MVYHULIMITAJIBHOE BIOJDKETHOE OBILEOBPA3OBATEJIbHOE YUPEXIEHUE
YYEBHO-BOCITUTATEJIbHBIA KOMITUJIEKC
«IHKOJIbHA ST AKAJIEMUSI UMEHU MAJIBLIEBA AJIEKCAHJIPA UBAHOBUYA»
I'OPOJIA BAXYMCAPAW PECITYBJIMKU KPBIM

[MTPUHSATO

[MemarormueckuM cosetom MBOY
VBK «llIxonsHas akaaeMus

uM. MansueBa A.1.»

(mporoxon ot 27.08.2026 r. Ne 12)
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AnantHpoBaHHasi pado4asi mporpaMma
IS 06y YAIOMHXCS € 32/IepIKKOil NCHXHYECKOro Pa3BUTHS (BapuaHT 7)
y4e6Horo npeamera «DH3HKA»
Ha 2026-2027 yuedHbIi 1o

Knacc 7-9
Bcero gacos 238
KommgecTBo yacoB B Henemo 7 KiI. — 2 1aca, 8 k1. — 2 gaca, 9 k1. — 3 9aca

CocraBneHa B COOTBETCTBHH ¢ ®elepalbHBIM TOCYJapCTBEHHBIM O0pa3oBaTeNBHBIM
CTaHJIapTOM OCHOBHOTO 0o6mero obpa3zosanus, denepanbHON anaNTHPOBAHHON 06pa3oBaTEIbHOM
nporpamMmoii ocHOBHOTO obmero obpasoBanus, DenepalbHOH amanTHpOBaHHON pabGoueii

HpOrpamMMoii 10 y4e6HOMY TIPEIMETY

Vueouuk: ®usuaxa 7 kiaace: 6a3oBblii ypoBens: yueonuk / I.M. Iléppimixnn, A.W. HBaHoB.

— 5-e m31., crep. — Mocksa: IIpocemenne, 2025

Vuebank: @u3nka 8 kaacc: 6a3oBplii ypoBenb: yqeonuk / U.M. Iéppimxun, A.W. UBanos.

— 4-¢ u3A., cTep. — Mocksa: Ilpocsemenue, 2024

Vuebank: ®usuxa 9 kiaacc: 6a3oBbiii yposenb: yaeonnk / U.M. Iléppimkun, A.U. UBaHos..

— 5-¢ m3A., crep. — Mocksa: IIpocBemenue, 2025

I'pynna yautenei:
Ocunosa Maiisi BjiaqaMupoBHA, BEICIIAs KATErOpHs, CTax paboTsl 31 rox

Jly6uniox Oabra BukropoBHa, BEICIIAs KATEropus, CTax pabots! 18 jer

PACCMOTPEHO COI'JTACOBAHO
IIKOJBHBEIM METOIUYECKHM O0BEIMHEHHEM 3amecrturens aupekropa no YBP
(mpotokoi ot 21.08.2026 r. Ned) MBOY VYBK «IlIkonpHas akafeMHs

uM. Mansnesa A.U.»
MZ—' B.E. Kocenko

r. baxumcapait
2026 r.



MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueGHoro nmpenmera «Du3nka. ba3oBblil ypoBeHb» 1151 00y4arOMUXCs
C 3aJepKKol ncuxuueckoro passutusa (nainee — 3IIP) Ha ypoBHE OCHOBHOrO 0OIIErO
00pa30oBaHMs COCTaBJICHA HA OCHOBE

* @enepanbHOr0 TOCYJAapCTBEHHOIO 00pa3oBaTEbHOTO CTAaHJApTa OCHOBHOI'O OOIIEro
obpazoBanus (IIpuka3 MunnpocBemenuss Poccun ot 31.05.2021 r. Ne 287) (manee — ®I'OC
000),

» @enepanbHOl aganTHUPOBAHHOW 0OPa30BATENBHON MPOTrPaMMBI OCHOBHOTO OOIIEro
oOpa3oBaHus s OOYYarOIIUXCS C OTPAaHWYCHHBIMH BO3MOXHOCTSMH 310poBbs (IIpuka3s
Munnpocsenienust Poccun ot 24 HossOps 2022 r. Ne 1025),

« DepepanpHOW pabodyell MporpaMMbl OCHOBHOTO 00mero o0Opa3oBaHusi y4eOHOTO
npenmera «@Pusuka. ba3oBelii ypoBeHb», W KoHlenmuu npenogaBaHusi y4eOHOro MpeaMera
«Duzukay.

» @enepanbHOl MpOrpaMMbl BOCIHUTAHUS, C YUYETOM paCHpElelICHHBIX [0 KiaccaM
poBepsieMbIX TpeboBaHUN K pe3yinbraraM ocBoeHuss DenepanpHO — aganTHPOBaHHOU
o0pa3oBaTeNnbHOIl MporpaMmMbl OCHOBHOTO 00miero oOpa3oBaHusi i OOyYarolIUXCS C
3a/1IEPKKON IICUXUYECKOTO PA3BUTH.

C u3MeHEeHUsIMH, YTBePKAEHHBIMU:

 IIpukazom MunucrepcTBa npocsemenus Poccuiickoit @enepanuu ot 8 okTsiOpst 2025 r.
No 729 «O BHeceHMM U3MEHEHUH B HEKOTOpblE NpHKa3bl MMHHHCTEPCTBA MPOCBELIEHUS
Poccuiickoit ®enepanum, xacarommecs (eaeparbHbIX 00pa30BaTENbHBIX MPOrPaMM HaYIbHOTO
o01m1ero o0pa3oBaHus, OCHOBHOTO 00111ero 00pa3oBaHus U CPEAHETO 00IIEro 00pa3oBaHUs;

 IIpukazom MunuctepcTBa npocsenienns Poccuiickoir @eneparmu ot 10 HOsOps 2025 r.
No 808 «O BHeceHMM U3MEHEHUH B HEKOTOpblE NpHKa3bl MMHHHCTEPCTBA MPOCBELICHUS
Poccuiickoit ®enepanum, xacarommecs (eaeparbHbIX 00pa30BaTENbHBIX MPOrPaMM HaYAIbHOTO
o011ero o6pa3oBaHus, OCHOBHOTO 00IIero 00pa30BaHus U CPEAHETO 001Iero o0pa3oBaHUs.

ConeprkaHue mporpamMMel 1o (pU3MKe HAMIPABICHO Ha (HOPMUPOBAHHE €CTECTBEHHOHAYYHON

rPAaMOTHOCTH OOYYAIOIIUXCSI M OPTAHHU3AIMIO U3yUeHUs (PU3UKHU Ha JESITEIIbHOCTHOM OCHOBE. B
nporpaMmme 1o (hU3MKe YUUTHIBAIOTCS BOZMOKHOCTH Y4eOHOTO MpeMeTa B pealln3aiu
tpeboBanuit ®I'OC OO0 K mIaHUPyEeMbIM JINYHOCTHBIM U METANPEIMETHBIM pe3ybTaTaM
o0yueHus, a TaK)Ke MEXKIPEIMETHBIE CBS3U €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOT'O O0IIIEro 00pa30BaHMSL.

[IporpammMa 10 (U3UKE yCTaHABIMBACT pacHpeieliceHHe y4eOHOro MaTepualia 1o rojam
oOyueHusi (1Mo Kiaccam), NpeajiaraeT MPUMEPHYIO IOCIEAOBATEILHOCTh HM3YYCHHUS TEM,
OCHOBAaHHYK) Ha JIOTUKE PAa3BUTHA NPEIMETHOTO COJEPXaHHS W Y4eTe BO3PaCTHBIX
0coOeHHOCTEH 00yJaIOIINXCSl.

[Tporpamma 1o usuke pazpaboraHa C IEIbI0 OKa3aHUS METOAMYECKON MOMOIIN YIUTEITIO
B CO3/IaHUH PaboUeil MPOrpaMMBbI 110 YIeOHOMY MTPEIMETY.

®dwusnka SBISETCS CHCTEMOOOPa3yIOIIUM ISl €CTECTBEHHOHAYYHBIX YUCOHBIX MPEIMETOB,
MIOCKOJIBKY (pr3MUecKre 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosiorueit, actpoHoMHued U (U3NYECKON reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TPEAOCTABISET HamOoiee SICHble 00pa3lbl MPUMEHEHHsS HAyYHOTO METO/a
MIO3HAHUS, TO €CTh CIIOCO0A MOYYCHHUS JOCTOBEPHBIX 3HAHHI O MUPE.

OnHa W3 TIaBHBIX 337ad (PU3MUECKOro 00pa3oBaHUs B CTPYKType oOmero oOpa3oBaHUs
COCTOUT B (OPMUPOBAHMHM E€CTECTBEHHOHAYYHOH TIPaMOTHOCTH M HWHTEpeca K Hayke Yy
o0ydJarouuxcs.

N3yuenne ¢usukun Ha 0a30BOM YpOBHE MPEIIOJAracT OBJIAJACHUE CICIYIOIIUMU
KOMIICTCHTHOCTAMU, XaPaAKTCPUIYIOIIMMHU €CTCCTBCHHOHAYYHYIO I'PaAMOTHOCTD:



® HAy4YHO OOBSCHATH SIBICHUS,

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

® HHTEPNPETUPOBATH JAaHHBIC U UCIIOIB30BaTh HAYYHBIE IOKA3aTEIbCTBA AJISl MOMyUeHUs
BEIBOJIOBY.

[lenu uzyyeHus (U3NKUA HA YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS OIpE/eiCHbl B
KOHIICTIIUH TpernoiaBanus ydyeOnoro npeamera «dusnuka» B 00pa30BaTENbHBIX OPraHU3AIUIX
Poccuiickoit @enepanuu, pean3yomux OCHOBHbIE 00IIe00pa30BaTENbHbIE IPOTPAMMBIL.

Henu usyyenus pusuku:

e [puOOpeTeHHE HHTEpeca M CTPeMJICHHS OOydJalomMXCS K HAyYHOMY HW3YYEHHIO

MPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEHH;

e pa3BUTHE TMPEACTABICHUII O HAYYHOM METOA€ TMO3HaHHA u (HOPMUPOBAHUE
HCCIIEIOBATEIILCKOTO OTHOIICHHSI K OKPY>KAIOIIUM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa M3y4YE€HUsI OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHuE MpeACTaBICHUN O POIM (PU3UKU Ui Pa3BUTHUS APYTUX €CTECTBEHHBIX
HAayK, TEXHUKH ¥ TEXHOJOTHH;

® Dpa3BUTHE TIPEJACTABICHUH O BO3MOXHBIX cdepax Oyaymeid npodeccnoHaTbHON
NEeSTENIbHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JAJIbHEUIIEeMY O0YYeHHIO B 3TOM
HaIlpaBJICHUH.

JlocTuxkeHre STUX Ieled mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

00pa3zoBaHusi 00ECIIEUYNBACTCS PEUICHUEM CIISAYIOIINX 3a/1ay:

e MpuoOpeTeHHe 3HAHW O JAUCKPETHOM CTPOCHHMHM BEIEeCTBA, O MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPUICCKIX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

e [puOOpeTeHHWE YMEHHHA ONHCHIBATH M OOBACHATH (PU3MUECKUE SIBICHUS C
MCIOJIb30BaHUEM TOTYYEHHBIX 3HAHUM;

® OCBOCHHE METOJOB pELICHHS MPOCTEHIINX pacUeTHBIX 3a/ad C HCIOJIb30BaHUEM
du3nUecKux MoieNel, TBOPYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHC YMEHUH HaONIONaTh TPUPOIHBIC SIBJICHUS W  BBIMOJTHATH  OIBITHI,
naboparopHble pabOThl U SKCIEPUMEHTAIbHBIE MCCIEIOBAHUS C HCIOJIb30BAHUEM
U3MEPUTENBHBIX TPHOOPOB;

® OCBOCHHEC INPUEMOB pabOTHI ¢ WHpOpMaIUell (U3MUECKOTO COJEPKaHUsS, BKIIIOUYas
UHGOPMAIIMI0O O COBPEMEHHBIX JOCTHKEHHSIX (U3HKH, aHadnu3 M KPUTUYECKOE
OlLICHUBaHHE UHPOPMALINY;

® 3HAKOMCTBO cO chepamu mpodeccnoHATBHOM ACSITETLHOCTH, CBI3aHHBIMU ¢ (DU3HUKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTUKEHHSIX (PU3MUECKON HAYKH.

OOmiee 4uCIlo 4acoB, pEKOMEHOBAHHBIX ISl M3ydeHUs (U3MKH Ha 0a30BOM ypOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 Jaca B Hefenr0), B 8 kitacce — 68 yacoB (2 yaca B HEJIEIO),
B 9 kiacce — 102 gaca (3 4aca B HeZIe0).

[Ipennaraemselii B mporpamMMe 1Mo (U3MKE MepedyeHb J1a0OpaTOPHBIX pPabOT U OIBITOB
SIBIISIETCS. PEKOMEHIATEIbHBIM, YUUTEIb JeJIaeT BHIOOP MPHU MPOBEIECHUH JTA0OPaTOPHBIX paboT u
OTIBITOB C Y4E€TOM MHIUBUIYATbHBIX 0COOEHHOCTEN 00yUarOIINXCsl, CIIUCKA SKCIIEPUMEHTATBHBIX
3a/laHul, peAJIaraéMbIX B paMKax OCHOBHOI'O I'OCYIapCTBEHHOI'O SK3aMeHa M0 (PU3HUKE.



COJEP)KAHUE OBYYEHUA

7 KUIIACC

Pu3uka 1 €€ poJib B NO3HAHMHU OKPYKAIOIIEro MUPa.

®usznka — Hayka O npupone. fBiaeHus npuponsl. Du3nYECKUE SBICHHS: MEXaHUYECKUE,
TEIUIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMUMHBL V3Mmepenume ¢usndeckux BennyuH. DuU3MUEcKHe  TpPUOOPHI.
[TorpemHocTs n3mMepeHuit MexxayHapoHas CUCTEMa €AVHHMIL.

Kak ¢usuka m npyrue ecrecTBEHHbIE HAyKH HM3Y4alOT MPHPOIY. ECTeCTBEHHOHAYYHBIH METO[
NO3HAHUS: Ha0JIIOJIEHHE, IOCTAHOBKA HAyYHOI'O BOIIPOCA, BBIIBMIKEHUE TUIOTE3, SKCIEPUMEHT IO
NpOBEpKE TUNOTEe3, OOBsICHEHHWE Habmomaemoro siBieHus. Onmcanue (U3NYECKUX SBICHUN C
IIOMOUIBIO MOJIENEN

Hemoncmpayuu.

1. Mexanuueckue, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJIICHUS.
2. ®uznveckue MpuOOPHI U MPOLEAYPa MPSIMBIX U3MEPEHUH aHAJIOTOBBIM U HU(MPOBBIM
puoOpOM.

Jlabopamopusie pabomost u onvimol.

1. Ompenenenue LeHbl A€ICHUS Kbl HU3MEPUTENILHOTO IpUbopa.

2. W3mepeHue paccTosHUM.

3. Hsmepenue 00bEMa KUJIKOCTH U TBEPIOTO TeEA.

4. OmpexeneHue pa3MepoB MajbIX TE.

5. W3mepeHne temmepaTypbl NpU IOMOIIM JKUAKOCTHOTO TEPMOMETpPAa U JAaTYMKa
TEMIEPATYpPHI.

6. IlpoBeneHue uccnenoBaHus MO MPOBEPKE T'MIIOTE3BI: JAJIBHOCTH IOJIETA LIAPUKA,
MYIIEHHOTO TOPH30HTAIBHO, TEM 0OJIbIIe, YeM OOJIbIIe BHICOTA ITyCKa.

IlepBoHaya/bHBIC CBEICHUSI O CTPOCHUH BeIeCTBA.

CrpoeHue BeliecTBa: aTroOMbl U MOJIEKYJIbI, UX pa3mepbl. OIbITHI, 10Ka3bIBAIOLIUE JAUCKPETHOE
CTPOEHHE BEILECTBA.

JIBrokenue yacTull BemecTBa. CBsI3b CKOPOCTH JBMIKEHHUS YaCTHUIl ¢ Temreparypoid. bpoyHoBckoe
nBwxenue, 1M dysus. BzaumoeiicTBrue yacTHil BEIIEeCTBA: NPUTSHKEHUE U OTTAJIKUBAaHUE.

ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTEM U TBEPABIX (KPUCTANINYECKHUX)
Ten. B3auMocBsA3p MEXKIy CBOMCTBAMM BELIECTB B Pa3HbIX arperaTHbIX COCTOSHUSX U MX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOIBI.

/emoncmpayuu.

1. HaGnronenue 6pOyHOBCKOTO ABMXKEHHUS.
2. HaGmogenue nuddysuu.
3. HabGmoneHue sBNeHMIA, OOBACHSIOMMXCS TNPUTSDKEHUEM WM  OTTAJIKUBAaHHEM
YacTHI] BELLIECTBA.
Jlabopamopuwie pabomost u onvimol.

1. Ouenka 1uameTpa aToMa METO/I0M PsA0B (C UCTIONIb30BaHUEM (poTorpaduii).
2. OmbITHI 11O HAOTIOACHHUIO TETIJIOBOTO PACITUPEHHUS Ta30B.
3. OnbIThl 0 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKEHHUS.

JIBUKeHUe U B3aUMO/elCTBHE TeJl.

Mexanuueckoe ABM>KeHHE. PaBHOMepHOe M HepaBHOMepHoe nBHmkeHue. Ckopocts. Cpennss
CKOPOCTbh IIPY HEPAaBHOMEPHOM JIBH)KEHUHU. PacueTr myTu U BpeMEHHU JBUKEHMUSL.

SIBnenune mHepuuu. 3aKOH MHepUuU. B3aumonelcTBue Tell Kak IIPUYMHA U3MEHEHHUS CKOPOCTU
JIBUKEHHS Tel. Macca kak Mepa umHepTHocTH Tena. [InmoTHocTh BemiecTBa. CBsi3b MJIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00bEMa BEIeCTBa.

Cuna xak xapakTepuCTHKa B3auMojencTBusa Ten. Cuna ynpyroctu u 3akoH I'yka. M3mepenue
CHJIBI C TIOMOILIBIO JUHAMOMETpA. SIBlIeHNE TATOTEHUs U cuia TshkecTH. Chia TSKECTH Ha JpYrux
wianerax. Bec tena. Heecomocth. ClioKeHHME CHJ, HANpaBICHHBIX 110 OJHOM MPSAMOM.



PaBnogeiictByromas cui. Cuna tpenust. TpeHne CKOIbXEeHUsl U TpeHHe NoKos. TpeHue B mpupoae
U TEXHHKE.
emoncmpayuu.
1. HaGmoneHue MEXaHMYECKOTO JABUKCHUS Tea.
N3mepennie cCKopoCTH NPSIMOJIMHEWHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIIMHU.
Habmronenre uaMeHeHus: CKOpOCTH MPU B3aUMO/ICHCTBUHU TEJL.
CpaBHeHue Macc 110 B3aUMO/IEUCTBUIO TE.
6. CnoxxeHue CUJI, HAallPaBJIEHHBIX IO OJHOM MPSAMOHU.

Jlabopamopusie pabomost u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIIKEHHUS (IIapUKa B KUAKOCTH, MOJIEIU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajee).

2. Ompenenenue cpeqHeil CKOPOCTH CKOJbKEHHUS OpyCKa WU IIapuKa MO HAKIOHHOM
IIJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTskeHus (aAedopmanuu) NpyKUHbI OT
MPUIOKEHHOMN CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbl TPEHUS CKOJIBXKEHHUS OT Beca Tella
U XapaKTepa CONPHUKACAIOIIMNXCS IOBEPXHOCTEH.

JlaByieHne TBEPABIX TeJl, )KUAKOCTE U ra3oB.

Hasnenue. CriocoObl yMEHBIIEHUS M YBEIMUYEHUs AaBieHus. JlaBneHue rasa. 3aBUCHMOCTD
JaBJIeHUA Ta3a oT oObeMa, Temneparypsl. [lepenada gaBiaeHUs: TBEPABIMU TEIAMH, KUIAKOCTIMU U
razamu. 3akoH Ilackans. [lHeBmMaTmyeckue MamIMHbBL. 3aBUCUMOCTb JIABJIEHUS KUIAKOCTH OT
riryounsl. ['uapocrarnyeckuii napagokce. Coodmaromuecs cocyabl. [ uapaBiudeckue MEXaHU3MBbI.

AtMocdepa 3emnu u atmochepHoe aaBineHue. [IpuurHbI CynecTBOBaHUS BO3AYIIHON 0007104YKH
3emuiu. OmbiT Toppuuernmu. M3mepeHne atMocqepHOTO JaBleHUS. 3aBHCHUMOCTH aTMOC(HEpPHOTO
JABJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 1is usmepeHus: atMochepHoro JaBiIeHHUS.

JleficTBHE )XKMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJo0. BeITaikuBaromas (apXuMen0Ba) CHia.
3akoH Apxumena. [TnaBanue ten. BozgyxoraBanue.

Hemoncmpayuu.

1. 3aBUCHMMOCTBH JaBJIEHMS T'a3a OT TEMIIEPATYypHI.
IIepenava naBiIeHUs JKUIKOCTBIO U Ta30M.
CooOmraroniuecst COCyIbl.
I'mppasinueckuii npecc.
[TposiBnenue neicTBus aTMOCc(HEepHOTO JaBICHHUS.
6. 3aBHCHMOCTH BBHITAJIKUBAIOMICH CHIIBI OT 00BbEMa TOTPYKEHHOM YacTH Tena W
IJIOTHOCTH KUAKOCTH.
7. PaBEHCTBO BBITAJIKHUBAIOIIECH CUJIbI BECY BBITECHEHHOM )KUIAKOCTH.
8. YcioBue mniaBaHusA TeN: IUIABAHUE WJIM TIOTPYKEHHE TE€l1 B 3aBUCUMOCTU OT
COOTHOILIEHUS TIOTHOCTEH Tea U KUIAKOCTH.
Jlabopamopuwvie pabomot u onvimeul.
1. HccrnenoBanue 3aBHCHMOCTH Beca Tela B BOJE OT O0ObEMa MOTPYKEHHOW B
JKUJKOCTh YacTH Tella.
2. OmnpeneneHue BBITAIKUBAIOUIEH CHIbI, JEHCTBYIOLIEH Ha TEIO, MOrPYKEHHOE B
KUJKOCTb.
3. IlpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHJIbI, JEHCTBYIOIIEH Ha TEJIO B
JKUJKOCTHU, OT MacChl TeJa.
4. OnbIThl, JIEMOHCTPUPYIOUTUE 3aBUCUMOCTH BBITAIKWBAIOIICH CHIIBI, AEHCTBYIOIICH
Ha TEJO B KHUJAKOCTH, OT 00BbEMa MOTPYKEHHON B MKUAKOCTh YACTH Tela M OT IUNIOTHOCTH
KUJIKOCTH.
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5. KoHcTpynpoBaHue apeomeTpa WIM KOHCTPYMPOBAHUE JIOJKU U OIpeAelieHHe e
Irpy30I10ABEMHOCTH.
PabGora u MOIIHOCTB. DHEprus.

Mexanunueckasi pabota. MOITHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBWIO paBHOBecHs pblyara.
[Ipumenenune mpaBuia paBHOBECHS pblyara K OJOKYy. «30J0TO€ NIPAaBUIIO» MEXaHMKH.
Koaddunuent nonesnoro neiicteus (nanee — KI1/1) mpocteix mexanu3zMoB. [IpocTeie MexaHU3MBbI
B OBITY U TEXHHUKE.

Mexanunyeckas sHeprus. Kunernueckas v noteHuuanbHas sHeprus. [IpeBpaienre onqHoro suaa
MEXaHUYECKOM dHEPIuu B APYyroil. 3aKkoH COXpaHEHUs! JHEPTUH B MEXaHUKE.

emoncmpayuu.

1. ITpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopusie pabomot u onvimeol.

1. Onpenenenue pabOTHl CUJIBI TPEHHS] NPU PABHOMEPHOM JBIXKEHHUU Tela IO
TOPU30HTAIILHOM TOBEPXHOCTH.

2. HccnenoBaHue ycaoBUil paBHOBECHS pbluara.

3. Usmepenue KIIJ] HakTOHHOM MIJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUS MEXAHUYECKOW SHEPTUU.

8 KUIACC
TemoBbie sBJICHHS.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KMHETUYECKOW TEOPHH CTPOEHHUs BeliecTBa. Macca u
pa3Mepbl aTOMOB M MoJIeKyJl. OmbITbl, MNOATBEPAKAAIOUIME  OCHOBHBIE  MOJOXKEHUS
MOJIEKYJIIPHOKMHETHUECKOU TEOPHH.

Mopnenu TBEPAOro, KUIKOTO W Tra3000pa3sHOr0 COCTOSIHWM BemiecTBa. Kpucrammuyeckue u
amop¢ubie Tena. OOBsICHEHHE CBOMCTB Ta30B, KUIAKOCTEH W TBEPIBIX TEI Ha OCHOBE IMOJIOKCHUU
MOJIEKYJIAPHO-KUHETUYECKOH Teopud. C(CMauumBaHWe U KaNWUISIpHbIE SBJICHUSA. TeIioBoe
pacuIMpeHue u cxxaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEILJIOBOTO JABMKEHUS 4acTHll. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHMs] BHYTPEHHEW SHEpPruu: TEIulonepesadya U COBEpIICHUE PabOThI.
Buasl Tenonepenaun: TEMIONPOBOIHOCTh, KOHBEKIUS, U3ITyUYEHHUE.

KonuuecTBo TemioTel. Y nenpHas TeII0EMKOCTD BellecTBa. Termoo0MeH U TEIIOBOE PaBHOBECHE.
VYpaBHenue TteruioBoro OanaHca. [lnaBnenwe u oTBepAeBaHHE KPUCTAUIMYECKUX BELIECTB.
VnenpHass Tteruiora moiaBieHus. l[lapooOpaszoBanme u konaencauus. Mcmapenuwe. Kunenwue.
VYaenbHas TeruioTa mapooOpazoBaHus. 3aBUCHMOCTh TEMIIEPATypbl KUIIEHUS OT aTMOC(hepHOro
JTABJICHUSI.

BnaxxnocTs Bo3yXa.

DHeprus TOIIMBA. Y IeibHask TEIIOTa CrOPaHUS.

[Tpunnumne! padotel TerioBbix asurareneit KI1/I termnoBoro asurarens. TemioBble nBUraTenu U
3al[UTa OKPYKAIOIIECH CPEbL.

3aKOH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1. HaGnrogenune 6pOyHOBCKOTO ABM)KEHUS.
Ha6monenne nuddy3um.
Habmronenue siBjeHU cMauynBaHUS M KaMWUISIPHBIX SBICHUI.
Haburonenre TemioBoro paciiupeHust Tei.
H3meHeHue AaBiieHUs ra3a Ipu U3MEHEHUH 00bEMa U HArpeBaHUH WU OXJIAKICHHH.
[IpaBuna usmepeHus TeMIepaTyphl.
Buasl Tennonepenaum.
OxaxkJIeHue MPU COBEPILICHUH PAOOTHI.
HarpeBanue npu coBepiiieHUU padOThl BHEITHUMU CHIIAMHU.
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10.CpaBHeHME TEIUIOEMKOCTEN Pa3IMYHBIX BELIECTB.

11.HabnroneHue KurmeHus.

12. HabnroaeHue mocTossHCTBA TeMIIEpaTyphl MPH IIABJICHHUH.

13.Monenu TeniIoBbIX ABUTATEIICH.

Jlabopamopusie pabomot u onvimel.

1. OmubITHI 10 OOHAPYKEHUIO JEHCTBHUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

2. OmnbITHI O BHIPAIIMBAHUIO KPUCTAIIOB IIOBAPEHHOW COMIU WIIU caxapa.

3. OnpITHI 110 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, )KUAKOCTEH U TBEPABIX TEII.

4. Omnpenenenue AaBIeHUs BO3ayxa B OajsioHE IITPHUIIA.

5. OnbIThl, AEMOHCTPUPYIOIME 3aBUCUMOCThH JaBJIEHHS BO3JlyXa OT €ro o0béMa u
HArpeBaHUs WIH OXJIaXKICHUSI.

6. IlpoBepka rumoTe3bl JWHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KUIAKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIIepaTyphl.

7. HabnroneHue n3MeHEHUs BHYTPEHHEH SHEPIHH Teja B pe3ysibTaTe TEIUIoNepe aun u
paboThl BHEIIHUX CHIL

8. HccienoBanue sBJICHHS TEIUIOOOMEHA IIPU CMEIIMBAHUU XOJIOHON U TOPSYEH BOBIL.

9. OmpeneneHue KOIWYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOH NHpHU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM ITWIHHAPOM.

10.Onpenenenue yneabHON TEMIIOEMKOCTH BEIIECTBA.

11.UccnenoBanue npouecca uCnapeHus.

12.0npenenenre OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

13.Onpenenenue yaenbHON TEIJIOTHI IIABJICHUS JIbJa.

DJieKTpuYecKre 1 MATHUTHbBIE SIBJICHHS.

OnexTpuszanus Ten. JBa poaa ayieKTpudecKux 3apsiioB. B3aumonelicTBue 3apsyKEHHBIX Te.
3akon KynoHna (3aBUCMMOCTH CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEIMUYMHBI 3apsOB U
pacCTOSTHUS MEXKIy TeTIaMu ).

OnekTpuueckoe mone. Hanpsok€HHOCTH anekTpuyeckoro mousd. [lpuHmMn cynepno3uiuu
AIIEKTPUYECKHUX I10JIeH (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DIEMEHTApHBIM ayiekTpudeckuil 3apsan. CTpoeHue aToMma.
[IpoBOAHUKY U AMAIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsija.

DNEKTPUUECKUN TOK. Y CIIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOT0 TOKA. VICTOUHUKHM MOCTOSTHHOTO
ToKa. [IefiCTBUS 31E€KTPUUECKOr0 TOKa (TEIMIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK
B )KHJIKOCTSIX U ra3ax.

Onextpuueckas nenb. Cuna Toka. DnekTpudyeckoe HanpspbkeHue. CoNpoTUBICHUE MTPOBOAHHKA.
VYaenbHoe compoTuBieHHE BemlecTBa. 3akoH Oma ans ywyactka uenu. I[locnemoBaTenbHoe H
napajuleJIbHOE COEIMHEHUE POBOIHUKOB.

PaGotra u mourHOCTh 3nekTpudeckoro Toka. 3akoH Jlxoyms—JleHma. DinekTpuueckue LENud U
MOTPEeOUTEIH IIEKTPUUECKON SHEeprun B ObITy. KopoTkoe 3aMbikaHMe.

[TocTrosinHbie MarHuThl. B3anMoaeiicTBue MOCTOSTHHBIX MarHUTOB. MaruuTHoe mnoiyie. MarHuTHoe
nosie 3eMJId M €ro 3HaueHue g ku3Hu Ha 3emue. OnbiT Opcrena. MarHuTHOE TIoJie
INEKTPUUYECKOTO ToKa. [I[puMeHeHne 3IeKTPOMAarHuTOB B TeXHUKE. J{eCTBUE MAarHUTHOTO TOJI HA
IPOBOJAHMK C TOKOM. DJIEKTPOJBUTATENb IOCTOSIHHOIO ToKa. Vcrosib30BaHKE AJIEKTpOABUraTeen
B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCHIOPTE.

Omnpitel Gapanes. SBneHue snexrpoMaruuTHOM UHAYKIMH. [IpaBuino Jlenna. Dnekrporeneparop.
CrnocoObl  MONMY4YEHHUS AJIEKTPUYECKOM DHEPruH. DIJIEKTPOCTAHLMUM Ha  BO300OHOBIISIEMBIX
HMCTOYHHUKAX SHEPTHUU.

emoncmpayuu.

1. DnexTtpusauus Tei.

2. JlBa pojna 3NMeKTPUYECKHX 3apsiI0B U B3aUMOICHCTBUE 3apSKEHHBIX TEIl.
3. YcrpolcTBO U JeHCTBHUE 3EKTPOCKOINA.

4. DnekTpocTaTU4ecKas MHIYKLHUS.



3aKOH COXpaHEeHHUS SICKTPUUECKUX 3apsIOB.
[IpoBOAHUKY U AUDIIEKTPUKH.

MonenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUIECKOTO MOJIA.
HcTouHMKH TOCTOSIHHOTO TOKA.

9. JlelcTBUS 3IEKTPUUECKOTO TOKA.

10.OnexkTpruyecKuii TOK B )KUJIKOCTH.

11.T"a30BbIit pa3ps.

12.3MepeHne Cuiibl TOKa aMIIepMETPOM.

13.I3mepeHune JIeKTPUIeCKOro HAMPSKEHHS BOJTIbTMETPOM.

14.PeoctaT 1 Mara3uH COIPOTUBIICHU.

15.B3auMoelicTBUE TOCTOSTHHBIX MAarHUTOB.

16.MopaenupoBaHyue HEBO3MOKHOCTH pa3/IeJIeHUs [T0JIFOCOB MarHUTA.

17.MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18.0nwIT Dpcrena.

19.MarauTHoe 1ose ToKa. DJIEKTPOMarHur.

20.JleiicTBME MarHUTHOTO TIOJIS HA TPOBOJIHUK C TOKOM.

21.2neKkTpoaBUraTellb MOCTOSTHHOTO TOKA.

22.WccnenoBaHue sIBJICHUS HJIEKTPOMATHUTHON MHAYKIIHH.

23.0nbiTel Dapajes.

24.3aBUCUMOCTH HaIpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHS.

25.31eKTporeHepaTop noCTOSHHOTO TOKA.
Jlabopamopusie pabomost u onvimol.

1. OmnbIThI 10 HAOMIOACHUIO IEKTPU3ALMH TET UHIYKIIMEH U IPU COMPUKOCHOBEHHH.
HccnenoBanue ASMCTBUS 3IEKTPUIECKOTO T0JI HA TPOBOJHUKHU M TUDJICKTPUKH.
COopka u mpoBepKa padOoThI NEKTPUIECKON I[EMH MOCTOSTHHOTO TOKA.

H3mepenue u peryaupoBaHue CUIIbI TOKA.
W3mepeHue u pery1upoBaHHue HAMPSIKEHUS.

6. UccnenoBaHue 3aBUCHUMOCTH CHUJIbI  TOKAa, MJIYLIErO0 4Yepe3 pe3ucrop, OT
COTPOTHBIICHUS PE3UCTOPA U HANIPSKEHUSI HA PE3UCTOPE.

7. OnpITBl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTb JJIEKTPHUUECKOTO  COMPOTHUBIICHUS
MPOBOJHMKA OT €r0 JITMHBI, MIOIIAIN MOMEPEYHOr0 CEYEHUS U MaTepHana.

8. TlpoBepka mpaBwia CIIOXKEHUS HAMPSHKEHUM MPU TOCIEAOBATEIIBHOM COCIUHEHUU
JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuiia JjIsi CHIIBI TOKA IIPH MapauIeIbHOM COSAMHEHUHU PE3UCTOPOB.

10.Onpenenenue paboThI TEKTPHUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.

11.Onpenenenue MOLUTHOCTHU 3JIEKTPUUYECKOTO TOKA, BBIJIEIIEMOI Ha PE3UCTOpE.

12.MccnenoBanrue 3aBUCUMOCTH CHUJIBI TOKa, MJIYIIEro uepe3 JamIoyKy, OT
HaIIpsDKEHUS Ha HEel.

13.0Onpenenenue KII/l narpeBarens.

14.WccnenoBanrie MarHUTHOTO B3aUMOJCHCTBHUS MOCTOSTHHBIX MarHUTOB.

15.M3yuyeHne MarHUTHOTO TOJIS TOCTOSHHBIX MAarHUTOB MpU UX OOBEAMHEHUU U
pa3ieNeHUH.

16.VMccnenoBanue AeCTBUS SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.0n0bITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMOJICUCTBHS KAaTYIIKH C TOKOM
Y MarHuTa OT CHJIbI TOKA U HAaNpaBJICHHS TOKA B KaTYIIIKE.

18.M3yuenue neicTBUsS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19.KonctpynpoBaHnue 1 u3yueHue padoThl JEKTPOIBUTATETIS.

20.13mepenune KIIJ] anekTpoaBUraTesibHON YCTaHOBKHU.

21.00bITEL O UCCIEIOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOW MHIYKIIMH: UCCIIEOBAHHE
M3MEHEHUN 3HaYEHUs U HAIPaBJICHUS WHIYKIIMOHHOTO TOKA.
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9 KJIACC
MexaHn4yeckue siBJICHHS.

Mexannyeckoe nBmxeHue. MarepuanbHas Touka. Cucrema otcu€ra. OTHOCHTENIBHOCTh
MEXaHUYECKOTO JBHW)KEHHs. PaBHOMepHOEe mnpsAMoauMHENHHOe JABWXkeHue. HepaBHOMepHOE
npsMoJIMHEHOe nBMkeHue. CpeaHsss U MIHOBEHHas CKOPOCTb Tela IpU HEpPaBHOMEPHOM
JIBIDKCHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMonuHeitHoe aBrkeHue. CBoOoaHoe maneHue. OMbITHI
lanunes.

PaBHOMepHOE nBUKEHUE 1O OKpykHOCTH. [lepuon u yactota obpamenus. JIuneliHas u yrionas
cKkopocTH. LleHTpocTpeMHuTENBHOE YCKOPEHHE.

