO MOJIS  Ha

MTPOBOJTHUKH U JTUDJICKTPHKH.

COopka W mpoBepka pabOThl SJIEKTPUUYECKON IICMH

IIOCTOSHHOI'O TOKa.

N3mepeHue u peryimpoBaHue CUJIbI TOKA.

N3mepenue u peryimpoBaHue HaMpPsKEHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UIYIIIETO Yepe3

PE3UCTOP, OT COMPOTUBJICHUSI PE3UCTOPA U HAMPSIKEHUS

Ha pEe3UCTOpeE.

ONBITHI, JIEMOHCTPUPYIOIITH 3aBHCHMOCTD

ANEKTPUUECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro
7.20 JUTMHBI, TUTOLIAM MTONEPEYHOr0 CEYECHHS U MaTepHaa.

IIpoBepka nmpaBuna  CHOXKEHUS  HANpsOKCHUW U
MOCIIEIOBATEIbHOM ~ COCUHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia aJisi CUJIbI TOKA MPU HapajlieIbHOM
coelnHeHUH  pesuctopoB.  OmpeneneHue  pabOTHI
JJIEKTPUYECKOr0  TOKa, HUAYLMIETO Yepe3  PEe3HUCTOp.
OnpeneneHre  MOIIHOCTM  DJIEKTPUUECKOIO  TOKa,
BbIIEIIsIEMOI Ha pe3ucrtope. MccienoBanue 3aBUCMMOCTH
CWJIBl TOKA, UAYIIErO Ye€pe3 JIAMIOYKY, OT HaNpsSKEHUS
Ha Heil. Onpenenenne KIIJI narpeatens. MccnenoBanue
MarHUTHOTO B3aMMOJEUCTBUS MOCTOSIHHBIX MarHUTOB.
N3ydeHre MarHuTHOT O MOJISI HOCTOSTHHBIX MarHUTOB IIPU
UX Oo0BemMHEHWH W  pasfeneHuu. VcciaemoBanue
JIEUCTBUSA JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OneITel,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI




B331/IMOI[€§ICTBH$[ KaTylIKH C TOKOM W MarouTa OT CHJIbI
TOKa MW HallpaBJICHUA TOKa B KaTYUIKEC. I/IsyquHe

,Z[GI>'ICTBI/IH MAroMuTHOro I10Ji1 Ha IIPOBOJHHUK C TOKOM.

Koncrpynposanue u U3y4eHue paboThI
3IEKTPOABUTATEIS. Nsmepenne KT
AJIEKTPOJIBUTATEIILHON YCTaHOBKH. OnbIThI o

HUCCIICAOBAaHUIO ABJICHUA BHCKTPOMaFHHTHOﬁ HHAYKIHU:
HUCCICOOBAHUC W3MCEHCHUN 3HAUCHUS U HaIpaBJICHUA

HMHAYKOUOHHOI'O TOKa

7.21

dusuyeckne ABIECHUS B IIpUpOAC: SJICKTPUUCCKUC
ABIIEHUsT B  atMocepe,  ANEKTPUYECTBO  KHUBBIX
OpPraHU3MOB, MAarHUTHOE TOJie 3eMJIH, APer IMOIIFOCOB,
POJIb MAarHuTHOrO MMOJIg AJIA )KU3HU Ha 3€MJ'IG, IIOJISIPHOC

CUAHHC

7.22

TexHuyeckne yCTpOMCTBA: 3JIEKTPOCKON, aMIepMeTp,
BOJIbTMETP, PEOCTAT, CUYETUUK BJIECKTPUUECKOW SHEPTUH,
AJIEKTPOOCBETUTENbHBIE  MPUOOPHI,  HarpeBaTelbHbIE
ANEKTPOTIPUOOPHI (mpumepsi), ANEKTPUYECKHUE
MPEAOXPAHUTENN, DJIEKTPOMArHUT, SJIEKTPOJABUTATEIb

MOCTOAHHOI'O TOKA, TCHECPATOP ITOCTOAHHOT' O TOKa

9 KJIACC
Kon
Kop asiementa [IpoBepsiemble 27IEMEHTBI CONEPIKAHUS
pazzaena
MEXAHUWYECKUE SBJIEHUA
L Mexanuueckoe  ABWKeHUE. MarepuanbHas — TOYKA.
5 Cucrema otcuéra
g 8.2 OTHOCUTENIBHOCTh MEXaHUYECKOTO IBUKECHUS
8.3 PaBHOMepHOE MpsAMOMHEITHOE IBUKEHHE
###Par###HepaBHOMEpHOE PAMOIMHENHOE ABUKECHUE.
8.4 CpenHsit M MIHOBEHHash  CKOpPOCTb — Tena  IIpU

HCPAaBHOMCPHOM ABUKCHUU




Yckopenue. PaBHOYyCKOpEHHOE MIPSIMOJIMHEIHOE

8.5
JBYDKCHUE
8.6 ###Par#H#CBobOonHoe nagenue. OnbiTel ["anues
###HPar###PaBHOMEpPHOE IBMKEHUE 10 OKPYKHOCTH.
8.7 [lepuox m vacrora oOpamieHus. JluHeliHas u yrioBas
ckopoctu. LleHTpocTpeMuTeNnbHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HproTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tpetunii 3axon HproToHa
8.11 HH##Par##H#] [puHIAT CYyTTEPIIO3UIIMH CHUT
8.12 Cuna ynpyroctu. 3akoH ['yka
###Par###Cunia  TpeHUs: cujaa TPEHUS CKOJIbXKEHMUS,
813 CHJIa TPEHUS TIOKOsI, IPYTUE BUIBI TPCHUS
8.14 #H##Parf###(Cuna  TSHKECTH M 3aKOH ~ BCEMHUPHOTO
' TATOTEHUs. Y CKOpeHue CBOOOIHOTO MMaIeHUs
8 Jemwxenne  mmaHer  Bokpyr  Comnua.  IlepBad
b KOCMHYECKasi CKopocTb. HeBecoMOCTh U neperpys3Ku
PaBHOBecHne MaTepuanbHO TOUKH. AOCOTIOTHO TBEPIOE
8.16 oo
17 ###Par#t#PaBHoBecre TBEPAOro Tena C 3aKperIEHHON
5 OCBhI0 BpaleHuss. MoMeHT cuibl. LleHTp Tsxectn
8.18 Nmnynec tena. MU3menenne umnynesca. IMITynbc CHITbl
8.19 3aK0H COXpaHEHUS UMITYJIbCa
8.20 ###Par##PeakTHBHOE TBUIKCHHE
8.21 Mexanunueckast paboTa ¥ MOITHOCTh
PaGora cunm TsbKecTu, ympyroctd, TpeHus. CBs3b
822 SHEPruM U paboThI
893 [loreHnmansHass JHEpPrus Tena, MOMHATOTO  HAJ
' MOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHIMaNbHAS SHEPT U CKATOM MPY>KUHBI
8.95 #H##Par###Kunernueckas SHEpPrusl. Teopema o
' KUHETHUYECKOUN 3HEPTUn
8.26 H##Par#H#3aKkoH COXpaHEHUsI MEXaHUYECKOW SHEPIUH




