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MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO OOIIero o0pa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHHM M TpeOOBaHUW K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTENbHON MpPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxe ¢ yu€ToM deaepanbHON padoueld mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenonaBanust yue6Horo npenmera « Du3nkay.

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs
COCTaBJICHa Ha OCHOBE TMOJOKEHHM M TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (penepanbHOi paboueil mporpaMMbl BOCIUTaHUS U
KOHIICTIIIUY TIPENoIaBaHus yueOHOTo npeamMera «Dusnkay.

Copepxkanue mnporpaMMmbl 10 (QU3MKE HampaBieHO Ha (opmupoBaHue
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3alMI0 H3yYEeHHUS
GbU3MKM Ha JEITEILHOCTHON OcCHOBe. B mporpamme mo (u3uKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4ueOHOro mpemMera B peanusamuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOyUEHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
M3YUYEHHS] T€M, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSl MPEIMETHOTO COJECPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yJaronIXcsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOM
MOMOILY YYUTEIIO B CO3/IaHUU paboyeil mporpaMMbl IO y4EOHOMY TIPEIMETY .

®du3rka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SIBIICHUH,
M3y4aeMbIX XUMHUEH, OMOJI0THEH, acTpoHOMUEH U PU3HIECKOl reorpadureii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY MHUpa, MNPEIOCTaBIsET HauOoJiee sICHbIE
oOpa3Lpl MPUMEHEHUsI HAYYHOT0 METOJAa MO3HAHUA, TO €CTh Croco0a MOyYeHHs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 THaBHBIX 3a/ad (PU3UYECKOTO OOpa30BaHUS B CTPYKTYpEe OOIIETO
o0pa3oBaHUS COCTOUT B (POPMUPOBAHUM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Qusnku Ha 0a30BOM ypOBHE MpEIINojaracT OBJIaJICHHUE
CICAYIOINIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIUMU €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHNUS;



HHTCPIIPCTUPOBATL JAHHBIC M MCIIOJIB30BATh HAYYHBIC JOKA3aTCIbCTBA IJIA
IIOJIYYCHUS BBIBOJOB).

[enn wu3yueHus ¢GU3NKK HaA YPOBHE OCHOBHOro o0I1Iero oOpa3oBaHUs
OmpeNeNieHbl B KOHIEMIUM TMpenojiaBaHusi ydyeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamusix Poccuiickoit ®exaepaiuu, pean3yOMUX
OCHOBHBIE 00111e00pa30BaTeNbHbIE POTPAMMBI.

[enwn n3ydenust Gu3nuKu:

npuoOpeTeHNEe HWHTEpEeca M CTPEeMJICHUS OOYYalolUXCS K HayYHOMY
WU3YUYCHUIO TPUPOJBI, PA3BUTHUE HMX HHTEIUICKTYyaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN;

pa3BHUTHE MPEJICTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA B (hOPMHUPOBAHUE
MCCJIEeI0BATEILCKOT0 OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOIO MHPOBO33PEHMSI KaK pe3yJbTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTAIbHbBIX 3aKOHOB (DM3UKH;
dbopMHpoOBaHNUE TPEACTABICHUA O pONM (DU3UKHU U1 Pa3BUTHUS APYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEACTABICHMM O  BO3MOXHBIX  cdepax  Oynymieit
npoeCCUOHATILHON JIESITeIbHOCTH, CBA3AHHON C (DU3UKOM, MOJATOTOBKA K
JagbHEeUIlIeMy OOyUYEeHHIO B 3TOM HalpaBJICHUU.

JlocTrKEeHHME 3THX IIeNIeld MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
o01iero o0pazoBaHus 00ECIEYNBACTCS PEIICHUEM CIISTYIOIINX 3a/1a4:

NPUOOPETCHUE 3HAHMA O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, J3JCKTPUUYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX

MpUOOpPETEHNE YMEHUN OIMUCHIBATH M OOBACHATH (DU3UUECCKUE SIBJICHUS C
HCIIOJIb30BaHUEM TTOJYyUYCHHBIX 3HAHUM;

OCBOCHHE MECTOJIOB pEIICHUS TMPOCTCHINNX pacyeTHBIX 3aJad ¢
HCITIOJIb30BaHUEM (br3UIeCcKuX MOJICIICH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOIAaTh IPUPOJIHBIC SBIICHHUS U BBITIOJIHSATH OTBITHI,
nabopatopHble  pabOTBl W AKCICPUMEHTAJbHBIC HCCICIOBAHUSI C
HCIIOJIb30BaHUEM U3MEPUTEILHBIX TPHUOOPOB;