ITepBriii 3akon HeroToHa. Btopoii 3akoH Herotona. Tperuit 3akoH Hprotona. IlpunHnmn
CYNEPIIO3ULUH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujia TPEHUs CKOJIBKEHHUS, CUJIa TPEHUS MOKOS,
JpYTUe BUJIBI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpeHHEe CBOOOTHOTrO maneHus. [IBuxeHue
wianet Bokpyr Coinnua. [lepBas kocmuueckasi ckopocTb. HeBecoMOCTh U eperpysKu.

PaBHOBecue marepuanbHON TOUKU. AOCONMIOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tela C
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynsc tena. M3menenne ummynbca. Mmnynbc cuibl. 3aKOH COXpaHEHUS MMITYJIbCA.
PeaktuBHOE NBUKEHUE.

Mexannueckas pabora U MouiHOCTh. PaGora cunm TsbkecTH, ympyroctd, Tpenus. CBs3b
Hepruu u padotel. lloTeHuumanbHas 3HEprust Tena, MOAHIATOIO HaJ MOBEPXHOCTHIO 3EMIIH.
[loTeHumanbHas 3Heprus cxaTou npykuHbl. Kunernueckast sueprus. Teopema 0 KMHETHYECKOU
SHEpPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTHH.

Hemoncmpauyuu.

1. HaOnroneHune MeXaHHMUECKOT'O ABM)KEHHUS T€Jla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHME NyTel M TPACKTOPUN ABUKEHUS OJHOTO U TOTO K€ Tela OTHOCUTEIbHO

pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS MPSAMOJIMHENHOTO IBU>KECHHUSI.

4. HWccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUSI.

5. HalGnropenue nBuXeHHs Teja M0 OKPY>KHOCTH.

6. HaOmroneHne mMexaHWYeCKUX SIBJICHHM, NPOUCXOASAIINUX B cUcTeMe oTcuéra «Tenexka»

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENbHO KabuHeTa GU3UKH.
7. 3aBUCHMOCTb YCKOPEHHUS Te€la OT MAaCChl TeJla U JEHCTBYIOIIEH Ha HETO CUJIBL.
8. HabmroneHnue paBeHCTBa CUIT IIPU B3aUMOJICHCTBUU Tell.
9. V3MmeHeHue Beca Teja IPU YCKOPEHHOM JBH)KEHUU.
10. Ilepenaua nmiynbca Ipu B3aUMOJEHCTBUH TEI.
11. IIpeoOpa3oBaHus 3HEPTUU ITPU B3aUMOJICHCTBUH TEI.
12. CoxpaHeHue UMIyJbCa IIPU HEYIIPYTOM B3aUMOJCHCTBUN.
13. CoxpaHeHre UMITyJIbCa TIPH a0COTIOTHO YIIPYTOM B3aUMO/ICHCTBHH.
14. HabGnroneHune peakTHBHOTO JIBUYKEHUSI.
15. CoxpaHeHrne MEXaHHUYECKOW YHEPTUH MPH CBOOOTHOM IaJICHUN.
16. CoxpaneHne MEXaHMYECKOW SHEPTHH MPU JBUKEHUHU TeJa MOJI ACHCTBUEM MIPYKUHBI.
Jlabopamopnusie pabomsl u onvimol.
1. KoHcTpyupoBaHue TpakTa [jsi pa3roHa M JajlbHEHIIErO0 PAaBHOMEPHOIO JABUKEHUS
HIapHUKa WIH TEIEKKH.

2. Ompenenenue cpenHed CKOPOCTH CKOJBXKEHUS Opycka WU ABWKEHHS IIApHKa IO
HAKJIOHHOH TUIOCKOCTH.

3. OmnpeneneHue YCKOpEHHs Tella NPU PABHOYCKOPEHHOM JBUKEHHUHM [0 HAKJIOHHOU
IIJIOCKOCTH.
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10.

11.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM ABMKEHHU Oe€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rUmoTe3bl: €ciau MpU PaBHOYCKOPEHHOM JBUKEHHH 0€3 HauajabHOW CKOPOCTH
IIYTHU OTHOCATCA KaK pAnd HEYETHBIX YUCCJI, TO COOTBCTCTBYIOIIUC ITPOMECIKYTKH BPCMCHU
OJIMHAKOBBI.

I/ICCHGZ[OBaHI/Ie 3aBUCMUMOCTH CHJIBI TPCEHHA CKOJBXCHHA OT CHWJIbl HOPMAJIBHOI'O
JTABJICHHUSL.

Omnpenenenne Ko HUIMESHTA TPESHUS CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOTbl CHJIBI TPEHUS INPU PABHOMEPHOM JBMKEHMM Tela IO
TOPU30HTAILHON MOBEPXHOCTH.

Onpenenenne pabOTBI CHIIBI YIPYrOCTH NpU MOIBEME Tpy3a C HCIOIB30BaHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

M3ydeHue 3ak0Ha COXpaHEHUS YHEPTHH.

MexaHu4eckune KoJie0aHUs M BOJTHBI.

Konebarenproe npmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHWH: TMEPHOM, YacToTa,
amMIuIuTyAa. MaTtematuueckuid M NPYXKHHHBIM MasTHuku. IIpeBpamieHue 5sHepruu npu
K0JIe0aTEeIbHOM ABHKECHUU.

3aryxatomue KosiebaHus. BeiHyxaeHHble koneOaHus. Pe3onanc. MexaHuueckue BOJIHBI.
CBolicTBa MexaHMUECKUX BOJH. [IposionbHbIe U MonepedyHble BOIHbI. J[JIMHA BOJHBI U CKOPOCTh €€
pacrpocTpaHeHHs. MexaHu4YecKre BOJIHbI B TBEPJOM Telle, CeHCMUUYECKUE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa M BbicoTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Hemoncmpauuu.

1. Habmonenue xonebaHuil Te MO IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

2. Habnronenue kosnebaHuil rpy3a Ha HUTH U Ha IIPY>KUHE.

3. HalGmroneHue BbIHYX ACHHBIX KOJI€OaHUN U pe30HaHca.

4. PacnpocTpaHeHHEe IPOIOJIBHBIX U NONEPEYHbIX BOJH (HA MOJAEIH).

5. HalnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUI pE30HaHC.

Jlabopamopnusie pabomsl u onvimol.

1. OmnpeneneHue 4acToThl U Nepuojia KojaeOaHN MaTeMaTHYECKOTr0 MasiTHUKA.

2. OmpeneneHue 4acTOTHI U NEpHOJIa KOJIeOaHUM PYKUHHOTO MAasgTHHKA.

3. HccnepoBaHue 3aBUCUMOCTH Iiepuoja KoieOaHWH IOABELIEHHOTO K HHUTU TIpy3a OT
JUIMHBI HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH IE€pHOAa KoJI€OAaHUH NPYKUHHOI'O MAasTHHKAa OT Macchl
rpysa.

5. IIpoBepka He3aBHCHMOCTH IIEpUOJia KOJIEOAHUH Ipy3a, OJIBEIIEHHOTO K HUTH, OT Macchl
rpysa.

6. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh IIeproJa KojaeOaHU MPY>KMHHOTO MasiTHUKA
OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO MajeHHUS.

DJIeKTPOMATHUTHOE T0JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE MoJie. DJIEKTPOMarHuTHbIe BOJIHbI. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH.
[Ixana smeKTpOMarHUTHHIX BOJIH. VCIIOIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

l.
2.

CBolicTBa 2JICKTPOMAarHUTHBIX BOJIH.
BoJsHOBEIE CBOMICTBA CBETA.

Jlabopamopuwvie pabomot u onvimol.

1.

N3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOUIIBHOTO TeIe(OHA.

CBeToBBIC SIBJICHHA.



JlyueBas mMopenb cBera. Mcrounuku cseta. IIpsiMonuHeEHOE pacnpoCTpaHEHHUE CBeETa.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHuUs CBETA.

[Tpenomiienne cBerta. 3akoH mpenoMieHUs cBera. [lonHoe BHyTpeHHEE OTpaK€HUE CBETA.
Hcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAaXXEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xop siyyedt B tuH3e. Onrudeckas cucreMa ¢oroannapara, MUKpOCKOIIa M TeJIeCKOoma.
I'na3 kak ontuyeckas cucrema. banzopykocTs U JalbHO30PKOCTb.

Paznoxenue 6enoro ceera B crekTp. OnbiTel HptoToHa. CliojkeHUE CIIEKTPaIbHBIX L[BETOB.
Hucnepcus caera.

Hemoncmpauuu.

[IpssMonMHENHOE pacIIpOCTPAHEHHUE CBETA.
OtpaxkeHue cpera.
[onmyyenne n300pakeHMIA B TUIOCKOM, BOTHYTOM H BBIITYKJIIOM 3€pKaJiax.
ITpenomiieHne cBeTa.
OnTu4eckuii CBETOBOI.
Xona nydeil B cobuparoleii TnH3e.
Xox Jiydeil B paccenBaroleH JIMH3E.
[Tony4yeHnue n300paxeHnii C MOMOIIBIO JIHH3.
[Mpunnun neiictBus ¢oroanmapara, MUKPOCKOIIA M TEJIECKOTIA.
10. Moxenb riaza.
11. PaznosxeHne 6€70r0 CBETa B CHEKTP.
12. [lomyuenue 6e0ro CBETa MPHU CII0KEHUH CBETAa Pa3HBIX 1IBETOB.
Jlabopamopnusie pabomsl u onvimol.
1. HccnepoBaHne 3aBUCUMOCTH yTIjla OTPa)KEHUsI CBETOBOIO JIy4a OT YIJIa NaJCHMUS.
2. W3yuyeHue XapakTEepUCTUK U300paKEHUS MPEIMETA B IIJIOCKOM 3€pKaJle.
3. HccnenoBaHue 3aBUCMMOCTH yIJla IPEJIOMIIEHUS CBETOBOIO Jyda OT yrja MaJeHUs Ha
IPaHULIE «BO3LyX—CTEKIIO».
[Tony4yenne n300paxeHuit C MOMOLIbIO COOUPAIOLIEH JTMH3BI.
Omnpenenenne GOKyCHOIO pacCTOSHUS M ONTHYECKON CHIIBI COOMPArOLEH JIMH3HI.
OnbITHI IO PA3I0KEHUIO OEJIOro CBETa B CIIEKTD.
OnpIThl 1O BOCHPUSATHIO IIBETa MPEIMETOB IPU UX HAOIIOAEHUU 4Yepe3 ILBETOBbHIE
(UIBTPBHL.
KBanToOBbI€ siBJICHUS.

OmnbiTel Pesepdopna u minanerapHas mozaens aroma. Moxens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PaguoaktuBHoCTh. Anbda, Oeta- U Tramma-usznydeHus. CTpoeHHME AaTOMHOTO sjpa.
Hyknonnass wmopens aromHoro sapa. M3oromsl. PanumoaktuBHble mpeBpamieHus. llepuon
II0JIypacnaaa aTOMHBIX sJIep.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsIOBOTO U MAacCOBOIO YMCEI. DHEPIusl CBA3U
aTOMHBIX saep. CBsA3b Maccel ¥ dHepruu. Peakuuu cuHTes3a U aeneHus suaep. McTouHukn 3Hepruu
ConHua u 3B€31.

SAnepnas sHepreruka. JlelicTBYs paAMOaKTUBHbBIX U3JIyY€HNUN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrHieKTphl U3IIy4eHNUs U MOJIOIIECHHUS.

CrieKTphl pa3auyHbIX I'a30B.

CnekTp Bojopoaa.

Habumronenue tpekoB B kamepe BusbcoHa.

PaGota cuéTunka HOHU3UPYIOMINX U3TYyYSHUI.

Peructpanus nznydeHus: NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.
Jlaﬁopamopnbte paodomot u onvimol.

1. HaOnroneHue CIUIOMIHBIX U TMHENUATHIX CIEKTPOB U3IyUYEHUSI.
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2. HccnenoBaHue TPEKOB: W3MEPEHHE OJHEPIMM YacTHLBI IO TOPMO3HOMY IIyTH (IO

¢dororpadpusam).

3. H3mepeHue paauoakTHBHOTO (OHA.

IToBTOpHTEIBHO-00001IAOIINI MOLYIb.

[ToBTOpHTENEHO-00001IAIOIINI MOYJIF PEAHA3HAYCH Ul CHCTEMaTH3aluu M 0000IIeHus
IPEJIMETHOTO COJICPIKAHHS U OIBITA JICSITEIbHOCTH, TPUOOPETEHHOTO MPH U3YYCHUU BCErO Kypca
Gu3MKH, a TaKkKe A MOJATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHy MO (U3UKE UIs
00yJaromuxcs, BEIOPABIIMX 3TOT yYEOHBIH MPEIMET.

[Ipn n3yueHHn NaHHOTO MOIYJIS PEaTU3yIOTCS U CUCTEMATH3UPYIOTCS BUBI AEATEIBLHOCTH,
Ha OCHOBE KOTOPBIX 00ECIICUNBACTCS TOCTH)KEHHIE TIPEJIMETHBIX M METAIPEIMETHBIX IJIAHUPYEMBIX
pe3ynbTaToB 0Oy4YeHHs, (OPMHUPYETCS E€CTECTBCHHOHAy4YHAs I'PAMOTHOCTh: OCBOCHHME Hay4YHBIX
METOJIOB HCCIJICJIOBAHUS SIBJICHUI TPHUPOJBI U TEXHHKH, OBJIAJCHHE YMCHUSIMU OOBICHATH
(¢usnyeckue SBICHHSA, TNPUMEHSS TIIOJNydCHHBIC 3HAHUS, pelmlarh 33Ja4d, B TOM YHCIIE
Ka4eCTBEHHBIC U KCIICPUMEHTAIIbHBIC.

[IpuHIMNMAIBHO AEATENLHOCTHBIA XapakTep JaHHOTO pasjiena peaausyercs 3a CuéT TOro,
4TO 00yYarOIIHECs BBITIONHSIOT 3aJaHUs1, B KOTOPBIX UM IPEIaracTcs:

Ha OCHOBE TOJYYSHHBIX 3HAaHUW PACIO3HABATh M HAYYHO OOBACHATH (PU3NYECKUE SBICHUS B
OKPYKaIOIIel TIPUPOJIC U MOBCEIHEBHON JKU3HH;

UCIIONIb30BAaTh HAYYHBIE METOJbI MCCIIETOBaHUS (DU3UYECKUX SIBICHUH, B TOM YHCIE IS
IPOBEPKH TMITOTE3 M MOJIYYCHHS TECOPETHUCCKHUX BBIBOIOB;

OOBSACHATH HayYyHBIE OCHOBBI HanOoOJiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPAKTUYECKOr0 HMCIOJIb30BAaHMS PA3IMYHBIX MCTOYHUKOB DHEPIHMHM HA OCHOBE 3aKOHA
NpEBpPAIICHHS U COXPAHEHHUS BCEX N3BECTHBIX BUJIOB SHEPTHH.

Kaxmas w3 TeM MJaHHOTO MOAYNS BKIIOYAeT JKCIEPUMEHTAIBHOE HCCIIeIOBAHNE
obobmaromero xapakrepa. MoIyinb 3aBepluacTcsi MPOBEICHHEM JHAarHOCTUYECKOW U OLIEHOYHOM
paboThI 32 KypC OCHOBHOTO 00IIIEro 00pa3oBaHMsL.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

N3yuyenne (u3uKy Ha ypOBHE OCHOBHOTO OOIIET0 OOpa30BaHMS HAIPABIEHO HA JOCTHIKECHUE
JMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIBTATOB.

B pesynbrare n3ydenusi pu3MKU Ha ypOBHE OCHOBHOI'O 00111ero 00pa3oBaHus y 00y4aronierocs
OynyT chopMHUPOBaHBI CIEIYIOUIHE JINYHOCTHBIE PE3YJIbTAaThl B YACTH:

. 1) mnaTpMOTH4€CKOro BOCIIUTAHUSA:

o - IpOsBICHUE HHTEpEca K MCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHHCKOMN
¢bu3nveckoil HayKH;

. - IEHHOCTHOE OTHOIICHUE K IOCTHKECHUSAM POCCUHCKUX YUEHBIX-(DU3HUKOB;

o 2) rpaKIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

. - TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCYXJEHHU OOIIECTBEHHO 3HAYMMBIX U
TUYECKHUX MPOOsIeM, CBSI3aHHbBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTIDKEHUH (pu3ukuy;

o - OCO3HaHME BAKHOCTU MOPAIbHO-ITUUECKUX IPUHIUIIOB B IEATEIBHOCTH YYEHOTIO;

. 3) 3cTeTH4eCcKOro BOCIMTAHMSA:

. - BOCTIPUSITHE ICTETUYECKUX Ka4eCTB (PU3NIECKOI HAyKH: €€ TapMOHUYHOTO TIOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

) 4) HeHHOCTH HAYYHOI'0 O3HAHUS:

o - OCO3HAHME LIEHHOCTU (pU3MUECKON HAyKH KaK MOIHOTO MHCTPYMEHTA IO3HAHUs MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENIIEN COCTABIIAIOLIEH KYJIbTYPHI,

. - pa3BUTHE HAYYHOM JTI0003HATENILHOCTH, HHTEPECa K UCCIIEIOBATENILCKOM NeSTETbHOCTH;

. 5) dopMupoBanus KyJLTYPHI 310POBbS M IMOLMOHAIBHOTO 0J1ar0ONMOJTy M



L4 - OCO3HaHUEC LICHHOCTHU 0e3011aCHOTO 06pa3a JKN3HHM B COBPCMCHHOM TCXHOJIOITMYCCKOM
MHUPE, BAXKHOCTHU ITPpaBUJI 0€e30I1aCHOTIO MMOBCACHUS Ha TPAHCIIOPTEC, HA JOporax, € 3JICKTPUYCCKHUM
n TCIIJIOBBIM O60py,I[OBaHI/I€M B IOMAIIHUX YCJIOBUAX;

. - ¢(OpMHUPOBAHHOCTb HaBbIKA pedIIeKCUH, TPU3HAHNE CBOETO MpaBa Ha OIIUOKY U TaKOIro
’Ke IIpaBa y Apyroro 4ejaoBeKa;

o 6) Tpyn0BOro BocnUTAHUS:

o - aKTMBHO€ Yy4yacTH€ B pEUICHUM MpPaKTUYECKUX 3anad (B paMKax CEMbH,

00pa3oBaTeNnbHOM OpraHu3alnu, ropoja, Kpasi) TEXHOJIOTUYECKON U COLIMaIbHOM HAMPABIEHHOCTH,
TPeOYIONIMX B TOM YHUCIIC U GUBNUCCKUX 3HAHHIA,

° - HHTEpEC K MPAKTHYECKOMY M3YYEHHUIO poQeccuii, CBI3aHHBIX ¢ (PU3UKOMH;
. 7) 3KOJIOrM4€eCKOr0 BOCIIMTAHMS:
° - OpMEHTalusl Ha MpUMEHEHHe (PU3MYECKMX 3HAHWHM JUIs pemeHwus 3agad B 001acTu

OKpYy’)Xarolel cpefpbl, MIAHUPOBAHUS MOCTYNKOB U OIEHKM MX BO3MOXHBIX IOCIEIACTBUI IS
OKpY>Karolllen Cpeibl;

. - OCO3HaHHE TII00ATBHOTO XapaKTepa YKOJOTHUECKUX MPOOIIEM U IyTEeH UX pelIeHMS,;

) 8) ajanTanuu K N3MEHAIIHUMCSH YCJIOBUAM COLHUAIBHON U MPUPOAHOH Cpeabl:

° - MOTPEOHOCTh BO B3aWMOJICHCTBHM IIPH BBIMOJHEHWHW HCCIICIOBAHWH W IPOCKTOB
(bu3nvecKoil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

° - MIOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 NPAKTUYECKYIO IEATEIbHOCTD;

° - moTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHWH, B TOM 4YHCiIE (HOPMYITHPOBATH UICH,
MTOHSATHS, THIIOTE3bI O PU3HUECKUX OOBEKTAX U SIBJICHUSX;

° - OCO3HaHHE JIe(HUITMTOB COOCTBEHHBIX 3HAHUK U KOMIIETCHTHOCTEH B 00J1aCTH (DU3UKH,

° - INIAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETECHUN HOBBIX (DU3UYCCKUX 3HAHUI;

° - CTpeMJICHHWE aHaJU3UpPOBaTh W BBIBIATH B3aWMOCBSI3U IPUPOJBLI, OOIIECTBA M
3KOHOMHKH, B TOM YHCJIC C UCIIOJIB30BAaHUECM (1)H31/I‘-I€CKI/IX 3HaHI/If/'I;

° - OIICHKa CBOUX NEHCTBUI ¢ Y4ETOM BIHMSHHUS Ha OKPYKAIOIIYIO CpPeay, BO3MOKHBIX

TJI00AIBHBIX TTOCIIEICTBUM.
METAINPEAMETHBIE PE3YJIbTATHI
B pesymnbTare ocBoeHUS MPOrpaMMbl 110 GU3HUKE HA YPOBHE OCHOBHOTO OOIero 00Opa3oBaHUs y
oOyuvaromierocsi OyayT chopMUpOBaHBI MeTaNpeIMeTHBbIE Pe3yJbTAThl, BKIIOYAIOIIUC
MMO3HABATEIIBHBIC YHHUBEPCAJIbHBIC YYCOHBIC IEHCTBUS, KOMMYHHKATHBHBIC YHHUBEPCAIbHBIC
y4eOHBIC JCHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHbIC yU4COHBIC JCHCTBUSI.

Ilo3HaBaTe/bHBbIC YHMBepCcAIbHbIE y4eOHbIe AeiicTBUS

Ba3oBrle JJornuyeckue aeiicTBUA:

. BBISIBJISATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHH);

. yCTaHaBJIMBaTh CYLIECTBEHHBIH MPU3HAK KIACCU(PUKALMM, OCHOBAHUS Ul 000O0IIEHUs U
CPaBHEHUS,

. BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEYMS] B pacCMaTpUBAEMbIX (PaKTax, JAHHBIX U
HaOJIIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

. BBISIBJISAT NIPUUMHHO-CIICICTBEHHBIE CBA3M IpPU M3YYEHHUU (PU3MUECKUX SBICHUH U

MIPOIIECCOB, JIEJIaTh BBIBOJIBI C MCIIOIH30BAHUEM JISTYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIFOUCHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3NUECKUX BEIUYKH,

. CaMOCTOSITENILHO BBIOMPATh CIOCO0 pelieHus yueOHoU ¢Gu3nyeckoi 3aaauu (CpaBHEHUE
HECKOJIbKMX BapUaHTOB peEIICHUs, BHIOOp HamOoiee MOAXOISAMIET0 C YYETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTCPHUECB).



Ba3oBrble ucciienoBaTebLCcKue AeiiCTBHUSA:

o UCII0JIb30BaTh BONPOCHI KaK HCCIIEN0BATEIbCKUI HHCTPYMEHT MIO3HAHMS;

. MPOBOJIUTH 110 CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (DU3NIECKUN
HKCHEPUMEHT, HEOOJIILIOE UCCIIeI0BAaHIE (PU3UUYECKOTO SIBICHUS;

o OLIEHUBAaTh Ha NMPUMEHHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIMIO, MOJYYEHHYIO B XOJ€
HCCIIEA0BAHUS WIH DKCIIEPUMEHTA;

. CaMOCTOSITENIEHO (pOpMyTUPOBATH 0OOOIIECHHS ¥ BBIBOJIBI 110 PE3YJIbTaTaM IMPOBEAEHHOTO
HaOJII01eHUS, OIIbITA, UCCIIEI0BaHMS;

o IIPOrHO3UPOBATh BO3MOYKHOE JalibHEilee pa3BUTHE (PU3UUECKUX IPOLIECCOB, a TAKXKe

BBIIBUTaTh IPEIIOJ0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanmei:

o IPUMEHATh Pa3IMyYHble METObl, MHCTPYMEHTBI M 3alpoCchl IpPHU IOHMCKE M OTOOpe
MHPOPMALIUY WK TAHHBIX C YIETOM MPEIOKEHHONW y4eOHOoM (hru3nyecKoi 3a1a4m;

. aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH HMH(OPMALMIO Pa3IUUHbIX
BUJIOB ¥ (pOPM IPECTABICHHUS;

. CaMOCTOSITEJIbHO BBIOMpAaTh ONTHMAIbHYIO (HOpMY MpEACTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATH pelIaeMble 3aJ]a4l HECIOKHBIMU CXEMaMH, AMarpaMMaMU, HHOU rpadukoil u ux
KOMOUHAIIUAMUA.

KoMMmyHukaTHBHBIE YHHBepcaibHblIe yueOHbIe 1eiCTBUA:

o B XoJe O0OCyXIeHHs ydyeOHOro MaTepualla, pe3yJbTaToB J1a0OpaTOpHbIX paboT u
IIPOEKTOB 3aJlaBaTh BONPOCHI IO CYLIECTBY OOCYXJaeMOM TeMbl U BBICKAa3bIBATh WJIEH,
HalleJICHHbIE Ha pellIeHue 3a/1a4u U MoAJepKaHue 0JaroKenaTeIbHOCTH O0IeH S,

o COIIOCTABJIATh CBOM CYXKICHMS C CYXICHUAMU JPYrUX Y4YacTHUKOB [JHUAJOra,
OOHapyXUBATh PA3IMINE U CXOJICTBO MO3HIINH;

. BBIPAKATh CBOKO TOUKY 3PEHHUs B YCTHBIX U IHCbMEHHBIX TEKCTAX;

. nyOJIMYHO  TPEACTaBIATH  pPE3yJAbTaThl  BBINOJHEHHOTO  (PU3UYECKOTO  OIBITa
(9KcIIepUMeHTa, UcCiel0BaHMsl, IPOEKTA);

o IIOHUMAaTh U MCII0JIb30BaTh IPEUMYIIECTBa KOMAaHIHON U MHIMBUAYAIbHOW pabOThl IpU
peleHrH KOHKPETHOW (PU3NIECKO POOIIeMbI;

. IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHMW30BBIBATH JEUCTBUS IO €€

JTOCTHXKEHHUIO: PACIpPeesaTh PO, OOCYXKIaTh MPOIECCHl U PE3yJbTaThl COBMECTHOH pabOThI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEM;

L4 BBIIIOJIHATE CBOIO 4YacCTb pa6OTI)I, A0CTHUrass KadCCTBCHHOI'O pcC3yjibTaTa IIO CBOCMY
HaIIpaBJICHUIO U KOOPAUHHUPYS CBOU HeﬁCTBHH C ApYruiMHU YWICHAMU KOMaHIbI;
L4 OICHMBATh Ka4C€CTBO CBOCI'O BKJIaJa B O6IlII/II>'I IMPOAYKT IO KPUTCPUAM, CaAMOCTOATCIIbHO

C(bOpMyHI/IpOBaHHBIM Y4aCTHUKaMHA BBaHMOHeﬁCTBHH.

Pery1siTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranuszanms:

o BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalMsX, TPEOYIOIINX JUIS PEIICHHUS
(bu3nUecKuX 3HAHUH;

o OPHEHTUPOBATbCSA B PA3JIMYHBIX TOAXOJAX MPHHATUS pPEUICHUH (MHIUBUAYaJbHOE,
NPUHATHE PELICHUS B IPYIINeE, NPUHIATHE PELICHUI IPYIION);

o CaMOCTOSAITENIFHO COCTaBJIATh QJITOPUTM pEUICHUS (QHU3MYECKON 3amaud WM IJIaHa

UCCIEOBAaHU € Y4€TOM HMEIOUIMXCA  PECYpcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHPOBaTh Mpe/ijaraeMble BApUAHThI PELLICHUIA;

o JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTB 3a PEIlECHHE.

CaMOKOHTPOJIb, SMOLHOHAJIBHBIH HHTEJIEKT:



L4 AaBaTb aICKBATHYIO OLICHKY CUTyallMu W NPCJIaraTh jiaH eé U3MCHCHMUA,

o OOBSCHATH NPUYMHBI JOCTHKEHUS (HEIOCTIDKEHHS) Pe3yIbTaTOB JESATEIbHOCTH, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OTIBITY;
o BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTh (B TOM YHCIIE B XOJ BBIMOJHEHUS (PU3HUECKOTO

UCCIIEIOBAaHMsI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIMXCS CHUTYyalUH,
YCTAaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

L4 OLCHUBATHL COOTBCTCTBHUEC PE3YyJibTaTa LUCJIU U YCIIOBUAM,

L4 CTaBUThL CeOs1 HA MECTO APyroro 4€jJoOB€Ka B XOAC CIIOpa WKW AWCKYCCHMU HAa HAYYHYIO
TEMY, IOHUMATb MOTUBLI, HAMCPCHHS U JIOTUKY APYToro;

L4 IIpU3HABATb cBOE IIpaBO Ha OI_I_II/I6Ky npu pCIICHUA (1)I/ISI/I‘IGCKI/IX 3aJady HJIN B

YTBEPKICHUAX HA HAYYHBIC TEMBI U TAKOE K€ IIPABO APYIoro.
INPEAMETHBIE PE3YJIBTATbHI

K xonmy oOyuenuss B 7 KJjacce INpeIMETHBIE PE3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh COPMHUPOBAHHOCTH Y O0yUaAIOIIUXCSI YMEHUI:

. UCIIONIb30BaTh MOHATHUA: (U3MYECKHMe U XUMHYECKHE SBICHUS, HaOII0JeHHE,
9KCIIEPUMEHT, MOJIEJb, TUIIOTE3a, EAUHULBI (PU3NUECKUX BEIUYMH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSTHUS BellecTBa (TBEPAOE, )KUIKOE, ra3000pa3Hoe), MEXaHHUECKOe ABIKEHHE (pPaBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHENHOE), TPAEKTOpUs, paBHOJIEHCTBYIOIIAs cuia, JAepopmarus
(ynpyrasi, mjaacTuuecKkas), HeBECOMOCTb, COOOIIAIONINECS] COCYIbI;

. pasnuuath sBiaeHus (quddys3us, TEIIoBOe ABUKEHHE YACTHIl BEUIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, UHEPLIMS, B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEI
C 3aKpEIIEHHON OCBIO BPAILEHHUS, IIepeada JABICHUS TBEPABIMU TeJIaAMHU, KUJKOCTIMU U ra3zami,
aTMoc(epHOe J1aBiIeHHUE, TUIaBaHUE TEJl, IPEBPAIICHUS MEXaHUYECKOW IHEPIUU) 110 OIUCAHUIO UX
XapaKTEepPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUYECKOE SIBIICHUE;

. pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MUYECKUX SIBICHUH B OKPYXKAIOIIEM MHpE, B
TOM uucie (pU3nUecKue SIBICHUS B MPUPOJAE: MPUMEPHI JABIKEHUS C PA3IUYHBIMU CKOPOCTSIMU B
KUBOM M HEXUBOW NPHUPOAE, ACHCTBHE CHJIBI TPEHHUS B TPUPOJE M TEXHUKE, BIUSHUE
aTMoc(hepHOro NaBjeHHs Ha >KUBOW OpraHH3M, IUIaBaHUE PBIO, pblUuard B TeJie YellOBeKa, MPH
9TOM NEPEBOJAUTH IPAKTUYECKYI0 3aJady B Yy4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMICTBa
(mpu3HakK) GU3NICCKUX SBICHUM;

. OTNKCHIBAaTh M3y4YEHHBIE CBOMCTBA Tel U (U3UUYECKUE SIBJICHHS, WUCIONB3Ys (hHU3HUECKUe
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BEUIECTBA, BPEMS, I1yTh, CKOPOCTb, CPENIHAS CKOPOCTh, CUia
yIPYroCTH, CUjia TSHKECTH, BEC Tela, CUiia TPeHUsd, JaBjieHue (TBEPAOro Tena, KUIKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIA, MEXaHW4YecKas padoTa, MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHIIBI,
K03 (ULMEHT TOJE3HOT0 ACHCTBUS MEXaHU3MOB, KHHETUYECKas U MOTEHLIMAIbHAs DHEPTHsl), IPU
OIMCAaHWH MPABHIBHO TPAKTOBATh (PM3UYECKHI CMBICT UCTIOIB3YEMBIX BEIMYHH, UX 0003HAYCHHS
U eIUHUIBl (U3UYECKUX BEIUYHMH, HaXOAUTh (OPMYIIbI, CBSA3BIBAIOIIUE JIaHHYIO (PU3UYECKYIO
BEJIMYMHY C JAPYTHMMH BEIMYUHAMH, CTPOUTH TPaQUKU H3YYCHHBIX 3aBHCHMOCTEH (DU3MUECKUX
BEJINYUH;

. XapaKTepu30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBICHUS U MPOIECCHI, UCIIONb3Ys MpaBUiia
CJIOKEHUsI cuJil (BJIOJIb OJIHOM mpsiMoil), 3akoH I'yka, 3axkoH Ilackans, 3akoH Apxumerna, IpaBUIIO
paBHOBecHsl pbluara (6J10Ka), «30J0TO€ MPAaBUIIO» MEXAaHUKHU, 3aKOH COXPAaHEHUS MEXaHHYECKOMN
SHEPruM, NpU OBTOM JaBaThb CJOBECHYIO (OPMYJUPOBKY 3aKOHAa U 3alUCBIBaTh €ro
MaTeMaTHYeCKOE BbIPAXKECHUE;

. OOBACHATH (PU3HUECKUE SIBIICHUS, TPOLIECCHI U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYyallMil MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh MPUUYMHHO-CIICICTBEHHBIC CBSI3H,
CTpOUTH OOBSICHEHHE M3 |—2 JOrMYeckux IIaroB ¢ Omopoil Ha 1-2 H3y4EeHHBIX CBOICTBa
(bu3nUecKux SBICHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH;



. pemarh pacu€THBIE 3amadyd B 1-2 JCWCTBUS, HCIONB3YS 3aKOHBI W (POPMYIIBI,
CBsI3bIBatOIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHANM3a YCJIOBUS 33a[]auM 3allMChIBATh KPaTKOE
YCIIOBHE, TOJACTABIATh (U3UYECKUE BEIHMYMHBI B (POPMYISIBI M MPOBOAUTH PACUETHI, HAXOAUTh
CIpaBOYHbIC JAaHHbIE, HEOOXOAMMBbIC J[UIS pELICHUS 3a/ady, OIEHUBATh pPEATUCTHUYHOCTD
MOJTYYEHHON (PU3MUECKON BETMYUHBI;

. pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (PU3UYECKUX METOJIOB,
B ONMCAHUM HUCCIIEOBAHMS BBIICISATH IPOBEPSIEMOE INMPEANONIOKEHUE (TUIOTE3Y), pa3inyaTb U
WHTEPIPETUPOBATH MOTYYCHHBINA PE3yIbTaT, HAXOIUThH OLIMOKHU B XOJ€ OMBITA, JAENaTh BBIBOJIBI 110
€ro pe3yJibTaram;

. MPOBOJIUTH ONBITHI IO HAOIIOACHUIO (PU3MUECKUX SABICHUHA WK (PU3UIECKUX CBOWCTB TEIl:
(bopMynHUpOBaTh MPOBEPSEMBbIC MPEANONIOKEHHSI, COOUpAaTh YCTAHOBKY U3 MPEII0KEHHOTO
000pyAOBaHUS, 3aMUCHIBATH XOJI OTBITa U (POPMYINPOBATH BHIBOJIBI,

. BBIIIOJIHATh NPSIMbIE M3MEPEHUSl PacCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHUJIbl U
TEMIIEPaTyphbl ¢ UCIOJIB30BAHUEM AHAJIOTOBBIX U IUGPOBBIX MPHOOPOB, 3aMKUCHIBATh MOKAa3aHUS
prOOPOB ¢ YIETOM 3aJaHHON aOCOFOTHON MOTPEITHOCTH U3MEPEHUH;

. IIPOBOAUTH HCCJIEIOBAHUE 3aBUCHMOCTH OJHOW (DPM3MUECKON BEJIMYUHBI OT JPYrou ¢
UCIOJIb30BaHUEM MPSIMBIX M3MEPEHUN (3aBUCMMOCTU MYTH PABHOMEPHO JIBHXKYIIErOCs Tela OT
BPEMEHHU [BW)KCHUS Tella, CWJIBI TPEHUS CKOJIBKEHHsS OT Beca Tesa, KadecTBa 0O0paboTKH
MOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CUJIbl TPEHHUS OT IUIOIIAAUW CONPUKOCHOBEHUS TEJ, CHJIbI
YIIPYTOCTH OT YAJUHEHUS IPY>KUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00bEMa MOTpYKEHHOM YacTH Tela
U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCMMOCTH OT IJIOTHOCTH Tejla, OT TNIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJIO, YCIIOBHIA TUTABaHUS TeJl, YCIIOBHI PaBHOBECHS phlyara M 0JO0KOB), y4aCTBOBATh B
TUTAHUPOBAHUH y4eOHOTO HCCIIeI0OBAaHUS, COOMPATh YCTAHOBKY M BBITIOJNHATH U3MEPEHHUS, CIEIYs
MPEUIOKEHHOMY TUIaHy, (UKCHPOBATh pe3yIbTAaThl IMOJYYCHHOH 3aBHCHMOCTH (U3NUECKUX
BEJIMYMH B BHJE MPEAJIOKEHHBIX TabmuIi ¥ TpaduKoOB, JIelNaTh BBIBOJLI MO pe3ylbTaTaM
HCCIIE0BAHMS;