8.27

[IpakTueckue paboOThI:

Ompenenenre cpenHel CKOPOCTH CKOJBKEHUs Opycka
WIM JBWKEHHUS IIapuKa [0 HAKJIOHHOW IJIOCKOCTH.
Omnpenenenne ycKOpeHHs Tella MPH PaBHOYCKOPEHHOM
JBUKEHUU 11O HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH NYTM OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JBI)KEHHH 0€3 HauaJbHOM CKOPOCTH.
[IpoBepka THUMOTE3BI: €CIAM MpPU PaBHOYCKOPEHHOM
JIBUKEHUM 0e3 HaudaJbHOW CKOPOCTH IYTH OTHOCSTCS
KaKk psJI HEYETHBIX YHCET, TO COOTBETCTBYIOLIME
MIPOMEXYTKH BPEMEHH OIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS
OT CHJIBl HOpPMaJIbHOrO JaBieHus. OrnpeneneHue
ko3(unenta TpeHus ckonwxeHus. OmnpeneneHue
KECTKOCTU HpYXuHbL. OnpeneneHue pabOTbl CHIIBI
TPEHUsT TpM DPABHOMEPHOM [BMKEHUU Tejla IO
TOpPU3OHTAIBHON MoBepXHOCTU. OrpeneneHue padoThI
CUJIBl  YIPYIrOCTH npy  noabéMe  rpysa  C
UCIOJb30BAaHUEM  HEMOJIBM)KHOTO UM IOJBHYKHOTO

0JIOKOB

8.28

dusnueckne IBICHUS B npupoac: MpUINBLEL U OTJIIMBEI,
ABHMKCHUEC IIJIaHET CoJiHeUHOH CUCTCMbI, PCAKTHBHOC

JABUKXCHUC JKUBBIX OPraHU3MOB

8.29

TexHuyeckne  yCTpOICTBA:  CHOUIOMETP,  JATYHUKHU

IIOJIOXKCHUS, paCCTOAHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEBAHNM A 1 BOJIHbI

KonebartensHoe JBHKCHUC. OCHOBHBIC XapaKTCPpUCTUKHU

- KOJIeOaHMIi: TepHOJ, YACTOTa, aMILJIUTY 1a
92 Marematudeckuit u NPY>KUHHBINA MAasITHUKH.
' [IpeBpaienne 3Hepruu npu KouedaTeaIbHOM JABUKEHUH
03 3aryxaromue KosnebaHus. BpIHyXIeHHbIE KoneOaHus.
' Pe3onanc
Mexannueckue BoJIHbI. CBOMCTBAa MEXaHUYECKUX BOJIH.
94 [IponosibHBIE M TONEpEYHbIE BOJHBIL. JlJTMHA BOJHBI U

CKOpOCTb €€ pacnpocTpaHeHusi. MeXaHUYeCKHe BOJHBI B




TBEPJIOM TEJIE€, CECMUYECKUE BOJHBI

9.5 3ByK. ['poMKOCTBH 1 BbIcOTa 3BYKa. OTpaxKeHue 3ByKa

9.6 NH}pa3Byk 1 yIbTpa3ByK
[IpakTHueckue paboOThI:
Onpenenenve 4YacTOThl W Iepuoja  KoJiebaHM
MaTEeMaTHYECKOI0 MasSTHUKA.
Ompenenenve 4acToThl M IepuoAa  KoyieOaHUM
MPYXKUHHOT O MasiTHUKA

97 UccnenoBanue 3aBUCUMOCTH TepuoAa  KojeOaHU

' MOABELIEHHOI0 K HUTW Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBHCUMOCTH Tepuoja  KoJjeOaHHi
NPY>KUHHOTO MasiTHUKa OT Macchl Tpy3a. IIpoBepka
HE3aBUCHMOCTH nepuoaa KoseOaHui rpy3a,
MO/IBEIIEHHOT0 K HUTH, OT MAacCChl Ipy3a U >KECTKOCTH
npyXuHbI. I3MepeHne yCKopeHus: CBOOOTHOTO TaCHUS
duznueckue SIBICHHUS B MPUPOJIE: BOCIPHUATHE 3BYKOB

9.8 KUBOTHBIMH, 3EMIJICTPSICEHUE, CEHCMUYECKHUE BOJHBI,
IIyHaMH, 3X0

99 TexHuyeckne yCTpPOMCTBA: DXOJOT, HCIIOJb30BAaHUE

yAbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

SHGKTPOMaFHI/ITHOC IoJIcC. aﬂeKTpOMaFHI/ITHLIe BOJIHBI.

101 CBoiicTBa PJIEKTPOMArHUTHBIX BOJTH

10.2 [IIkaya 31eKTPOMarHUTHBIX BOJIH

103 OnexTpomMaruutHas npuposaa csera. CKOpocTh cBeTa.

' BonHoBbI€ cBOMCTBA cBETa

[IpakTHueckue paboOTHI:

104 W3ydyenue CBONCTB  3JEKTPOMAarHUTHBIX BOJH  C
MTOMOIIEI0 MOOUITLHOTO TesedoHa
dusnueckue SABJICHUA B HpUpoae: OuoIoruueckoe

10.5 neficTBre BHJIMMOTO, YIBTPaPHOIETOBOTO u
PEHTI€HOBCKOT' O U3JTy4EHUU

106 TexHunueckne YCTpOWCTBA: UCIIOJIb30BaHUE

QJICKTPOMAruMTHBIX BOJIH IJIA COTOBOM CBSI3U




11

CBETOBBIE ABJIEHUA

11.1 JlyueBas Mmozgenb cBeTa. ICTOUHMKH CBeTa
11.2 [IpsimonuHeHOe pacnpoCTpaHeHHE CBEeTa
113 Otpaxenue cera. [1nockoe 3epkaiio. 3aKOH OTpaxKeHUs
' cBera
114 [Ipemomnenne cBera. 3aKOH MPEIOMIIEHHS  CBETA.
' [ToHOE BHYTpPEHHEE OTPAYKEHUE CBETA
115 JIunza. Xon nydeil B IMH3E
116 OnTrueckass cucrema (oroarnmapara, MHKPOCKONa M
' TenecKorna
117 I'ma3 kak onTuyeckas cucrema. biauM3opykocTe U
' JATbHO30PKOCTh
118 Pasnoxxenue 6enoro ceeta B cnektp. OnbiTel HptoTOHA.
' CrnoxxeHue criekTpaJbHbIX IBETOB. /lucnepcus ceera
[IpakTryeckue paboThI:
#HHPar#t##ccnienosanne 3aBUCUMOCTH yria
OTPa’KEHHUs CBETOBOI'O JIy4a OT YIJia MaICHHUS.
###Par#HlI3ydeHne  XapaKTepUCTUK  HM300paKeHUs
IpeaMeTa B IIIOCKOM 3epKaje.
#i#Par##H#ccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJICHUSI CBETOBOTO Jy4a OT yriia MaJeHusl Ha
119 TPaHMIIE «BO3YX — CTEKJIION.
' ##Part##llonydenne  u300pakeHMH €  [TOMOIIBIO
coOuparomei JIMH3HI.
###Par#H##Onpenencarie  (POKyCHOro pacCTOSHHS U
ONTUYECKON CHJIbI COOMpAIOIEH JINH3HI.
HHAPar###OnbBITHL IO Pa3IOKEHUIO OENoro CBeTa B
CIIEKTP.
HHA#Par###0ONbITEl 110 BOCHPUATUIO IIBETa INPEAMETOB
IIPU UX HAOJIIOJIEHUH Yepe3 LIBETOBbIE (PUIIbTPHI
dwusnueckue sBICHUS B mpupoze: 3artmenus CoiHIa U
11.10 JlyHbl, IIBETa TeN, OMTHYECKHE SIBICHUS B aTtMocdepe
(uBet HEOa, pedpakius, paayra, MEPax)
11.11 Texunueckue YCTpOMCTBA: OYKH, MEePUCKOTI,




(doToamnmapat, ONTUYECKUE CBETOBOIBI

12

KBAHTOBGIE ABJIEHUA
191 OmnbiTl Pesepdopaa u mmanerapHas MoJelb aToma.
' Moaens atoma bopa
192 Hcnyckanue W IOIIIOLICHHE CBEeTa aTOMOM. KBaHTBHI
' JIuHeliuaTble CEKTPBI
12.3 PannoaktuBHOCTh. Anbda, 6eTa- U raMMa-u3ITy4eHUs
194 Crpoenne artomMHoro sapa. Hykionnas  mozens
' aTOMHOTO sA11pa. M30Torms!
195 PagnoaktuBHble npeBpawmenus. Ilepuon momypacnana
' aTOMHBIX SIIEP
126 SnepHble peakuuy. 3aKOHBI COXPAHEHMS 3apsiOBOrO U
' MacCOBOI'0 YHCEIl
12.7 OHeprusi CBsA3M aTOMHBIX sifep. CBsA3b MacChl U SHEPrUU
198 Peakuuu cuHTe3a u nenenus saep. MIcTouHMKM sHEprun
' Connua u 3831
129 Snepnas  sHepretuka. JleiicTBME  paJMOAaKTHBHBIX
' M3JIy4E€HHUI Ha )KUBBIE OPraHU3MBbI
[Ipaktuyeckue paboTHI:
HaGmonenne CIUIOMIHBIX M JIMHEMUYATBIX CIEKTPOB
1210 U3JIy4EHUS.
HccnenoBanue TpeKoOB: W3MEpPEHUE SHEPrUU YaCTHUIIBI
0 TOPMO3HOMY TTyTH (110 hoTorpadusim).
W3mepenue painoakTUBHOrO (poHa
@dusuyeckue SABICHUS B IPUPOLE: €CTECTBEHHBIN
pazroaKTUBHBIN ¢oH, KOCMUYECKHE Iy4H,
12.11 paaMoOaKTUBHOE W3JIy4eHHE NPUPOAHBIX MHHEPAJIOB,
JCICTBUE pAJUOAKTUBHBIX M3JIY4YCHHM Ha OpraHuU3M
YeJI0BEKa
1212 Texuunueckune yYCTpOWCTBA: CIIEKTPOCKOII,

WHIWBUIyaJIbHBIN 103UMETp, KaMepa Bubcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3VJBbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIposepsiemble TpeOOBaHMA K IPeAMETHBIM pPe3yJIbTaTaM
0a30BOr0 YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NPOrpaMMbI OCHOBHOI'0 001ero odopazosanus Ha ocHose PI'OC

[lonumanne pomu  Gu3MKM B  HAYYHOHM  KapTHHE  MHpa;
copMHPOBaHHOCTh 0A30BBIX MPECTABICHUN O 3aKOHOMEPHOU CBSI3U
U II03HABAaEMOCTH SBJICHUH IPUPOABI, O POJM DKCIEPUMEHTa B
¢usuke, o cucremooOpasywouel poau GU3MKH B pa3sBUTHU
€CTECTBEHHBIX HayK, TEXHUKM M TEXHOJOruil, 00 3BOJIIOLHU
¢u3nyeckuX 3HaAHUM M MX POJU B LEJIOCTHOW €CTECTBEHHOHAYYHOH
KapTHHE MHpa, O BKJIAJAE€ POCCUMCKUX M 3apyOeKHBIX Y4EHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOLIECCOB OKPY>KAIOILErO

MHUpPA, Pa3BUTUE TEXHUKHU U TEXHOJOTUU

3HaHUA O BUaX MaTCpUuHU (BGHIGCTBO n HOJ'IC), O JIBHXXCHHH KakK
crioco0e CyIIecTBOBaHUSI MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHOW TEOpUH
CTpOCHHUS BeHIecTBa, O (U3UYECKON CYIIHOCTU SIBICHUN TMPHPOIBI
(MeXB.HI/ILIeCKI/IX, TCIINIOBBIX, OJICKTPOMArouTHBIX H KBaHTOBLIX);
YMCHHC pa3iMvaTh ABJICHUA MO OMMUCAHUIO UX XapPaKTCPHBIX CBOWCTB U
Ha OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX NAHHOC (bI/ISI/I‘IeCKOG SABJICHUC,
YMCHHC paCIIO3HABATDH ITPOABICHUC N3YUCHHDBIX (bI/IBI/ILIeCKI/IX SIBJICHU M
B OKpYXalIllleM MHpe, BBIACISAS HUX CYIIECTBEHHBIC CBOMCTBA