. MPOBOJIUTh KOCBEHHBIE M3MEpeHHs (PU3MUECKHMX BeNWYMH (IUIOTHOCTH BEHIECTBA
XKUJIKOCTU U TBEPAOTO TeJa, CUJla TPEHUS CKOJIbKEHHUS, IABICHUE BO3/yXa, BHITAJKUBAIOLIAs CUJIA,
JEWCTBYIONIAs Ha MOTPYKEHHOE B KUIKOCThH Teo, KO3()PHUIIMEHT MOIEe3HOTO AEWCTBUS MPOCTHIX
MEXaHHU3MOB), CIIEeQys MPEAIOKEHHONM MHCTPYKIMH: TPU BBINOJIHEHWHW H3MEpPEHHH cobupaTh
9KCIIEPUMEHTAIIBHYIO YCTAaHOBKY U BBIYMCIIATH 3HAYECHUE UCKOMOM BEIIMYMHBL;

. coOnofaTh IpaBWia TEXHHKH O€30macHOCTH TpH  pabore ¢ J1abOpaTOpHBIM
000opyIoBaHUEM;
o yKa3bIBaTh MPUHIIHITEI AEHCTBHUS NPUOOPOB U TEXHHYECKUX YCTPOICTB: BECHI, TEPMOMETP,

JMHAMOMETp, COOOLIAIOIINECS COCYABI, 0apoOMeTp, phlvar, IMOABMKHBIA M HEMOJBH)XKHBIN OJIOK,
HaKJIOHHAs! IIOCKOCTb;

o XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS N3YUYE€HHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OMmOpodM Ha HX onucaHus (B TOM UHCIE: MOAIMUIHUKH, YCTPOMCTBO BOAONPOBOJA,
TUJIpaBIMYECKUNA TPEecC, MAHOMETP, BBICOTOMEp, IOPILIHEBOM HAcCOC, apeOMETpP), HCIOIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHUH U HEOOXoJuMble (U3NYECKUE 3aKOHbI U
3aKOHOMEPHOCTH;

. NPUBOANUTH TpPUMEPHl (HaXOOUTh HH(OpMAIMIO O TpuUMepax) MPAKTHIECKOTO
UCHOJIb30BaHUS (U3NYECKUX 3HAHUN B MOBCEJHEBHOH >KM3HU Ui oOecrieyeHHst 0e301acHOCTH
npu oOpalleHnu ¢ NpudopaMM U TEXHUYECKHMMH YCTPOICTBaAMM, COXPAHEHMs 3/10pOBbS U
COOJIIOICHHS HOPM 3KOJIOTMYECKOI'0 TIOBEACHUS B OKpYXKartollei cpesie;

. OCYLIECTBIATh OTOOpP HCTOYHMKOB HHGpopMmanuu B VIHTepHETE B COOTBETCTBUHU C
3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUH M MNyTEM CpaBHEHUS
pa3IUYHBIX MCTOYHMKOB BBIJACIATh HH(GOpPMAlLMIO, KOTOpas SBJSETCS NPOTUBOPEUMBOM WIN
MO>KET OBITh HEJIOCTOBEPHOM;



. WCIIOJIb30BaTh MPHU BBINOIHEHUU YYEOHBIX 3aJaHUl HAyYHO-TIOMYJISIPHYIO JIUTEpPATypy
(bU3MYECKOTO CO/AEpKaHMsI, CIPAaBOYHBIE MaTepHallbl, pecypchbl cetu HTepHeT, BiaaeTh
npuéMaMy KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHus HHGOpMaLUMU U3 OAHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

. CO3/1aBaTh COOCTBCHHBIC KPAaTKHE MHCHMCHHBIC W YCTHBIC COOOIICHHMS Ha OCHOBE 2—3
HMCTOYHUKOB MH(pOpMAIUU (PU3NYECKOTO COJIEPKaHUS, B TOM YHCIE MyOJUYHO JeNaTh KpaTKue
COOOIIEHUsT O pe3yJbTaTax NPOSKTOB WM YYEOHBIX HCCICIOBAaHUH, MPU STOM TI'PAMOTHO
UCIONIb30BaTh M3YYCHHBIA MOHSATUNHBIA anmapaTr Kypca (U3MKH, COMPOBOXKAATH BBICTYILICHUE
Mpe3eHTalKEN;

. IIPY BBIMOJTHCHUH YYEOHBIX MPOCKTOB M WCCIICIOBAHHIA pPACIPENCIsITh O0OSI3aHHOCTH B
TpyIIe B COOTBETCTBUH C IMOCTABJICHHBIMH 33/1a4aMU, CICAUThH 3 BHIINOJIHEHUEM IJIaHa JIEHCTBUH,
aJICKBaTHO OIICHWBATh COOCTBCHHBIM BKJIAJ] B  JCATCIBHOCTH TPYIIBI, BBICTPAUBAThH
KOMMYHHKATHUBHOE B3aHMO/ICHCTBHIE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K koniy oOydenuss B 8 KJiacce MpeAMETHBIE pe3yNbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OoTpakaTh COPMUPOBAHHOCTH Y O0yUaAIOIIUXCSI YMEHUI:

o UCIIOJIb30BaTh TMOHSTHSA: Macca W pPa3Mepbl MOJEKYJ, TEIJIOBOE IBUKEHHE aTOMOB H
MOJICKYJI, arperaTHbIe COCTOSIHHSI BEIIECTBA, KPUCTAJUIMYECKUE M aMOP(HBIC TeJia, HACHIIIICHHBIN
Y HEHACBIIIEHHBIM Map, BIAKHOCTh BO3JyXa, TeMIlepaTypa, BHYTPEHHSS HHEpPrus, TEIIOBOM
JIBUTATENb, DSJIEMEHTAPHBIM JJIEKTPUUECKHN 3apsij, DSJIEKTPUYECKOE II0Jie, TMPOBOJAHUKUA U
TURIIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MAarHUTHOE TI0JIE;

o pasnuyath SBICHHUS (TEIJIOBOE pACHIMPEHHE W C)KaTue, Teruonepeaayda, TerIoBOe
paBHOBecHE, CMadyMBaHUE, KalWUISIPHBIC SBJICHUSA, HCHApEeHHe, KOHJCHCAIUs, IUIABJICHHE,
KpucTaym3anusi (OTBepAeBaHUE), KUICHHE, TeIulonepenavya (TErIONpOBOJAHOCTh, KOHBEKIIHS,
M3IIy4CHHUE), DJEKTpU3AIUs TeJl, B3aUMOJEHCTBHE 3apsoB, JCUCTBUSL AJICKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBHE MArHUTHOTO TOJsI HA MIPOBOJHHK C
TOKOM, JJICKTPOMAarHuWTHAas WHIYKIKSA) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHUE;

o pacrno3HaBaTh MPOSBIEHWE H3YyYEHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM MHpE, B
TOM YHClie (PU3NYECKUE SABJICHHS B IPUPOJIC: TOBEPXHOCTHOE HATSHKEHHUE U KATWJUIAPHBIC SIBJICHUS
B IIPHUpPOJIE, KPUCTAJUIBI B Npupoje, uznydenue ComHIla, 3aMep3aHue BOJI0OEMOB, MOPCKUE OpU3HI,
o0Opa3oBaHKe POCHI, TyMaHa, UHEsl, CHEra, MICKTPUICCKUE SBIICHUS B aTMOc(hepe, IIEKTPUIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMJH, Apeid IMOI0COB, POJIb MArHUTHOTO TOJS IS
KU3HHU Ha 3emiie, MOJSIPHOE CUSTHUE, TIPU 3TOM TMEPEBOAUTH MPAKTHUECKYIO 33/1ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWMCTBA (IpU3HAKHN) (PU3UUYECKUX SBIICHUM;

o OINKCHIBaTh M3y4YEHHBIE CBOMCTBA Tel U (U3UUYECKUE SIBJICHHS, WUCIONB3Ys (hHU3HUECKUe
BEJIMYUHBI (TEeMIIepaTypa, BHYTPEHHSSI SHEPTUs], KOJUYECTBO TEIUJIOTHI, y/ACJIbHAs TEIIOEMKOCTh
BElIECTBa, YJAelbHAas TEIUIOTa IUIABIEHUS, yJelbHas TeIIoTa MapooOpa3oBaHus, yeiabHas
TEIUIOTAa CTOpaHHWsS TOIUTMBA, KOA(M(OUIIMEHT TMOJIE3HOTO JICHCTBUS TEIUIOBOH  MAIIMHBI,
OTHOCHUTENbHAS BJIQXKHOCTh BO3/AyXa, OJJCKTPUUYECKUN 3apsi, cuja TOKa, JJIEKTPUYECKOEe
HaNpsDKEHUE, COTPOTHBIICHHE TPOBOJHUKA, YACIBHOE CONPOTUBICHHE BEIIECTBAa, padoTa U
MOIIHOCTh JJIEKTPUYECKOr0 TOKAa), MPHU OMUCAHUU MPABHIBHO TPAKTOBATH (PU3UYECKUI CMBICIT
HCIOJIb3YEMBIX BEIUYHH, 0003HAUCHUS U CIUHUIBI (PU3NUYCCKUX BEIMYMH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIME JAaHHYIO (U3UYECKYIO BEJIUYUHY C JAPYTUMHU BEIMUYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIMYUH,

. XapaKTepu30BaTh CBOWCTBA Tel, (U3NYCCKUE SIBJICHUS U TIPOIECCHI, HCIOJIB3Ys
OCHOBHBIE TMOJIOKECHHSI MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BEIIECTBA, MPHUHIIMII
CYIIEpIIO3UIIMH ToJiel (HAa KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma s
yuyacTka 1en#, 3akoH /[xoyns—JIeHna, 3aKkoH coXpaHeHHsI SHEPTUH, TIPU ATOM JIaBaTh CIIOBECHYIO
(hOpMyJIMPOBKY 3aKOHA U 3aITMChIBATH €M0 MAaTEMATHYECKOE BHIPAKCHHCE;



o OOBSICHATH (PU3UUECKHE TPOILIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyalluit
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh NPUYMHHOCIIECICTBEHHBIE CBS3HM, CTPOUTH
oO0bsicHeHHe M3 1—2 JIOrMYecKHX IaroB ¢ Omopoil Ha |—2 M3y4eHHBIX CBONCTBA (UINUIECKUX
SBJICHUH, PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

o pemath pacu€THBIE 3agadyd B 2-3 JCWCTBUS, HCIONB3YS 3aKOHBI W (POPMYIIBL,
CBsI3bIBaOIMe (PU3NUYECKUE BEJIMUMHBL: HA OCHOBE aHAJIM3a YCIOBUS 3a/laul 3allMChIBATh KPAaTKOE
YCIIOBHE, BBISBIATH HEJOCTATOK JAHHBIX JJISi PEIICHHs 3a7add, BHIOMPATh 3aKOHBI M (HOPMYJIHI,
HeoOXo/auMble sl €€ pelIeHus, NMPOBOAUTh PacuéThl M CPABHMBATH IMOJTYYEHHOE 3HAYEHUE
(U3NIeCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

o pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOYXKHO PEIIUTh MPH NOMOIIU (PU3MYECKIX METOJIOB,
UCIIOJIb3YSl ONMCAaHUE HCCIECJOBAHMS, BBIIEIATH IPOBEPAEMOE IIPEAIIONIOKEHUE, OLEHUBATh
IIPaBUIIBHOCTH NOPSAJIKA IIPOBEACHUS UCCIIEA0BAHMS, 1E€JIaTh BEIBOBL;

. MIPOBOJIUTH ONBITHI IO HAOIIOJCHUIO (PU3MUECKUX SBICHUNA W (PU3HMUECKUX CBOMCTB Tell
(KanmWUIApHbIE SBJICHUS, 3aBUCUMOCTb JaBJIEHHs BO3/AyXa OT ero o0bEéMa, TemIeparyphl,
CKOPOCTH IIpOLIECCAa OCThIBAaHMS M HarpeBaHUs IPpU M3IYYEHUH OT LBETa HU3JIy4arouiei
(morzjomaroeif) MOBEPXHOCTH, CKOPOCTh HCIAPEHUs BOJBI OT TEMIIEPAaTyphbl >KUJIKOCTU H
IJIomaaM €€ IIOBEpXHOCTH, JJIEKTpU3alus Tel W B3aUMOACUCTBUE JJIEKTPUYECKUX 3apsJIOB,
B3aMMOJCICTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJM3aldsl MAarHUTHBIX IIOJE€H IIOCTOSHHBIX
MAarHuTOB, JEHCTBHUsS MAarHUTHOIO IIOJIS Ha NPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHHUTA,
CBOMCTBA 3JIEKTPOJIBUTATEIS [TIOCTOSIHHOTO TOKA): (hOpMyIMpoOBaTh IPOBEPSIEMbIE MTPEITOI0KEHHUS,
coOMpaTh yCTAaHOBKY U3 TPEMIOKEHHOTO OOOpYHOBaHHs, OINHWCHIBATH XOJ OIBITa M|
(GbopMynHMpOBaTh BBIBOABI;

o BBIIIOJHATh MPSAMBIE M3MEPEHUsI TEMIIEPATypbl, OTHOCUTEIBHOW BIIAXXHOCTHU BO3AYXa,
CHJIBI TOKA, HANpPSDKEHUS C WCIOJIh30BAHHWEM AHAJIOTOBBIX NMPUOOPOB M JATYMKOB (PUIUIESCKUX
BEJIMYMH, CPAaBHUBATh PE3yJIbTaThl U3MEPEHUN C yUETOM 3aJaHHOM aOCOIFOTHON NOTPEIIHOCTH;

o IIPOBOJIUTH HCCIICOBAaHUE 3aBHUCHUMOCTU OJHOW (PU3MYECKOH BEIUMYMHBI OT APYroi ¢
HCIIOJIb30BaHUEM TNPSAMBIX U3MEPEHUN (3aBUCUMOCTh COIPOTUBIIEHUS IIPOBOJIHUKA OT €0 JUIMHBI,
IUIOLIA/IA NIONIEPEYHOT0 CEUEHNUS U YAEIBHOIO COITPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CUIIBI TOKA,
HIYILIEro 4yepe3 MPOBOJHUK, OT HAIIPSKEHUS Ha MPOBOJHUKE, UCCIIEIOBAHKUE TOCIIEI0BATEIBHOIO
U [apajieNIbHOTO COeIMHEHHH MPOBOJAHUKOB): TJIAHUPOBATH UCCIIE0OBAHUE, COOUPATh YCTAHOBKY
U BBIOJHATH HM3MEpPEHHs, CJleays MpeIIOKEHHOMY IUlaHy, (UKCHPOBATh pe3yJdbTaThl
MOJy4eHHOM 3aBUCHUMOCTM B BHUE TaOuul U IpaduKoB, JA€iaTh BBIBOJBI IO pe3ylbTaTam
UCCIICIOBAHMS,

. IIPOBOAUTH KOCBEHHBbIE H3MEpEeHMsI (PU3MUECKUX BEIUYMH (yAEsIbHAs TEIIOEMKOCTD
BEIIECTBA, CONPOTHUBICHHE MPOBOJHUKA, paboTa M MOLIHOCTh 3JEKTPUYECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHHsI, COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys HpPEeIsIOKEHHON
MHCTPYKLNH, U BBIYUCIIATh 3HAYCHUE BEJIUYHHBI;

o coOroIaTh MpaBWa TEXHHUKH OE30MacHOCTH MpH  pabore ¢ J1abopaToOpHBIM
o0opyIoBaHUEM;
. XapaKTepU30BaTh IPUHLIUIIBI AEWCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB

C OIOpOMl Ha MX omucaHus (B TOM 4MCIE: CHUCTEMa OTOIUIEHHMsI JOMOB, TMTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJIBTMETP, CUETUMK 3IIEKTPUUECKOW SHEPruH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBI, HArpeBaTeNbHBIC AJIEKTPOIPHOOPHI (MPUMEPHI), DIEKTPUUYECKHE IPEIOXPAHUTEIH,
3JIEKTPOMArHuT, 3JIEKTPOJBUIATENIb IOCTOSIHHOTO TOKAa), HCIHOJb3ysd 3HAHUA O CBOMCTBAax
(bu3nUecKux SBICHUH U HEOOXOMMbIe (PU3MUECKIE 3aKOHOMEPHOCTH;

. pacrio3HaBaTh IpPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTENIbHBIE HPHUOOPHI IO
CXe€MaM U CXEMaTHYHbIM PUCYHKaM (JKUJKOCTHBII TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTaTeIb BHYTPEHHETO CrOpPaHUsl, AJIEKTPOCKOI, PEOCTaT), COCTABIIATH CXEMbl AJIEKTPUUECKUX
Leneil ¢ IMOCIeN0BaTeIbHbIM U MapajlIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3juyas YCJIOBHBIE
0003HAYCHHUS HIIEMEHTOB JICKTPUIECKUX LICTICH;



o NPUBOANUTH TpPUMEPHl (HaXOOUTh HH(OpMAIMIO O TpuUMepax) MPAKTHIECKOTO
UCHOJIb30BaHUS (U3NYECKUX 3HAHUN B MOBCEJHEBHOH >KM3HU Ui oOecreyeHHs: 0e301MacHOCTH
npu oOpallleHnd ¢ NpudopaMM U TEXHUYECKHMMH YCTPOICTBaAMM, COXPAHEHMs 3/10pOBbS U
COOJIIOICHHS HOPM 3KOJIOTHYECKOI0 TIOBEACHUS B OKpYXKalollei cpesie;

. OCYILECTBIATh MOUCK MH(popManuu (pU3NUecKoro cojaepxkanus B llHTepHere, Ha ocHOBe
UMEIOIINXCS 3HAHUHM U ITyTEM CPaBHEHUS JIOMOJIHUTENIBHBIX HICTOUHUKOB BBIACIATh HH(OpMAIHIO,
KOTOpas SIBJISIETCSI IPOTUBOPEUNBOM WIIK MOKET ObITh HEIOCTOBEPHOM;

. UCIOJIb30BaTh MPU BBINOJIHEHUN YYEOHBIX 3aJaHUIl HAayYHO-TIONYJISPHYIO JIMTEPATypy
(GuU3M4ecKoro coJepXkaHus, CIpPaBOYHbIE MaTepHuajbl, pecypchl ceTh VHTepHeT, BiajeTh
npuéMaMyl KOHCIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHus HHGOpMaLUMKU U3 OAHOM 3HAKOBOM
CHCTEMBI B IpYTYIO;

o co3/laBaTb COOCTBEHHbIE IHMCbMEHHbIE M KpaTKHUE YCTHbIE COOOIIEeHus, 00001mas
MHPOPMALIMIO U3 HECKOJIBKMX MCTOYHHUKOB (PH3MUECKOTO COJEPKAHHS, B TOM UYHUCIE IYOJUYHO
IPEJCTaBIATh PE3YNbTaThl NPOEKTHOH WIM HCCIEN0BATEIbCKOW JEATENIbHOCTH, IPH 3TOM
IrPaMOTHO MCHOJb30BaTh HM3YyYEHHBIM MOHATHUMHBIA anmapaT Kypca (U3MKH, COIPOBOXKIATh
BBICTYIIJICHUE TIPE3eHTaluEeH;

o IPU BBINOJIHEHUU YYEeOHBIX IPOEKTOB WU HCCIENIOBaHUM (PU3MUECKUX IPOLECCOB
pacnpenenarb 00s13aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTABJIEHHBIMM 33Ja4yaMu, CIEIUTH 3a
BBINIOJIHEHUEM IIJJaHa JeMCTBUH M KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHUBATb COOCTBEHHBIN
BKJIaJ| B JESTEIbHOCTb TI'PYIIBl, BBHICTPAaUBaTh KOMMYHMKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIISL
TOTOBHOCTb pa3peaTh KOH(IUKTHIL.

K xonmy oOyuenuss B 9 Kjacce mpenMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb CPOPMHUPOBAHHOCTD y OOYUAIOIIUXCSI YMEHUH:

o UCIOJb30BaTh IOHATHSA: CHCTEeMa OTCY€Ta, MaTepualibHas TOUYKa, TPAECKTOpPHUS,
OTHOCUTEIIFHOCTh MEXaHWYECKOTO NBWXEHHUsA, Nedopmanus (ympyras, IIacTUUecKas), TpEeHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M IEepEerpy3kH, LIEHTP TSDKECTH, aOCOIIOTHO
TBEPAOE TEJNIO, LIEHTP TSHKECTU TBEPJOTO TeJla, paBHOBECUE, MEXAHUYECKHE KOJIEOaHUsI U BOJIHBI,
3BYK, MUHOPa3BYK U YJIbTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JE€KTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIILHO30PKOCTh, CIIEKTPHI UCITYCKAHHs M IOTJIOMICHUS, aiubda, Oera- u
raMMa-Hu3J1y4yeHusi, U30TOIbL, sIepHast SHEPTreTHKA;

. pasnuyarh sBIEHHS (PaBHOMEpPHOE M HEPAaBHOMEpPHOE MPSIMOJIMHEHHOE JBH)KEHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHUE, CBOOOJHOE MaJIEHUE TeJl, PABHOMEPHOE JIBUKEHUE
[0 OKPY)XHOCTH, B3aUMOJICHCTBHE TeJ, PEAKTUBHOE JIBUXKEHUE, KOJIeOaTeJbHOE [BUKECHUE
(3aTyxaromue U BBIHY)KJICHHBIC KOJIEOaHUsI), pE30HAHC, BOJIHOBOE JIBI)KEHHE, OTPAKCHHUE 3BYKa,
IPSIMOJIMHEHHOE pacnpoCcTpaHEHUe, OTPaKEHUE M IPEJOMJICHHE CBEeTa, IOJHOE BHYTPEHHEE
OTpPaXCHHE CBETa, Pa3JIOKEHUE OeIOoro CBeTa B CHEKTP U CIIOKEHUE CIIEKTPAIBHBIX IIBETOB,
JMCIIEpCUsl CBETa, €CTECTBEHHAs pPaJUOAaKTUBHOCTb, BO3HHUKHOBEHHE JIMHEHYATOro CIIEKTpa
U3JTy4eHUs) N0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX
JaHHOE (PU3NYECKOE SIBJIICHUE;

. pacrio3HaBaTh IPOSIBIEHUE M3YyUEHHBIX (U3NYECKUX SBICHUH B OKpY)KarolleM Mupe (B
TOM 4Hucie PU3NIECKUE SBICHHS B MPUPOJIE: MPUINBHI U OTJIUBHI, IBMKEHUE M1aHeT COTHEYHON
CHCTEMbl, PEAaKTUBHOE [BI)KEHHE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSACEHNE, CEIICMUUECKHUE BOJIHBI, I[yHaMU, X0, [IBETA TEJI, ONTUYECKHUE SIBICHUS B IPUPOJIE,
Oouosiornyeckoe JieficTBUE€ BHUIUMOIO, YJIbTPA(UOIETOBOIO M PEHTTEHOBCKOIO H3JIyYeHUl,
€CTECTBEHHbIN PaJMOAKTUBHBIA (POH, KOCMHUUECKHE JTyYH, PaIMOAKTUBHOE U3Ty4€HHUE PUPOIHBIX
MHUHEpaJIOB, JECWCTBUE paJMOAKTUBHBIX M3JIydeHUH Ha OpraHu3M 4eJOBEKa), IpH 3TOM
[IEPEBOJUTH IIPAKTUUECKYIO 3a/lady B YUEOHYIO, BBLACIATH CYLECTBEHHbIE CBOWCTBA (IIPU3HAKM)
(bu3nUecKux SBICHUIA;

o OIUCHIBATh M3YYEHHBIE CBOWCTBA TeN M (PU3MUECKUE SBICHMS, UCIONb3YS (pU3UUECKUE
BEJIMYMHBI (CPEIHSASI U MTHOBEHHAsI CKOPOCTb Te€ja MPU HEPABHOMEPHOM JBUKEHHUH, YCKOPEHUE,



nepeMenieHne, MyTh, YIJIOBas CKOpPOCTb, CHIIAa TPEHUS, Cuja YINPYroCTH, CHJIA THKECTH,
YCKOpEHHUEe CBOOOIHOIO MaJIeHus], BEC Tella, UMIYJIbC TENa, UMITYJIbC CUJIbI, MEXaHUUYecKas paboTa
U MOINHOCTb, TOTEHIMAIbHAs JSHEPrus Tela, MOJHATOrO0 HaJl IOBEPXHOCTHIO 3EMIIH,
MOTEHLIMAJbHAsT JHEPIUsl C)KATOM NpPYKUHbBI, KUHETUYECKas SHEPIusi, IOJHAas MeXaHWdecKas
SHEprusi, MEepUoJl M YacToTa KoieOaHuil, JJIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOpOCTb CBETa, IOKa3aTellb MPEIOMJIEHHSI CpEelbl), NPH ONHMCAHUU MPaBUIBHO TPAaKTOBATh
(bu3MYECKUN CMBICT HMCIONb3yEeMbIX BETUYHMH, 0003HAYCHUS] U CAMHHIBI (PU3UYECKUX BEIUYHH,
HAXOAUTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEIWYHMHAMH,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

o XapaKkTepu30BaTh CBOICTBa Tell, (PU3MYECKHUE SIBICHHUS M MPOIECCHI, UCIOIB3YS 3aKOH
COXPAaHEHHUSl PHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPHO3ULUN CUJI, PUHIIMII
oTHOcHUTeNbHOCTU [ anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHsI UMITYJIbCa, 3aKOHBI OTPAKEHUS
U TIPEJIOMIIEHHSI CBETAa, 3aKOHbI COXPAHEHMs 3apsJ0BOIO M MacCOBOIO YHMCEN IpHU SIIEPHBIX
peakuusx, MpH OSTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa U 3alUCBIBaTh €ro
MaTEeMaTHUYECKOE BbIPA)KEHUE;

. OOBSICHATH (PU3UUECKHE TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
MIPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBISIBIATH NPUYUHHO-CIEACTBEHHbBIE CBSI3U, CTPOUTH
0o0BsiICHEHHE U3 2—3 JIOTMYECKUX ILIaroB C OMOpOd Ha 2—3 M3YyUEHHBIX CBOWCTBAa (U3UUYECKUX
SBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

. pemarh pacu€THbIE 3a/1a4M (ONUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHUI), UCIOIb3Ys
3aKOHBI U (OPMYJIBI, CBSI3bIBAIOLINE (DU3MUECKHUE BEIMUMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4l
3alMCBIBaTh KPATKOE YCIIOBHE, BBISBIATH HEJOCTAIOIIME WM H30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (OPMyJbI, HEOOXOIWMBIE JUIsl pEIIeHUs, MPOBOJUTh pPacdyéThl M OICHUBATH
PEATMCTUYHOCTD MOJIYYEHHOIO 3HAYCHUS! (PU3NYECKON BETMUHHBI;

. pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOYXHO PEIIUTh MPH NOMOIIU (PU3MUECKHX METOJIOB,
UCIIONIB3YSl OMUCAaHUE WCCIENOBAHMS, BBIICIATH IPOBEPSEMOE MPEAINOIIOKEHHEe, OIEHUBATh
MIPaBWIBHOCTh MOpPsIKAa IPOBEIEHUSI HCCIIECJOBAHMSI, J€JIaTh BBIBOJbI, HHTEPIPETHUPOBATH
pe3yNbTaThl HAOMIOICHUN U OTBITOB;

o MIPOBOAMTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SBICHUN WIH (PU3NYECKUX CBONCTB TeI
(u3yuenue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHMs] HEPIUM, 3aBHUCUMOCTbh IEpHUOAa
KoJie0aHui MPYKUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MaJIbIX KOJeOaHWH, MPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETa, pa3jioxkeHHe Oeoro
CBETa B CIEKTp, U3yYCHUE CBOICTB M300paK€HUS B IUIOCKOM 3€pKalie U CBOMCTB M300pakKeHUS
npeaMera B cOOMpArONIeH JrH3e, HAOIOIeHNE CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB M3TY4YCHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 000pyAOBaHUS, OMUCHIBATH XOJ
OTIBITA M €T0 Pe3yJbTaThl, (OPMYITUPOBATH BHIBOJIBL;

o IIPOBOAUTH IPU HEOOXOAMMOCTH CEPUI0 MPSAMBIX H3MEPEHHUH, Ompeness CcpeaHee
3HaYCHHE U3MEPSEMON BeIMUYUHBI (POKYCHOE PACCTOSIHHE COOMpAIOIIEl JMH3bI), 000CHOBBLIBATD
BEIOOD crtoco0a u3MepeHus (M3MEPHUTEILHOTO MPUO0pPa);

. MPOBOJIUTH HCCIIEIOBAHUE 3aBUCHMOCTEH (PH3MUECKUX BEIUYMH C HCIIOJIb30BAaHHEM
MPSMBIX U3MEPEeHH (3aBUCHUMOCTh MYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBIKEHUHU 03
HAYaJIbHON CKOPOCTH, Iepuoja KOJICOAHWH MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HHTH,
3aBHCHMOCTH YIJIa OTPaKEHHUs CBETa OT yIJia MaJIeHUs U yria MpeloMIIeHUs OT yIJia MaJieHus):
IUTAHUPOBATh HMCCIIEOBAHUE, CAMOCTOSTENIFHO COOMpPATh YCTAHOBKY, (DMKCHPOBATH PE3yJIbTATHI
MOJIy4€HHOM 3aBUCUMOCTH ()M3MUYECKUX BEJIMYMH B BUJE TAONIUIl U TPapUKOB, JeNIaTh BHIBOABI 110
pe3yJsibTaTaM MCCIIe0BaHuUs;

. MPOBOJIUTh KOCBEHHBIE M3MepeHUs (U3NYECKHX BEIMYMH (CpeAHss CKOpPOCTh U
YCKOpPEHHUE Tela MpU paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE CBOOOTHOTO MaIeHUs, KECTKOCTD
NPYXUHBI, KOOPPUIUEHT TPEHUsI CKOJBXKEHMS, MEeXaHUueckas paboTa M MOIIHOCTb, YacTOTa U
MepHo KoJIeOaHU MaTeMaTHYECKOTO U MPYKUHHOTO MagTHUKOB, ONITHYECKask CUjla coOUparomieit



JUH3Bl, PAJUOAKTUBHBIM (OH): IJIAHMPOBATH M3MEpPEHHs, COOMpaThb HSKCHEPUMEHTAIBHYIO
YCTAHOBKY M BBIIOJIHATh U3MEPEHUS, CIEAYs MPEMIOKEHHON HHCTPYKLIUH, BBIYUCIIITh 3HAYECHUE
BEJIMYMHBI WM AaHAJIU3UPOBATH IIOJIYYEHHBIE pE3yNbTaThl C YYETOM 3aJaHHOM IOIPEHIHOCTH
U3MEpPEHU;

. coOnofaTh IpaBWia TEXHHKH O€30macHOCTH TpH  pabore ¢ J1abOpaTOpHBIM
000opyIOBaHUEM;
° pas3iindaTb OCHOBHBIC NPU3HAKHU U3YUCHHBIX (1)I/I3I/I‘~I€CKI/IX MOZ[GJ'Ief/'Ii MaTcpuaJibHad TOYKaA,

a0CoOIOTHO TBEPAOE TEJNO, TOUCUHbIM UCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, IUIaHeTapHasi MOJIeJb
aToMa, HyKJIOHHasl MOJIEJIb aTOMHOIO S/1pa;

. XapaKTepu30BaTh IPUHLIUIIBI AEWCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OHOpOH Ha MX ONUCAHHUA (B TOM YHCIE: CHUAOMETP, JATUUKU IOJOXKEHUS, PACCTOSHUS U
YCKOpEHUs, pakKeTa, 3XO0JIOT, OYKH, MEepHucKol, (oTroanmnapar, ONTUYECKHE CBETOBObI,
CIIEKTPOCKOI, JI03UMETp, Kamepa BuiibcoHa), HCMONb3ys 3HAHUS O CBOMCTBaX (U3MYECKUX
SBJICHUI M HEOOXOAMMBbIe (PU3MUECKIEe 3aKOHOMEPHOCTH;

o UCIOJIb30BaTh CXEMbl U CXEMaTHUYHbIE PUCYHKHM H3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTHYECKHUX MPOLECCOB MPHU PELICHUH Y4eOHO-IPAKTUYECKUX
3a7a4, ONTHYECKHE CXEMBI JJIsI MOCTPOEHUS M300pakeHHH B IJIOCKOM 3epKajie U coOumparoreit
JIMH3E;

o IPUBOAUTH HpUMEpbl (HAaXOOUTh HMHGQOpMALMIO O TMpuUMepax) MPAKTUYECKOIO
UCTIOJIB30BaHUST (PU3NUYECKUX 3HAHWW B MOBCEJHEBHOH >KM3HU Uil OOecTiedyeHHst O€301acHOCTH
npu oOpaiieHuu ¢ npudopaMu U TEXHUYECKHMMM YCTPOMCTBaMH, COXPAaHEHHs 3]I0pOBbs U
COOJIIO/IEHHSI HOPM 3KOJIOTHYECKOT0 TIOBEICHHS B OKPYKaIOIIEH cpene;

o OCYILECTBIATh IMOUCK HHGpopMauuu Qusmdeckoro cojepxkaHuss B VHTepHeTe,
CaMOCTOSITENILHO (OPMYJIHUPYSl TIOUCKOBBIHN 3alpoc, HAXOAUTh IyTH OIPENIEIEHUs] JOCTOBEPHOCTH
MOJTy4eHHOM nH(pOpMAIMK HA OCHOBE MMEIOLINXCS 3HAHUN U TOTIOJIHUTEIbHBIX HCTOYHUKOB;

. UCIOJIb30BaTh NPU BBINOJIHEHUN YYEOHBIX 3aJaHUIl HAayYHO-TIONYJISIPHYIO JIMTEPATypy
(Gu3M4ecKoro coJepXkaHus, CIpPaBOYHbIE MaTepHuajbl, pecypchl ceTh VHTepHeT, BiajeTh
npuéMaMyl KOHCIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHus HHGOpMaLUMKU U3 OAHOM 3HAKOBOM
CHCTEMBI B IpYTYIO;

J co3/1aBaTh COOCTBEHHBIE MMCbMEHHbBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(OpMAIMU U3
HECKOJIbKUX HMCTOYHUKOB (H3UYECKOTO COACp)KaHUs, IYOIWYHO NPEICTABIATh PE3yIbTaThl
IPOEKTHOM MM MCCIIEJOBATENbCKOM JIEATENIbHOCTH, IPH 3TOM TIPaMOTHO HCIOJIb30BaTh
M3YYEeHHBIN NOHSATUHMHBIN anmapaT M3y4aeMoro pasjena (U3MKU U COIPOBOXKAATH BBICTYIJICHUE
Ipe3eHTalMel ¢ yuéToM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HaumeHnoBanue IIporpammHoOe conep:kanue OcHoOBHBIE BU/bI 1eATEIbHOCTH 00y4a0IHXCS
n/n pa3aesioB U TeM
Y4eOHOro npeamera
®u3uKa U ee poJib B IO3HAHUM OKPY’KAI0LIEro Mupa
1.1 du3nka—Hayka o ®u3nka — HayKa o IpUpoJie. BrusiBiienue paznuuaunii Mexay GU3nYecKUMH U
pupoie SIBieHus npupoabl. XUMHYECKUMHU MTPEBPALICHUSIMHU.
DuznyecKkue sIBICHUS: PacrnioznaBanue u kiaccuukanus GU3nUecKux sSBICHUM:
MEXaHUYECKHE, TEIUIOBBIE, MEXaHUUYECKUX, TEIJIOBbIX, IEKTPUUECKUX, MATHUTHBIX U
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIX.
CBETOBbIE, 3BYKOBbBIE Habntonenue u onrcanue GU3N4YEeCKUX SBICHUM
1.2 ®usnueckue 2 Pu3HYECKUE BETNYHHBI. Onpenenenye EeHbI JeIEHUS Kbl
BEJIMYUHBI N3mepenue puznueckux U3MEPUTEIBHOrO MpUdopa.
BeJINUMH. Prsndeckue N3MepeHne TMHEHHBIX pa3MepOoB Tell
npubopsl. [lorpenrHocTs U IPOMEXKYTKOB BPEMEHU C yYETOM
HU3MEPEHUI MOIPEUIHOCTEH.
MexnyHapoaHas cuctema N3mepeHune 00bemMa )XUIKOCTH U TBEPAOIo Tea.
€IMHULL N3mepenue TemnepaTypbl Ipy HOMOILU
KHUJKOCTHOTO TEPMOMETPA U JaTUNKa
TEeMIEPaTypBhl.
BrinosiHeHue TBOpUYECKUX 3aJaHUH 110 IOUCKY
CTII0CO00B H3MEPEHHS HEKOTOPBIX (PH3HUECKIX
XapaKTEPUCTHK, HAIIPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATCHHBIX
00BEKTOB, OOJIBIIUX PACCTOSHHUNA, MAJIBIX
IPOMEXYTKOB BpeMeHH. OOCyXIeHUE MpeiaraeMpix Crioco0oB
1.3. EcrecTBeHHO-Hay4YHBIN Kak ¢usuka u npyrue BriiBrkeHne runotes, 00bSICHSIOMUX POCTHIE
METO/1 IO3HAHUS €CTECTBEHHbIE HAYKU SIBJICHUS1, HAIIPUMED:
U3y4aroT IpUpoay. — [I0YEMY OCTaHaBJIMBAETCS ABHKYILEECS
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EcTtecTBeHHO-HAY4YHBIN
METO/1 O3HAHMS:
HaOJr0/1eHue, TIOCTAaHOBKA
HAY4HOT'0 BOIIPOCa,
BBIJIBJKEHUE TUIIOTE3,
HKCIIEPUMEHT 110 POBEPKE
TUII0TE3, 00bSICHEHUE
HaOJII01aeMOT0 SIBJICHUSL.
Onwucanue GU3NIECKIX
SABJICHUM C IOMOLIBIO

MoJeneu

10 TOPU30HTAIBHOM TOBEPXHOCTH TEJIO;

— MOYEeMy B JKapKyto MOTO/y B CBETIION OJEXKIC
npoxjaaHeii, ueM B TeMHou. [Ipemtoxkenne
CII0COOOB IMPOBEPKHU THITOTES.