(mpu3HaKM)

Branenne ocHOBaMM ITOHATUMHOIO ammapara M CHUMBOJUYECKOIO
s3pIKa (DU3MKK W HCIIOJB30BAHME MX JJIsI PEIICHUS Y4eOHBIX 3ajady;
YMEHHUE XapaKTepU30BaTh CBOMCTBAa Tes, (PU3WYECKHE SIBJICHUS U

MPOIIECCHI, MCMOIB3YS (HDyHIAaMEHTAIbHBIE U OMIIUPHYECKHE 3aKOHBI

YMeHune onuchiBaTh HN3Yy4YCHHBLIC CBOMCTBA TEII U (bI/ISI/I‘-IeCKI/IC SABJICHH A,

UCTIONB3Ys (PU3NUECKHe BETUUNHBI

Bnajgenue OCHOBaMHM METOJOB HAyYHOrO IIO3HAHUS C YYETOM
coOroIeHUs TIpaBUiI 0€30MacHOro Tpyna: HabmoaeHne (Gpu3ndeckux
SIBJICHUI:

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCIHEPUMEHTAJIbHYIO YCTAaHOBKY




U3 TaHHOTO0 Habopa OOOpYAOBaHMS MO MHCTPYKIMHU, OMUCHIBATH XOJ
OTIBITA U 3aIMUCHIBATH €T0 PE3YJIbTAaThl, (HOPMYJIHNPOBATH BHIBOJIBI;
MPOBE/ICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3NIECKUX BEJIUUNH:
YMEHHE IUJIAHUPOBAaTh  W3MEPEHUs, CaMOCTOATEIbHO  COOMpaTh
SKCIIEPUMEHTAIbHYI0 ~ YCTAHOBKY 1O  HMHCTPYKIMH, BBIYUCIATH
3HaUYE€HHUE BEJIIMYMHBI U aHAIM3UPOBATh MOJIYy4YEHHBIE PE3YJIbTATHI C
Y4E€TOM 3aJJaHHOW IMOTPELUIHOCTH PE3YIBTATOB U3MEPEHUM;
MPOBEICHUE  HECIOXHBIX  DKCIEPUMEHTAJIbHBIX  HMCCICOBAHUN;
CaMOCTOATENILHO  CcOOMpaTh  SKCICPUMEHTAILHYIO  YCTAHOBKY H
OPOBOAWTH  MCCIENOBAHME IO  MHCTPYKIHMH,  MPEACTABIATH
MOJIyY€HHbIE 3aBUCUMOCTH (U3MUECKHX BEJIMYMH B BHUJE TAOJIUI U
rpauKOB, yYUTHIBATH MOTPELIHOCTHU, EIAaTh BBIBOJIBI IO PE3yJIbTaTaM

HCCICAOBaHUA

[lonumanue  XapakTepHbIX  CBOMCTB  (PUM3MYECKUX  Mojenel
(MaTepuanpHas TOYKa, aOCOMIOTHO TBEPAOE TEIO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTEH W TBEPIABIX TeJ, IUIAHETapHAs MOJAETb aToMa,
HYKJIOHHAsi MOJeJIb aTOMHOTO s[pa) U YMEHHE MPUMEHATbh HX I

00BsiICHEHHS (PU3NUECKUX MTPOLIECCOB

YMmenue oO0BSICHATH (PU3MYECKHE NMPOIECCHl UM CBOMCTBA Tell, B TOM
YUCI€ U B KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO
XapaKkTepa, B YaCTHOCTH, BBISABIATH IIPUYMHHO-CIICICTBEHHBIE CBS3U U
CTPOUTH OOBSCHEHHE C ONOPOI Ha N3yYEHHBIE CBOMCTBA (PU3MUECKIX

SIBIICHUH, (PU3MYeCKHe 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITN

VYMenue pemaTh pacu€THble 3anaud (Ha 0aze 2 — 3 ypaBHEHUH),
UCIOJIb3YsT 3aKOHBI M (OpPMYIIBI, CBSI3bIBAIOIIME (DU3HUECKUE
BEIMYUHBI, B YaCTHOCTH, 3allUChIBaTh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJIATH HENOCTAIOIIME JaHHbIE, BHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOoAMMBIE il €€ pelIeHus, UCIOJIb30BaTh CIPaBOYHBIE JaHHbIE,
MPOBOJUTh PACUETHl M OLEHUBATh PEATUCTUYHOCTH IOJTYyYEHHOTO
3Ha4YeHUsI (PU3NYECKON BEIMYMHBI; YMEHUE ONPENeNsiTh pa3MEepHOCTh

¢u3nyecKkoi BeIMYUHBIL, TOJYy4EHHON IIPU PEeLIeHUH 3a1a4i

YMeHue XxapakTepu3oBaTb IPUHLUIBI JEHCTBUS  TEXHUYECKHUX
YCTPOUCTB, B TOM YHCIE OBITOBBIX NMPHOOPOB, M MPOMBIIIJIEHHBIX
TEXHOJIOTMYECKHUX IIPOLIECCOB 10 UX OMMCAHUIO, UCIIOJIb3Ys 3HAHUSA O

CBOMCTBAX (1)I/ISI/IIICCKI/IX SIBJICHUM U HCO6X0)]I/IMI)IC (1)H3H‘ICCKI/IC




3aKOHOMEPHOCTU

10

YMeHue WUCHOoJb30BaTh 3HAHHS O (U3UYECKUX SIBJICHUSAX B
NOBCEJIHEBHOW JKM3HM JUIS  OOecredeHus: 0e30MacHOCTH  IpU
oOpamieHMd ¢ OBITOBBIMM ~ TpUOOpaMM M TEXHHYCCKHUMHU
YCTPOWCTBAMH, COXPAaHEHHUS 370pPOBbS W  COOJIOJACHHS HOPM
9KOJIOTUYECKOTO TOBEJACHHUS B OKPYXKAIOMICH cpeje; MMOHUMaHue
HEOOXOJAMMOCTH TPUMCHEHUS TOCTHKCHUN (DHU3MKH W TEXHOJIOTHH