[TpoBeneHue UcCaeI0BaHUS 110 TPOBEPKE KaKOM-
100 THUIIOTE3EI.

[TocTpoeHwue MpOCTEHIINX Mo IeNIel (PU3HIeCKuX
SIBJICHUH (B BUIE PUCYHKOB HJIM CXEM), HAIIPHMEpP
najieHue IpeMeTa; MPSIMOJIMHEHHOE

pacnpocTpaHeHUE CBETa

Hroro no pazneny

HepBOHa‘laJIbeIe CBCICHHUSA 0 CTPOCHHMH BeIIECTBa

2.1

CTpOGHI/Ie BCIICCTBA

1

CrpoeHue BenecTna:
aTOMBI U MOJIEKYJIbI, UX
pa3zmepsl. OIBITHI,
JIOKa3bIBAIOLINE
JUCKPETHOE CTPOEHUE

BCIICCTBA

HaGnroneHnue u nHTepnpeTanys omnsIToB,
CBHJIETEIILCTBYIOUINX 00 AaTOMHO-MOJIEKYJISIPHOM
CTPOEHHHU BEIIECTBA: ONBITHI C PACTBOPEHUEM
pa3IMYHbBIX BELIECTB B BOJE.

OreHka pa3MepoB aTOMOB M MOJIEKYI

C UCIOJIb30BaHUEM (oTorpaduii, MoIy4eHHbIX
Ha aTOMHOM CHJIOBOM MuKpockorne (ACM) —
nabopaTopHas paboTa 1o teme: «OueHka

JMaMeTpa aTOMa METOJIOM PSIJIOB
(c ucnionb3oBanueM pororpaduii)». OnpenenecHue
pa3MepoB MaJIbIX TeJ

23




2.2 JBrxeHue 2
Y B3aMOJICUCTBUE
YaCTHUILL BELIECTBA

JBr>KeHrEe 4yacTHI] BEIIECTBA.
CBs13b CKOpPOCTH ABMIKCHUA YaCTUIL
¢ Temneparypoil. bpoyHoBckoe

Habmronenune u o0bsicHeHue OpPOYHOBCKOTO JIBMXKEHUS H
SABICHUST TUPPY3HH.
[TpoBeneHue U OOBICHEHHE OIBITOB 10 HAOIIOICHUIO TEIIOBOTO

JBUKCHUE, TUPPY3HSL.
B3aumoeiicTBre YacTuil
BEIICCTBA: TIPUTSIKCHHE U
OTTAJIKMBaHUE

pacUIMpeHHs ra3os.

ITpoBeneHue u 00BbSICHEHNE OIBITOB 110
00HaPYKEHHUIO CHIT MOJIEKYIISIPHOTO TIPUTSKSHUS
U OTTAJIKUBaHUS

23 ArperatHsie 2

COCTOsHHA BCIICCTBA

ArperaTHbl€ COCTOSIHUS
BEILECTBA: CTPOCHUE T'a30B,
JKUJIKOCTEN U TBEPIBIX
(KpUCTAJUTMUECKUX ) TEJL.
B3aumocBs3b Mex Iy
CBOMCTBAaMHM BEUIECTB

B Pa3HbIX arperaTHbIX
COCTOSIHUSIX Ul X
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHneM. OcobeHHOCTH
arperaTHbIX COCTOSTHUM

BOJIBI

Onucanue (¢ UCIOIB30BAHUEM ITPOCTHIX
MO/IeJIei1) OCHOBHBIX Pa3INuuii B CTPOSHUU ra3os,
KHUJIKOCTEH M TBEPJIbIX TE.

OO0bsACHEHNE MAIOH C)KUMAEMOCTH JKUIKOCTEH

Y TBEPABIX TeJ, OOJBIION CYKMMAEMOCTH T'a30B.
OO6mbsacHenne coxpaneHus HOpMbI TBEPABIX TEI
Y TeKY4YECTH KHJIKOCTH.

[IpoBeneHue OMBITOB, TOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUU BOJIbI YACTHUIIBI HAXOAATCS
B CpEJIHEM Jlaibllie APYT OT Apyra (IIOTHOCTh
MEHBIIE), YEM B )KUJIKOM.

YcTaHOBNIEHUE B3aUMOCBS3H MEKTY
0COOCHHOCTSIMH arperaTHbIX COCTOSIHUM BOJIbI

Y CYIIIECTBOBAHUEM BOJHBIX OPraHU3MOB

(MC — 6uonorus, reorpadusi)

Hroro no pazneny

5

JABuKeHHe M B3aUMO/IeiiCTBHE TeJl

24




3.1

MexaHnyeckoe IBUKEHUE

Mexanndeckoe JBHMKEHHE.
PaBHOMEpHOE M HEpaBHOMEPHOE
nerxeHue. Ckopoctsb. CpenHsis
CKOPOCTb IPU HEPABHOMEPHOM
nBkeHuu. Pacuer mytu u
BpPEMEHU JBUXKCHUS

HccnenoBanre paBHOMEPHOTO JBHIKCHUS, OTIPEICIICHHE €T
MIPU3HAKOB.

HabmtoneHre HepaBHOMEPHOTO JIBHIKCHUSI

1 OTIPEICTICHUE €TI0 OTJIUYUN OT PABHOMEPHOT'O IBUYKCHHSL.
OmnpeeneHre CKOPOCTH PABHOMEPHOTO JIBUKCHUS
(urapuka B )KUIKOCTH, MOJICITH JIEKTPUIECKOTO
ABTOMOOWIIS U T.II.).

OmnpenerneHne CpeiHel CKOPOCTH CKOJIBKEHHS OpycKa UiTH
[IapUKa 10 HAKIIOHHOM IUIOCKOCTH. PeleHue 3a1a4 Ha
oIpeziesIeHUE MyTH, CKOPOCTH U BPEMEHH PaBHOMEPHOTO
JIBHOKCHHUSL.

Amnanu3 rpaguKOB 3aBUCMOCTH IIYTH U CKOPOCTH

OT BPEMCHHU

32

Huepuwmsi, macca,
IUIOTHOCTD

SIBnenue uHepuuu. 3aKoH
nHepuuu. Bzaumonenictaue el
Kak MpUYUHA U3MEHEHHUSI CKOPOCTH
JBH>KEHUS Tell. Macca kak mepa
WHEPTHOCTH TeJa.

IInoTHOCTE BemiecTRa.

CBS13b INIOTHOCTH C KOJIMYSCTBOM
MOJIEKYJI B €IMHUIIE 00beMa
BEIIEeCTBA

OOBsicHEeHHE U TPOrHO3UPOBAHUE SABJICHUM, 00YCIIOBIEHHBIX
MHEpLUUEN, HapUMEp, YTO IPOUCXOIUT IIPU TOPMOKEHUU UITU
PE3KOM MaHEeBpe aBTOMOOMIIS, TOYEMY HEBO3MOKHO MI'HOBEHHO
IIPEKPATUTH IBUKEHUE HA BEJIOCUIIEIE UIIU CAMOKATE U T. 1.
IIpoBenenue u aHaan3 ONbITOB, JEMOHCTPUPYIOIIHUX
M3MEHEHUE CKOPOCTH JIBUYKEHUS TeJla B pe3ysIbTaTe 1eUCTBUS
Ha HEro JPYTHX Tell.

Pemenue 3aau Ha onpeieieHre MacChl Tea, ero

obbemMa 1 1oTHocTH. [IpoBeieHne U aHaIu3 OIBITOB,
JEMOHCTPUPYIOIIHNX 3aBUCUMOCTh U3MEHEHUSI CKOPOCTH Teja
OT €ro Macchl

IIPY B3aUMOJCHCTBUH TEIL.

W3mepenne Macchl Tela pa3inyHbIMU CIIOCO0AMH.
Omnpenenenne IIOTHOCTHU TeJIa B PE3YJIbTaTe U3MEPEHUS €TI0
Macchl 1 00bemMa
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3.3 | Cuma. Bugsl cun

14

Cuna kak XapakTepucTHKa
B3aUMOJCHCTBHUS TEIL.

Cuiia ynpyroctu v 3akoH ['yka.
H3mepenue cuibl

C MOMOIIIbIO TMHAMOMETpA.
SIBicHME TATOTCHUS U CHIIa
TskecTH. Cuia TSHKeCTH Ha
JIPYTUX IJIaHETaXx.

Bec tena. HeBecomocts. CrioxkeHue
CHUJI, HAIIPaBJICHHBIX 110 OJTHOU
IIPSIMOH.

PaBnogeiictByromas cuit. Cuina
TpeHus. TpeHune CKoJIbKEeHUs U
TpeHue nokos. TpeHue B mpupoje
Y TEXHHUKE

W3yuenue B3anMOACHCTBHS KaK MPUYUHBI U3MEHEHUS CKOPOCTH
Tena uin ero aedopmanyn. Onrcanue peanbHbIX CUTYaui
B3aUMOJEUCTBHS TEJ C TIOMOIIBIO MOJIENEH, B KOTOPBIX
BBOJIUTCS TIOHATHE U U300paKEHUE CHJIBI.

W3y4yeHune cHitbl ympyrocTtu.

HccnenoBanue 3aBUCHMOCTH CUJIBI YIIPYTOCTH

OT YIUIMHEHHSI PE3HHOBOTO ITHYPA WM IIPYKUHBI (C
MOCTPOCHHUEM TpaduKa).

AHanmM3 NpaKTHYECKUX CUTYAIH, B KOTOPBIX

MPOSIBIISIETCS IEHCTBHUE CHIIBI YIIPYTOCTH (YIIPYTOCTh

Ms4a, KPOCCOBOK, BETOK JIepeBa H Jp.).

AHanu3 cUTyanui, CBSI3aHHBIX C SIBIICHUEM TATOTCHHUSL.
OOBsicHeHHE OpPOUTATIBHOIO ABMIKEHUS IUIAHET

C UCTIOJIb30BaHUEM SIBJIICHUS TATOTEHHS M 3aKOHA WHEPIIHH.
M3mepenue Beca Tena ¢ TOMOIIBI0 TMHAMOMETDA.
OO0CHOBaHKE 3TOTO CIIOCO0a U3MEPEHHS.

AHanIu3 U MOJIETTMPOBAHUE SBJICHUSI HEBECOMOCTH.
DKCIIepUMEHTAIIbHOE TIOIY4YE€HUE IPaBUIIA CIIOKEHHS CUL,
HaIPaBJICHHBIX BAOJIb OJHON IIPAMOM.

Omnpenenenne BETUUUHbBI PABHOJACHCTBYIOIIEH CHJL.
W3ydenne cuibl TPEHUS CKOJIBKEHUS U CUIIbI TPEHUSI ITIOKOSI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI OT CHJIBI
JIABJICHUS U CBOMCTB TPYILUXCS TOBEPXHOCTEN.

AHanu3 NpakKTUYECKUX CUTYallUi, B KOTOPBIX MPOSIBIISIETCA
JIEICTBUE CUJIbI TPEHHUS, UCIIOJIB3YIOTCSI CLIOCOOBI €€
YMEHBILECHUS

WIM YBEJIMYEHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOXKEHHE aBTOMOOMIISA, HCII0JIb30BAaHHUE MOIIIUITHUKOB,
IJIaBaHUE BOAHBIX )KUBOTHBIX U JP.).

Pemtenue 3aau ¢ ucnosnb3oBanueM GopMmys Ul pacuera
CHUJIBI TSDKECTH, CHIIBI YIIPYTOCTH,

CHUJIbI TPEHUS

Hroro no pazneny
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I_IaBJ'[eHI/Ie TBEPIAbIX TeEJ, JKHIKOCTell ¥ ra30B

4.1 | HaBnenue. Ilepenaua 3
JABJICHUS TBEPIbIMH
TeJaMU, )KUIKOCTSIMU U

razammn

Jasnenue. CriocoObl yMEHBIIIECHUS U
yBeJNIMUYEHUS AaBieHus. Jlapnenue
rasza. 3aBUCHUMOCTb JIaBJICHUS ra3a OT
o0wvema, Temnepatypsl. [lepenaua
JABJICHUA TBGpHI:IMI/I TCJI1aMu,
JKHJIKOCTSIMH M Ta3aMH. 3aKOH
ITackans

AHanu3 1 00bsSCHEHHE OIIBITOB M IPAKTUYECKUX CUTYaIUii, B
KOTOPBIX IPOSIBIIETCS CUJIA JaBICHUS.

ObocHOBaHME CITOCOOOB YMEHBIICHUS U YBEIIMUCHHS TABJICHUSI.
W3yuenue 3aBUCHMOCTH JJaBJICHUS Ta3a OT 00beMa U
TeMIIepaTyphbl.

N3yuenue ocobeHHOCTEN Nepeauul JaBIeHUs TBEPIbIMU
TCJIaMU, X KUAKOCTSIMHU U Ira3daMu.

O6ocHOBaHME PE3yIbTATOB ONBITOB OCOOEHHOCTSIMH CTPOCHUS
BCIICCTBA B TBCPAOM, ) KUIAKOM N Fa3006p33HOM COCTOsSIHHUAX.
OKCepuMEHTAIbHOE J10Ka3aTeabCTBO 3akoHa [lackars.
PenieHue 3a1a4 Ha pacyeT J1aBJIE€HUs TBEPIOrO Teja

4.2 | JlaBneHue :KUIKOCTH

3aBUCUMOCTD JaBJICHUS KUAKOCTH
ot riryounsl. [IHeBMaTHyeckue
MaluHbL ['HuapocraTuueckuit
napaaokc. CooOmaronuyecs CoCy/ibl.
I'unapaBinyeckue MeXaHU3MbI

HccnenoBanue 3aBUCUMOCTH AABJICHUS KHUAKOCTH OT
[TyOWHBI TOTPYKEHUS U INIOTHOCTH JKUIKOCTH.

Habmonenue u 00bsicHEHNE THAPOCTATUYECKOTO MapagoKca Ha
OoCHOBE 3akoHa [lackais.

N3ydenne cooOaronmxcs cocyaos.

Pemienue 3ama4 Ha pacuet gaBiieHus KuaKocTU. OObsICHEHNE
MPUHIINIIA ASWCTBUS THAPABINYECKOro Impecca,
MMHEBMATHYECKUX MAIIIWH.

AHanu3 1 00bSICHEHUE MPAKTUIECKUX CUTYAIIHH,
JEMOHCTPHUPYIOIIUX MPOSBICHUE ABJICHUS KUJIKOCTH U
3akoHa [lackans, Hampumep MPoLecCOB B OPraHU3Me MPU
rITyOOKOBOJHOM HBIPSTHAN
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43 AtMmocdepHOe naBicHHe ATtMocdepa 3emu DKCIepUMEHTAIbHOE OOHAPYKEHNE
1 aTMOCc(EepHOE TaBJICHUE. aTMOC(bepHOFO HAaBJICHUA.
[IpUYUHBI CYIECTBOBAHUS AHanu3 1 00bSICHEHHE OIBITOB U MPAKTUYECKUX CUTYAIIHH,
BOSHYMHOﬁ 000JI0YKHU 3eMJIH. CBSI3aHHBIX C JICHCTBHEM aTMOC(i)epHOFO JOABJICHUA.
Onsit Toppuuesu. Usmepenue OO0bsicHeHHE CylecTBOBaHUS aTMochepsl Ha 3eMJie U
aTMoc(bepH()ro JIaBJICHUS. HCKOTOPLIX IJIAHETAX HUJIM €€ OTCYTCTBUSA HA APYTUX
3aBHCHMOCTb aTMOCHEPHOTO nnanerax u Jiyne.
JaBJICHHs OT BBICOTHI HaJl yPOBHEM OO0BsAcCHEHNE U3MEHEHNS INIOTHOCTH aTMOC(i)epr C BBICOTOM
mops. [TpuGopsI Y 3aBUCUMOCTH aTMOC(EPHOTO JaBJICHUS OT BHICOTHI.
U1 U3MEPEHUI aTMoc(bepH()ro Pemenue 3a7la4 Ha pacyeT aTMOC(l)epHOFO JaBJICHUA.
JaBJICHUS Nzyuenue yctpoiicTBa 6apomeTpa-aHepouaa
4.4 JeiicTBUe 7 JleficTBHE )XKUIKOCTHU M ra3a Ha DKcrnepuMeHTaIbHOE OOHApYyKEeHUEe ACHCTBUS KUAKOCTU U ra3a
JKMJIKOCTH 1 Ta3a Ha MOTPYKEHHOE B HUX TEJIO. Ha MOTPYXEHHOE B HUX TeJo. OnpeeneHne BhITAIKUBAIOIIEH
IIOTPY’KEHHOE B BeorTankusaromias (apxume0Ba) CHUJIBL, JEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE
HHUX TEJIO cuna. 3akoH Apxumena. [naBanue | B )KUAKOCTb.
tei. Bo3ayxomiaBanue [IpoBenenue u 00CyX/I€HHE OIBITOB, IEMOHCTPUPYIOIIHUX
3aBUCHUMOCTD BBITAIKUBAIOIICH CUIIBL, IEHCTBYIOIIEH Ha
TEJIO B )KHJIKOCTH, OT 00bEMa MOTPYKESHHOM
B JKMJIKOCTh YaCTH TeJIa U OT INIOTHOCTH JKHIKOCTH.
Ilposepka nezasucumocmu blmaiKusaowell Cubl,
Oeticmayroweli Ha Mmeio 8 HCUOKOCMU, OM MACCbl meJa.
Hccnegopanme 3aBHCHMOCTH Beca Telia B BOJL
0T 00beMa MOTPYKEHHOU B KHUAKOCTh YacTH Tena. Pemenue
3a/1a4 Ha MPUMEHEHNE 3aK0OHa ApXUMe/a U yCIOBUS
IUIaBaHMS TEl.
Koncrpyupoanue apeomerpa
WJIM KOHCTPYHPOBAHME JIOJKU U OTIPEICIICHHUE €€
rPY30M0BEMHOCTH
Hroro no pazneny 21

PaGora u MOIIHOCTB. JDHeprus
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5.1 PaGoTa 1 MOIIHOCTH

Mexanudeckas padora. MomHoCTh

OKCIIEpUMEHTAIILHOE OIIPEIEIIEHUE MEXAaHUYECKOM pabOThI
CHUJIBI TSDKECTH IIPY NAJICHUU TEJIA U CUJIbI TPEHUS

IIPY PABHOMEPHOM IIEPEMEIICHUH Tea 110

TOPU30HTAIIBHON IIOBEPXHOCTH.

PacueT MomHOCTH, pa3BUBacMOM IPHU NOABEME I10 JIECTHULIE.
Pemenne 3agau Ha pacyeT MEXaHHUECKOH pabOThI

Y MOUIHOCTH

52 IIpocTeie MEXaHU3MBI 5 [IpocTeie MexaHU3MBI: pblvar, 0510k, | OnpeneneHne BHIMTPHIIA B CHIIE IPOCTHIX MEXaHU3MOB Ha
HaKJIOHHAas MI0cKoCTh. [IpaBuiio IIpUMepe pblyara, HoJABHKHOTO
PaBHOBECHS pblyara. ¥ HETIOABIKHOTO OJIOKOB, HAKIIOHHOM IJIOCKOCTH.
[Ipumenenue npaBuia HccnenoBanue ycnoBus paBHOBECHS pblyara.
PaBHOBECHS pbl4ara OO6Hapy>KeHre CBONCTB IIPOCThIX MEXaHU3MOB
K OJI0KY. «30J10TO€ IPaBUIIO» B Pa3JIMYHbIX HHCTPYMEHTAaX U IPUCIIOCOOICHHUSX,
Mexanuku. KIT/I npoctbix UCTIOJIB3YEMBIX B OBITY U TEXHHKE, A TAK)KE B KHUBBIX
MEXaHU3MOB. OpraHu3Max.
[TIpocThie MEXaHU3MBI B OBITY U DKCTepUMEHTAIBHOE 10Ka3aTeNLCTBO PABEHCTBA Pa0OT NP
TEXHHUKC IPUMEHEHUHU IPOCThIX MexaHu3MoB. Onpenenenue KI1/{
HAKJIOHHOM MJIOCKOCTH.
Pewienue 3a1ay Ha mpUMEHEHHE TPaBUIIa
paBHOBecus ppryara v Ha pacuet KI1J]
5.3 | Mexanuueckas sHeprus MexaHnueckas SHEprusl. OKCHEpUMEHTAIILHOE OIPENIETICHUE N3MEHEHMS
KuHernueckas KMHETUYECKON U MOTEHIHAIIbHON YHEPTUH TEJIA IIPU Er0
¥ IOTCHIHATbHAS SHEPTUSL. CKaTbIBAHHUM 110 HAKJIOHHOM 1I10cKOCTH. DOopMynupoBaHue
[IpeBpalleHue OJHOTO BUIA Ha OCHOBE MCCJIEIOBAaHUS 3aKOHA COXPaHEHUs
MEXaHUYECKON YHEpruun MEXaHHYCCKOH SHEpruH.
B JPYTOii. 3aKOH OO6cyx1eHne rpaHull IPUMEHUMOCTH 3aKOHA COXPaHEHMUSI
COXpaHEHUs SHEPTHUH B sHepruu. Pemenue 3a1a4 ¢ HCIIOJIB30BAHUEM 3aKOHA
MEXaHUKe COXPaHEHHUsI JHEPTUU
Wroro no pazgeny 12
PesepBHOE Bpemst
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KJIACC

Ne HaumMeHoBaHnue Koa-Bo IIporpammHoe coaepkanue OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00y4aIOIIHXCS
n/n pa3aesioB U TeM YacoB
yueOHOr 0 nmpeaMera
TenjioBble sIBJIEHUS

1.1 | CtpoeHue u cBoiicTBa
BEIIIECTBA

OCHOBHBIE MTOJIOKEHHUS
MOJIEKYJISIPHO-KMHETHYECKOM
TEOPUHU CTPOECHUS BEILIECTBA.

Macca u pazmMepsl aTOMOB

1 MoJieKyJ. OnbITHI,
MOATBEPKIAIOILINE
OCHOBHBIE ITOJIOKCHHS
MOJIEKYJISIPHO-KUHETHYECKON
TEOPHUH.

Mopaenu TBEpAOIO, )KUJIKOTO
¥ ra3000pa3HOro COCTOSHUM
BEILECTBA.
Kpucrammgeckue

1 amop(dHbIE TeNa.
OObBsCHEHNE CBOMCTB r'a3oB,
KUJKOCTEH U TBEPIBIX TEJ
Ha OCHOBE MOJIOKEHU I
MOJIEKYJISIPHO-KMHETUYECKOM
teopuu. CMaurBaHue

Y KaluUTSIPHBIC SIBJICHHUSL.
TennoBoe pacupenue

" C)KaTue

Ha6J'IIOI[eHI/Ie W UHTCPIIPETA U OIIBITOB,
CBUICTCIIbLCTBYOIINUX 00 ATOMHO-MOJICKYJIIPHOM
CTPOCHUHU BCIICCTBA: OIBITEHI C pACTBOPCHUEM

Ppa3JINYHbIX BCIICCTB B BOAC.

Pemenue 3agayu 1o olleHUBAHUIO KOJIUYECTBA
aTOMOB HJIM MOJIEKYJI B €IMHUIIE 00beMa
BELIECTBA.

AHanu3 TeKcTa IPEeBHUX aTOMUCTOB (HaIIpUMeED,
dbparmenTa nosmsl Jlykpenus «O npupoze
BeIIEH») ¢ U3JI0’)KEHHEeM 000CHOBAaHUI aTOMHOM
TUIIOTE3bI (CMBICIIOBOE YTCHHE).

Onenka yoeTuTenbHOCTH TUX 000CHOBAHUH.
OO0ObsicHeHHE OPOYHOBCKOTO JIBHYKEHUSI, SIBIICHHSI
mubdy3un U pa3aTuuuii MeXly HUMU Ha OCHOBE
IIOJIO)KEHUH MOJIEKYJIAPHO-KMHETHYECKOM
TEOPUHU CTPOCHUS BEIICCTRA.

OObsicCHEHHE OCHOBHBIX pa3jNyunii B CTPOCHUU
ra30B, KUJAKOCTEH M TBEPBIX TEI

C UCTIOJIH30BaHUEM TIOJI0KESHUN MOJIEKYIISIPHO-
KHHETUICCKOU TCOPHH CTPOCHHS BEIIECTBA.
[IpoBeneHue OMBITOB IO BHIPAIIIUBAHUIO

KPHCTaJJIOB [IOBAPEHHOM COJIM WIIN caxapa.
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[IpoBenenune u 00BSICHEHNE OIBITOB,

JIeMOHCTPHUPYIOIIUX KAl PHBIC SIBIICHUS U SBICHUE
CMayuBaHMsL.

OO®bsicHEHHE POJIU KaWIISIPHBIX SIBICHUI

JUIs TIOCTYIUIEHUs BOJbI B Opranu3M pacrenuil. Habmonenue,
NPOBE/ICHUE U OOBSICHEHUE OTBITOB MO HAOIIOACHHUIO
TEIUIOBOI'O PACIIMPEHHUs Ta30B, KUAKOCTEH 1 TBEPBIX TEIl.
OOnbsicHeHHE COXpaHEeHUs] 00beMa TBEPABIX TEII, TEKY4EeCTH
XKHUJIKOCTH (B TOM YHCJIE, Pa3HULIbI B TEKY4ECTH JJIs pa3HbIX
KUAKOCTEN), TaBIEHUS ras3a.

[IpoBeneHue onbITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
JIaBIICHUS BO3yXa OT €ro 00beMa M HarpeBaHMs WIH
OXJIQX/IEHUS, U UX OOBSICHEHUE Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yIEHHUSL.

AHaJIn3 NPaKTUUECKUX CUTYALUH, CBSI3aHHBIX

CO CBOIMCTBAMH Ta30B, KHUJIKOCTEH M TBEPIBIX TEN

1.2

Temnosbie IMPpOLECCChI

21

Temnepatypa. CBs3b TEMIIepaTypbl
CO CKOPOCTBIO TETNIOBOTO
JBYDKEHUS yacTull. BHyTpeHHs s
sHeprusi. CriocoObl M3MEHEHUS
BHYTPCHHEH SHEPTHUH:
TeIuIonepeada

Y COBEpIIICHUE PabOTHI.

O6ocHOBaHME IPABUIT U3MEPEHUS TEMIIEPATYPHIL.
CpaBHeHUE PA3IMYHBIX CIIOCOO0B U3MEPEHUS U IIKAJI
TEMIIEPATYpPHI.

HaGmonenne n 00bACHESHHE OIBITOB,
JIEMOHCTPHUPYIOIIUX U3MEHEHHE BHYTPEHHEW YHEPTUU
TeJa B pe3yJIbTaTe TEILIONEePEaadu U pabOThl BHEITHUX
CHIL

HaGmronenne u 00bICHEHHUE OINBITOB,
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Bupael rerionepenayn:
TEIJIONPOBOHOCTb,
KOHBEKLHUSI, U3JIyYCHHE.
KonndecTBO TEIIIOTHI.

V nenpHas TENI0eMKOCTh
BenecTBa. TemnooOMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oananca. IlnaBnenue

Y OTBEp/ICBaHUE
KPUCTAJUIMYECKUX BEIIECTB.
VaenpHas TEI0Ta MIABICHUS.
[TapoobOpazoBanue

Y KoHAeHcauus. Mcnapenue.
Kunenue. Y genpHas Temiora
nmapoo0pa3oBaHus. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHUS OT
aTMOC(EPHOTO J1aBJICHUSI.
Bnaxnoctb Bo3nyxa. DHeprus
TOIUIMBA. Y AeabHAas TEII0Ta
cropanus. [TpuHIUIIBEI paObOTHI
TermnoBbIX aAurarenei KIT{
TEIUIOBOI'O JBUTATEA.
TertoBeIe IBUTATEIIN

Y 3a111Ta OKPYXKAOUIEH CPEbL.
3aKOH COXpaHEHUS

Y TIpEBpAICHUS YHEPTUH B
TEIUIOBBIX MpoIeccax

00CyXIeHUE TPAKTUIECKUX CUTYAITUH,

JEMOHCTPHUPYIOIINX PA3JIMYHBIC BUIBI TETUIONICPEIAYH:
TEIUIONPOBOHOCTD, KOHBEKIIHIO, U3JTy4YCHHUE.

HccnenoBanue siBineHus TemiooOMeHa

NIPY CMELIMBAHUU XOJIOJHOM U ropsiuerd Bosbl. Habronenue
YCTAHOBJICHHS TEIIJIOBOT'O PABHOBECHS MEXKTy TOPSUYCH U
X0J01HOM Bogon. Onpenenenue (M3MEpeHNe) KOJINYeCTBa
TEIUIOTHI, MTOJTYYCHHOTO BOIOH ITPH TETNIOOOMEHE ¢ HATPEThIM
METAJUTMYECKUM IHITUHIPOM.

Ornpenenenne (M3MEPEHHE) YACTHHON TETNIOEMKOCTH
BEIIIECTBA.

Pemenue 3a1a4, CBSI3aHHBIX C BEIYUCICHHEM KOJIMYECTBA
TETUIOTHI U TEIJIOEMKOCTH

IIPY TEIUIOOOMEHE.

AHaJIU3 CUTyaluid TPAKTUYECKOTO MCITOJIb30BAHHS TETUIOBBIX
CBOWCTB BEIIIECTB U MaTCPUAIIOB, HATIPUMEP, B LETIAX
9HEProcOEPEIKEHHMSI: TETUIOM3OJISIIHSI, YJHEProcOeperarme
KPBIIIH, TEPMOAKKYMYJISTOPHI U T. 1.

HabmoieHue siBJICHUN UCTTApeHUS U

KOHJICHCAIIHH.

HccnenoBanue npoliecca ucnapeHus pa3indHbIX

JKAJIKOCTEH.

OObsicHeHUE ABIICHUI UCTIApPEHUs U KOHACHCAIIUU Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO yYCHHS.

HabmoneHue u 00bsiICHEHUE TIpoliecca KATICHHsI, B TOM YHCIIe
3aBUCHUMOCTH TEMIIEPATyPhl KUIICHUS OT JIABJICHHMSI.
Omnpenenenue (M3MepeHNe) OTHOCUTENIBHON BIaKHOCTH
BO3/IyXa.

HabmoaeHue npoiiecca riiaBieHUs] KPUCTAIUIMIECKOTO
BEIIIECTBA, HAIIpUMeED, Jb1a. CpaBHEHHE MPOIIECCOB IUIABICHUS
KPUCTALUTUYECKUX TENl U pa3MSATUCHHS

npu HarpeBaHuM aMop(HbIX Ten. OnpenencHue
(M3MepeHHe) yIeIbHOM TeIUIOTHI IUIABJICHUS JIbA.
OObsicHEeHUE SIBJICHUH TJIaBJICHHS
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Y KPUCTAJTU3AIMHU Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO yUEHHUSI.
Pemenne 3amay, CBI3aHHBIX C BEIYUCICHUEM KOJIHYECTBA
TEIJIOTHI B MPOIECCax TEIUIoNepeauu NPy MJIaBICHUU U
KPUCTAJUIM3AIMHU, UCTIAPEHUU U KOHJICHCAlUU. AHAIU3
CUTYAalM NPAKTUYECKOTO TPUMEHEHUS SBJICHUM

TJIaBJICHUS U KPUCTAUIU3AIUY, HATIPUMED, TTOJIyICHUE
CBEPXUYHCTHIX MaTEpUAJIOB, COJIEBasl TpeJiKa v JIp.

AHanu3 paboThl U 00BSICHEHNE PUHIIUTIA

JIEHCTBHSA TEIJIOBOT'O IBUTATEIA.

Brrunciaenue KojmyecTBa TEIUIOTHI, BBIACISIIOIETOCS

MIpY CTOPaHUU pa3IMYHbIX BUAOB ToruinBa, u KIT/]

JIBUTATENIS.

OO6cyx1eHHEe SKOJIOTHUECKUX MOCTIEeICTBUI

WCIIOJIb30BaHUs JIBUTATENIE BHYTPEHHETO CTOPAHMS, TEIIOBBIX
Y TUJIPORIIEKTPOCTAHLINI

Wroro no pazgeny 28

3J1eKTpnqec1cne U MAaTrHUTHBbIC ABJICHUA
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2.1 | Dnekrpuyeckue 7 DnekTpu3alus Tel. HaGmronenue u mpoBeieHUE ONIBITOB

3apsAabl. JIBa poJia AIEKTPUIECKUX 10 DJICKTPpU3ALMHU TCJI IPU CONPUKOCHOBCHUH U

3apsHKEHHBIE TeTa 3apsanoB. Bzaumopeiicteue WHIYKIUEH.

Y X B3aUMOJIEUCTBHUS 3apsSUKEHHBIX TEJL. Hab6monenue n o0bsicHeHHE B3aUMOJICHCTBUSI OJJHOMMEHHO U
3akoH KysnoHa (3aBUCUMOCTb CHIIBI | Pa3HOMMEHHO 3apsKEHHBIX Tel. OObICHEHHE IPHHIIUIIA
B3aMMOJCHCTBUSA 3aPSKEHHBIX TEJI | IEHCTBUS AJIEKTPOCKOTIA.
OT BEJIMUMHBI 3aPSJI0B U OObsicHEeHUE SBJICHUM JIEKTPU3AINH [TPU
pacCcTOSHUS MEX]y TeJIaMHU). COTNPUKOCHOBEHUU TE€JI U UHIYKIIUEH C
DNeKTpUYECKOE TOJIE. UCIIO0JIb30BAaHUEM 3HAHUM O HOCUTEISIX
HanpskeHHOCTB ANEKTPUUECKUX 3aPsI0B B BEIICCTBE.
AIEKTPUUYECKOTO TIOJIA. PacnioznaBanue u 00bsiCHEHUE SIBJICHHUH JEKTPU3AINH B
[IpuHIMI cynepno3unuu MOBCETHEBHOM ku3HU. Habimoienue u 00bSICHEHNE OIBITOB,
AICKTPUUECKUX TOJIeH WJUTFOCTPUPYIOLIUX 3aKOH COXPAaHEHHUSI SJIEKTPUUYECKOTO
(Ha KaueCTBEHHOM YPOBHE). 3apsja.
Hocwurenu snexrpudeckux 3apsanoB. | HaGnroaeHre OnbITOB 10 MOACIHPOBAHUIO CUIOBBIX JTUHUI
DneMEeHTapHbIN 3JIEKTPUYECKUM AIEKTPUIECKOTO TIOJIA.
3apsn. CtpoeHue aToma. HccnenoBanue nqeicTBUS 3IEKTPUUECKOTO OIS
[IpoBOHUKY U TUAJIEKTPUKU. 3aKOH | HA IIPOBOIHUKH U TUDIICKTPHKHI
COXpaHEHUs FIEKTPUUECKOTO
3apsia

2.2 | IlocTossHHBIN 20 DJIEKTPUYECKUH TOK. Y CIIOBUS HabGmronenue pa3auvHbIX BUAOB JICHCTBUS
ANEKTPUUECKUN TOK CYIIIECTBOBaHUS AIEKTPUUECKOTO TOKa U 0OHAPYKEHHUE ITUX BUIOB

3JICKTPUYCCKOTO TOKA.
M cTOYHNKH ITOCTOSSHHOT'O TOKA.
JleficTBHSI SIIEKTPUYECKOTO
TOKa (TETUIOBOE, XUMHUYECKOE,
MarHiTHOE).

DIEKTPUYECKHUI TOK B
JKMIKOCTSIX M ra3ax.
DIIeKTpUYECKast 1ETIb.

Cuna Toka. DJIeKTpUIecKoe
HaIpsDKEHUE.

CornpoTuBIeHUE TPOBOIHHUKA.
VY 1enpHO€ CONPOTUBIICHHUE

JIIEUCTBUS B NOBCEIHEBHOM KU3HU.

HaGmonenre BO3SHUKHOBEHHUSI Ta30BOTO pa3psiaa u
AJICKTPUICCKOTO TOKA B KHUIKOCTH.

COopKa ¥ UCTIBITAHUE MIEKTPUICCKOM IISTIH TOCTOSTHHOTO TOKA.
H3mepenue cuiibl Toka amnepmeTpoM. Mismepenne
AIEKTPUUECKOTO HAMIPSIKEHUST BOJIBTMETPOM.

[IpoBenenue 1 0OBSICHEHNE OTBITOB, JEMOHCTPUPYIOIINX
3aBUCHUMOCTD JIEKTPUUYECKOTO COMPOTUBIICHUS ITPOBOIHUKA
OT €r0 JIJTMHBI, TIJIOMIA U ITOIIEPEYHOT0 CEUCHUS 1
MaTtepuania.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, TPOTEKAIOIIETO Yyepes
pe3ucTop,
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BeniecTBa. 3akoH OMa i yyacTka
nenu. [locienoBarenpHoe

U MapaJljieJIbHOE COEMHEHUE
IIPOBOJIHUKOB.

Pabora u MomHocTh
AIIEKTPUUYECKOTO TOKA.

3akoH J>xoyns—JIenua.
DJeKTpudecKue 1enu U
noTpeduTenn

AIIEKTPUYECKON YHEPTUU B OBITY.
KopoTtkoe 3ambikanue

OT COIIPOTUBJICHUS PE3UCTOPA U HAIIPSKEHUS Ha
pe3ucrope.

[IpoBepka npaBuia cloKEHUs HAIPSHKEHUN TTPH
MI0CJIEZI0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuia it CUIIBI TOKa

[IPU MapaljIieIbHOM COeTUHEHUH PE3UCTOPOB. AHAIIN3
CUTYalUH TIOCIIEI0BATEILHOTO U MAPAIJIEIIBHOIO COETUHEHUS
MIPOBOJHUKOB

B JIOMAIIIHUX AJIEKTPUUECKHUX CETAX.

Pemenue 3agau ¢ ucrons3oBanueM 3akoHa OMa u hopmyn
pacueTa 3JeKTPUIECKOr0 COMPOTHUBIICHUS TIPU
10CJIEI0BAaTEIbHOM

U MapajijieIbHOM CO€TMHEHUU TPOBOAHHUKOB.

Omnpenenenne pabOTHI JIEKTPUIECKOTO TOKA,

MPOTEKAIOIIET0 Yepe3 Pe3UCTOp.

Omnpenenenye MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIIIEMOM
Ha pe3ucTope.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEpPE3 JTaMIIOUYKY OT
HaANpPsDKEHUS Ha Heu.

Omnpenenenne KII[I narpesarens. MccnenoBanue
npeoOpa3oBaHus SHEPTUU MPU TOIBEME TPy3a
AIIEKTPOABUTaTEIIEM.

OObsicHeHHE YCTPOICTBA U IPUHIIMIIA IEUCTBUS JOMAIIHUX
AIIEKTPOHATPEBATENBLHBIX TPHOOPOB.

OObsicHeHHE TPUYUH KOPOTKOTO 3aMbIKaHUS U

MPUHLMNA ACHCTBUS IJIABKUX MIPEIOXPAHUTEIICH.

Pemenue 3a1a4 ¢ MCMoNb30BaHUEM 3aKOHA

Jxoyns—Jlenna

23

MaruuTHsle SIBICHUS

ITocTOsTHHBIE MATHUTEL.
Bsaumoneiicteue

HccnenoBanue MarHuTHOTO BSaHMOHeﬁCTBHH
IIOCTOAHHBIX MarHuTOB.
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IMOCTOSHHBIX MarHuTOB.
MarsuTHOE II0JI€.

MarsauTtHoe noJjie 3eMiu

Y €ro 3HaYCHHE IS )KU3HU Ha
3emie. OnbIT Dpcerena. MarautHoe
TI0JIE DJIEKTPUYECKOT O TOKA.
[IpumeHeHue 3J1eKTPOMarHuToOB

B TEXHUKE. [[efiCTBHE MarHUTHOIO
TOJIS

Ha IIPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENb TOCTOSIHHOTO
TOKa.

Hcnonb3oBaHue 3J1€KTpoABUTaTENCH
B TEXHUYECKUX YCTPONCTBAX U HA
TpaHCHOpTE

N3ydyeHne MarHUTHOIO M0JIsE HOCTOSIHHBIX MarHUTOB IIPH X
o0beAMHEHNH U pa3aeneHuu. MccnenoBanue MarHuTHOTO
B3aMMOJECHCTBYS IOCTOSHHBIX MarHUTOB.

N3ydyeHne MarHUTHOIO MOJIsE HOCTOSIHHBIX MarHUTOB IIPH UX
o0beIMHEeHNH U pa3zieneHny. IIpoBeieHre onbITOB MO
BU3YaJIM3alUH 11015 IOCTOSIHHBIX MAarHUTOB.

N3yuenue siBieHns HAMarHMYMBaHUs BEIIECTBA.
HccnenoBanue neiCTBUA IIEKTPUYECKOIO TOKA HA
MarHUTHYIO CTPEJKY.

[IpoBenieHue ONBITOB, AEMOHCTPUPYIOIINX 3aBUCUMOCTD CUJIbI
B3aMMOJECICTBHS KaTyILIKH

C TOKOM U MarHuTa OT CHJIbl U HalIpaBJICHUs TOKA B KaTYIIKE.
AHanu3 cUTyalui NpaKTU4eCKOro IPUMEHEHHUS
3JIEKTPOMArHuTOB (B OBITOBBIX TEXHUYECKUX YCTPOMCTBaX,
IPOMBIIIIEHHOCTH, MEULIUHE).

W3ydenue neicTBUs MarHUTHOT'O IIOJIS Ha

IIPOBOJIHUK C TOKOM.

N3ydenne neicTBUs AIEKTPOABUTATENS.

Nsmepenue KIIJ] anexTpoaBurarensHon

YCTaHOBKH.

Pacnio3naBaHue v aHanu3 pa3aIM4HbIX

IPUMEHEHUH 3JIEKTpOoIBUTaTeNel (TpaHCIoPT,

OBITOBBIC YCTPOMCTBA U AP.)

24

DIIeKTpOMarHuTHas
UHIYKLHUS

OnbiTel Papajes. SABiaeHue
AJIEKTPOMArHUTHON MHTyKIUH.
IIpaBuno Jlenna.
DJIEKTPOreHepaTop.

Crnioco0sl ostyueHus
AICKTPUIECCKOMN IHEPTUH.
DNEeKTPOCTaHIIUU

Ha BO300HOBIIIEMEBIX
HMCTOYHHKAX YHEPTUHU

OnBITE IO HCCICOOBAHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ
HHAYKIOHUHN: HCCIIEAOBAaHUC W3MEHEHMI 3HaYCHUSA U
HaIlpaBJICHHUA WHAYKIIMOHHOT'O TOKa

Hroro no pazneny
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PesepBHOE Bpemst

OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
9 KJIACC
Ne Haumenosanue KoJa-Bo IIporpammHoe cogepkanue OcHoBHbBIE BU/IbI 1€ATEJIbHOCTH 00y4aI0IINXCSI
n/n pa3aesioB U TeM 4acoB

y'{eﬁnoro npeamera

MexaHnn4veckue siBJeHUs

1.1 MexaHnyeckoe IBUKEHUE U
CIOCOOBI €ro OIUCAHUS

10

MexaHn4ecKoe IBUKEHHUE.
MarepuanbHasi TOUKa.

Cucrema orcyera.
OTHOCHUTETBHOCTh MEXaHUYECKOTO
JIBHKeHus. PaBHoMepHOe
MPSIMOJIMHEMHOE IBUKEHUE.
HepaBHoMepHOE NPSAMOIMHENHOE
nBuxeHue. CpellHssi © MTHOBEHHAs
CKOpOCTb TeJIa IPU
HEpPaBHOMEPHOM JIBU)KEHUH.
VYckopenue. PaBHOyCKOpeHHOE
MPSIMOJIMHEMHOE IBU)KEHHE.
CBobOo1HOE MTajicHHE.

Onpbitel ["anunes. PaBaomepHoe
JBUKEHUE 110 OKPYKHOCTH.
[Tepuon u yactora oOpamieHus.
JIuneliHas 1 yriaoBas CKOPOCTH.
LleHnTpocTpeMUTENBHOE YCKOPEHUE

AHanmu3 1 00CyXIeHHUE Pa3IMIHbBIX IPUMEPOB MEXaHUICCKOTO
JIBHOKEHUS.

OO0cyxIeHre rpaHuIl IPUMEHUMOCTH MOJIEIN
«MaTepuabHas TOUKa.

OnucaHre MEXaHHYECKOTO JABM)KCHHUS PA3IMYHBIMH
criocobamu (ypaBHeHHUE, Tabauna, rpaduk).

AHau3 KU3HCHHBIX CUTYallui, B KOTOPBIX MPOSBIISCTCS
OTHOCUTEIBLHOCTHh MEXaHUYECKOTO JBIIKCHUS.

Habmrogenne MeXaHHYECKOr0 JBHKEHHS T€JIa OTHOCUTEIBHO
Pa3HBIX TEJ OTCUETA.

CpaBHEHUE MyTel U TPACKTOPHI JABHIKEHHSI OJTHOTO M TOTO
e TeJIa OTHOCUTEIILHO Pa3HBIX TEJl OTCYETA.

Amnanus texcra I'anunest 00 OTHOCUTEIBHOCTH JIBUKEHHS
BBITIOJTHEHUE 33/IaHUHN TI0 TEKCTY (CMBICIIOBOE YTCHHE).
OnpenerneHne cpeHel CKOPOCTH CKOJIBKCHHS OpyCKa HITH
JBUKCHHSI IIIAPUKA 110 HAKIIOHHOMN TUTOCKOCTH.

AHanu3 1 o0Cy>kJIeHIE CIIOCOO0B MPUOINKEHHOTO
OTIpe/IeTICHUSI MTHOBEHHOM CKOPOCTH.

Omnpe/eneHne CKOPOCTH PABHOMEPHOT'O JIBMOKEHUS (IIapuKa B
KHUJIKOCTH, MOJICITTH JIEKTPUICCKOTO aBTOMOOWIIS U T. II.).
OmnpeeneHue MyTy, MPOHJICHHOTO 32 IaHHBIN TPOMEXYTOK
BPEMEHH, U CKOPOCTH Teja

110 rpauKy 3aBUCIMOCTH ITYTH PABHOMEPHOT'O JIBHYKCHHS
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ot BpeMmeHu. O0CyX/I€HHE BO3MOKHBIX TTPUHITUTIOB
NeNCTBUS MPUOOPOB, U3MEPSIOIINX CKOPOCTh
(ciIOMETPOB).

Brruucnenue nytu u CKOPOCTH MPU PAaBHOYCKOPEHHOM
MPSIMOJUHEITHOM JIBUKEHHUH TeJa.

OmpezenieHne NPONACHHOTO IMMyTH U YCKOPEHUSI IBHYKCHUS
Tena 1o rpaguKy 3aBUCUMOCTH CKOPOCTH PABHOYCKOPEHHOTO
MPSIMOJIMHEHOTO JIBMXKCHHS TeJla OT BPEMEHHU.
Onpenenenue yCKOpeHHs Tena

MIPU PaBHOYCKOPEHHOM JIBMXKEHUHU TI0 HAKJIOHHOM TJIOCKOCTH.
W3mepenune nepro/ia ¥ 4acTOThl OOpaIIeHus Teja 1o
OKPY>KHOCTH.

Omnpenenenre CKOPOCTU PABHOMEPHOTO JIBUKEHHUSI TeJa 10
OKPY>KHOCTH.

Pemenue 3a1ay Ha onpeeneHre KHHEMaTHYeCKIX
XapaKTEPUCTUK MEXaHUYECKOTO ABMKEHUS Pa3TUIHBIX
BUJ0B. PacriozHaBanue u npuOImKeHHOE OMHCaHNe
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO JIBUXKEHUS B IPUPO/IE U
TeXHHKE (Ha MpUMepax CBOOOHO MaJaroIIuX Tell,
JBUKCHHSI JKHBOTHBIX,

HeOECHBIX Tell, TPAHCIOPTHBIX CPEJCTB U Jp.)
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1.2

B3aumoeiictBue Ten

20

[Iepss1ii 3akoH HproTOHA.

Bropoii 3akon HeroTona.

Tpetuii 3akon HeroToHa.

[IpuHIHKI Cynepno3uuu CUL.

Cuna ynpyrocrtu. 3akoH ['yka.
Cuna TpeHus: cuiia TpeHus
CKOJIbXKEHUS, CUJIa TPEHUS ITOKOS,
JPYTU€ BUJIbI TPEHMUSL.

Cuta TSKEeCTH ¥ 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
najeHus. J{Bu>keHue iaHeT BOKPYT
Comnnua. IlepBas kocMuyeckas
ckopoctb. HeBecomocTh u
neperpysku. PaBHoBecue
MaTepHaIbHOW TOYKU. AOCOIIOTHO
TBepaoe Teno. PaBHoBecue TBEpAOTO
TeJa C 3aKPEIJIEHHON OChIO
BpallleHusi. MOMEHT CHJIBL.

LlenTp Tsxectu

Habnronenue u 00cyKIeHrE OTIBITOB

C IBIDKCHHMEM TeJja MIPU YMEHBIIEHUH BIUSHUS JPYTUX TET,
MPENSATCTBYIOIIUX JABUKEHUIO.

Amnanu3 tekcra ['anumnes ¢ onucaHueM MbBICIEHHOTO
AKCIIEPUMEHTA, 00OCHOBBIBAIOIIETO 3aKOH HHEPIUY;
BBITIOJIHEHHE 33JIaHUM TI0 TEKCTY (CMBICIIOBOE UTEHUE).
OO6cyxeHre BO3MOKHOCTH BBITIOJTHEHUS 3aKOHA

WHEPIMHU B Pa3TUYHBIX CUCTEMAX OTCYETA.

Habmoienue u 006cyx1eHne MEXaHUYECKUX SIBICHUH,
MIPOUCXOASAIINX B CHCTEME OTCUETa

«Tenexka» npu ee pABHOMEPHOM U YCKOPEHHOM JIBUKEHUU
OTHOCHUTEIILHO KaOMHETa (PU3UKH.

JleficTBUS C BEKTOPAMHU CHJL: BBIIIOJIHEHUE 3a1aHU 110
CJIOKEHUIO U BBIYUTAHUIO BEKTOPOB.

Habmtoienue w/minu npoBeJieHNe ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh YCKOPEHHUS TeJa OT
MIPUJIOKEHHOM K HEMY CHJIBI M MAcChl TeJa.

Amnanu3 1 00bCHEHHE SIBJICHUH

C UCII0JIb30BaHKUEM BTOpPOro 3akoHa HeroToHa. Pemenue 3anau
C UCIOJIb30BaHUEM BTOPOro 3akoHa HeloTOHA U mipaBuia
CJIOKEHUS CHJL.

Onpenenenne )KeCTKOCTH IPYKUHBIL.

AHanu3 cuTyarui, B KOTOPhIX HaOJII0IAI0TCS YIIPyTHE
nedopmariu, 1 uX 0ObICHEHHE

C UCIIOJIb30BaHMEM 3aKoHa ['yka.

Pemenue 3anau ¢ ucronszoBanueM 3akoHa ['yka. MccinenoBanue
3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHJIBI
HOpMasbHOTO AaBieHus. O0cyxaeHrue pe3yabTaToB
HCCIIEOBaHUS.

Omnpenenenue kodhdULeHTa TPEHUS CKOIBKESHUS.
N3mepenne cuibl TpEeHUS OKOSL.

Pemenwe 3a1a4 ¢ UCIOIb30BaHUEM (POPMYJIBI JUTSI CHITBI
TPEHUS CKOJIbKEHUSI.

AHaJu3 IBIKEHUSI TEJ TOJIBKO MO/ ICUCTBUEM CUJIBI TSXKECTH
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— cBoOoaHOTO NaieHuss. OOBSICHEHNE HE3aBUCUMOCTH
YCKOpPEHUsI CBOOOHOTO TAJICHUS OT MACChI Tea.
OrneHKa BEJIMYUHBI CUITBI TATOTEHHUS,

JEHCTBYIOIEH MEX Ty IBYMS T€JIaMu (1J1s

Pa3HBIX Macc).

AHanm3 IBUKCHHS HEOSCHBIX T MO/

JEHCTBHEM CUJIBI TATOTEHUS

(C HCIIOTB30BAHHUEM JIOTIOJTHUTEILHBIX HCTOYHHKOB
nHpopMaIun).

Pemenwe 3a71a4 ¢ MCTIOIB30BaHUEM 3aKOHA BCEMUPHOTO
TATOTEHUS U GOPMYIIBI

JUTSL pacyeTa CHIIbI TSKECTH. AHAIHN3

OPUTHHAILHOTO TEKCTA, OMHICHIBAIOIIETO

MIPOSIBIICHUS 3aKOHA BCEMUPHOTO TATOTEHUS;
BBITIOJTHEHUE 33JaHUM 110 TEKCTY (CMBICIIOBOE
YTCHUE).

Habmroienue u 00Cy X AeHHE OIBITOB

10 U3MEHEHUIO Beca Tella MPU YCKOPCHHOM JIBIKCHHH.
AHanu3 ycnoBuil BO3HUKHOBEHUSI HEBECOMOCTH U
MePEerpy3KH.

Pemenwe 3a1a4 Ha onpeieNIicHE Beca Teia B
Pa3IUYHBIX YCIOBUSX.

AHanu3 cui, 1eWCTBYIONINX Ha TEJ0, OKOAIIeeCcs Ha
orope.

OmnpeneneHue HEHTpa TSHKECTU PA3IMYHbBIX Tel
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1.3. | 3akoHBI cOXpaHEeHUs 10 Nmnynec Tena. U3menenue Habnronenue u 00Cyx1eHne ONBbITOB, JEMOHCTPHPYIOLIIX
uMmnyabca. UMiyinbe cuibl. 3aKOH | Iepeady UMITyJibca
COXPAHEHHUs UMITYJIbCA. IIPY B3aMOJICHCTBHH TEJI, 3aKOH COXPAaHEHMS UMITYJIbCA [TPU
PeakTuBHOE NBMKEHHE. a0COIIOTHO YIIPYTOM
Mexanunueckas pabota Y HEYIIPYI'OM B3aUMOJEHCTBUU Tel. AHAIU3
1 MOIIHOCTB. Pabora cun CUTYalMi B OKPYKAIOLIEH )KU3HU C UCIIOJIb30BAaHUEM
TSYKECTH, YIIPYTOCTH, TPEHMUSL. 3aKOHA COXPaHEHMsI UMITYJIbCa.
CBs13b DHEPrUU PacrioznaBaHue sBIEHNS pEaKTUBHOIO IBH)KEHUS B
u pabotsl. [loTeHumanbHas IIPUPOJIE U TEXHHKE.
SHEPIHUs TeJla, HOJHATOrO HaJl [IpuMeHeHne 3aKk0Ha COXpaHEHUsI UMITYJIbCa I pacdyeTa
ITOBEPXHOCTBIO 3EMIIH. pe3ysIbTaTOB B3aUMOACHUCTBUS TeJ (Ha MpUMepax
[loTeHunanbHas 3HEPrust CxKaTON HEYIPYIroro B3aMMOJIEHUCTBHS, YIIPYTrOro HEHTPAIbHOTO
IIPYKUHBI. B3aMMOJEHCTBUA IBYX OJUHAKOBBIX TE€JI, OJHO U3 KOTOPBIX
Kunernueckas sHeprus. Teopema 0 | HEMOIBUKHO).
KMHETUYECKOW dHEPruu. 3aKOH Pemenne 3a1a4 ¢ UCIIOJIB30BaHNEM 3aKOHA COXPAHEHUS
COXPAHEHHUS MEXaHUUYECKOH HEPTUH| UMITYJIbCA.
Onpenenenue paboThl CUIIBI YIIPYTOCTH IIPU
IIOABEME I'Py3a C UCIOJIB30BAHUEM HENOABUKHOTO
1 MOJIBWXKHOT0 0J10K0B. M3MepeHue MOIHoCTH.
N3mepenne NoTeHIMAIBHON SHEPTUH YIIPYTO
ne(GopMUPOBaHHON MPYKUHBI.
N3mepenne KHHETUYECKOW SJHEPI Uy Tea 10 JUIMHE
TOPMO3HOTO IIyTH.
DKcrepuMEHTaIbHOE CPAaBHEHUE N3MEHEHMSI TOTEHLINAIbHON
Y KUHETUYECKOM YHEPruil TeJa IIPH JIBUKEHUU 110 HAKIIOHHOU
IIJIOCKOCTH.
OKcnepuMeHTaJIbHAS TPOBEPKA 3aKOHA COXPAaHEHUS
MEXaHUYECKOM YHEPrUH IPY CBOOOTHOM TTaICHHH.
IIpuMmeHeHNEe 3aKOHA COXPaHEHHs MEXaHUYECKON SHEPIUH
JUISL pacyeTa MOTEHIMAIbHON U KHHETUYECKOM SHEPI UM Tella.
Pemenue 3a1a4 ¢ HCIOJIB30BAHUEM 3aKOHA COXPAHECHHUS
MEXaHUYECKOM dHEPIrUun
Wroro no pazgeny 40

Mexann4yeckne KoJIie0aHus U BOJHbI
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Mexannueckue konebanus |7 KomnebarenpHO€E IBUKEHUE. HaOmronenue konedauuii moa AeUCTBUEM CHUJI TIKECTU U

OcCHOBHBIE XapaKTEPUCTUKHI YIIPYrocTH 1 00HApyKEeHUE MOT0OHBIX KOJIeOaHN! B
KoJIe0aHUH: TIeproJ], 4acToTa, OKPY>KaIOIllEM MUDE.

aMILIUTYa. Amnanu3 kojeOaHuil rpy3a Ha HUTH U Ha
MaremaTnueckuii u MIPYXKHUHE.

NIPYKUHHBIN MAATHUKU. Onpenenenre 4acToThl KoeOaHUI MaTEMaTHYECKOTO U
IIpeBpaienue sHepruu npu IPYKUHHOTO MasiTHUKOB. HaOmoienue n o0bsicHeHue
K0JIe0aTeIbHOM JIBUKEHUM. SIBJICHUSI PE30HAHCA.

3aryxaromnue KoyiebaHusl. HccnenoBanue 3aBUCUMOCTH IT€pHO/a KOJIeOaHUI
BoinyxneHHble KoneOaHusl. [I0/IBELLIEHHOT'O K HUTH I'py3a OT JJINHBI HUTH.

Pe3onanc ITpoBepka He3aBUCUMOCTH IIepuo/ia KojeOaHui

rpy3a, MOABEIIEHHOTO K JIEHTE, OT Macchl rpy3a. Habmonenue
1 00CYXX/ICHHE OIIBITOB, JIECMOHCTPUPYIOIIUX 3aBUCHMOCTD
nepro/ia KojaeOaHui Mpy>KUHHOTO MasiTHUKA OT MacChl Tpy3a U
KECTKOCTH TIPY>KUHBI.

[IpuMeHeHne MaTeEMaTHYECKOTO

Y MIPY>KMHHOTO MasATHUKOB B KQUECTBE MOJICIICH JIIs

OIMCAaHMS KOJICOAHUH B OKPYKAIOIIIEM MHPE.

Penrenue 3a1a4, CBI3aHHBIX C BBIYUCICHUEM HITH

OLIEHKOM 4acTOThI (Mepro/ia) KojaeOaHuil.

H3zmepenue yckopenusi c60600H020 NAOEHUs
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2.2 | MexaHH4YEeCKUE BOJIHBI. 8 MexaHndecKkre BOJIHBI. OOHapy>xeHHe U aHAJIU3 BOJTHOBBIX SIBJICHUH B
3ByK CBoiicTBa MEXaHUYECKUX OKpY>KarolleM MUpeE.

BouH. [IpogonbHbie Habmronenue pacrpoctpaHeHus MPOI0JIbHBIX U

U TIOTIEpEeYHbIe BOJIHBL. J{rHa MIOTIEPEYHbIX BOJIH (HA MOJEIIN)

BOJIHBI U CKOPOCTb €€ 1 00Hapy)KEHUE aHATIOTMYHBIX BUJIOB BOJIH B IPUPOJIE

pacnpocTpaHeHusl. (3BYK, BOJIHBI Ha BOJIE).

MexaHu4yecKue BOJIHBI B TBEPAOM | BrruucieHnue IIHHbI BOJIHBI U CKOPOCTH PaCIPOCTPAHEHUS

Teje, CEHCMUYECKUE BOJIHBIL. 3BYKOBBIX BOJIH.

3Byk. [ poMKOCTB 3ByKa DKCrepuMEHTAIIbHOE OIpeIeJICHHE TPAHUIL YaCTOTHI

1 BeicoTa TOHA. OTpayKeHUE 3BYKa. | CIBIIINMBIX 3BYKOBBIX KOJICOAHHUI.

Wudpa3Byk u ynbTpa3ByK Habntoienne 3aBHCUMOCTH BBICOTHI 3ByKa
OT YacTOTHI (B TOM YHCII€, C UCTIOJIb30BAaHUEM MY3bIKaTbHBIX
UHCTPYMEHTOB).
Habnronenue u 00bsicHEHHE SBIICHUS
aKyCTHYECKOI'0 PE30HAHCA.
AHann3 OpUrHHAIBHOTO TEKCTA, OCBAIIEHHOTO
MCI0JIb30BAHHUIO 3BYKa (MJIM YJIbTPa3BYyKa)
B TEXHUKE (9XOJIOKAIHSI, YIBTPa3BYK
B MEJIMLIMHE U JIp.); BBIMOJIHEHNUE 3aJaHUH 110 TEKCTY
(CMBICIIOBOE YTCHHE)

Wroro no pazgeny 15

3HeKTp0MarHHTH06 IMoJi€ M1 JJIEKTPOMATrHUTHLIEC BOJIHbI
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3.1 DNEeKTPOMAarHUTHOE MOJIE
H OJICKTPOMAariuTHBIC
BOJIHBI

DNeKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHBIC BOJHBI.
CBoiicTBa 2JIEKTPOMArHUTHBIX
BOJIH.

[ITkana 31eKTpOMAarHUTHBIX BOJIH.

Hcmonn3oBanue
AJICKTPOMArHUTHBIX BOJIH IS
COTOBOM CBS3H.
DneKTpOMarHuTHas pupoaa
cBeta. CKOpOCTh CBETA.
BoaHoBEIE CBOIICTBA CBETA

[TocTpoenue paccyxaeHnii, 000CHOBBIBAIONNX B3aUMOCBSI3b
AJIEKTPHYECKOTO U MATHUTHOTO TIOJICH.
DKCrepuMEHTAIbHOE H3yYEHUE CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C TIOMOIIBIO
MOOWIBHOTO TeeoHa).

AHaM3 peHTTeHOBCKUX CHUMKOB Y€JIOBEUECKOTO
opraHusma.

AHaIN3 TEKCTOB, ONHCHIBAIOIINX MPOSBICHUS
JIEKTPOMArHUTHOTO M3JIyYEHHS B IPUPOJIE: KUBBIC
OpTaHU3MBI, U3ITyYCHHUS HEOSCHBIX TeJ (CMBICIIOBOE UYTCHHE).
Pacrnio3HaBaHue U aHAU3 Pa3IMYHBIX IPUMECHEHUI
3JIEKTPOMArHUTHBIX BOJIH B TEXHHKE.

W3yueHue BOJTHOBBIX CBOMCTB CBETA.

Penrenue 3amau ¢ ucnosib3oBaHueM (GOPMYI IS CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JUTHHBI

BOJIHBI M YaCTOTHI CBETA

Hroro no pazneny

CeeToBbBIC ABJICHUSA
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4.1 | 3aKoHbI 6 JlydeBast mozenb cBera. Mcrounnky HabGmromeHne OMBITOB, JEMOHCTPUPYIOIIUX —SIBICHUE
pacnpocTpaHeHHs cBeTa CBETa. MPSIMOJIMHEMHOIO PACIIPOCTPaHEHUsI CBETA
[IpsimonuueliHoe pacnpocTpaHeHue| (BOSHUKHOBEHHE TEHHU U TIOJTYTEHH),
ceera. 3armenus ConHua u JIyHBL) 1 WX WHTEpHIpETalss C HCIOJB30BAHUCM  IMOHSITHS
Otpaxenue CBeTa. ITnockoe| cBeroBoro syua.
3epKaio. 3aKOH OTPaKeHHs CBETa. | OObACHEHUE M MOJEIUPOBAHUE COJIHEYHOIO ¥ JYHHOIO
[Ipenomnenue CBeTa. 3aKOH| 3aTMEHMIA.
MPETOMIIEHUS CBeTa. [Tonnoe| VccnenoBanue 3aBUCUMOCTH
BHYTPCHHCC  OTPAXCHUC  CBCTA.| yrja 0TpaskKeHMs CBETOBOIO JIy4a OT yIJla MaJcHUS.
Hcnons3oBanue IIOJIHOTO| [[3yyeHne CBOMCTB U300pa)KEHUS B INTIOCKOM 3epKaJe.
BHYTPCHHCTO OTPaKCHUA Bl HaGnmronenne W OOBSCHEHHE ONBITOB 10  TOJTYYCHHIO
ONTHYECKUX CBETOBOAAX M300paXeHHI B BOTHYTOM U BBIITYKJIOM 3€pKaliax.
Habmionenne w©  0OBSCHEHHE  OMBITOB IO
MPEIOMIIGHHI0O CBETa Ha TPaHUIE PA3ITUYHBIX
cpel, B TOM 4HCIE€ ONBITOB C IOJIHBIM
BHYTPEHHUM OTPaKEHUEM.
HccnenoBanne 3aBUCUMOCTH yIjla HpPENOMIIEHUS OT yria
MaJieHHs CBETOBOT'O JTyya Ha TPAHUIIE «BO3AYX—CTEKIION.
Pacno3naBanue sABIEHUN OTPaKEHU
U [IPEJIOMIICHHUS CBETA B MOBCEHEBHOMN JKU3HH.
AHanu3 1 00bSCHEHHE SIBICHHUS ONTHYECKOTO MUPAXKA.
Pemenue 3a7a4 ¢ UCIIOIB30BaHUEM 3aKOHOB
OTpaKEHHUs U [TPEJIOMJICHHUS CBETA
4.2 JIua3el W omTHYECcKHUE O JIunza. Xoxp nyweir B guH3ze. | [lomyuenue H300paKCHHI C IIOMOILLIO
puOOopHI OnTuueckas cuctema | cobuparomieit u pacceuBarolen JIUH3.
doroammapara, Mukpockorna u | OmpeneneHue  (QOKYCHOIO — pacCTOSHUS U

Teleckona. ['7ma3 kak omnThdeckas
cucrema.
EJII/ISOPYKOCTL H JaJIbHO30PKOCTb

OITUYECKOM CHIIBbI COOMPAOLIEH JIMH3BI.
AHa3 yCTpOWCTBA W MPHUHIMIA JACUCTBUA HEKOTOPBIX
ONTHYECKUX  MpubopoB:  (doToanmapara, MHUKPOCKOINA,
TEJIECKOIIA.

N3ydenne Moenu ria3a Kak OTHYECKON CHCTEMBI.

AHanm3 sBJIICHU OJIM30PYKOCTH

Y JAJIIbHO30PKOCTH, IPUHIINIIA JEICTBHUS OYKOB
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4.3 Paznoxxenue  Genoro 3 Pasnoxxenue Genoro ceera Habnronenue paznoxxeHus 0€I0ro CBeTa B CIIEKTP.
CBCTa B CIICKTP B CIICKTD. ONBITBI HproTtoHa. Ha6JIIOLIeHI/Ie U 00BSICHEHHE OITBITOB
CrnoxxeHue CHEKTPaJbHBIX I[BETOB. IO MOJIYYEHHIO OEJoro CBeTa MpPH CIOKEHUU CBETa Pa3HbIX
Jucnepcus ceera LIBETOB.
[IpoBenenue u 0ObSICHEHHE OIIBITOB
10 BOCIIPHUATHIO I[BETA MPEIMETOB MPH UX HAOIIOJCHUH Yepe3
[[BETOBBIC (DMIIBTPHI (LIBETHBIC OUKH)
Wtoro no pazneny 15
KBanToBbIe siBIICHUSA
5.1 Ucnyckanue u 4 Omnsite Pezepdopaa OO6cyxnenne 1enu onbliToB  Pesepdopma 1o
MOTJIOLIEHUE  CBETa U IUIaHeTapHas MOJENb aroMma. | UCCIEIOBAHUIO aTOMOB, BBIIBIIKEHUE
aTOMOM Mo;{ejn, aroMa Eopa_ I/Icnyc](aHHe TUIIOTE3 O BO3BMOXKHBIX PE3YyJIbTaTaX OIBITOB
U TMOIJIOLIEHUE CBETa AaTOMOM. | B 3aBHUCHUMOCTH OT IPEIIOJaraéMoro CTPOEHHS AaTOMOB,
KBaHTbLI. (dbopMynpoBaHKE BEIBOJIOB
JluneituaTeie CIEKTPbI U3 Pe3yIbTaTOB OIBITOB.
OO6cy>xaeHre MPOTUBOPEUUil TIaHEeTapHOW MOJEIM aToma
U OCHOBAaHMM g TUNOTE3bl bopa O CTanuoOHAapHBIX
opbutax 9JeKTpoHOB. HaOmiogeHue  CIUIOMIHBIX |
JIMHENYAThIX CIEKTPOB U3IYyYEHUS Pa3INYHbIX BELECTB.
OOBbsicHeHHE JTMHEHYAThIX CIIEKTPOB M3JIyYeHHUs
52 Crpoenue  aromHoro |6 PamnoaktuBHOCTE. Anb(da-, Oera- | OOCYX)ICHHE BO3MOXKHBIX TUTIOTE3 O MOJIEIISIX CTPOCHHSI SIJIpa.
aapa u ramma-uznydeHus. Ctpoenue | OmpeneneHue cocTaBa sAep MO 33JaHHBIM MAacCOBBIM U
aTOMHOro  sanapa.  HykioHHast | 3aps0BBIM 4MCIaM

MOZEJIb aTOMHOTO0 sapa. M30Tomnsl.
PamnoakTuBHBIE  IIpEeBpallCHUS.
Ilepuon momypacnaga aTOMHBIX
Aa1ep

Y 110 TIOJIO’KEHUIO B IEPUONMYECKON CUCTEME DJIEMEHTOB.
AHanu3 UW3MEHEHMs COCTaBa sflpa M  €ro
MOJIO)KEHUSI B MEPUOJAMYECKON CHCTEME MpH O-
PaaOaKTUBHOCTH.

HccnenoBanue TPEKOB 0.-4aCTHIL IO TOTOBBIM (poTorpadusim.
OOHapyxeHue 1 I3MEPEHHUE PaHAIMOHHOTO

(hoHa ¢ MOMOIIIBIO TO3UMETPA, OIIEHKA €r0 MHTCHCUBHOCTH.
AHann3 OMOJIOTUYECKUX MU3MEHEHUH, MPOUCXOMISIINX IO
JEUCTBUEM PAJNOAKTUBHBIX U3TYyYEHUN.

Hcnonp30BaHne palMOAKTUBHBIX U3JYYECHHI B MEIUIIMTHE
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5.3 | SnepHble peakuuu 7 S nepHbie peaKkuuu. 3akonsl Pemrenue 3a1au ¢ UCNOJIb30BAaHUEM 3aKOHOB COXPAHECHHUS
COXpaHEHHUS 3apsiI0BOrO MacCOBBIX U 3apsJOBBIX YHCEI Ha OIpeIeIeHUe
U MaccoBOIO YHCEN. OHEprus pe3ynbTaTOB SACPHBIX PEAKIUi; aHATN3 BO3MOKHOCTH
CBA3M aTOMHBIX siaep. CBs3b WM HEBO3MOXKHOCTH siIepHOM peaknuu. OneHka SHEepruu
Macchl M BHepruu. Peakuun CBSI3U SITIEP C HCTIOIB30BaHUEM (POpPMYIIbl DUHIITEHHA.
CHHTE3a W  JIeJCHHUS  AJlep. OOcyx/eHne TEPCIeKTHB WCIOJIB30BAHUS  YIIPABIISIEMOTO
Ucrounuku sneprum ConHua u TEPMOSIAEPHOIO CUHTE3A.
3Be3l. SljepHas  SHepreTHka. OOcyxJIeHne TMPEUMYIIECTB W IKOJOTHYECKHX IPOOIIeM,
HetictBus PaaOAKTUBHBIX CBSA3aHHBIX C JIE€PHOU IHEPTrETUKOMN
W3JIyYEHHUI Ha )KUBbIE
OpraHu3Mbl
Wroro no pazgeny 17
IHoBTOPHUTEILHO-00001IAKOIIMIH MOY/Ib
[ToBTOpEHue wu 9 Cucremaruzauus Brimonnenue yueOHBIX 3a/laHul, TPEOYIOUUX JEMOHCTPAIIUU
o0o0rIeHne U 0000meHHE MPEAMETHOTO KOMITIETEHTHOCTEH, XapaKTEPHU3YIOIIUX €CTECTBEHHOHAYYHYIO
coJiep>kaHus Kypca QUMK coJiepKaHus u OIbITa IPaMOTHOCTb:

3a 7-9 Kj1accel

JESTeTLHOCTH, TPUOOPETEHHOTO
Opu  HM3y4eHUH BCEro Kypca
(¢U3UKH  OCHOBHOTO  OOIEro
oOpa3oBaHusl.