JJIL palOHAJIBHOT' O ITPHUPOAOITIO0JIb30BaAHUS

11

OnbIT moOMCKa, TpeoOpa3oBaHUsST W TPEIACTaBICHUS WH(POpPMAIUU
¢u3ndyeckoro coaepKaHus C HCHOJIb30BaHWEM WH(OPMalMOHHO-
KOMMYHUKATHUBHBIX TE€XHOJIOTHI; YMEHUE OLEHUBATH JTIOCTOBEPHOCTH
MOJIy4deHHOW WHGPOPMAIIMM HAa OCHOBE MMEIOIIUXCS 3HAHUN U
JOMOJIHUTENBHBIX ~ MCTOYHUKOB;  yYMEHUE  HCIOJIb30BaTh  MpPHU
BBIMOJIHEHUN Y4EOHBIX 3aJaHMi HAyYHO-TIOMYJISPHYIO JUTEPATypy
¢u3nyecKkoro coaep)kaHus, COpPaBOYHBIE MaTEpHANIBI, PECYPChl CETH
WNutepuner; BrnageHue 0a30BBIMH — HaBBIKAMH  NPEOOPa3OBAHUS
uHopMaIMu W3 OJHOM 3HAKOBOM CHUCTEMBI B JPYIyH; YMEHHUE
co37aBaTh COOCTBEHHBIC IMCHMEHHBIE M YCTHBIE COOOINEHUs Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJBKHUX HCTOYHHUKOB




HNEPEYEHDB 2JIEMEHTOB COAEP/ KAHUSA, IPOBEPAEMBbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
1 MEXAHMWYECKUE SABJIEHUA
11 Mexannueckoe  aBwkeHue. MarepuanbHas — Touka. (CucremMa  OTCYETa.
' OTHOCHUTENILHOCTD JIBU>KEHHUS
PaBHOMepHOE 1 HepaBHOMEpHOE BHKeHUE. CpenHsis ckopocTb. Popmyina 1
1.2 BBIYUCIICHUS CpeHel ckopocTu: v = S/t
PaBHOMEpHOE NpAMOIMHENHOE OBUKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT
BPEMEHHU B CIy4ae paBHOMEPHOI'O MPSAMOJIMHENHOI O JBUKCHHUS :
13 x(t)=x,+vt
I'papuku 3aBUCUMOCTH OT BpPEMEHHM Ul MNPOEKLUUU CKOPOCTH, HPOEKIHMH
IIEPEMENICHNs], IIyTH, KOOPAMHATBI IpPU PAaBHOMEPHOM IPSAMOJIMHENHOM
JBWKEHUU
3aBUCUMOCTb KOOPIMHATBHl Tela OT BPEMEHM B CiIy4dae PaBHOYCKOPEHHOIO
MPSIMOJIMHEWHOI O IBUKEHUS:
2
Sl =vp, #i+a %
@opMmynbl 11 OPOEKIMHM IEPEMENIEHUs, MPOEKIUU CKOPOCTH M MPOEKIUU
YCKOPEHHMS IIPU PAaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBUKCHHM
£2
14 .51.(a‘)=um.-r+a].-3.
U_\'(f) =Up, a1,
a.(f)=canst,
U:.'r2 - l')1.'f2 =2HT.S'_T
I'paduku 3aBUCHMOCTH OT BPEMEHM MJi NMPOEKLUUU YCKOPEHHS, MPOEKLUU
CKOPOCTH, TPOEKLUHH IMEPEMEIICHNs], KOOPAMHATBl IPM PaBHOYCKOPEHHOM
IPSMOJIMHEWHOM JABUKEHUN
CBobonnoe majnenne. @opMyiibl, ONKMCHIBAIONINE CBOOOJHOE MaJeHHE Tela Mo
15 BEpPTUKAJIM (IBMKEHHE TeJla BHM3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTU

3emiu). ['paduiku 3aBUCMMOCTH OT BpPEMEHM Uil NPOEKLUUU YCKOPEHHS,




MMPOCKIMUHU CKOPOCTH W KOOPAWHATHI IIPU CBO6OI[HOM nmaacHuM TCjia 110

BEPTUKAIIH

CKOpOCTh paBHOMEpPHOTO IBMIKEHHSI Tella MO OKpyXHocTH. HampaBieHnue
CKOPOCTH.
®opmysia Uil BBIYUCICHUS CKOPOCTH Y€pe3 PaJuyC OKPYKHOCTH M TMEPUOJ
oOpareHus:

_2mR

T

LentpocTpemutensHoe  yckopeHue. HampaBneHuwe II€HTPOCTPEMHUTENHHOTO

16 yckopenus. Dopmyiia Ui BBIYUCICHUS YCKOPECHHUS:
2
_w
Wk
dopmyia, CBA3BIBAIOIIAS IEPUOA U YACTOTY OOpallleHuUs:
v = !
T
Macca. [InotHocTs BemectBa. @opmyiia A1l BBIYMCIAECHUS IIIOTHOCTH:
_m
1.7 V
18 Cuna — BekTopHas ¢pu3ndeckas BenuunHa. CIoKeHne CHIl
1.9 SBnenue nunepuu. [lepsiil 3akoH HeroToHA
Bropoii 3akon HeroToHAa:!
F=m-a
1.10
CoHanpaBi€HHOCTb BEKTOpa YCKOPEHUsI TeJla U BEKTOPa CUJIbL, IEHCTBYIOLIEH Ha
TENO
B3aumoneiictue tein. Tperuit 3akoH HproToHa:
1.11 F p I _Fl—s»E
112 TpeHne Mokost U TpeHHe CKONbKEeHUs. DOopMyIIa I BBIYMCICHUS MOYJISI CHIIBI

TPCHUS CKOJILXKCHUA:




F_=pn-N

1.13

Hebopmanust tema. Yopyrue u Heynpyrue nedopManuu. 3aKOH YHOPYrou

nedopmariu (3akoH ['yka):

F=k-Al

114

BCGMI/IpHOG TArOTCHUE. 3aKOH BCCMUPHOI'O TATOTCHUA:

my -,
F=Gg.-—L1_2%
R
Cuna Tsxectu. Y ckopeHue cBOOOTHOI O MaeHHUS.
dopmyna 1 BBIYUCICHHS CHIIBI TSDKeCTH BOIM3M noBepxHoctu 3emnn: F = mg.
JBwxenne mnaner Bokpyr Connua. [lepsas kocmudeckas CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmiynbc Tena — BeKTopHast GU3MYeCcKasi BEIMYUHA.
D=mi

Nmnynsc cuctemst Ten. M3menenue ummyisca. IMITyisc CHIIB

1.16

3aKkoH COXpaHCHH UMITYJIbCA IJId SaMKHYTOﬁ CUCTEMBI TCII:
D=y +m, U, =const

PeaxTtuBHOC JABHUKXCHUC

117

Mexanundeckas padora. Dopmysa 1t BBIYMCIEHUS PabOThI CUJIBL:

A=Fscosa

Mexannueckas MOIIHOCTD:

n=4
I

118

Knnetnueckas n MMOTCHIMAJIbHAsA DOHCPIUs. (DOpMy.TIa JJIA BBIYHUCIICHUA

KUHETHUYECKOIM SHEPTUM:

H!Uz
Ek =
2

Teopema o ku"etTnaeckou 3Hepruu. Gopmyiia g BBIYUCICHHUS TOTEHIUAIBHON




OHEPruu Tjia, MogHATOI O

Hajg 3eMIIEH:

E,=mgh

Mexanuueckasi JHEpPTusi:

E=E.+E »
1.19 .
3aKOH COXpaHEHUs MeXaHn4ecKor sHeprun. opmya aJist 3aKoHa COXpaHEHUst
MEXaHUYECKOW SHEPrUuH B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpaiienne MexaHUYECKON YHEPTUU TTPU HATMYUU CHIIBI TPEHUSL.
[IpocTbie MeXaHU3MBI. «30J10TOE TPABUII0» MEXAHUKH.
Peraar. MomenT cuibi: M - FI.
VYcnoBue paBHOBECHS ppluara:
M +M,+..=0
1.20
[ToaBuxHbINM 1 HentoABUKHBINA 0J10ku. KIT/] mpocThIX MeXaHU3MOB,
n= A‘E[ME:‘&EE.E
AS&TIIHH
JlaBnenue TBEpOTO TENA.
dopmyna Ui BBIYUCIEHUS AaBJICHUS TBEPAOTO Teja:
_F
P=5
191 JlaBnenue raza. ATMmocdepHoe JaBJeHUE.
I'mapocratnueckoe naBIE€HUE BHYTPH KUIKOCTH.
dopmyiia 11 BBIUUCIICHUS AaBICHUS BHYTPU KUIKOCTH:
P=pgh+Dmp,
1.22 3akoH [lackans. ['uapaBnuueckuil mpecc
3akoH Apxumena. Dopmyna a8 ONPENETCHUS BBITAJKUBAIOIICH  CHIIbL,
JIEHCTBYIOLEH Ha TEJO, HOTPYKEHHOE B KUAKOCTh WIH Ia3:
1.23

Ycnosue nmnaBanus tena. [lmaBanue CYZAO0B U BO3AYXOIlIJTaBaHUC




124

Mexanuueckue kojeOaHus. AMIUIMTYyAa, IE€PUOA M 4Yacrora KoyieOaHUH.

dopmyiia, CBA3BIBAIONIAS YACTOTY U IEPUOJ KOJIeOaHHIA:

1.25

MaremaTuecKuii W NpPYKUHHBIM MasTHUKH. [IpeBpamieHue sHepruu Ipu

KOJIEOATEIEHOM JIBIKEHUHU

1.26

3aryxaromue Konebanus. Bernyxnennsie konedanus. Pesonanc

1.27

Mexannueckue BOJIHBL. [IpomoJibHbIE M MOINEpeYHble BOJIHBL. J[JMHA BOJHBI U

CKOpPOCTb paclpoCTpaHEHUs BOJIHBI:

h=v-T

1.28

3Byk. I'pomkocTh 1M BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOH BOJIHBI Ha I'paHHULE

nByx cpen. UHdpa3Byk u ynbTpa3ByK

1.29

IIpaxmuueckue pabomoi

W3mepeHne cpenHed NJIOTHOCTH BELIECTBA; APXUMENOBOM CHIIBL, KECTKOCTH
IPYKUHBI; KO3 (ULMEeHTa TPEHMsI CKOJIbXKEHUS; pabOThl CHUJIBI TPEHUS, CHUJIBI
YIPYTrOCTH; CPEIHEH CKOPOCTH ABMXKEHUsS Opycka IO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHusi Opycka INpH [IBHXKEHMM [0 HAKJIOHHOM IJIOCKOCTH; YacTOTHl M
nepuoja KonebaHUIl MaTeMaTHYecKOoro MasTHHKA; YacTOThl M Iepuoja
KoneOaHuil MPYKUHHOTO MasTHUKA; MOMEHTa CUJIbI, ICHCTBYIONIEr0 HA phIYar;
paboOTBl CHJIBI YHOPYTOCTH TNpH TMOABbEME Tpy3a C IMOMOIIBI0 HEMNOJBUKHOTO
6510Kka; pabOTHI CUIIBI YIIPYTOCTU MPH MOABEME I'py3a C MOMOIIBIO MOABMKHOTO
O110Ka.

HccrnenoBanue 3aBUCUMOCTH apXHUMENOBOM CHIBI OT 00bEMa HOrpyKEHHOM
YaCTH TeJla ¥ OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI
OT MaccChl TeNa; CHJIbI TPEHUSI CKOJIBKEHHS OT CHJIBI HOPMAJIbHOI'O AABJICHUS U OT
poZia MOBEPXHOCTH; CHJIBI YIPYI'OCTH, BOSHHMKAIOLIEH B NPYXHUHE, OT CTEIEHU
nedopManuy Ipy>KUHBI; YCKOPEHUs Opycka OT yIJla HakJOHA HaIpaBIIOIIEH;
neproja (4acToThl) KOJI€OAHUH HUTSHOIO MasTHUKA OT JJIMHBI HUTH; MEPHOAA
KoJIe0aHUM NPYKMHHOIO MasiTHUKAa OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI;
HCCJIEZIOBAHUE HE3aBUCUMOCTHU IepuoAa KoieOaHUI HUTSHOTO MasTHUKA OT

Macchl Tpy3a. [IpoBepka yciioBusl paBHOBECHS pbluara

1.30

Qusuueckue A6leHUs 6 Npupooe: TPUMEPHl JABWKEHHUS C PA3NTUYHBIMU
CKOPOCTSIMU B )KMBOM U HEKUBOW IPUPOJIE, AU CTBUE CUJIBI TPEHUS B PUPOJE U

TCXHUKC, MNPUIIMBbI W OTJHBbLI, IABWXXCHUC IIJIAHCT CoJHeuHOH CHCTCMBI,




PEAKTUBHOE JBUKEHUE )KMBBIX OPraHW3MOB, PbIYaru B TEJE YEJIOBEKA, BIUSHUE
aTMOC(hEpHOro AaBJICHUS Ha >KUBOM OpPraHu3M, IUIAaBaHHUE PbIO, BOCIpUSATHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHUC, ceiCMHMYECKHe BOJIHBI, HYHaMH, 5XO