IlogroroBka K OCHOBHOMY
roCyJapCTBEHHOMY JK3aMEHY IO
dusuke

JUist  00y4arouiuxcs, BBIOPaBIINX
3TOT y4yeOHBIN peaMET

- IMPUMCHCHU MMOJIYYCHHBIX 3HAaHUH A1 HAay4YHOTI'O
00bsiIcCHeHUs (PU3NYECKUX SBJICHUH B OKpYXarolled Impupoie,
B HOBCGI{HGBHOf/’I KHN3HU U BBIABJICHUA (1)H31/I‘-I€CKI/IX OCHOB pA1a
COBPEMEHHBIX TEXHOJIOTHIA;

- IMPUMCHCHU OCBOCHHBIX

HKCHEPUMEHTAIbHBIX YMEHUHN

VTSI ICCTIETIOBAHUS (PU3NICCKUX SIBIICHUN, B TOM YHCIIC

s IIPOBEPKU TUIIOTE3 u BBISIBIICHUS
3aKOHOMEPHOCTEM.

Pemienue pacueTHbIX 3a7ay, B TOM YHCIE HPEANOIararolux
UCTOJb30BaHNE (U3NYECKUX MOJeNeil M OCHOBAaHHBIX HA
COZIep>KaHUU pa3IMYHBIX pa3esioB Kypca PU3UKU.
BelntonHenue u 3amura rpynmnoBbIX

WIA UHAUBUAYAJIbHBIX TIPOEKTOB, CBSI3aHHBIX C
coZiepKaHueM Kypca (pru3HuKu

47



Hroro no pazuneny

OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOIT'PAMME
TEMATHYECKOE IVIAHUPOBAHHUE
7 KJIACC
KosmyecTBo 4acoB DJIEeKTPOHHbIE
Ne HaumenoBanmue pa3jaeiioB " TeM (undposBbie)
n/n NporpamMMbIl Beero Ko;npo.nbm,le Hpﬁalcanecmae o0pa3oBaTe/bHbIE
padoThl padoThbI pecypesi
Pasznen 1. dusuka u eé pojib B NO3HAHMH OKPYKAKIIEr0 MUPa
bubnuoreka HOK
https://m.edsoo.ru/7f416194
1.1 ®dusuka - HayKa 0 IpUpoe 2 OU3NKOH JIADB
https://physicon.ru/eor-
list/4-fizika
bubnuoTeka HOK
https://m.edsoo.ru/7f416194
1.2 duznyeckue BEINUYNHBI 2 1 OUN3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnuoreka HOK
https://m.edsoo.ru/7{416194
1.3 EcrecTBeHHOHay4HBI METO/ O3HAHUS 2 1 OUN3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 6

Pa3znea 2. [lepBoHayasibHbIe CBEICHUS 0 CTPOEHHUH BelleCTBA

2.1 CtpoeHue BeniecTna

1

bubnuoTeka [HOK
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https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

https://m.edsoo.ru/7f416194
OU3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika

bubnuoreka HOK
il . https://m.edsoo.ru/7f416194
29 ’ :HHI)eIieTI;I;e M B3aUMOJEHCTBHE  YaCTHI] ) OIBUKOH TIAG
https://physicon.ru/eor-
list/4-fizika
bubnuoreka HOK
https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEILIECTBA 2 OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 5
Paznen 3. /IBu:keHune U B3auMo/ieiicTBHE TeJl
bubnnoreka HOK
https://m.edsoo.ru/7f416194
3.1 MexaHHYeCKOE ABHKCHHEC 3 PH13UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnnoreka HOK
https://m.edsoo.ru/7f416194
32 WNuepuus, macca, iI0THOCTh 4 OH13UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnnoreka HOK
https://m.edsoo.ru/7f416194
33 Cuna. Bungpl cui 14 OH13UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

Hroro no pazneny 21
Paznen 4. /laBjienne TBEPABIX TeJl, dKMJAKOCTEH U ra3oB
bubnuoreka HOK
Hasnenue. Ilepegaua maBiaeHHS TBEPABIMU https://m.edsoo.ru/7f416194
4.1 - epedata A pA 3 ®U3UKOH JIAB
TeJaMH, JKUIKOCTSIMH U ra3aMu .
https://physicon.ru/eor-
list/4-fizika
bubnuoreka HOK
https://m.edsoo.ru/7f416194
4.2 JlaBieHHuE KUIKOCTU 5 OUN3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnuoreka HOK
https://m.edsoo.ru/7f416194
43 ATMocdepHoe naBIeHue 6 OU3NKOH JIADB
https://physicon.ru/eor-
list/4-fizika
bubnuoreka HOK
JleiicTBUE XXUAKOCTU M T'a3a Ha MOIPYKEHHOE https://m.edsoo.ru/7f416194
4.4 A Py 7 2 3 ®U3UKOH JIAB
B HUX TEJIO :
https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 21
Paznen S. PaboTa u1 MOIIHOCTB. JHEPIUs
bubnuoTeka HOK
https://m.edsoo.ru/7f416194
5.1 Pabora 1 Mmo1HOCTH 3 1 OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnuoreka HOK
5.2 Tpoctbic Mexanu3mbl > 1 https://m.edsoo.ru/7f416194
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https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194

OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bubnnoreka HOK
https://m.edsoo.ru/7f416194
5.3 Mexanuueckast 3HEprus 4 1 1 OU3NKOH JIADB
https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 12
bubnuoreka HOK
https://m.edsoo.ru/7f416194
PesepBHOE Bpems 3 OU3NKOH JIADB
https://physicon.ru/eor-
list/4-fizika
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 12
8 KJIACC
KounuecTBo yacoB DJIeKTPOHHBIE
Ne /i HaumeHnoBanue  pasgeIoB H  TeM (uudpossbie)
B NMPOrpaMmblI Bcero Kon;p 0/TLHBL Hpangqeclm o0pa3oBaTejibHbIE
e paboThI € padoThl pecypen
Pa3pen 1. TerioBbie IBJICHUSA
bubnuorexa HOK
https://m.edsoo.ru/7f4181ce
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnuorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TeruoBbie MPOIECCHI 21 1 5 OIBUKOH TIAG

https://physicon.ru/eor-
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https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
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https://physicon.ru/eor-list/4-fizika
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list/4-fizika

Hroro no pazneny 28
Paznen 2. DiiekTpryeckre 1 MarHMTHbLIE SIBJIEHUS
bubnuorexa HOK
DeKTpUUYECKHE 3apsaabl. 3apshDKEHHBIE Tella https://m edsoo.ru/7f4181ce
2.1 p © 3apAIBL. 3ap 7 1 ®U3UKOH JIAB
1 UX B3aUMOJICHCTBHUE .
https://physicon.ru/eor-
list/4-fizika
bubnuorexa HOK
https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN 37IEKTPUYECKHI TOK 20 7 OU3NKOH JIADB
https://physicon.ru/eor-
list/4-fizika
bubnuorexa HOK
https://m.edsoo.ru/7f4181ce
2.3 MaruurtHsle IBIeHUS 6 1.5 OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnuorexa HOK
https://m.edsoo.ru/7f4181ce
24 DIIeKTpOMarHuTHasi MHIYKI U 4 OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 37
bubnuorexa HOK
https://m.edsoo.ru/7{4181ce
Pe3epBHOE Bpems 3 OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika
OBIIEE KOJIMYECTBO YACOB I10 63 145

[MTPOT'PAMME
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9 KVIACC

KosnuecTBo yacoB DJIeKTPOHHBIE
Ne n/nt HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
- NMPOrpaMmblI Bcero KOHT%O‘H"H"W Ip axnﬁwecxne o0pa3oBaTejibHbIE
padoThI padoThI pecypeb
Pa3zpen 1. Mexannueckue siBJICHUA
bubnuorexa HOK
MexaHndeckoe IBUXEHUE U CIIOCOOBI €ro htps://m.edsoo.ru/7f4]a4a6
1.1 A 10 1 ®U3UKOH JIAB
OIMCAaHUS :
https://physicon.ru/eor-
list/4-fizika
bubnuorexa HOK
https://m.edsoo.ru/7f41a4a6
1.2 BsaumonelictBue Ten 20 1 3 OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnuorexa HOK
https://m.edsoo.ru/7{41a4a6
1.3 3aKOHBI COXPaHEHUS 10 3 OU3NKOH JIADB
https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 40
Pa3znea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHEI
bubnunoreka HOK
https://m.edsoo.ru/7{41a4a6
2.1 Mexanuueckue KojIeOanus 7 3 DOU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnunoreka HOK
2.2 MexaHnueckre BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
OU3MKOH JIAB
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Hroro no pazneny

15

Pa3znen 3. 3HeKTp0MaI‘HI/ITHO€ IMOJI€ U 3JICKTPOMATIHUTHLIC BOJIHBI

bubnunoreka HOK
S EKThOMATHITHOE Hote https://m.edsoo.ru/7f41a4a6
3.1 JICKTP . 6 OU3NKOH JIAB
3JICKTPOMArHUTHBIC BOJTHBI .
https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 6
Paznen 4. CBeToBbIe IBJICHUS
bubnunoreka HOK
https://m.edsoo.ru/7f41a4a6
4.1 3aKOHBI paCIIpOCTPAHEHHUS CBETA 6 OU3NKOH JIADB
https://physicon.ru/eor-
list/4-fizika
bubnunoreka HOK
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bI U onTUYECKUE TPUOOPHI 6 OU3NKOH JIADB
https://physicon.ru/eor-
list/4-fizika
bubnunoreka HOK
https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro csera B CIIEKTP 3 OU3NKOH JIADB
https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 15
Pa3gen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue v norjomeHne cBeTa aroMOM 4 bubmotexa HOK

https://m.edsoo.ru/7{41a4a6
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DOU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bubnunoreka HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aTOMHOTrO siipa 6 1 OU3NKOH JIADB
https://physicon.ru/eor-
list/4-fizika
bubnunoreka HOK
https://m.edsoo.ru/7f41a4a6
5.3 S nepHble peakuu 7 1 OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-000011IAI0IMIT MOAYJIb
bubnuorexa HOK
IToBrOpeHne u 0000LIEHUE COLEPKAHUSA htps://m.edsoo.ru//f41a4a6
6.1 Kypca g)nsnxn 3a7-9 K;LEIlCC o 9 2 @H3UKOH JAB
yp https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 27
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MPOBEPSIEMBIE TIPEJIMETHBIE PE3YJBTATHI OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OFPA3OBAHUSA
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HpOBepﬂeMble NpeaAMETHBIC PE3YyJIbTaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nmporpaMmmbl OCHOBHOI'O 0011ero 06p330BaHI/IH

1.1

HCIIOJIB30BATh M3YUYCHHBIC ITIOHATHUSA

1.2

pa3nuyarh ABJIEHUA MO ONMCAHHMIO MX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, ICMOHCTPHUPYIOIINX JAHHOE (PU3NUYCCKOE SBIICHUE

1.3

pacrlo3HaBaTh  MPOSIBJICHHE  HW3YYCHHBIX  (DM3WYECKHX  SBJICHHA B
OKpYIKalolieM MUpPE, B TOM YHCie (PU3NYECKUE SBJICHUS B MPUPOJE, MIPH STOM
MEPEeBOAUTh IMPAKTUYCCKYIO 3aJadyy B Yy4eOHYIO, BBIICIATH CYIICCTBCHHBIC
cBoMcTBA (MPU3HAKHN) (PU3HUYECKHUX SIBIICHUM

1.4

OIMCHIBATh M3YYCHHBIC CBOWCTBA TEJ W (DU3MUYECKHUE SIBJICHHUS, HCIOJB3YSI
(du3HYECKHEe BEIMYUHBI, TIPH OMUCAHWM TMPABUIHHO TPAKTOBATH (DU3MUCCKHIA
CMBICJI HCIIOJIb3YEMBIX BEIIMYHMH, WX OOO3HAYCHHS M EIUHUIBI (PU3HUECKUX
BEJIMYMH, HAXOJUTh (DOPMYJIBI, CBSI3BIBAIONINE TaHHYIO (U3HUYECKYIO BEIHUNHY
C JpYrUMH BCIMYMHAMH, CTPOUTh TpapUKUd HU3YUYCHHBIX 3aBUCHMOCTEU
(bU3HYECKUX BEJIMYUH

1.5

XapaKTCpUu3oBaTh CBOMCTBaA TECII, (1)I/I3I/I‘~I€CKI/IG SABJICHUA W HPOLCCCHI,
HCIIOJIb3Ys H3YUCHHBIC 3aKOHBI, ITPHU 3TOM JaBaTb CJIOBCCHYHO (1)OpMy.]'II/IpOBKy
3daKOHA U 3alMMChIBAThL €ro MaTCMAaTHUYCCKOC BBIPAKCHUC

1.6

OOBSCHATH PU3NYCCKUE SBJIICHHUSI, ITPOLIECCHI U CBOMCTBA TEIl, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluil MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHHME U3 | — 2 JIOrMYeCKuX
miaroB ¢ omopoil Ha 1 — 2 W3Y4YeHHBIX CBOWMCTBA (DM3MUYECKUX SIBICHUM,
(bU3HYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

pemarh pacu€THble 3a/1a4u B | — 2 1eHCTBHSI, UCTIONB3Ys 3aKOHBI M (POPMYIIBL,
CBSI3bIBaIOIME (PU3MUECKUE BEJIMYMHBL: Ha OCHOBE aHajM3a YCIOBMs 3aJadu
3aIMCBIBATh KPATKOE YCIIOBHUE, MOJICTABIATH (PU3UUECKUE BETUIUHBI B (DOPMYJIBI
U IPOBOJUTH PACUYETHI, HAXOAUTh CIPABOYHBIC JaHHbIE, HEOOXOOUMBIC IIs
pemieHusl 3a1av, OLEHUBATh PEATUCTUYHOCTh IONyYEHHOH (PU3UIECKOM
BEJIMYUHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEHIUTh MPU OMOIIH
(GU3MYECKUX METOJOB, B ONUCAHUU HCCICIOBAHUS BBIICIATH ITPOBEPIEMOE
MpeoyiokeHue (TUIMOTe3y), pa3indyaTh U HHTEPIPETUPOBATH IONTYYECHHBIN
pe3yibTaT, HaxXOAuTh OIIMOKM B XOJIE OIbITA, J€NaTh BBIBOABI IO €ro
pe3ylbpTaTam

1.9

MPOBOJIUTH OTIBITHI 110 HAOIOJICHUIO (DU3MUYECKUX SBICHUHN MM (DPU3MUYECKUX
CBOMCTB Ten: (OPMYyJIHMPOBATH IPOBEPSEMbIC MPEANOIOKCHHS, COOHpaATh
YCTAHOBKY W3 TMPEIJIOKCHHOTO OOOpYIOBaHHUsS, 3alMChIBATH XOJ OIbITa |
(bOpMyIUPOBATH BHIBOIBI

1.10

BBIIOJIHATh NPSMbIE H3MEPEHHUS C HUCIOJb30BAHUEM AaHAJOIOBBIX U
UPPOBBIX MPUOOPOB, 3aNMUCHIBATH MOKA3aHUs NPUOOPOB C YYETOM 3aJaHHOU




a0COJIIOTHON OTPELIHOCTH U3MEPEHU I

1.11

IIPOBOAUTH HMCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOM BEIMUYUHBI OT
JIPYrOoM € MCIIOJIB30BAHUEM IIPSMBIX U3MEPEHUM, Y4aCTBOBATh B IIJIAHUPOBAHUU
y4eOHOro HcCCeI0BaHUsA, COOMpaTh YCTAaHOBKY M BBINIOJHATh H3MEpPEHUS,
Cliefysi TPEUIOKEHHOMY TIUIaHy, (UKCHUPOBATh pE3yJIbTAThl TOJIYYCHHOU
3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BHJAE NPEAJOKCHHbIX TaOIULl MU
rpaduKOB, JIeJIaTh BHIBOJIBI IO PE3YJIHTATAM HCCIIEJOBAHUS

1.12

IIpOBOAUTH KOCBCHHBIC HU3MCPCHUA @HSHHGCKI/IX BCJINYHH, cJIeays
npezmoxceHHoﬁ HHCTPYKIUMU: TIPpU  BbIIIOJIHCHUN I/ISMepeHI/Iﬁ CO6I/IpaTB
SKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYMCIIATH 3HAUYCHUC HCKOMOM BEITUYHNHEI

1.13

coOJIroIaTh MpaBHJIa TEXHUKH OE30MACHOCTH NpH paboTe ¢ J1abopaTOPHBIM
000py1I0BaHUEM

1.14

YKa3blBaTh NPUHIHIBI JIEHCTBUSA NPUOOPOB W TEXHUYECKHX YCTpPOWCTB,
XapaKTepU30BaTh MPUHLUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUUECKHUX
YCTPOMCTB € IIOMOLIbK0 MX OINMCAaHUSA, WCIONb3ys 3HAaHWS O CBOWCTBAx
du3nUecKux sBICHUA U HeOOXOaMMbIe (PU3MUYECKHIE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MIPUBOJIUTH NMPUMEPHI (HAXOAUTh HH(POPMALIMIO O IPUMEPAX) MPAKTUUECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUHN B MOBCEHEBHOW JKU3HU JUIsl 0OecredeHus
0€30MacHOCTH MpU OOpallleHuu C NpUdopaMu M TEXHUUYECKHMMH YCTPONCTBaMH,
COXpPaHEHMs 3J0pOBbS U COOJIOAEHUS HOPM SKOJOIMUYECKOrO IIOBEJECHUS B

OKpY>KalollIeH cpeie

1.16

OCYIIECTBIISITh OTOOP HCTOYHMKOB HHpOpManmuu B ceTH VIHTEpHET B
COOTBETCTBUHM C 33aJaHHBIM IOWCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCS
3HaHUH ¥ MyTEM CPaBHEHUS PA3JIMYHBIX MCTOYHHKOB BBIIEIATH WH(OPMAIHIO,
KOTOpasi SIBJISIETCSI IPOTHBOPEUYMBON HIT MOXKET OBITh HEZIOCTOBEPHOM

1.17

UCIIOJIb30BaTh MPHU BBIIOJHEHUH YYE€OHBIX 3aJaHU HAYYHOIOMYJISPHYIO
TUTEPATYPY (PU3HUECKOTO COJIEP KaHUsl, CIPABOYHbBIE MAaTEPHAIIBI, PECYPChI CETH
WuTepHer, BiajgeTh NpuéMamMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHUs
uHGOPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 HCTOYHUKOB HMH(pOpMaMH (U3HYECKOTO COJCpPKAHUSA, B TOM
YHUClie MyOJIMYHO JCNaTh KPAaTKUE COOOIICHHS O pe3yibTaTaxX MPOEKTOB HIIU
yueOHBIX HCCIEJIOBAaHUN, MPU 1TOM TPAMOTHO HCIIOJIB30BATh HW3YYECHHBIN
MOHATUWHBIN  ammapar Kypca  (U3MKH, COINPOBOXKIATh  BBICTYIUICHHUE
Npe3eHTaluen

1.19

IIpyu BBIIOJIHCHUHA yLIe6HBIX IIPOCKTOB H I/ICCHG,Z[OBaHI/Iﬁ pacipeacisaTb
0053aHHOCTH B Tpynie B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJadaMu, CICOAUTH
3a BBIIIOJIHCHHUEM IlJIaHa HeﬁCTBHﬁ, aACKBATHO OLICHHUBATDH COOCTBEHHBIH BKJIaJd B
ACATCIIBHOCTE T'PYIIIIbI, BBICTPANBATE KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHG,
YUYUTBIBASA MHCHHUC OKPYKAOMIUX
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IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust




1.1

HCITIOJIB30BaTh IOHATHUA

1.2

pa3nuyarh ABJIECHUA MO ONMCAHHMI0 MX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE
OMBITOB, IGMOHCTPUPYIOIINX JaHHOE (U3HUECKOE SIBICHUE

1.3

pacro3HaBaTh  NPOSIBICHWE  W3YYCHHBIX  (DU3MYECKHX  SIBICHUH B
OKpYJKaloIleM MHpPE, B TOM 4HUCIIe (U3UUECKUE SBICHHUS B MPHPOJE, NPU STOM
MEPEBOUTh TPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICIATH CYIICCTBCHHBIC
cBolicTBa (MpH3HAKK) (PU3NUECKUX SBICHUN

1.4

OIMUCHIBATh M3YYCHHBIC CBOWCTBA TeJN U (DU3HUYCCKHE SBJICHHUS, HMCIOJbB3YSI
¢busnvecKkue BEIUYMHBI, MPH ONMHCAHHM MPABUIBHO TPAKTOBaTh (U3NUCCKHUI
CMBICJT HCIOJNB3YeMbIX BCIUYUH, OOO3HAYEHHS W EIUHHIBI (DU3HUIECCKUX
BEJIMYHMH, HaXOAUTh (DOPMYJIBI, CBA3BIBAIOIINEC TAaHHYIO (DU3UYCCKYIO BETHUUHY C
APYTMMH  BEIHYHMHAMH, CTPOUTh TIpadUKH  M3YYEHHBIX  3aBUCHUMOCTEH
(U3HYECKUX BEIIMINH

1.5

XapaKTCPpHU30BaTb CBOMCTBaA TCI, (1)I/ISI/I‘IGCKI/IG SABJICHUA W IIPOLICCCHI,
HUCIIOJIb3YA U3YUYCHHBIC 3aKOHBI, IIPU 23TOM JaBaTb CJIIOBECHYHO (1)OpMy.]'II/IpOBKy
3dKOHA U 3allMChIBATL €0 MaATCMATHYCCKOC BhIPAKCHUC

1.6

OOBSICHATh (U3WYECKHE MPOIECCHl M CBOWCTBA TEl, B TOM 4YHCIE M B
KOHTEKCTE CUTyallUld IPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATH
[IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1 — 2 JOTMYecKuX
[IaroB C MHOMOIIBI0 1 — 2 H3y4EeHHBIX CBOMCTBAa (PU3MUECKUX SIBICHUH,
(U3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemarh pacu€THbIe 3a/1a4i B 2 — 3 IEHCTBHSI, UCTIONB3YS 3aKOHBI M (POPMYIIBL,
CBsI3bIBaOlIMe (M3NYECKHE BEJIUYMHBL: HAa OCHOBE aHalIM3a YCJIOBUS 3aJadu
3alMCBIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK JAHHBIX JUIS pPELICHUS
3aJjaud, BBIOMpaTh 3aKOHbl U (HOPMyJbl, HEOOXOIUMBIE A €€ pelleHus,
NPOBOJIUTH PACUYETHl W CPABHUBATH IIOJIyYEHHOE 3HAYCHHE (PU3UIECKOM
BEJIMYUHBI C U3BECTHBIMU JAHHBIMU

1.8

paciio3HaBaThb HpO6H€MBI, KOTOPBIC MOKHO pPCHIUMTL IIpU IIOMOIIOH
(1)I/I3I/III€CKI/IX MCTOHOB, HCIIOJIB3Yyd  OIMMCAHUC  HCCICAOBAHUSA, BbBIACIATH
IIPOBEPACMOC MMPCAIIOJTO0KCHUC, OUCHUBATDL IIPABUJIBHOCTD ITOPAAKA IIPOBCACHUA
HNCCICOO0BAaHUs, ACJIAaTh BBIBOAbBI

1.9

MIPOBOMTH OTBITHI 110 HAOIIOACHUIO (PH3UUECKUX SBICHUHN WIH (PU3NICCKUX
CBOMCTB Ten: (opMyIHpoOBaTh MPOBEPSIEMbIC MPEANOIOKEHUs, COOUpaTh
YCTAaHOBKY W3 TNPEIJIOKEHHOTO OO0OpYyIOBaHMS, OINHCHIBATH XOJ OIbITa U
(GbopMyIHPOBATH BBHIBOJIBI

1.10

BBINOJIHATH IPSMbIE U3MEPEHUS C MCII0JIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U
JTaTYNKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YJIbTAThl U3MEPEHUH C YyIETOM
3aJJaHHOM aOCOJIFOTHOM MOTrPEIHOCTH

1.11

IIPOBOJIUTH MCCJIEIOBAHUE 3aBHCHUMOCTU OJHOM (U3UUECKOM BEIMYMHBI OT
JAPYro¥ C MCIOJB30BAHUEM IPSAMBIX W3MEPEHUH: INIAHUPOBATh MCCIIEOBAaHUE,
coOMpaTh YyCTAaHOBKY U BBIIOJHATH U3MEPEHUs, CIeays MPEUI0KEHHOMY IUIaHy,
(buKCUpOBaTh pPE3yNbTaThl IIOJYYEHHOW 3aBUCHMOCTH B BHJIE TaOIUI U
rpaduKoB, JeJaTh BHIBOJIbI IO PE3YJIbTaTaM UCCIIEIOBAHUS

1.12

MIpOBOAUTb KOCBCHHBIC HU3MCPCHUS (bHBI/I‘{GCKI/IX BCIIMYHH: INUIAHHUPOBATb
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIIbHYIO YCTAHOBKY, CJICAYA npezmo;erHoﬁ
HHCTPYKIHWHU, U BEIYUCIIATD SHAYCHUC BCJIMYNHBI

1.13

COOIOAaTh MpaBWJIA TEXHUKU O€30MacHOCTH MpH padboTe ¢ J1abopaTopHBIM
o0opyioBaHUEM




1.14

XapakTepu30BaTh  IPUHLMIIBI  JEWCTBUA  M3YYEHHBIX OpUOOpOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HMX OIKCAHUS, MCHOJb3Yys 3HAHUA O
CBOMCTBaX (PM3NUECKUX SBJICHUA U HEOOXOMMbIe (PU3MUECKUE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb IMPOCTBIC TEXHHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIIBLHBIC
HpI/I60pI)I nmo cxeMaM MU CXEMAaTUYHbIM PpUCYHKaM, COCTaBJIATb CXCMbIL
QJICKTPHUYCCKUX ueneﬁ C IMOCJICAOBATCIBbHLBIM H IIapalJICIbHBIM COCIWMHCHUCM
OJICMCHTOB, pa3jin4das YCJIOBHBIC 0003HAYCHHS PJICMEHTOB SJICKTPHUICCKUX ueneﬁ

1.16

IPUBOAUTH NMPUMEPHI (HAXOAUTh UH(OPMAIMIO O IPUMEpax) MPAKTUYECKOTO
UCHOJIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCETHEBHOM >KHU3HHU Ui 00eCeUeHHUs
0€30MacHOCTH TpU OOpaIleHHH C MPUOOpaMH M TEXHUYECKUMHU YCTPOWCTBAMH,
COXpAHEHHs 3/10pOBbSl U COOJIONEHUS HOPM HKOJOTMUYECKOTO IIOBEACHUS B
OKpYXaIoIIEH cpese

1.17

OCYIIECTBIATh MOUCK HH(MOpManuu (U3MYECKOTO COACpKAHUS B CETH
WuTepHer, Ha OCHOBE UMEIOIIUXCS 3HAaHUH U TYyTéM  CpaBHEHUs
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBIIETATh HH(OpPMAIMIO, KOTOpas SBISETCS
MIPOTUBOPEYMBOM U MOXKET ObITh HEJJOCTOBEPHOM

1.18

WCIIOJIb30BaTh IPU BBHIMOJHEHUU YUEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
TuTepaTypy (pU3MIECKOro CoJep:KaHus, CIPABOYHBIE MAaTePHAIIbI, PECYPCHI CETH
WuTepHer; BmageTh NpuéMamMu KOHCHEKTUPOBAHUSA TEKCTa, IpeoOpazoBaHUs
nH(OpMaIUU U3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC NHUCHMEHHBIC M KpPaTKHE YCTHBIC COOOIICHUS,
0000111ast ”HPOPMALIMIO U3 HECKOJIbKHX HCTOYHHKOB (DU3UYECKOTO COJICP KaHUS,
B TOM 4YHCJI€ TYyOJWYHO TIPEACTABIATh PE3YyJbTaThl MPOCKTHOM  WIHU
HCCIEAOBATEIbCKON  MEATEIbHOCTH, IIPH 3TOM TI'PaAaMOTHO  HCIOJIB30BaTh
M3YYEHHBIN MOHSATUUHBIN anmapaT Kypca (U3UKH, CONPOBOXKIATh BHICTYILJICHUE
Npe3eHTaluein

1.20

IpU  BBIIOJIHEHUU Y4YEOHBIX TIPOEKTOB M MCCIEJOBAHMM (PUINUECKUX
IIPOLIECCOB  pacHpelesiaTh OOSI3aHHOCTM B TIpyNIe€ B COOTBETCTBUU C
MOCTaBJICHHBIMHU 33JladyaMU, CJEAUTh 32 BBINOJHEHUEM IUIAHA JEUCTBUH U
KOPPEKTHPOBATH €T0, aJICKBATHO OIEHUBATH COOCTBEHHBIN BKJIA/ B JESTEIHHOCTD
IPYNIbl, BBICTPaMBaTh KOMMYHMKATHUBHOE  B3aUMOJICUCTBUE,  MPOSBIAA
TOTOBHOCTb pa3pemmaTh KOH(IUKTHI

9 KVIACC

Koa
nposepse
MOI0
pe3yJabTaTt
a

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 001ero 00pa3oBaHusl

1.1

HCII0JIb30BATh U3YYCHHBIC ITOHATUS

1.2

pasiiniaTth ABJICHUA IO ONMCAHWIO HMX XaPaKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC @HSHHGCKOC SBJICHUC

1.3

pacrio3HaBaTb  NPOSIBIIEHHME  M3YYCHHBIX  (U3UYECKUX  SBJICHUH B
OKpPY’KaIOIllEM MUpE, B TOM 4Hclie (pU3MUECKUE SBJICHUS B MPUPOJE, NIPU ITOM
NEPEBOIUTh MPAKTUYECKYI0 337ady B Yy4eOHYIO, BBIIEIATH CYIIECTBEHHbIE
cBoMcTBa (MTpU3HAKH) (PU3NUECKUX SBICHHUHA

1.4

OIIMCBIBATh HM3YYCHHBIC CBOMCTBA TE€l M (1)I/ISI/IIIGCKI/IC SIBJICHUS, HCIIOJIb3YS




¢u3nvecKre BEIUYMHBI, IPU OIMUCAHWU MPABUIBHO TPAKTOBATh (DU3HUCCKHIA
CMBICT HCIIOJb3YEMbIX BEIWYHMH, OOO3HAUCHHS W EAWHHIBI (PU3HIECKUX
BEJIMYMH, HAXOIUTh (POPMYJIbI, CBI3BIBAIONINE JTAaHHYIO (GU3NUCCKYIO BEIUIHHY
C JpYrdMH BeIMYMHAMH, CTPOUTHh TIpapUKH H3YYEHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIIMINH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJIEHUS U TPOLECCHI,
UCIOJIb3YSl U3YUEHHBIE 3aKOHBI, NP 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA Y 3aIIUChIBATh €r0 MaTEMATUYECKOE BBIPAKCHUE

1.6

O00BACHATh (hU3MUECKHUE TMPOLIECChl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMldl IPaKTHUKO-OPUEHTUPOBAHHOIO XAapaKTepa: BBIABIATH
IPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2 — 3 JIOTMYECKUX
[IaroB ¢ TOMOIIBI0 2 — 3 W3yYEHHBIX CBOICTBAa (DM3MYECKHUX SIBICHUH,
(U3MYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemarh pacué€THbIE 3a/1a4u (ONUpPAIOIIUECs HAa CUCTEMY U3 2 — 3 ypaBHEHMI),
UCTIOJNB3Ysl 3aKOHBI M (POPMYJIBI, CBSI3bIBAIONINE (U3UYECKHE BEIMYMHBI: Ha
OCHOBE aHajiM3a YCIOBMs 3aJaud 3alMChiBaTh KPAaTKOE YCIOBHE, BBIABIATH
HE/IOCTAIONINE WM HM30BITOYHBIC JaHHBIE, BBHIOMpATh 3aKOHBI M (HOPMYIIHI,
HEOOXOAMMBIE  JUId  pelleHus, MPOBOAUTH  pacuéTbl U OLIEHUBATh
PEAIMCTUYHOCTh MOJIYYEHHOI0 3HAYCHUS] PU3NYECKON BETUUHHbI

1.8

paciio3HaBaTb HpO6HCMBI, KOTOPBIC MOKHO PCIOWTD ITPH ITOMOIIN (1)I/ISI/I‘IGCKI/IX
MCETOAOB, HCIIOJB3yd OIIKMCAHUC HCCICAOBAHU, BBIACIIATH IIPOBEPACMOC
MMPEATOJI0KCHUEC, OLICHUBATL ITPABUJIBHOCTD NOPAAKA IMTPOBCACHHUA NCCICA0OBAHUAA,
ACJIaTb BIBOJbI, MHTCPIPCTUPOBATDL PC3YJILTAThI Ha6J'IIOI[eHI/II71 U OIIBITOB

1.9

MPOBOJAMTD OMBITHI IO HAONIOIEHUIO (DU3UUYECKUX SBJICHUN WM (HU3UYECKUX
CBOWCTB TEJ: CAMOCTOSITENILHO COOMpAaTh YCTAHOBKY M3 M30BITOYHOTO Habopa
00OpyIOBaHUs, OMHUCHIBATH XOJI OMBITa M €ro pe3ylbTaThl, (POpPMYIHUPOBATH
BBIBO/IBI

1.10

POBOJIUTH TP HEOOXOJAWMOCTH CEPUI0 TIPSAMBIX H3MEPEHUH, OIpenesss
cpenHee  3HaueHHWE  HM3MepseMOM  BenmuyuHBI  (poKycHOe — paccTosHHE
coOuparomeld  JIMH3bI), OOOCHOBBIBaTh  BBIOOp  crmoco0a  M3MEpeHHs
(n3MepuTenpHOro Mpubdopa)

1.11

IMPOBOAUTD HCCICIOBAHUC 3aBUCUMOCTEH (bHSI/I‘leCKI/IX BCINYHNH C
UCITIOJIB30BaHHNEM IMPSAMBIX I/I3M€p€HI/II7II IJIaHUPOBATb HCCICIOBAaHUC,
CaMOCTOATCIIBHO CO6I/IpaTB YCTAaHOBKY, (1)I/IKCI/IpOBaTB PE3YIbTAaThl HOHy‘lCHHOﬁ
3aBUCHMMOCTH (1)H31/I‘-I€CKI/IX BCJIMYHH B BUJIC Ta6JII/IIII/I I‘pa(bI/IKOB, J€J1aTh BbIBOAbBI
I10 pC3yjibTaTaM MCCICOAOBAHHUA

1.12

IPOBOJIUTh KOCBEHHbIE H3MEpPEHMs (PU3NYECKHX BEJIMYMH: IUIAHUPOBATH
U3MEpeHusi, CcoOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY H  BBINOJHATH
U3MEPEHUs, CIeays MPEeMIOKECHHONM WHCTPYKLUHU, BBIYKUCIATH 3HAYCHUE
BEJIMYUHBl U AHAIM3UPOBATh IOJYYEHHBIE PE3YyJbTaThl C y4ETOM 3aJaHHOM
[IOIPELIHOCTH U3MEPEHUN

1.13

CO0JII0IaTh MPaBUJIa TEXHUKU OE30MaCHOCTH IMpU paboTe ¢ J1abopaTOPHBIM
o0opyioBaHHEM

1.14

pa3nuyaTh OCHOBHBIE IPU3HAKM H3YYEHHBIX (PU3MYECKUX MOJEIEH:
MaTepuaabHasi TOYKa, aOCOJIOTHO TBEPJOE TEIO, TOUEUHBIH HCTOUYHUK CBETA,
Jy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aTOMa, HYKJIOHHAsi MOJIEIb aTOMHOIO

sapa

1.15

XapaKTepU30BaTh  NPHUHLMUIBI  JEUCTBUA  M3YYEHHBIX  NOpUOOpPOB U




TEXHUYECKUX YCTPOWCTB C ONOPOM HA UX ONMUCAHUA, MCIOJb3Yys 3HAHUSA O
cBOMCTBaX  (u3Myeckux  sBJIGHUH U HeoOXoaumele  (uznueckue
3aKOHOMEPHOCTH

1.16

HCIIOJIB30BATh CXCEMblI U CXCMATHUYHBIC PUCYHKH H3YYCHHBIX TCXHHUYCCKHUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOIMUYECKHUX IPOLECCOB IpPU
pelieHny y4eOHO-PAaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbl ISl MOCTPOCHHUS
M300paXCHHH B IJIOCKOM 3€pKaJie ¥ COOMpAIONICH JINH3e

1.17

HPUBOJMTE MPUMEPH! (HAXOJUTh HH(POPMAIHIO O TIPHUMEPax) MPAKTUIECKOTO
UCIIOJIb30BaHUS (PM3MUECKUX 3HAHWN B IMOBCEAHEBHOM KHM3HU ISl 00eCTIeUeHHs
0e30macHOCTH NpU OOPALICHUU C MPHUOOpAMH U TEXHUYECKUMHU YCTPOMCTBaMHU,
COXpaHEHHs 310pOBbS M COOJIOACHHS HOPM SKOJIOTHYECKOTO MOBEACHUS B
OKpYXaIoIIEH cpese

1.18

OCYIIECTBIISITh TMOUCK HWH(pOpManuu (PU3NYECKOTO COJEPKAHUS B CETH
WuTepHer, caMOCTOATENbHO (POPMYIHpPYsI MOUCKOBBIA 3aIPOC, HAXOAUTh MYTH
OIpENIeJICHUs]  JIOCTOBEPHOCTH  TOJIyYeHHOW HWH(POpPMAlMd HAa  OCHOBE
MMEIOIIUXCS 3HAHUN U IONOJHUTENIbHBIX HCTOYHUKOB

1.19

WCIIOJIb30BaTh TIPU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
JTUTEPATypy (PU3NUECKOTO COJAEPKAHUS, CIIPABOYHBIC MaTEPHUAJIbI, PECYPChl CETH
WuTepHer; BnageTh npuémMamMu KOHCHEKTUPOBAaHUSA TEKCTa, IpeoOpazoBaHUs
“H(OpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO

1.20

co3laBaTh COOCTBEHHBIC IMUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
MHPOpPMALlUM M3 HECKOJbKUX HCTOYHHUKOB (U3MYECKOTO COAEpIKaHus,
nyOJIMYHO TPEACTaBIATh PE3yJabTaThl IMPOEKTHOW WIIM HCCIIEJ0BATENbCKON
JESATEIBHOCTH, IIPY 3TOM TPaMOTHO MCIOJIb30BaTh H3YyYEHHBIM ITOHATUNHBIN
anmapaT M3y4yaemMoro pasziena (U3MKM U COIPOBOXKJIATh BBICTYIUIEHHE
Ipe3eHTaluen ¢ yuéToM 0cOOEHHOCTEH ayIMTOPHH CBEPCTHUKOB

1.21

OpU  BBIMOJHEHUU YYEOHBIX TPOEKTOB M HCCIENOBAaHUN (UBUUYECKUX
IIPOLIECCOB  paclpeneisTh O0O0A3aHHOCTM B TIPyHIe B COOTBETCTBUU C
[IOCTaBJICHHBIMU 3a/1auaMM, CJIEIWTHh 32 BBIIOJHEHHEM IUIaHa JEWUCTBUM U
KOPpPEKTHpPOBAaTh €ro, aJEeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJL B
NEeSATEIbHOCTh TPYMIbI, BBICTPaUBaTh KOMMYHHUKAaTUBHOE B3aMMOJCHCTBUE,
MIPOSIBJISISI TOTOBHOCTD Pa3pemaTh KOH(IUKTHI

7 KJIACC

IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

Kon
pasjaeiia

IJJEMECHTA

Kon
IIpoBepsiemble 3JIeMEHTHI COIEPsKAHUS

®U3UKA U EE POJIb B IIO3HAHUM OKPYXXAIOIIEIO MHUPA

Ou3uka — Hayka O mpupoje. SIBieHus npuponabl. Ouzndeckue
1.1 SBIICHUSI: MEXaHUYECKHEe, TEIJIOBbIE, DAJIEKTPUUYECKHE, MAarHUTHBIE,
CBETOBHIE, 3BYKOBBIC

Ouznyeckue BenWYMHBL 3Mepenne (uU3MUECKHX BEIHYUH.
1.2 Ouznyeckue npudopsl. [lorpemnocts u3mMepenuii. MexayHnapoaHas
CHUCTEMa eJUHUIL

1.3 EcTecTBeHHOHAy4HBIN METOJ [I03HAHUA: Ha0JII0JIeHUE,




IIOCTaHOBKa HAay4YHOIr'o BOIIpoOCa, BBIIBUKCHUC TUIIOTE3,
OKCIICPUMCHT II0 ITPOBCPKC T'HIIOTE3, 00BsCHEHHE Ha6moz(aeMoro
SABJICHUS

1.4 Onucanne PU3MYECKUX SBJICHUM C TOMOIIBIO MOIEIeH
[IpakTuyeckue paboOTHI:
H3mepenue paccTosHUM.

15 N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO Tea.

Omnpenenenue pasMepoB MajbIX TE.
W3mepenne  TemmepaTypbl Opd  [OMOLIM  KUAKOCTHOTO
TEpPMOMETPA U JATYHUKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJIEHNW A O CTPOEHNU BEIIIECTBA

CTpOCHI/Ie BCIICCTBA: aTOMBI U MOJICKYJIbI, UX PA3MCPHI. OHLITBI,

2.1 JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BEIEeCTBA
29 JIBmoxkeHue yacTtull BeuecTBa. CBsi3b CKOPOCTH JIBUKEHUS YaCTHUI]
] ¢ reMnepatypoil. bBpoyHoBckoe nBmxkenue, tupdy3us
23 B3ammopelicTBMe  YacTHI]  BEHIECTBA:  TNPUTSDKEHHE U
OTTAJIKMBAHUE
ArperaTHble COCTOSIHUS BEILECTBA: CTPOEHHE Ia30B, KHUIKOCTEH U
24 TBEPIBIX (KPUCTAUITMUYECKUX) Tell. B3anMOCBSI3b MEXy CBOHCTBaMHU
BEIIECTB B pa3HbIX arperaTHbIX COCTOSHUSX M HX ATOMHO-
MOJICKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IbI
[IpakTuyeckue pabOTHI:
Onenka JuaMeTpa aToMa METOJIOM psioB (C HCIOJIb30BaHUEM
26 ¢dotorpaduii).

OnbITh! 10 HAOIIOIEHUIO TEIJIOBOTO PACLIMPEHHS ra30B.
OnpITel MO OOHAPY)KEHUIO JEHCTBUS CHJI  MOJEKYJISPHOTO
NPUTSKCHUSA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexanuueckoe JBHXKCHUE. PaBHOMepHOC U HCPABHOMCPHOC

3.1
JIBUKECHHE

39 Cxopoctb. Cpeassisi CKOpOCTb IPU HEPABHOMEPHOM JIBH)KEHUU.
Pacuét myTu u BpeMeHu IBUKEHUs

SBnenne mHepuuu. 3akoH MHEpUMH. B3amMopelicTBue Ten Kak

33 IIPUYMHA W3MEHEHUs CKOPOCTH ABM)KEHMsA Tel. Macca Kak Mepa
MHEPTHOCTH Teja

34 [TnotHocTs BemecTBa. CBA3b IUIOTHOCTH € KOJMYECTBOM

' MOJIEKYJ B €JMHUILIE 00bEMA BEIlleCTBA

3.5 Cwia KaK XapakTepUCTHKA B3aUMOJICUCTBHS TEI

36 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuibl ¢ IOMOIIbIO
JMHaAMOMeTpa

3.7 SBnenue TAroTeHus U cwia TskecTH. Cuia TSDKECTH Ha JpYyrux
manerax. Bec tena. HeBecomocTh

38 Cuna tpenus. TpeHue cKOIbXKEHHUA U TpeHue mnokos. TpeHue B
IPUPOJIE U TEXHUKE

39 CnoxxeHue  cuj, HampaBlICHHBIX IO  OJHOM  IpPSIMOM.

PaBHOEliCTBYIOIIAS CHIT




3.10

[IpakTuyeckue pabOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOrO ABMKEHUS (IIapHKa B
KUAKOCTH, MOJIENM DBJIEKTPUUECKOT0 aBTOMOOWIS U Tak Jajee).
Omnpenenenue cpenHeld CKOPOCTU CKOJIbXKEHUSI OpycKa WM IIapuka
M0 HAKJIOHHOM TT0CKOCTU. OnipeiesieHne MIOTHOCTH TBEPIOTO TeJa.
OnbIThI, JI€MOHCTPUPYIOIIINE 3aBUCHUMOCTH pacTsbKeHus
(mrepopmaniu) TPYKUHBI OT TPWIOKEHHON Cuibl. OIBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHIIBI TPEHUS CKOJIbKEHUS OT Beca
TeJa ¥ XapakTepa COMPUKACAIONIUXCS TOBEPXHOCTEN

3.11

@usnyecKkue SBICHHA B IPUPOAE: IPUMEPHI JBHKEHUS C
Pa3IUYHBIMU CKOPOCTSMHU B XHUBOW M HEXUBOW INPUPOAE, ACUCTBHE
CHWJIBI TPEHUSI B IPUPOJE U TEXHUKE

3.12

TexHu4yecKre yCTponcTBa: JUHAMOMETP, IMOAIUITHUKA

JTIABJIEHME TBEP/IBIX TEJ, )KUJIKOCTEH 1 TA30B

4.1

Hasnenue tBEpaoro Tena. CrocoObl YMEHBIICHUS W yBETUYCHUS
JTABJICHUS

4.2

JaBnenue ra3a. 3aBUCUMOCTh [aBJieHHsS Tra3a OT 00bEMa,
TEMIIEPATYPhI

4.3

Hepez(aqa JaBJICHHUA TBépI[BIMI/I TCI1aMHU, KHUJIKOCTAMHU M ra3aMu.
3akoH Ilackans. [IneBMaTHYECKUE MAITUHEI

44

3aBUCUMOCTEH JTABJICHUS SKUIKOCTH oT TTyOHWHBI.
['uapocraTudeckuit napajokc. CooOmaromuecs COCY/IBL.
[M'uapaBinyueckre MEXaHU3MBbI

4.5

Atmocdepa 3emiam u aTrmocdepHoe naBieHue. [IpuumHbBI
CylIeCTBOBaHMsI BO3ylIHONH o0osouku 3emuu. OnbiT Toppuuesniu.
3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HAJl YPOBHEM
MOpsI

4.6

W3mepenune armochepHoro aasieHus. [IpuOOphl i n3MepeHus
aTMoc(hepHOro JTaBICHHUS

4.7

JlelicTBME KUJKOCTM M Ta3a Ha IMOrPYyKEHHOE B HHUX TENO.
BrlTankuBaromias (apxuMeioBa) cuiia. 3aKkoH Apxumena

4.8

[LimaBanue Ten. BozgyxominaBanue

4.9

[IpakTrueckue pabOTHI:

HccnemoBanue 3aBHCHMOCTH Beca Tejla B BoAe OT 00BEMa
NOTPY>KEHHOM B JKHUAKOCTh  vacTu  Tena.  OmpexaeneHue
BBITAJIKMBAIOIIECH CHJIbL, JIEWCTBYIOIIEW Ha TEJNO, MOrPYXKEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAIKHABAIOIIECH CHJIBI,
JNEUCTBYIOLIEH Ha TEJIO0 B JKUJIKOCTHU, OT Macchl Tena. OMbIThI,
JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh BBITAJIKHBAIOIICH CHIIBI,
NEHCTBYIOIIEH Ha TENO B JKUAKOCTH, OT 00bEMA MOTPYKEHHOU B
JKHUJIKOCTh YacTH Te€la ©W  OT  IIJIOTHOCTH  KHIKOCTH.
KoHcTpynpoBanue apeomerpa WIM KOHCTPYMPOBAHHME JIOJKH H
OIIpeIeNIEHUE €€ TPY30II0bEMHOCTH

4.10

Ousnueckue SBICHHUA B NPUPOZAE: BIHUSIHUE ATMOCHEPHOTO
JIaBJICHUs! Ha )KUBOI OpraHu3M, IJIaBaHUE PbIO

4.11

TexHUYecKue yCTPOHCTBA: COOOIIAIONINECS COCYIbI, YCTPOHUCTBO
BOJIOIIPOBO/IA, THAPABIMYECKUM Ipecc, MaHOMETp, OapoMmerp,
BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP




PABOTA, MOIITIHOCTbB, DHEPT'UA

5.1 Mexanuueckas pabora
5.2 MexaHudeckass MOIITHOCTD
53 [IpocThie MeXaHHM3MBI: pbluar, OJIOK, HAKJIOHHAS IUIOCKOCTb.
[IpaBuiio paBHOBECHS pblyara
5.4 [IpumeHeHue npaBuiia paBHOBECHUS pbluara K 0JIOKY
55 «30510TOC TpaBWIO» MeXaHWKH. Kod(pQPUIMEHT T0JIe3HOTO
JeHCcTBHSI MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE
5.6 IToTeHmanpHasi SHEPTrUuM TeJa, MOJHIATOr0 HajJ 3eMIIEH
5 5.7 Kunernyeckas s3Heprus
53 ITonnas MCE(aHI/ILIeCKaH SHEprus. 3aKOH U3MEHEHHUS U COXPAHEHUS
MEXaHUYECKOW SHEPrUHU
[IpakTudeckue padbOTHI:
Onpenenenne pabOTBl  CHJIBI  TPEHUS TPH  PABHOMEPHOM
5.9 JBHKEHHM Tejla IO FOPU30HTAIBHON MOBepXHOCTH. MccnenoBanue
ycioBuil paBHoBecusi peiuara. M3mepenne KIIJ[ HakioHHO#
MJI0CKOCTH. M3yueHune 3aKOHAa COXPAaHEHUs] MEXaHHUYECKOM SHEPrUuU
5.10 Pu3MYECKUE SIBJICHHS B IPUPOJE: PhIUArd B TEJIEC YEJIOBEKA
511 TexHuyeckue yCcTpOMCTBa: pblyar, NOJABUKHBIA U HETIOABUKHBIN
0JIOKHM, HAKJIOHHAS! TJIOCKOCTh, IPOCTHIE MEXAHU3MBI B OBITY
8 KJIACC
Kox Kon
pasiena | anemesma IIpoBepsiemMble 3JIeMEHTbI COIePKAHUA
TEIIJIOBBIE SABJIEHU
OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
6.1 cTpoeHusi BemiecTBa. Macca u  pa3Mepsl MOJeKysd. OIBITHI,
MOJTBEPKIAIOIINE OCHOBHEIC ITOJIOKEHUS
MOJIEKYJISIPHOKMHETUYECKON TEOPHH
6.2 Mopenu TBEPAOrO, >KHAKOTO M Ta3000pa3HOrO COCTOSHUMA
' BemecTBa. Kpucramnmieckue u amopdHsie Tena
6.3 OObscHEHUE (E'BOI‘/'ICTB rasos, )KI/II[KOCTGI‘/'IUI/I TBEPABIX TEJI HaA
OCHOBE IOJI0KEHUN MOJIEKYJIIPHOKUHETHYECKON TEOPUU
6.4 CmauuBaHue M KallWUBIPHBIE SIBJICHUS
6 6.5 TemioBoe pacuiupeHue u cxxatue
6.6 Temneparypa. CBsizb TeMmepaTrypbl CO CKOPOCTBIO TEIIOBOTO
JIBMDKCHHS YaCTHIL
6.7 Buytpennsas oHeprusa. CnocoObl H3MEHEHUS BHYTpPEHHEH
SHEPTUU: TEIIoNepeada U COBEpIIeHUE PabOThI
6.8 Bugelt  temnonepenauu: TEIIONPOBOHOCTb, KOHBCKITHS,
W3JIy4eHHE
6.9 KomndecTBo TemIoThL. Y elibHAas TEIJIOEMKOCTh BEllecTBa
6.10 TenmmooOMEH W TEIIOBOE paBHOBECHE. YPaBHEHHE TEIIOBOTO
OajnaHca
6.11 [InaBieHne uW  OTBEpACBAHME KPUCTAUIMYECKUX  BEIIECTB.




VY nenbHasg TeruioTa IUIaBICHUS

[TapooOpa3zoBanne wu koHaeHcanus. Vcmapenwe. Kumenue.

6.12 VYnenpHas TemjaoTra mapooOpa3oBaHUA. 3aBUCUMOCTb TEMIIEpPaTyphl
KUIIEHHsI OT aTMOC(EPHOTO AaBICHHUSI
6.13 BraxxHocTh BO3IyXa
6.14 DHeprusi TOIUIMBA. Y IeibHas TEIJIOTA CTOPaHUs
6.15 [Tpunuuner padotel TemnoBelx jsuratenedt KIIJ[ TemoBoro
JBuraress. TenioBble IBUraTeNN U 3alIUTa OKPYXKaIOLIeH cpeibl
6.16 3aKOH COXpaHEHMsI U T[pPEBpallleHUusT SHEPIMH B TEIUIOBBIX
mpoueccax
[IpakTuyeckue paboOTHI:
OneITel 1O OOHAPY)XEHUIO JEHCTBUS CHJI  MOJIEKYJISIPHOTO
IIPUTSKEHUS.
OnpITHl 10 BBIPALIMBAHUIO KPUCTAJJIOB IOBAPEHHOM CONM WIIU
caxapa.
OnbITl 1O  HAONIONEHWIO TEMJIOBOTO pACIIMPEHHs Ta30B,
KUAKOCTEH U TBEPIBIX TEII.
Omnpenenenne 1aBIeHUs BO3AyXa B OAJUIOHE MINPHIIA.
OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb JABJICHUS BO3JyXa OT
ero o0bEMa 1 HarpeBaHus WM OXJIAXKICHUS.
6.17 IIpoBepka rumores3bl JUHEWHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA
KHUJKOCTU B TEPMOMETPUYECKON TPYOKE OT TeMIEpaTyphl.
HabnroneHue u3mMeHeHus: BHYTPEHHEH SHEpruM Tesla B pe3yJibTaTe
TeIuionepe au U padboThl BHEIIHUX CHIL.
HccnenoBanue  siBI€HUS  TEIJIOOOMEHa IpU  CMEIIMBAaHUH
XOJIOAHOU U ropsiuei BOJBI.
OmnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOM IpHU
TEMI000MEHE C HarpeThIM METAJUIMYECKUM LIUIUHIPOM.
Onpenenenne yaeiabHON TEIUNIOEMKOCTH BELIECTBA.
HccnenoBanue npoiecca ucnapeHus.
OmnpeneneHne OTHOCUTENBHOM BIIaXHOCTH BO3yXa.
Onpenenenue yaeabHON TEIIOTHI IUIaBJIEHUS JIbJA.
@dusnyecKkue sSBICHUS B MPUPOJAE: MOBEPXHOCTHOE HATSKEHHE U
6.18 KallWJUIApHBIE  SIBJICHUA B IPUPOJAE, KPUCTALUIBI B IPUPOAE,
uznyyenue ConHUa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bL;
o0pa3oBaHue POChl, TYMaHa, UHEs, CHEera.
TexHu4yeckue ycTpolcTBa: KalwuIApbl, IPUMEPHI UCIIOIb30BaHUS
6.19 KPUCTAJIJIOB, KMJIKOCTHBIM TEpPMOMETp, MAAaTYUK TEMIEepaTyphl,

TEPMOC, CHUCTEMa OTOILUICHHS JOMOB, THUTPOMETPBI, IICUXPOMETD,
napoBasi TypOHHa, IBUTATENIb BHYTPEHHETO CTOPAHMSL.

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 Onektpuzalus Teu. [{Ba pojia dIeKTPUUYECKUX 3apsi0B
B3aumoneiictBue 3apsbkeHHbIX Tell. 3akoH Kyiona (3aBUCHMMOCTB
7.2 CWJIbl B3aMMOJICUCTBUSL 3aPSDKEHHBIX TeNl OT BEJIMYMHBI 3aps0oB U
PacCTOSIHUSL MEXK/1y TEJIaMu)
Onektpruyeckoe nosie. Hanpsyk€HHOCTh 3NEKTPUYECKOro MOJIA.
7.3 [IpuHnun cynepno3uiuu 3JEKTPUUYECKUX MOJeH (Ha KaueCTBEHHOM
YpOBHE)
7.4 Hocurenun 3JEKTPUYECKUX 3apsJI0B. DJIeMEHTapHBII




anektpudyeckuii  3apsin.  Crpoenue aroma. IlpoBogHuku u
JURJIEKTPUKU

7.5 3aKOH COXpaHEHMs JIEKTPUUECKOTO 3apsia
76 DNEeKTpUYECKU TOK. Y CIIOBUS CYIIECTBOBAHUS 3JEKTPUUYECKOTO
’ ToKa. ICTOYHHUKHU ITOCTOSHHOI'O TOKA
77 JIeHCTBUS  AJIEKTPUYECKOTO TOKa (TEIJIOBOE, XHMMHYECKOE,
’ MarHuTHOE). DJIEKTPUUECKHUI TOK B JKUJIKOCTSX U Ta3ax
7.8 OnekTpuyeckas 1enb. Cuiia Toka. IIEKTPUUECKOE HANPSIKEHUE
79 CompoTuBiieHHE  TPOBOJHUKA.  YJIETBHOE  COMPOTHUBIICHUE
’ BEILIECTBA
7.10 3akon Oma JyIsl yyacTKa 1enu
7.11 [TocnenoBarenbHOE M MapajlieIbHOE COCIMHEHNE MPOBOTHUKOB
712 PaGora u MoOmIHOCTH 3MeKTpUYecKOro Toka. 3akoH Jxoyna —
) Jlenia
713 DNeKTpUYECKHe MeNu U MOTPEOUTETN IEKTPUUECKON YHEPTUU B
) obITy. KopoTkoe 3ambIkaHuE
7.14 IlocTostHHBIE MarHuThl. B3anMoiericTBre NOCTOSHHBIX MariHuTOB
715 MaruutHoe nojie. MaruutHoe mnojie 3eMJIM U €ro 3HaueHHE IS
’ SKU3HU Ha 3eMiie
716 Oneir  Opcrena. MarHutHoe 1ojie  3JIEKTPUYECKOTO — TOKA.
) [IprumeHeHne 3JIEKTPOMarHuTOB B TEXHUKE
JlelicTBUe MarHMTHOIO TIOJISI Ha TMPOBOJAHUK C  TOKOM.
7.17 DJIEKTPOABUTATETb HOCTOSIHHOT'O TOKA. Hcnonp3oBanue
AJICKTPOJIBUraTEICH B TEXHUUECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE
718 Onbrtel  ®apazness. SIBieHHE SIEKTPOMArHUTHOW HMHIYKLIHH.
’ ITpaBuiio Jlenna
Onektporeneparop. CrocoObl  MOMY4YEHUsT  DIEKTPUUYECKOU
7.19 OHEPruM. ODJCKTPOCTAHIMM HA BO30OHOBISIEMBIX HCTOYHHKAX
SHEpPruu
[IpakTuueckue padbOTHI:
OnbITEl IO HAOJIFOICHUIO JJICKTPH3AINK TEI WHAYKIHCH U MPHU
COIIPUKOCHOBEHHUH.
HccnenoBanue nelcTBUS 3JIEKTPUUYECKOTO OIS HA MIPOBOJIHUKHU U
JIADTICKTPUKH.
COopka u mpoBepka pabOTHI AIEKTPUUECKOHN IEMU IMOCTOSHHOTO
TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenue v peryanpoBaHue HaPsHKEHUS.
7.20 UccnenoBanue 3aBUCUMOCTHM CHJIBI TOKa, MAYIIETO uepe3

pE3UCTOpP, OT CONPOTHUBJIEHUS PE3UCTOpPAa M HANpPSDHKEHUS Ha
pe3ucrope.

OnbIThl, JEMOHCTPUPYIOUIME 3aBHCUMOCTb  3JIEKTPUYECKOIO
CONIPOTHUBJICHUS MTPOBOJHUKA OT €ro JJIMHBI, TIOMIAAN MTOMEPEYHOTO
CEUYEeHUs U MaTepuaa.

IIpoBepka MpaBHIIa CII0KEHUS HanpsHKEHUN 110)
MOCJIEIOBATEIbHOM  COEIMHEHMHM JIByX pe3uctopoB. [IpoBepka
MpaBwia Ui CWJIbl TOKa NP NAPALICIIBHOM  COCIMHEHUH
pesuctopoB. Omnpenenenne pabOThl MEKTPUUIECKOrO TOKA, UAYIIETO




yepe3 pesuctop. OmpeneneHue MOIIHOCTA SJIEKTPUUYECKOTO TOKa,
BBIJIEIIsIEMON Ha pe3ucTope. MccienoBanue 3aBUCUMOCTH CHJIbI TOKA,
UIYIIEro 4epe3 JaMIIOUKy, OT HampspkeHusi Ha Hel. OmnpeneneHue
KIIJ] narpeBatens. McciaegoBaHue MarHMTHOTO B3aUMOJICUCTBUSA
MOCTOSIHHBIX MAarHUTOB. M3ydeHME MArHUTHOTO IOJS MOCTOSIHHBIX
MarHuTOB TpH HUX OOBeaWHEHWHM u pazjaeneHun. MccimemoBanue
JEUCTBUS DJIEKTPUUYECKOTO0 TOKAa HAa MAarHUTHYIO CTpenKy. OIIBITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUSL KaTYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKa W HalpaBJCHHUS TOKA B KaTyUIKE.
N3yyenue nelcTBUST MarHUTHOIO IOJISI HA IMPOBOJHHUK C TOKOM.
KoncTpyupoBanne #  wW3ydeHHE  padOThl  AJICKTPOIABUTATEIIS.
N3mepenne KIIJ| snexkrpoaBurarenbHOM yCTaHOBKH. ONBITHI 10
HCCJICTOBAaHUIO SIBIICHUS 3JIEKTPOMATrHUTHOMN WHIYKIUHU:
MCCJIEI0BAHNE U3MEHEHHM 3HAaUEHUs U HallPaBJIE€HUS UHIYKIIMOHHOTO
TOKa

dusnueckue SBICHUSI B npupoac: JSJICKTPUUYCCKUC ABJICHHUA B
aTMOC(l)epe, QJICKTPHUYCCTBO JXHUBBIX OPraHU3MOB, MAIHUTHOC II0JIC

7.21 3emiu, apeld MOIOCOB, POJIb MAarHUTHOTO TOJS IS KU3HU HaA
3emJie, OJISIPHOE CUSIHUE
TexHuyeckue ycTpoicTBa: 3NEKTPOCKOII, aMIIEPMETP, BOIBTMETP,
peocTaT, CUETYUK DJIEKTPUUYECKOW SHEPTUH, IEKTPOOCBETUTENbHBIC
7.22 npuOopHI, HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsl),
IIEKTPUYECKUE peIOXPaHUTENH, ANEKTPOMArHuUT,
AJIEKTPOJIBUraTellb IOCTOSIHHOTO TOKA, TEHEPATOpP OCTOSHHOI'O TOKA
9 KVIACC
Kon Kon
pasnena| smemena IIpoBepsiemble 31€eMeHTHI COAEP KAHNS
MEXAHUWYECKUE SBJIEHUA
2.1 Mei(aHI/I‘leCKOG nBukeHne. MarepuanpHas Touka. Cucrema
oTcuéra
8.2 OTHOCUTEIPHOCTh MEXaHUUYECKOTO JIBHXKCHHSI
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE
2.4 HepaBHoMepHOe  mpsimonuHeiHoe  ABmkeHue. Cpeansst
MTHOBEHHAsi CKOPOCTh T€Jia TPU HEPABHOMEPHOM JABUKEHUHU
8.5 Yckopenne. PaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKCHUE
g 8.6 CBobonHoe nagenue. OnpiThl [anuies
PaBHomepHOE JnBHJKEHHE 110 OKpyXHOCTH. llepuox um wacrora
8.7 oOparleHus. Jluneitnas u yriaoBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 [Tepseiit 3akoH HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertuii 3akon HeroToHa
8.11 [IpyHIMN cynepno3uLuy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cwia TpeHusi: cujla TPEHHUS CKOJBXEHUs, Cuila TPEHUs IOKOs,




JIpyrue BUJbl TPEHUS

Cula TSDKECTH M 3aKOH BCEMHPHOI'0 TATOTCHUA. yCKOpeHI/Ie

8.14
CBOOOIHOTO IMaJEHUS
2 15 JBuxenne ranet Bokpyr Connna. [lepBas kocMuyeckasi CKOPOCTb.
’ HeBecomocTh 1 neperpy3ku
8.16 PaBHOBecHe MaTepuaTbHON TOYKH. AOCOFOTHO TBEPIOE TEIIO
R 17 PaBHOBecue TBEPAOro TEna C 3aKpPEIVIEHHOM OCBHIO BpAILLICHUS.
) MowmenT cuibl. LieHTp TsixecTH
8.18 Nmnynbe Tena. U3menenue umnysbca. MMmyinbe cuibl
8.19 3aK0oH COXpaHEHUsI UMITYJIbCa
8.20 PeaktuBHOE nBIKEHME
8.21 Mexanuyeckas padoTa U MOITHOCTb
8.22 Pabora cui TshxecTH, ynpyroctu, Tpeaus. CBs3b SHEpruu U paboThl
223 [lorenuuanpHas sHeprus Teja, MOAHATOTO HAJ IMOBEPXHOCTHIO
) 3emMin
8.24 IToTeHManbpHas SHEPTUsl CHKATOM MPYKUHBI
8.25 Kunernueckas sneprusi. TeopeMa 0 KHHETUUECKON SHEPTUU
8.26 3aKOH COXpaHEHHS] MEXaHUYECKON dHEPrUuu
[IpakTrueckue paboTHI:
Onpenenenue cpeiHed CKOPOCTU CKOJBXKEHHUS Opycka WU
IBIDKCHUS IIIapuKa TI0 HAKJIOHHOW IUIOCKOCTH. OrmpeaeneHue
YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM JIBUYKEHUU 1O HAKJIOHHOM
IUIOCKOCTH.
Uccnenosanne 3aBUCHUMOCTH nyTH oT BpEMCHH pu
PaBHOYCKOPEHHOM JIBM>KEHUHU 0€3 HaualbHONU CKOPOCTH.
[TpoBepka rumoTe3bl: €ClU MPU PABHOYCKOPEHHOM JIBIXKEHUHU 0e€3
8.27 Ha4YaJIbHOM CKOPOCTH IIyTH OTHOCSATCA KaK PsiJi HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIKE TPOMEKYTKH BPEMEHU OJJUHAKOBBI.
UccnenoBanue 3aBUCHMOCTH CHUJIBI TPEHUSI CKOJBXKEHHUS OT CHIIBI
HOpMaJIbHOTO JnaBiieHus. OmpenencHue kodpduimenta TpeHUs
ckonpxeHus. OmnpeneneHue *XECTKOCTU TPYXKuHbIL. OnpeneneHue
paboTBl CHJIBI TPEHUS IPU PABHOMEPHOM JIBIDKCHHH TeJla II0
TOPU3OHTAILHOW MOBepXHOCTH. OrmpenencHue padOThl  CHIIBI
YIOPYTOCTH MPH MOABEME IPpy3a C UCIOIb30BAHUEM HEMOBUKHOTO
U IIOIBWIKHOI'O OJIOKOB
®dusnyeckue SBICHUS B MPUPOJIC: NMPUIUBBI U OTJIMBBI, JBHKCHUE
8.28 miaHer CoJHEYHOM CHCTEMbl, PEAKTUBHOE JBUKEHHUE KHUBBIX
OpraHU3MOB
229 TexHuyeckue yCTpONCTBA: CIOUIOMETP, MATUYUKH MOJIOKEHUS,
’ PAcCTOSIHUS U YCKOPEHHMSI, PAKEThI
MEXAHWYECKHUE KOJIEBAHM S 1 BOJIHBI
91 KonebarenbHoe npmkeHre. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMI:
' IIEPUO/JI, 4ACTOTA, AMIUIMTYA
99 MaremaTnuecKkuil U NPy KUHHBIN MasTHUKH. [IpeBpaienne sHeprun
’ pH K0JIeOATEIbHOM JIBIYKCHUHT
9.3 3aryxaromue Kojaebanus. BeinyxieHHble Konebanus. Pe3onanc
94 MexaHnuueckue BOJIHBI. CBoiicTBa MeXaHHUYECKHUX BOJIH.




[IpononpHbIe U MONEpedHbIe BOIHBL. [[11MHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHW4YecKue BOJHBI B TBEPIOM TeEIE,
CEHCMUYECKHE BOJIHBI

9.5

3ByK. ['poMKOCTB U BbIcOTa 3BYKa. OTpakeHUE 3BYKa

9.6

HNudpas3Byk u yIbTpa3ByK

9.7

[IpakTuyeckue paboOTHI:

OnpeneneHne 9acToThl M IMEPHOJA KOJCOAHHWA MaTeMaTHYECKOTO
MasiTHUKA.

Omnpenenenne 4YacTOThl M TEpHOAA KOJeOaHWH MPY>KHMHHOTO
MasiTHUKa

HccnenoBanue 3aBUCUMOCTHU TMepuoAa KOJICOAHUM MOABEIICHHOTO K
HUTH Tpy3a OT JUIMHBI HUTH. VccrnenoBanue 3aBUCHMOCTH TIEpUo/ia
KOJICOAaHWH TPYKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHMOCTH TiepuoAa KoyiebaHWil Tpys3a, MOABELIIEHHOTO K
HUTH, OT MAacChl Tpy3a M >KECTKOCTH TpYXKuHBL. M3mepenue
YCKOpEHUsi CBOOOIHOTO MaJIeHuUs

9.8

®u3nyecKue SABJICHUS B IPUPOJIC: BOCIPUATHE 3BYKOB KUBOTHBIMU,
3EMJIETPSACEHUE, CEHCMHUYECKHUE BOJIHBI, IYHAMH, 3XO

9.9

TexHHUECKHE YCTPOICTBA: IXOJIOT, UCIOJIB30BAHHUE YIbTPa3ByKa B
OBITY ¥ TEXHHKE

OJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

QHGKTpOMaFHI/ITHOG I10JIC. QHGKTpOMaFHI/ITHHe BoiHbl. CBolicTBa

101 AIIEKTPOMArHUTHBIX BOJTH

10.2 [IIkasya 3J1eKTPOMAarHUTHBIX BOJIH

10.3 QHGKTpOMaFHI/ITHaH npuposa ceera. CkopocTh cBeTta. BosHOBBIE
CBOMCTBA cBETa

10 [TpakTyeckue paboOTHI:

10.4 W3yueHne CBOWMCTB JJEKTPOMAarHUTHBIX BOJIH C  I[OMOIIBIO
MOOMJIBHOTO TeedoHa

10.5 dusnueckue sBIEHUS B IpHUpoJe: OHOJOrMYeckoe JAeHCTBUE
BUJUMOTIO, YIBTPA(QHOIETOBOIO U PEHTT€HOBCKOT'0 M3Iy4EeHH

10.6 TGXHI/I‘-IGCKI/IGE' YCTpOICTBA: UCIOIb30BAHUE IJIEKTPOMArHUTHBIX BOJIH
JUIsL COTOBOM CBSI3U

CBETOBBIE SABJIEHUA

11

11.1

queBaﬁ Mojenb ceeta. MctouHuku cBeta

11.2

[TpsimonHEtHOE paclpocTpaHeHHe CBETa

11.3

OTpa)KeHI/Ie cBeTa. IInockoe 3CPKaJIo. 3aKoH OTPaXCHUA CBCTA

11.4

[Ipenomnenne cBera. 3akoH mpenomiieHuss cBera. llonHoe
BHYTPEHHEE OTPa)KEHUE CBETa

11.5

JIunza. Xop nyden B JIMH3E

11.6

OnTuyeckas cucreMa (bOToannapaTa, MHKPOCKOIId U TCJICCKOIIa

11.7

I'ma3 xak onTuyeckas cucreMa. EHI/IBOPYKOCTB " J1aJIbHO30PKOCTH

11.8

Paznoxenue Genoro csera B cnektp. OnbiTel HetoToHa. CrioskeHue
CIIEKTpaJIbHBIX LIBETOB. /lucnepcus cBera

11.9

[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCHMOCTH yIila OTPaXEHHs CBETOBOTO Jyda OT
yriia naJieHusl.




N3ydyenune xapakTepucTHK HU300pakeHHsI IpeAMETa B IIJIOCKOM
3epkale.

HccnenoBanue 3aBUCHMOCTH yIiIa MPEJIOMIICHUSI CBETOBOTO JIyda OT
yIJla MaJieHus Ha TPaHUIE «BO3/IyX — CTEKIION.

[Tosrydenne n300pakeHHA ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne  (GOKYCHOro pacCTOSHHS M ONTHYECKOH  CHIIBI
cobuparonierd auH3bL. ONBITHL MO Pa3IOKEHHUIO OENIOoro cBeTa B
ciektp. ONBITBI MO BOCHPUSATHIO IIBETAa NPEAMETOB MpPU HX
HaOJIIOICHUH Yepe3 [IBETOBbIC (DUIBTPHI

11.10

®duznyeckue sApaeHus B npupoae: 3atmenus Connua u JlyHsl, nsera
TEJI, ONTHYECKUE SBJICHUS B aTMocdepe (uBer Heba, pedpakmms,

pajayra, MUpax)

11.11

TexHudeckue  yYCTpPOMCTBA: OYKH, IMEpUCKOI, ¢oToamnmapar,
ONTUYECKUE CBETOBOIbI

12

KBAHTOBBGIE SABJIEHHA
121 OmnsiTel Pezepdopaa u nnanerapHas Mojaens atoma. Mojenb atoma
) bopa
122 Hcnyckanue u morioiieHue cBeta atomMoM. KBauTel. JluneiuaTbie
' CIIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- U raMMa-u3TydeHHS
12.4 Crpoenue atromHoro sapa. HykinoHHas Mojenb aTOMHOTO sjpa.
] N3oTonsl
12.5 PaguoakTuBHble mpeBpamieHusd. llepuoa mnomypacmaga aTOMHBIX
) Aanep
12.6 SAnepHble peakiuu. 3aKOHbI COXPaHEHUS 3apsAOBOIO U MaccOBOIO
] yucen
12.7 OHeprusi CB3U aTOMHBIX sifiep. CBsA3b MacChl U SHEPTUU
12.8 Peakuuu cunresa u nenenus saep. Vcrounuku sneprun ConHua u
' 3BE3]
12.9 Snepnas sHepreruka. /[lelicTBHME pPaJAMOAKTUBHBIX H3JIy4CHHMM Ha
' JKUBBIE OPraHU3MBbI
[TpakTuueckue paboThI:
Habumroenue CrulonHbIX U TMHEWYAThIX CIIEKTPOB H3ITYUCHHUS.