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, AATUUKH ITOJIOXKCHUSA, PACCTOAHUA H
YCKOpPCHUA, AUHAMOMETpP, MNOALNIMIIHWUKH, PaKEThbl, pbIiyar, HOZ[BPI)KHLII)'I n

HGHO}IBI/I)KHI:IIZ 6J'IOKI/I, HaKJIOHHaA IIJIOCKOCTb, MPOCTBIEC MCXAaHU3MBI B 6I>ITy,

L3t COOOTIArOIIMECS COCY/IBl, YCTPOHCTBO BOIOMPOBOMAA, THIPABIMYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, IXOJOT,
WCIOJIb30BAHUE YIIbTPA3ByKa B OBITY U TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OcCHOBHBIE ~ TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUU  CTPOECHMS

21 BeniecTBa. Mojenu TBEPAOro, KUIKOTO U ra3000pa3HOro COCTOSHUM BELIECTBA.
Kpucrammueckue u amopdHbie Tena

22 JBmxenne wvactun BemecTtBa. CBsA3b CKOPOCTH  JABWKEHHUS YacTULl C

' Temneparypoil. bpoyHnoBckoe aBuxenue, nuddysus

2.3 CMaunBaHueE U KaIWUISPHBIC SBJICHUS

24 TennoBoe paciimpeHue u cxatue

25 TermnoBoe paBHOBECHE

26 Buytpennsiss sueprus. PaGora u Temsonepenadya Kak CrocoObl HW3MEHEHHS

' BHYTPEHHEHN dHEpruu

2.7 Buasl Tenonepenaun: TENI0NPOBOIHOCTh, KOHBEKIIUS, U3TyYEHUE
Harpesanne wu oxnaxaeHue ten. KommuecTBO — TEmOTHL. Y enbHas
TEIJI0EMKOCTB:

2.8
O=am(t,—1,)
3aKOH COXPAaHEHMs 3HEPruu B TEIUIOBBIX Mpoleccax. Y paBHEHHUE TEIJIOBOTO
OanaHca:

29

O +0, +..=0
Ucnapenne m kxonaeHcauusi. V3MeHeHUME BHYTPEHHEW JHEpPruM B MpoLEecce
210 WCTIapeHusi W KOoHJeHcaluu. Kumenwe KuUIKOCTH. VYenpHas TemioTa
' napoobpa3oBanus: L = Q/m
211 BrnaxxnocTs BO3yxa




IInaBnenne wu Kpucrayumsauusa. FI3MeHeHue BHYTPEHHEH JHEpruu Ipu

IJIABJICHUHW Y KPUCTAJIJIM3alluN. VnenpHas TEIIOTA IJIABICHHS:

212 N e,
_}'H
BuyTpeHHsist 3HEprus cropaHus TOMJIMBA. Y IefbHAs TEMJI0Ta CrOpaHus TOIUIUBA!
2.13 q=0Q/m
2.14 ITpunnuns! padots! TemioBeix aApurareneil. KI1/1 remnoBoro neuratens
IIpakmuueckue pabomoi
W3mepenne ynenpbHOU TEMIOEMKOCTH METALNTMYECKOr0 IWIMHIpPA; KOJHMYecTBa
TEMJIOTHl, IOJYYEHHOI0 BOAOW KOMHATHOM TeMIepaTypbl (UKCHPOBAHHOM
Macchl, B KOTOPYIO ONYIIEH HarpeTbli LMIMHAP; KOJMYECTBa TEIUIOTHI,
2.15 OTJAHHOTO HATPETHIM ITUIMHAPOM, IMOCJE OIMYyCKaHUs €ro B BOAY KOMHATHOM
TEMIEpaTypbl; OTHOCHUTEIBHOM BIAXHOCTH BO3/AyXa; YACIbHOM TEIMJIOTHI
miaaBieHus Jbna. VcciaemoBaHwe WM3MEHEHHUS TEMIEPAaTypbl BOABI  IPH
Pa3IUYHBIX YCIOBUSX; SIBJICHHS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOJHOW WU
ropsiaeil BoJibl; mpolecca ucnapeHus
Qusuyeckue sa61eHUs 8 npupode. TOBEPXHOCTHOE HATSHKEHHE M KalWJUISApHBIE
2.16 SIBJICHUS B MPUPOJIE, KPUCTAIIBI B Npupoae, udnydenue CoiHIa, 3amMep3aHue
BO/I0EMOB, MOpCKHE OpU3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHera
Texnuueckue ycmpoticmea: KanwUIsIpbl, TPUMEPHl UCIOJIB30BAHUSI KPUCTAJLIOB,
217 JKUJIKOCTHBIA TEPMOMETp, aTUYUK TEMIEPATyphbl, TEPMOC, CHCTEMa OTOILJICHUS
' JIOMOB, TUTPOMETPBI, IICUXPOMETP, TapoBasi TypOHUHA, ABUTATEIb BHYTPEHHETO
CrOpaHust
3 DJIEKTPOMATHUTHBIE ABJIEHUA
31 Onextpuzanus Tel. J(Ba Buaa 3IEKTPUIECKUX 3apsiIOB
3.2 B3aumoneiicTBue 3apsikeHHBIX Ten. 3akoH Kynona
3.3 3aK0H COXPaHEHHUsI HIIEKTPUIECKOTO 3apsiaa
34 Onektpuueckoe 1mone. Hanpsk€HHOCTh  3nekTpuueckoro mois. IlpuHnumn
' CYIIEPHO3UIIUH IIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn oanextpudeckux 3apsanoB. JleWCTBUE DJJIEKTPUYECKOrO TOJS HaA
' aNeKTpUUeckue 3apsaabl. [[pOBOJHUKY U TUAIEKTPUKU
3.6 [TocTosiHHbBIN AeKkTpUYecKuidl TOK. JleficTBUS anekTpuueckoro Toka. Cumia Toka.




Hanpsoxenue.

I=q/t,U=Aq

DJEeKTpUYECcKOe COMPOTUBIIEHHUE. Y AETbHOE AMEKTPUUECKOE COMTPOTUBIICHHE:

3.7 R=pl/S
38 3akon OMa Juisa ydacTtka anekrpudeckoit nenu: | = U/R
[TocnenoBatenbHOE COEAMHEHU € TIPOBOJHUKOB!
I =1, U=U +U,. R=R, +R,
1 1 1 2
3.9 [TapannensHOE COeIMHEHHE TPOBOAHIUKOB PABHOTO COMTPOTUBIICHUSI:
U=U;I=I+I;R=23.
2 2 B
CMemaHHbIE COSIMHEHUS TPOBOJHUKOB
Pa6oTa u MomHOCTB 3ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoynsa — Jlenua:
3.11 0= 172 ‘R-t
31 OnpiT OpcTena. MarHuTHOE TMOJI€ MPSIMOTO TPOBOJHUKA C TOKOM. JlmHumM
MarHUTHOW WHIYKIIUN
313 MarHuTHoe TOJNIeé TOCTOSIHHOTO MarHuTa. B3auMmopelcTBHEe MOCTOSHHBIX
MarHuTOB
3.14 JleficTBe MarHUTHOTO TIOJISI HA IPOBOAHUK C TOKOM
3.15 Oneitel ®apanes. SBieHne 31eKTpOMarHuTHOM HAYKIMH. [IpaBuiio JIenna
Ilpakmuueckue pabomul
WN3mepeHne  SIEKTPUYECKOTO0  CONMPOTHBIICHHS  PE3UCTOpPA;  MOIIHOCTH
AIEKTPUYECKOT0 TOKA; pabOTHI AIEKTPUUECKOT O TOKA.
3.16 UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HUKAIONIETO B TPOBOJTHUKE

(pe3ucTopHl, TaMIIOYKa), OT HANIPSDKCHHS Ha KOHIIAX MPOBOJIHHUKA; 3aBHCUMOCTH
COIIPOTHUBIIEHUS OT AJMHBI IPOBOIHHUKA, IIJIOLIAJH €0 MOMEPEYHOIO CEYECHUS U

YACJIBHOI'O COITPOTHUBIICHUA.




[IpoBepka mpaBuna sl IEKTPUUECKOrO HAMPSHKEHUS MPU MOCIEI0BATETLHOM
COCIMHEHUH TPOBOJHUKOB; MpaBuja s CHJIbl AJIEKTPUYECKOrO TOKa MpHU

napajuieJIbHOM COEIUHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUYKA)

Qusuueckue s61eHUs 8 npupooe: SIEKTPUUYECKUE SBJIEHUA B aTMmocdepe,

3.17 AJIEKTPUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE M0JIe 3eMJIH, JIpeid MOII0CoB,
POJIb MATHUTHOT'O TIOJIS ITIS1 )KU3HH Ha 3eMIie, OJISIPHOE CHSHHE
Texuuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIlepMeTp, BOJIBTMETp, PpeocTar,
CUéTUMK  DIEKTPHUYECKOM  DSHEpPruH, JJIEKTPOOCBETHUTENIbHBIE  MPUOOPHI,
3.18 HarpeBaTellbHbIE 3JEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKHUE
NPETOXPAHNUTENN, JJIEKTPOMArHUT, OHIIEKTPOJIBUTATEIb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSHHOTO TOKa
3.19 DneKTpoMarHuTHbIC BOJHEL 1Ikaa 371eKTpOMarHUTHBIX BOJH
3.20 JlyueBas mozgens cBeTa. [IpsmonuHeiiHOe pacnpocTpaHeHHe CBeTa
321 3akoH oTpakeHus cBeTa. [lmockoe 3epkaso
3.22 [TpenomiieHne cBeTa. 3aKOH MPETOMIICHHS CBETa
3.23 Hucnepcus csera
324 Jlunza. Xon nydeit B nun3e. @okycHOEe paccTosiHME TUH3bI. OnTUueckas cuiia
' munser: D = 1/F
3.25 I'ma3 xak onTuueckas cucrema. OnTudeckue mpuOopsl
Ilpaxmuueckue pabomoi
#Hi#HPar#t##l13MepeHne ONTHUECKOW CHIIBI coOuparomieil JMH3bL, (OKyCcHOro
paccTosiHuS coOMparollel JIMH3bI (TI0 CBOMCTBY paBEHCTBA pa3MepoOB MIPEAMETa U
M300paKeHUsI, KOra MpeIMeT paclojioKeH B ABOMHOM (hOKyce), MoKa3aTess
3.26 IIPEJIOMJICHUS] CTEKJIA.
###Par###lccnenoBanre CBOWCTBAa M300PaKEHUS, MOITYYEHHOTO C TTOMOIIBIO
cobuparomeil JMH3bI; U3MEHEHHs (POKYCHOrO PAacCTOSHHUS JIBYX CJIOXKEHHBIX
JIMH3; 3aBUCUMOCTH YTJia MPEIOMJIEHUSI CBETOBOTO JIyda OT yrja MaJeHus Ha
I'PaHULE «BO3AYX — CTEKIIO»
327 Qusuueckue senenus 6 npupoode. 3atMmenus Conama u JlyHbI, 1BeTa Tem,
' OITHYECKUE ABJIEHUS B aTMOcdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texunuueckue ycmpoticmea: OYKW, TEPUCKON, QoToanmmapar, ONTUYECKHE
' CBETOBO/IbI
4 KBAHTOBGIE ABJIEHUA
41 PannoaktuBHOCTE. Anb(a-, Oera-, ramma-u3nydenus. Peakiuu anbda-u Gera-




pacmazia

4.2 Omnsitel Pezepdopaa mo paccessauto anbda-vacruu. [Inanerapuas moxens aToma

4.3 Cocra aTomMHoOro0 sizpa. M3oromnsl

44 ITepuon nostypacnana aTOMHBIX 1€

45 SInepHbie peakiiy. 3aKOHBI COXPAHEHHUS 3aPsI0BOT0 H MaCCOBOT'O YHCEIT
Qusuueckue s6leHUss 6 npupode: eCTECTBEHHBIM PaJIWOAKTHBHBIA  ()OH,

4.6 KOCMHYECKHE JIy9H, pPaJHOAaKTUBHOE W3IYYCHHE MPHUPOJHBIX MHUHEPAJIOB,
JEMCTBHE PaIUOAKTHBHBIX M3TYYCHUN HA OPraHU3M YeIOBeKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOIN, WHIWBHUIYaIbHBIA JO3UMETpP, KaMepa

BI/IJ'II)COHa, AACpHAasdA SOHCPICTUKA




YYEBHO-METO/JUYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
[Téppmkun .M., UBanoBa A.M. ®usuka 7 xnacc. M.: [Ipocsemienue, 2024
[Mepermkun U. M., iBanoB A.W. ®usuka. ba3oBelit ypoBeHsb. 8 knacc. «IIpocBemienney, 2024

[Tepbimkun U.M., I'ytauk E.M., BanoB A.W. u np. ®usuka, 9 knacc. [Ipocsemenne, 2024
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