12.10 UccnenoBanue TpeKoOB: M3MEpPEHUE HOHEPrUM  YACTUIIBI 10
TOpMO3HOMY TyTH (110 hoTorpadusim). MzamepeHue paanoakTUBHOTO
dona
Ouznyeckue SIBICHUS B MPHUPOJE: ECTECTBEHHBIH PaTUOAKTHBHBIN

1211 $oH, KOCMHUYECKUE JIy4H, PAJUOAKTHBHOE H3IYYCHHE MPHUPOIHBIX

' MUHEPAJIOB, JIEHUCTBHE PaJUOAKTUBHBIX H3JIy4CHHU HA OPraHU3M
YeloBeKa
12.12 TexHuyeckue  yCTpPOMCTBA:  CHEKTPOCKON,  HMHIUBUIYaJIbHBIN

JI03UMETp, KaMepa Bunbcona

IMPOBEPAEMBIE HA OI'D IO ®UBUKE TPEBOBAHUSA K PE3VYJIIBTATAM
OCBOEHHSI OCHOBHOM OBPA3OBATEJBLHOW IPOIPAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon

MPOBEPSIEMOT0

TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJjbTaTaM 0a30BOr0
YPOBH#I OCBOCHHMSI OCHOBHOM 00pa30BaTeJIbHON NIPOrPaMMBbI
OCHOBHOT0 0011ero oopasopanusi Ha ocHoBe PI'OC




[lonumanue  ponu  (uU3MKM B HAy4YHOM  KapTUHE  MHpa;
c(OpMHPOBAHHOCTh 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOH CBS3M U
MO03HABAEMOCTH SIBJICHUH HPUPOJBI, O POJHM IKCIEPHUMEHTa B (U3UKE, O
cucreMooOpasyromeil poin (QU3MKM B Ppa3BUTUM E€CTECTBEHHBIX HayK,
TEXHUKU M TEXHOJIOTUH, 00 3BOIIOLMHU (U3NYECKUX 3HAHUM U UX pOJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHON KApTHUHE MMpA, O BKJIAJE POCCHHCKHUX U
3apyOeKHBIX yUEHBIX-(DM3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE IPOIECCOB
OKPY>KaIOIIIero MUpa, pa3BUTHE TEXHUKH U TEXHOJIOTHH

3HaHMs O BUAAaX MaTepuu (BEIIECTBO U MOJIE), O IBIKEHUH KaK criocobe
CYLIECTBOBAHMSI MaTepuu, 00 aTOMHO-MOJEKYJISPHOM TEOPUU CTPOCHUs
BEIIECTBa, O (M3MUYECKON CYIIHOCTH SIBICHUH MPUPOIBLI (MEXaHHUYECKHUX,
TEIUIOBBIX, JEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHUE Pa3/InyaTh SIBICHUS
[0 ONHUCAaHUID MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOe (PU3MYecKoe SIBICHHE; YMEHHUE DPACIlO3HABaTh
MPOSIBJICHUE HU3YYEHHBIX (PU3NYECKUX SBJICHHH B OKPYXKAIOIIEM MHUPE,
BBIJIETISISL MX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

BJIaZ[GHI/Ie OCHOBaMH ITIOHATHHHOTO arrmapara 1 CUMBOJIMYCCKOT'O A3bIKA
(1)I/ISI/IKI/I N HCIOJBb30BaHUC UX IOJId PCUICHUA Y‘I€6HI)IX 3aa4; YMCHHUC
XapaKTCPpHU30BaTb CBOMCTBA TCI, (1)I/ISI/I‘IGCKI/IC SABJICHUA MW IIPOLECCCHI,
HCIIOJIb3YS q)YHI[aMeHTaJII)HBIC W OMITUPHUICCKHEC 3aKOHBI

YMeHHue OmnuChIBaTh HN3YUCHHBIC CBOICTBa TeI U (1)I/ISI/IIIGCKI/IC SBJICHUA,
HCIIOJIb3Ys (1)I/ISI/IIIGCKI/IC BCJINMYHMHBI

Bnamenue ocHOBaMH METOJOB HAYYHOIO I[O3HAHHS C  Y4ETOM
COONIOICHHUST TIpaBUJ OE30MACHOTO Tpyda: HaOoaeHue (HU3MIECKUX
SIBJICHUM:

YMEHHE CaMOCTOSTEIILHO COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U3
JaHHOTO Habopa 00OpYJIOBaHUs MO WHCTPYKIIMH, ONUCHIBATH XOJ OIbITA U
3aIUCBIBATh €0 PE3YJIbTAThI, POPMYIUPOBATEH BHIBOIBI,

MPOBEJICHUE MPSAMBIX U KOCBCHHBIX M3MEPEHUI (PU3MUECKUX BEIUYHH:
YMEHHE  IUIAHUPOBAaTh  M3MEPCHHS,  CaMOCTOSTEIbHO  cOoOMpaTh
IKCHEPUMEHTAIbHYI0 YCTAHOBKY I10 WHCTPYKIIMH, BBIUUCIATH 3HAYCHHE
BEJIMYMHBI U aHAJTU3UPOBATh MOJIYUYCHHBIC PE3Y/IbTAThl ¢ YUETOM 3aJaHHON
MOTPENIHOCTH PE3YJIbTaTOB U3MEPCHUN;

MPOBEJACHUE  HECIOXHBIX  OKCIHCPUMCHTAIBHBIX  HCCIICIOBAHMIA;
CaMOCTOSITEIIbHO COOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY W IMPOBOJUTH
MCCIIC/IOBAHUE 10 WHCTPYKIIHUHU, MPEICTABIATH MOJyUYCHHBIC 3aBUCHMOCTHU
Gu3MYecKUX BEIMYMH B BHJAE TaONMMIl W TpPapuUKOB, YYUTHIBATH
MOTPEIIHOCTH, JIEJaTh BBIBOJIBI 110 PE3yJbTaTaM UCCIICTOBAHMSI

[Tonumanue XapaKTePHBIX CBOMCTB busnIecKkux MOZEIIeH
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPJOE TEJO, MOJAEIN CTPOEHUS Ta3oB,
KUJKOCTEN U TBEPABIX TEII, IJITaHETAPHAS MOJEIb aTOMa, HYKJIOHHAs: MOJIEJb
aTOMHOI'O s/ipa) U yMEHHUE NPUMEHATh UX Uil OObACHEHHs (PU3MYECKHX
IIPOLIECCOB

YMmenne o0bsICHATh (PU3NYECKHE TPOIIECCHI U CBOWCTBA TEJ, B TOM YHCJIE
U B KOHTEKCTE€ CHUTyallud IPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIABIATH I[PUYMHHO-CICJICTBEHHBIE CBSI3M U CTPOMUTH
OOBsSICHEHHE C ONOPOHl Ha H3yuyeHHbIE CBOMCTBA (PU3MUECKUX SIBICHUH,
¢bu3nvecKne 3aK0HbI, 3AKOHOMEPHOCTH U MOJICITH

YMmenue pemate pacu€rHble 3anaud (Ha Oaze 2 — 3 ypaBHeHUM),




UCTIOJNB3Ysl 3aKOHBI M (POPMYJIBI, CBS3BIBAIOIINE (PU3UYECKUE BEITUYMHBI, B
YaCTHOCTH, 3alIUChIBaTh KPATKOE YCIOBUE 3a/1auH, BBISABIATH HEJOCTAOIINE
JaHHBIe, BBIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOAMMEBIE ISl €€ pelIeHHS,
WCIIO0JIb30BaTh CHPABOYHBIEC JIaHHbIE, MPOBOAUTH PACUYEThl U OLIEHUBATh
PEAIMCTUYHOCTh MOJYYEHHOTO 3HAYEHUsI (PU3NYECKOW BEIMYHUHBI; YMEHHE
ONpEAENATh Pa3MEPHOCTh (PU3NYECKOM BEIMUYMHBI, TOJYYEHHOW Mpu
peuIeHuy 3a1a4u

YMeHHe  XapakTepu30BaTbh  NPUHLIMIBI  JACUCTBUA  TEXHUYECKUX
YCTPOWCTB, B TOM 4YHCIE OBITOBBIX NPHUOOPOB, W MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB IO HUX OIMCAHUIO, MCIOJIb3Yys 3HAaHUA O
CBOMCTBaX  ()M3MYECKMX  SBICHUH W  HEOOXOOUMBIE  (U3UUECKUE
3aKOHOMEPHOCTHU

10

YMeHHne uCnoyiib30BaTh 3HAHUA O  (PU3MYECKUX  SBICHUAX B
MMOBCETHEBHOM JKM3HH JUIsl 00ecriedeHrs] 0€30IaCHOCTH TPU OOpaIEHUH C
OBITOBBIMU TNPUOOpPAMH M TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHUS
3I0POBBSI U COOJIIOJICHUS HOPM KOJIOTHUECKOTO TTOBEJCHHUS B OKPYKAIOIICH
cpene; MOHMMaHWE HEOOXOAMMOCTH NMPUMEHEHHUS TOCTHXKCHHH (PU3UKU H
TEXHOJIOTUH JIJIsl pallMOHAIILHOTO MPUPOOIIOIB30BAHUS

11

OneiT moOMCKa, MpeoOpa3oBaHUs U MpPEIACTaBIeHUS HHDOpMaLUU
¢bu3nyecKoro  colep)kaHus €  HKCIOJIb30BaHHEM  HMH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHUE OLEHUBaTh JIOCTOBEPHOCTH
MOJIyYeHHON  MH(OpManMM HA  OCHOBE HMEIOIIUXCS 3HAHUM U
JIOTIOJIHUTEbHBIX MCTOYHUKOB; YMEHHUE HCII0JIb30BaTh IPU BBINOJIHEHUU
yuyeOHBIX 3aJaHMil  HAYYHO-TIOMYJISIPHYIO  JHUTepaTypy (usmueckoro
CoJIep’KaHus, CIpaBOYHbIE MaTepualbl, pecypchl cetu MHTepHeT; BiaieHue
0a30BbIMU HaBBIKAMH MpeoOpa3oBaHus MHGOpPMAIMU U3 OJIHON 3HAKOBOU
CHCTEMBl B JPYIYylO; yYMEHHE CO3[aBaTb COOCTBEHHBIC IHUCHbMEHHBIE U
YCTHBIE COOOIIEHHs] HA OCHOBE MH(OpMAIIMU U3 HECKOJIBKMX HCTOYHUKOB

INEPEYEHb JJIEMEHTOB COIAEPXKXAHUWS, IPOBEPJAEMbBIX HA OI'D IO

DOUBUKE

Kon IIpoBepsieMblii 3J1IeMEHT COJePKAHUS

1 MEXAHUWYECKMUE SBJIEHU S

11 Mexanudeckoe JABMKEHHE. MarepuanbHas Touka. Cucrema  oTcuéra.

) OTHOCUTENBHOCTD JIBHXKCHHSI

PaBHOMepHOE M HepaBHOMepHOe nBIKeHUE. CpenHsst ckopocTb. Dopmyia s

1.2 BBIYUCIICHUSI CPEeTHEH CKOpocTH: V = S/t
PaBHOMEpHOE MPAMOIHMHEHHOE IBM)KEHHE. 3aBUCHMOCTh KOOPIMHATHI TEjla OT
BPEMEHH B CJIy4ae PaBHOMEPHOIO MPSIMOJIMHEHHOTO IBUKCHUS:

13 x(1) =xq +0
['paduiky 3aBUCMMOCTH OT BPEMEHHU Ui MPOCKIUU CKOPOCTH, MPOCKIHH
NEPEMCIIICHHS, IyTH, KOOPAWHATHI MHPHU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBHOKCHUH

14 3aBI/ICI/H\iI'OCTI) KOOPJMHATHI Tela OT BPEMEHH B CJIydae pPaBHOYCKOPEHHOTO

IPSIMOJIMHEHHOTO JIBUKCHUS:




-

Elu
Seff)=v *i+a * =

=

CDOpMYJIbI AJI1 TIPOCKIHMU HNEPEMCIICHUA, IMMPOCKIHMU CKOPOCTU W IPOCKIUU
YCKOPCHUA IIPHU PABHOYCKOPCHHOM HpHMOHHHeﬁHOM JBUXXCHUMU:

2
+2
'91-(021”% t+a, - —,

2
U_\'('f) =Up, T4, £,
a,(f) =canst,
L, i_u . ?=2a.:s

<X 1x r-x

I'paguky 3aBUCUMOCTH OT BpPEMEHM ISl HPOCKLHUH YCKOPEHUS, NPOEKLHH
CKOpPOCTH, IpPOCKUHUH IEepEMEUICHUs, KOOPAMHATHI IIPM PaBHOYCKOPEHHOM
IPSIMOJIMHEMHOM JIBH)KEHUU

1.5

CBobonnoe maneHue. GopMyIibl, OMUCHIBAIOIIME CBOOOAHOE MaJCHHUE Tena I0
BEPTUKAIIN (JIBH)KEHHE TeJla BHU3 WJIM BBEPX OTHOCUTEIHHO MOBEPXHOCTU 3E€MJIN).
['paduku 3aBUCUMOCTH OT BPEMEHU IS MPOCKIUU YCKOPEHUs, IPOCKIIMH CKOPOCTH
Y KOOPJIMHATHI MPU CBOOOIHOM TAJICHUH TeJla 10 BEPTUKAIU

1.6

CKOpOCTh pPaBHOMEPHOTO JIBFDKCHHS Tella 10 OKPY>KHOCTH. HampapieHue
CKOPOCTH.

®dopmyna IS BBIYHCICHUS CKOPOCTH 4Yepe3 PaJNyC OKPYKHOCTH U TEPHOT
oOpareHus:

2nR
T

LentpocTtpeMutensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBHOIO
yckopenus. dopmyna Jist BBIUUMCIEHUS YCKOPEHHUSL:

2
_u
W R
CDOpMyJ'Ia, CBA3bIBAKOIIAA MEPHUOA U HACTOTY O6paH_I€HI/IHZ
1

vV = F

1.7

Macca. IInotHocTs Bemecta. @opmyna A1 BBIYUCICHUS IIOTHOCTH:

1.8

Cuna — BCKTOpHAasiA (bl/IBI/ILIeCKaH peanunHa. CokeHue Cuil

1.9

SBnenne nnepiuu. [lepsolii 3akoH HeroToOHA

1.10

Bropoii 3akon HerotoHa:
F=m-d

CoHarnpaBieHHOCTh BEKTOpPA YCKOPEHHS TEJIa U BEKTOPA CUJIbI, IEUCTBYIONIECH HA
TEeJ0

1.11

Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:

Fy y=-F 5

1.12

TpeHI/Ie IMIOKOS U TPCHUC CKOJILKCHMUS. CDOpMy.]Ia AJI BBIYUMCIICHUA MOJAYJISI CHJIbL




TPCHUA CKOJIbXKCHUS!

FIP=M'N

1.13

Hedopmarnust Tema. Ynpyrue W Heymnpyrue naedopManuu. 3aKOH YIPyrou
nedopmaruu (3axoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TArOTEHHUE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My -1~
F=G'—1‘

I'L
Cuta TsbkecTu. Y CKOpeHue CBOOOHOTO MaCHHUS.
®opmyna ajsi BBIYUCICHUS CUJIbI TSHKECTH BOIM3M nmoBepxHocTH 3eminu: F = mg.
JBmwxenue tmmaner Bokpyr Counnma. [lepBas kocmudeckas CKOpPOCTb.
HeBecomocTh u nieperpy3ku

1.15

Nmrtynbe Tenna — BeKTopHas (hu3uvecKasi BeTUIrHa.
P=mi

I/IMHyJ'IBC cuctemsl Tea. I3MeHeHue HUMITYJIbCA. I/IMHyJ'IBC CHIJIBI

1.16

3aK0H COXpaHEHUsI UMITYJIbCA I 3aMKHYTOM CHCTEMBI TEJ:
p=myUy +m,U, =const

PeakTuBHOE JBMXEHUE

1.17

Mexanuueckas pa60Ta. CDopMyna JJIA BBIYMCIICHH A pa6OTBI CHIJIBI:

A=F5cosct
MexaHu4yeckasi MOITHOCTh:

e
I

1.18

Kunernueckas wu mnoTeHnumanbHas »Heprus. Dopmyna A  BBIYUCICHHS
KUHETUYECKON IHEPTUU:
)
mi
B3
TeopeMa o kuHeTHuecKkor 3Hepruu. Gopmyna Uil BBIYUCICHUS TOTEHIUAIbHOU
SHEPTUHU Teja, MOTHATOTO
HaJ 3eMIIEH:

E,=mgh

1.19

MexaHnyeckas JHEeprus:
E=E.+E ?

3aKoH coXpaHEHMsI MexaHuuecKoil aHepruu. dopmyina i 3aKOHA COXPAaHEHUs
MEXAHUYECKOM dHEPIUu B OTCYTCTBHE CUJI TpeHUS: £ = const.
[IpeBpanieHne MEXaHU4YECKOM SHEPIUU IIPU HAIMYUU CUIIBI TPEHMUSL.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKHU.
Preruar. MomenT cuiisl: M - Fl.
VYciioBre paBHOBECHS pbluara:

_.-f‘v“{ —f-—ﬂ,rfz +... :l:,l




[ToxBroxHBIH 1 HenoABKHBINA 0J10ku. KITJ] mpocThIX MEXaHW3MOB,

n= AAnmesﬂaa

ATPATeEEA R

JlaBiienue TBEpIOTO TENA.
@dopmyia 1 BBIYMCIICHHS 1aBJICHHs TBEPIOTO Tena:

_F
F= 5
1.21 JlaBiieHue ra3a. ATMOCQepHOE TaBICHHE.
['uppocTaTuyeckoe 1aBieHUE BHYTPH KUAKOCTH.
®dopmyra 151 BBIYUCICHUS 1aBJICHUS BHYTPU KUJIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akon Apxumena. Dopmyna s ONPENEICHUS BBITAIKUBAIOIICH CHIIBI,
JIEHCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM ra3:
1.23 -
Fag =pgV
VYcnosue naBanus tena. [InaBaHue cy10B U BO3yXOIlJlaBaHUE
Mexanuueckue konebaHus. AMIUIMTYAa, MEPUOJ] M dYacToTa KojeOaHu.
®dopmyna, CBSI3bIBAIOIIAS YACTOTY U MEPHOJ] KOJICOAHMIA:
1.24
- 1
T
1.5 Marematnyeckuii M TpPYKUHHBIM MasTHUKH. [IpeBpamienue sHeprum Ipu
K0J1e0aTEeIbHOM JIBHKEHUU
1.26 3aryxaromue Kojebanus. BeiHyx1eHHble Konebanus. Pe3onanc
Mexannueckue BoJIHBL. [IpogosibHBIE U MONEepedyHble BOJHBI. J[JIMHA BOJHBI U
1.27 | CKOpPOCTb paciupOCTpPaHEHUsI BOIHBI:
h=v-T
198 3Byk. ['poMkocTh u BbicOoTa 3ByKa. OTpakeHHWE 3BYKOBOM BOJIHBI Ha TPAaHMUIIC
] JBYyX cpen. MH(pa3ByK U yIbTpa3ByK
Ipaxmuuyeckue pabomuol
N3mepenne cpeiHeil IMIOTHOCTH BEUIECTBA; apXHUMEIOBOM CHIIbI; JKECTKOCTH
NPYXUHBI;, KOIPQOUIIUEHTA TPEHHSI CKOJIBKCHHS, pPaOOThI CWJIBI TPEHUS, CHIIBI
VIPYTOCTH; CPEAHEW CKOPOCTH [BIDKEHUS Opycka IO HAKJIOHHOHM IJIOCKOCTH;
YCKOpEeHUs1 Opycka IpH JABUKEHUU IO HAKJIOHHOM TUIOCKOCTH; YaCTOTHI M TIEPHOJIa
Koje0aHUM MaTeMaTHYeCKOro MasTHHMKA; YacTOThl M Tepuoaa KoJeOaHHid
MPY>KWUHHOTO MAasTHHKA; MOMEHTA CHJIbI, JICUCTBYIOIIETO Ha pbIvar; paboThl CHUJIIbI
| 09 | YUPYrocTH npu noasEME rpy3a C MOMOIIBI0 HEMOJIBUKHOIO OJI0Ka; pabOThI CHIIbI

YIPYTOCTH NPHU NOABbEME IPy3a C MOMOILBIO MOABUKHOIO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOW CUJIBI OT 00BEMa MOTpPY:KEHHOMN
4YacTH Tejda U OT IUIOTHOCTH JKMJIKOCTH; HE3aBUCHMOCTH BBITAIKUBAIOLIEH CHUJIBI OT
MaccChl TeJa; CUJIbl TPEHUSI CKOJIBXKEHHS OT CUJIbl HOPMAJIBHOTO JABJIEHUS U OT poja
MOBEPXHOCTH; CHJBl YIPYrOCTH, BO3HHMKAIOUIEM B MpPYXKHHE, OT CTEHEHU
nedopManuu TPYKUHBI; YCKOpPEHHUs Opycka OT yrja HakJIOHA HampaBIsIOLIEH;
nepuoAa (4acToTbl) KojeOaHUM HUTSHOTO MasTHHUKA OT JJMHBI HUTH; INEpHoaa
Koie0aHuil MPYKUHHOTO MAasiTHUKA OT MacChl Tpy3a M KECTKOCTU MPY>KUHBI,




MCCJIeIOBAaHUE HE3aBUCUMOCTH TIEPHOJIa KOJCOAHUH HUTSHOTO MasSTHHUKA OT MacChl
rpy3a. [IpoBepka ycinoBusi paBHOBECHSI pbluara

Qusuueckue s61eHUsA 6 npupoode: TPUMEPHI ABWKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B KHUBOW M HEKUBOH MPUPOAE, ACHCTBHUE CHIIBI TPEHHSI B MPUPOJIE U
TEXHUKE, MPWIMBBI U OTJIUBBI, JIBIKeHHE TIaHET COTHEYHOM CUCTEMBI, PEAKTUBHOE

1.30 JBUKEHHE JKHUBBIX OPTaHU3MOB, PhIYaru B Telle YEJIOBEKa, BIUSHUE aTMOC(epHOro
JABJICHUS HA XUBOW OpPraHW3M, IUIABaHUE PHIO, BOCIPUSTHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSACEHHE, CEHCMUUYECKUE BOJIHBI, I[yHAMH, 3XO

Texnuueckue ycmpoticmea.: CUUIOMETP, NATYUKU TIOJIOKCHHS, PACCTOSHHUS U
YCKOpPEHUs, JUHAMOMETp, TOMAIIUIHUKK, PpAKeThl, pblYar, TMOABWXHBIA U

131 HEMOJIBIKHBIA OJOKHM, HAKJIOHHAS IJIOCKOCTh, MPOCThIE MEXaHU3Mbl B OBITY,
COOOIIAIONIMECs COCYIbl, YCTPOMCTBO BOJOIPOBOJA, THUAPABIUYECKUNA IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBON HAcOC, apeoMeTp, HXOJOT,
MCIIOJIb30BAHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEIUUIOBBIE ABJIEHUA

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUUECKOW TEOPUU  CTPOEHUS

2.1 | BemectBa. Moaenu TBEPAOTO, >KUIKOTO M Ta3000pa3HOTO COCTOSIHHM BEIIECTBA.
Kpucrananueckue u amop@Hsie Tena

29 JBwxenue wyactur BemiecTBa. CBS3b CKOPOCTH  JABMKEHHUS YacTHI[ C

) Temneparypoil. bpoyHoBckoe aBukenue, nuddysus

23 CmauuBaHue U KallWUISIPHBIE SIBJICHUS

2.4 TeryioBoe pacliupeHue U cokaTue

2.5 TennoBoe paBHOBECHE

26 BHYTpeE-IH}I}I sHeprusi. Paborta u Teronepenada Kak CIOCOOBI W3MEHEHUs
BHYTPEHHEH dHEpruu

2.7 Buapl Tersionepeaaun: TEIIONPOBOIHOCTh, KOHBEKIIHUS, N3ITyUYCHHUE

HarpeBanue wu oxnaxnenue Tten. KomumyecTBo  TemnoTel. Y aenbHas

28 TEIUIOEMKOCTb: \

O=cm(t,—t,)

3aKOH COXpaHEHHUs SHEPruu B TEIUIOBBIX IpPOLECCaX. YpPaBHEHHE TEIIOBOIO
79 | Oananca:

o+@, +..=0

Hcnapenue u koHaeHcauus. 3MeHeHHE BHYTPEHHEH SHEPrud B MPOLECCE

2.10 | uicnapenuss W KOHAeHcauuu. KumeHue IKUAKOCTU. YelbHas  TEIoTa
napooOpa3zoBanusi: L = O/m

2.11 BrnaxxnocTs BO3ayxa

[InaBnenne wn kpucrasmmsauus. J3MeHeHHe BHYTPEHHEW DSHEPruu IIpU
IJIABJICHUU U KPUCTAJUIM3AUU. Y IeJIbHAs TEIJIOTA IUIaBJICHUS:
2.12
' _9
4 0]

213 BuyTpeHHsIs1 3Heprusi cropanus TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOPaHus TOIUINBA:
q=0/m

2.14 [Tpunnmns! paboTs! TemoBbix apurareneid. KI1J1 terioBoro aBurarens

2.15 llpaxmuueckue pabomuwl




N3mepenune yaenbHON TEMIOEMKOCTH METAJUIMYECKOTO LWIMHIPA; KOIMYECTBA
TEIUIOTHI, TOJTY4E€HHOTO BOJONH KOMHATHOH Temreparypbl (UKCUPOBAaHHON Macchl, B
KOTOPYIO OIYIIEH HarpeTblil MWIMHJP; KOJIMYECTBA TEIJIOTHI, OTJaHHOTO HarpeThiM
LIWIMHIPOM, IIOCJIE€ OIyCKaHWs €ro B BOJY KOMHATHOW TeMIIEpaTyphl;
OTHOCHUTEJIBHOM BJIAJKHOCTH BO3/yXa; YACJIBHOW TEIUIOTHI IUIABICHUSA JIBJA.
HccnenoBanre M3MEHEHUS TEMIIEPATYPbl BOJBI IIPU PA3JIUYHbIX YCIOBUSX; SIBICHUS
TEI1000MeHa IPpU CMEIIMBAHUM XOJIOIHOM U ropsiuei Bobl; Ipoliecca UCIIapeHUst

Dusuueckue A61eHUS 8 npupode.‘ IMMOBCPXHOCTHOC HATSKCHUC W KAIIHUJIISAPHBIC

2.16 | sBneHUsT B TPHUPOJE, KpUCTALIBl B mpupoie, uziaydeHue CoJiHIA, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpHU3bl; 00pa30BaHKE POCHI, TyMaHa, HHEsl, CHera
Texnuueckue ycmpoticmea: KanWUISPbl, IPUMEPBI UCTIOJIB30BAHUS KPUCTAIIIOB,
217 JKUJKOCTHBI TEPMOMETp, JATUYMK TEMIEpaTyphbl, TEPMOC, CHCTEMa OTOILJICHUS
JIOMOB, TUTPOMETPBI, ICHUXPOMETp, MNapoBas TypOWHa, [BUTATellb BHYTPEHHETO
CropaHus
3 SJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 DnekTpusanus Teil. J|Ba Buja 3JIeKTpUUECKUX 3apsi/ioB
3.2 B3aumonelicTBue 3apspkeHHbIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMs FIEKTPUUYECKOTO0 3apsiia
34 Onektpuueckoe rmone. Hanpsok€HHOCTh 3iiekTpuueckoro moiis.  [Ipunnmm
CYNEPIIO3HUITUH JICKTPUUECKHX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu »snektpuyeckux 3apsgoB. JleHcTBUE 2JIEKTPUYECKOrO OIS Ha
ANIEKTpUUEcKue 3apsibl. [[pOBOTHUKHY U AUDIICKTPUKH
[TocTostHHBIN AneKTpUYecKuil TOK. JlecTBuUs rekTpuueckoro Toka. Cuiia Toka.
3.6 | Hanpsioxenue.
I1=q/t,U=A4/4
37 DIIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE AIEKTPUIECKOE COITPOTUBIICHHE:
R =pl/S
3.8 3akon Oma 1 yuyacTka anekrpuieckoit nenu: / = U/R
[TocnenoBarenbHOE COETUHEHNE MMPOBOIHUKOB:
I,=I,; U=U,+U,; R=R +R
3 1 2 1 2
3.9 [TapamnensHOE COeIMHEHHE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
UY=UpI=f+ L R=.
CwmeniaHHble COSIMHEHUS TPOBOJHUKOB
3.10 Pabota u MmomHoCTh A5ekTprdeckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyins — Jlenna:
5
3.11 = 2Rt
312 OngpIT UBpCTez[a. MarauTHoe Mojie NpsIMOrOo MPOBOAHUKA C TOKOM. JIMHUU
MarHUTHOW MHAYKIIMH
313 MareuTHOe 1OJI€ TOCTOSHHOTO MarHuTa. B3amMOmeHCTBHE ITOCTOSHHBIX
MarHuTOB
3.14 JlelicTBME€ MAarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM




3.15

Onpitel @apanes. SABneHue 3nekTpoMarHuTHOM MHAYKLUU. [IpaBuio Jlenua

Ilpaxmuueckue pabomuwl

W3mepenue  3I€KTPUYECKOrO  CONPOTUBIEHUS  PE3UCTOpPA;  MOIIHOCTH
AIEKTPUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJIHUKE
(pe3ucTophl, JamMroyka), OT HANpsOKEHUS Ha KOHIAX MPOBOAHHMKA; 3aBUCHMOCTH

3.16
CONPOTUBJIEHUSI OT JUIMHBI NPOBOJHUKA, IJIOUIAJAM €ro IMONEPEYHOr0 CEYEHMS U
YJIeIbHOTO CONPOTUBIICHUS.

[IpoBepka mpaBuna JyUist ANEKTPUUYECKOTO HANPSDKEHUS MPU MOCIEI0BATENIbHOM
COCMHEHUHN MPOBOJHHUKOB;, IpaBWja Uil CHJIBl DJIEKTPUYECKOIO TOKa IpHU
1apauIeJIbHOM COEIMHEHUHU IPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue ae6nenus 6 npupooe: SIEKTPUUECKUE SBJICHHUA B aTMmocdepe,

3.17 | 31eKTPUUECTBO )KUBBIX OPraHU3MOB, MArHUTHOE N0JIe 3eMilu, Ipei( MOIHCOB, POJIb
MarHUTHOTO MOJIs JUIsl JKU3HU Ha 3eMJle, MOJISIPHOE CUSIHUE

Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEpMETp, BOJBTMETP, pPeocTar,

CUETUYUK  IJIEKTPHUECKOU SHEpIuy, 3JIEKTPOOCBETUTENbHBIE pubopBI,

3.18 | HarpeBaTenbHBIE DIEKTPONPUOOPHI (IIPUMEPHI), IINEKTPHUUECKUE MPEAOXPAHHUTEIH,
JJIEKTPOMArHuT, 3JIEKTPOABHUraTelb IOCTOSIHHOTO TOKAa, I'€HEpaTop IOCTOSHHOIO
TOKa

3.19 DJIeKTpOMarHuTHbhIE BOJIHBI. [1IKkasa 3J1eKTpOMarHUTHBIX BOJH

3.20 JlyueBas mojzensb cBeta. IIpsiMonnHeliHoe pacipOCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Ipenomsienue cBeTa. 3aKOH IPEJIOMIICHHUS CBETA

3.23 [ucnepcus cBeta

304 Jlunza. Xoxa nydeit B nunze. DOKycHOE paccTosiHUE JUMH3BL. OnTHYecKkas cuia

) aun3el: D = 1/F

3.25 ['na3 kak ontuueckas cucrema. Onruyeckue npuOopsl

Ilpakmuueckue pabomol

N3mepenue onruyeckoi cuibl coOuparomiei JUH3bI; (OKYCHOTO PACCTOSHUS
cobuparomiell JTUH3bI (110 CBOWCTBY paBEHCTBA Pa3MEPOB MpeaAMeTa U U300pakeHus,

396 | KOTA MPE/IMET PACTIONOKEH B JBOMHOM (OKyce), IOKa3aTes IPEeJTOMIICHUS CTEKIIA.
' HccnenoBanue cBoiicTBa M300paKeHU s, HOTYYEHHOTO ¢ IOMOILBIO COOMparoIien
JMH3BI; U3MEHEHUSI (POKYCHOTO PAaCCTOSIHUS JBYX CIIOKEHHBIX JIMH3; 3aBHCHMOCTH
yrila Ope’IoMIIEHUS CBETOBOTO Jiyda OT yIJIa NaJEHUs Ha TPaHULE «BO3IyX —
CTEKJIO»
397 Qusuueckue saenenusi 6 npupoode: 3arMmenHuss Connua u JlyHsl, nBera Tedn,
) ONITHYECKHE SIBICHUS B aTMoc(epe (1iBeT Heba, pedpakuus, paayra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, NepUCKOI, (oToanmapar, ONTHYECKUE
’ CBETOBOBI
4 KBAHTOBBIE SBJIEHUA
41 PagnoakTuBHOCTE. Anbda-, OeTa-, TaMMa-usnydeHus. Peakiuu anbda-u Oera-
' pacmana
4.2 OmnsbiThl Pesepdopaa no paccesnuto anbha-uactuil. IlnanerapHas Mojienp aToma
4.3 CocraB aroMHoOro siipa. M3oronsl
4.4 [Tepuoa monypacnaja aTOMHBIX siIep
4.5 SnepHble peakiyu. 3aKOHbI COXPAHEHUS 3apsJ0BOIO U MAaCCOBOI'O YHCET




Qusuueckue s61eHUs 6 npupode: E€CTECTBEHHBI PAaJUOAKTUBHBIA (OH,

4.6 | KOCMUYECKHUE JIy4d, PaJHOAKTUBHOE U3Ty4YeHHE MPUPOTHBIX MUHEPAJIOB, JIEHCTBUE
paIMOaKTUBHBIX M3JTYUYECHUN HAa OpPraHu3M YeJIOBEKa
47 Texnuueckue ycmpoticmea: CEKTPOCKOI, UHAUBUAYAJIbHBIN J103UMETp, Kamepa

BunbcoHa, siepHasi 3HEpreTuka




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBHOTO
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» ®u3mka: 7-i kimacc: 0a30BBI ypOBEeHb: yueOHUK; 3-€ u3ganue, nepepadoranHoe Ileppimkun
.M., HeanoB A.M. AxumonepHoe obmectBo «M3marensctBo  «IIpocBemenue»
» Ousuka: 8-if kmacc: 6a30BBIN YpPOBEHB: YUCOHHK; 3-¢ u3nanue, nepepadorannoe [lepoimkun
.M., Heanor A.M. AxumonepHoe obmectBo «M3marensctBo  «IIpocBemenue»
» ®usuka: 9-if kmacc: 6a30BBIN YpOBEHB: YUCOHHK; 3-¢ u3nanue, nepepadorannoe [leprimkun
UM., T'yrauxk EM., HBanoB AWM. u gap. AxuuonepHoe obOmectBo «l31aTenscTBO
«IIpocBerenue

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

e UHpopMaIMOHHO-METOIUYECKOE MHUCHhMO 00 OCOOCHHOCTSAX MPENoJaBaHUs y4eOHOTo
npeameTa «Duzuka» B 2025/2026 yaeOHOM roaxy https://edsoo.ru/wp-

content/uploads/2025/08/fizika.pdf

e Meroanyeckie PeKOMEHJALUU 10 CO3JIaHHIO KJIACCOB TEXHOJIOTUYECKOTO M €CTECTBEHHO-
HAYYHOTO MPO(UIICH U KIACCOB C YIIyOJICHHBIM M3yYCHHEM MAaTeMaTHKH, (PU3HKH, XHMHUHU,
Ouonornu B 00IIE00pa30BaTEIbHBIX OPraHU3AIMIX C HCIOJIB30BAHUEM WHQPPACTPYKTYPHI,
CO3IaHHON B paMKax HalMoHaIbHOTO mpoekra «OOpazoBanue» (Kantopuymsl, IT-kyOsi,
Touku pocrta u Ip.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en_profilej 2025.pdf

e Meronnueckue pexoMmenganuu. Opranuszauust B3aumonedctBus “Illkoma — Bys —
npeanpusarure” (2025 r.) https://edsoo.ru/wp-content/uploads/2025/09/mr_sh v _p 2025.pdf

e Meroanyeckue peKOMEHIAIMHA 110 U3YYCHUIO TeMbl «[IOCTOSIHHBIN SJICKTPHUECKUN TOK» B
IIKOJIbHOM Kypce (1073704 (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_fizika p e t.pdf

e VYyebHO-MeTOANYECKOe o0ecrieueHrne MPOIECCOB MPEnoJaBaHusl XUMUU, OUOIOTHH, (HU3HKU
Ha YPOBHSX OCHOBHOTO OOMIETO0 M CpPEOHEro o0Imero ooOpa3oBaHHs C BKIOYCHHUEM
JOTIOJTHUTETBHOTO WHXEHEPHOTO KOMITOHEHTA (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

e KonrekcTHble 3a1a4n. 3ananus Kk yueonomy kypey «®@usuka» (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/kz_fizika 2024.pdf

e Meronuueckuit keiic. DnexkTpoMarHuTHas uHAykiusa. Dusmka. 8 kiacc (2024 r1.)
https://edsoo.ru/wp-content/uploads/2025/01/fizika_mk_elektromagnitnaya indukcziya.pdf
HUAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
o ONM3UKOH JIAF https://physicon.ru/eor-list/4-fizika
BUBJIMOTEKA IIOK https://monypoku.pd/
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