OCBOCHHE TPUEMOB pabOTHl ¢ MH(pOpMaIeld (GU3NIECKOro COACPIKAHUSA,
BKJTFOYasi MH(POPMAITUIO O COBPEMEHHBIX JOCTIKCHUSX (U3HMKH, aHAIIN3 U
KPUTUYECKOE OIICHUBAHUE WH(OPMAITIH;

3HAKOMCTBO cO chepamu podheCCHOHAILHON JIeATEIbHOCTH, CBI3aHHBIMHU
C (U3MKOW, W COBPEMCHHBIMM TEXHOJIOTMSIMH, OCHOBAaHHBIMHU Ha
JTOCTIKCHUSIX (PU3UIECKON HAYKH.



OO6m1ee YrciIo YacoB, PEKOMEHOBAaHHBIX JIJIsl U3y4ueHus QU3UKU Ha 0a30BOM
ypoBHe, — 238 vacoB: B 7 kiacce — 68 4acoB (2 yaca B Henen), B 8 kiacce — 68
gyacoB (2 uaca B Hemenwo), B 9 kmacce — 102 yaca (3 waca B HeIENo).

[Ipennaraemsiii B mporpaMmMme mo (GU3MUKe MepeveHb JabopaToOpHBIX padoT H
OTBITOB SIBJISICTCSI PEKOMEHIATSIIbHBIM, YUUTENb JeJaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX PabOT W OIBITOB C YYETOM HWHIWBHIYAIbHBIX OCOOCHHOCTEH
OOyJaroIuXcs, CIHUCKA AKCIICPUMEHTATBHBIX 3a/JIaHHM, MpeiaraéMplx B pamMKax
OCHOBHOT'O TOCYJIJAPCTBEHHOTO dK3aMeHa 1o (pu3uKe.



COAEPKXAHME OBYUYEHUSA

7 KIIACC
Pu3uka u e€ poJib B IO3HAHUM OKPY’KalOLIero Mupa.

®usuka — Hayka O mpupoie. SBinenHus npupoapl. Ousznyueckue SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

®duznueckue BenuuuHbL. M3MmepeHue @uanueckux BelWyuH. PuUznyecKue
npudopsl. [lorpemHocts n3MepeHnii MexxayHapoiHasl cucTeMa €JuHULL.

Kak ¢u3uka u Jpyrue ecTecTBEHHbIE HAyKd H3Y4alOT MPUPOLY.
EcTtecTBeHHOHay4YHBII METOJ MO3HAHMA: HAOJIOJIEHUE, IOCTAaHOBKAa HAYy4YHOI'O
BOIIPOCA, BBIIBI)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HabrogaeMoro aByieHus. Onucannue GU3NUECKUX sIBJICHUN ¢ IOMOIIbIO MOJENIEH

Hemoncmpayuu.
1. MexaHH4YeCcKHe, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIE
SIBJICHUSL.

2. ®usnyeckue MpuOOPHI U MPOLEaypa NMPSAMBIX U3MEPEHUI aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. OmnpeneneHue LEeHbI IeIEeHUs MIKaJIbl U3MEPUTEILHOr0 mpubdopa.

N3mepenune pacCcTOAHUN.

N3mepenne 00bEMa KUJIKOCTH U TBEPIOTO TEa.

Onpenenenue pa3MepoB MajbIX TEJ.

N3mepenue Ttemreparypbl NMpU NOMOIIM KHAKOCTHOTO TEPMOMETpa H

JlaT4YUKa TEMIIEPATypHI.

AN

6. IIpoBeneHue uccinenoBaHus IO MPOBEPKE TUIIOTE3bl: JAIBHOCTH ITOJETA
[IapuKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OoJblle, YeM OOJbIlle BhICOTA
MycKa.

IlepBoHavajibHbIE CBEICHUA 0 CTPOCHUM BellecTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne yactuil BemecTBa. CBSA3b CKOPOCTH JBMXKEHHUSI YacTHUIl C
temnepatypoil. bpoyHoBckoe nBmxkeHue, auddysusa. BzaumoneiicTBue wyactuil
BEIIECTBA: MIPUTSHKEHUE U OTTATIKHBAHUE.

ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(kpucramnyeckux) Tesl. B3anMocCBsi3b MEX]y CBOMCTBAMH BELIECTB B Pa3HBIX
arperaTHbpIX COCTOSHUSAX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

1. HabGmronenune OpOyHOBCKOTO JIBHKCHHSI.

2. Habmonenue nuddysumn.



3. HaGmonenue  siBieHud,  OOBACHAIOIIMUXCS  NPUTSDKCHUEM — WIH
OTTaJKUBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuameTpa aroMa METOAOM PsIOB  (C  MCIIOJIb30BAaHUEM

dboTorpaduii).

2. OnpIThI 1O HAOJIIOEHUIO TEIJIOBOTO PacIIMPEHHsI ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEHCTBUS CHUII MOJIEKYJISIPHOTO IMPUTSKEHUS.

/IBuKeHMe M B3aUMOAeiCTBHE TeJl.

Mexanudeckoe ABUKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeniHsisi CKOPOCTh IPU HEPABHOMEPHOM JBMKEHUH. Pacuer mytu u
BPEMEHU JBUKEHUS.

SlBneHne uHepUMM. 3aKOH HMHEPLUHU. B3amMopeicTBHe Tesl KaKk NpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHoCcTh BemecTBa. CBSI3b IMJIOTHOCTU C KOJMYECTBOM MOJIEKYJI B E€IUHULE
o0beMa BEIECTBA.

Cuna Kak XxapakTepHCTHKa B3auMozeicTBus Ten. Cuiia yrnpyroctd U 3aKOH
['yka. M3mMepenne cuiibl C MOMOILIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJIa
TskecTH. CHJla TSHKECTH Ha ApYrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANPABJIEHHBIX O OXHOW NpsiMoM. PaBHonelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOsl. TpeHue B IpUPOAE U TEXHUKE.

Hemoncmpauuu.

HabGmrogenne MexaHnueckoro IBUKEHUS TeTa.
N3mepeHne cKopocTy NPSMOJINHEMHOTO ABUKEHHUS.
HabGnronenue siBjeHUs! HHEPLIUH.
HabGnronenne n3MeHeHns: CKOPOCTH MPU B3aUMOJICHCTBUY TEIL.
CpaBHEHHE Macc 110 B3aMMOJICHCTBHIO TEJL.
CnoxeHue CHJl, HallpaBJICHHBIX 10 OJHOW MPSMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JBHKEHHUS (IIapHKa B KUIKOCTH,
MOJIEH 3JIEKTPUUECKOTO aBTOMOOUJIS M TaK Jlajee).
2. OmpeneneHue cpeaHel CKOPOCTH CKOJBXKEHHsA Opycka WM IIapuKa IO
HAaKJIOHHOM ITIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TENA.
4. OmnbITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTh pACTSKEHHS (Iedopmanun)
NPYKUHBI OT IPUIOKEHHOU CHJIBI.
5. OmbITHI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHHS OT
BECa TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.
JlaBJjieHMe TBEPABIX TeJI, }KUAKOCTEH U ra3os.

@ a ke bd =



JaBnenue. CriocoObl yMEHBITICHUS! ¥ YBETTUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT oObema, TemmeparTypsl. llepemaua naBieHuUs
TBEPABIMU TEJaMHU, XUAKOCTAMU W raszamu. 3akoH Ilackans. [THeBmaTuueckue
MallliHbl. 3aBUCUMOCTh JABJICHUSI KUJKOCTH OT TayOuHBL. ['mapocrarnueckuii
napagokc. Coobuatomuecs cocynpl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emun u atmMocdepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHONW 00o0souku 3emiu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTo TABJICHHUS.

JlelicTBHE )KUIKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbB JAABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaua naBneHUs KUJIKOCTHIO U Fa30M.

Coolmaromuecs: CoCyabl.

['mapaBauyeckuit mpecc.

[IposiBnenue nercTBus aTMOC(HEPHOro JaBICHUSI.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUJTBI OT 00bEMa MOrpyKEHHOM YyacTu Tea
Y TJIOTHOCTH KUIKOCTH.

ook~ b=

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YCIOBHE IUIABaHUS TEN: IIJIABAHUE WIIH MTOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrPYKEHHOM B
JKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JEWCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBI, JEUCTBYIOIICH Ha TEJIO
B JKMJKOCTH, OT MacChl TeJa.

4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUIAKOCTH, OT 00BhEMA MOTPYKEHHOHN B KUIKOCTh
YaCTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.

5. KoHcTpynpoBaHue apeomeTrpa WIM KOHCTPYUPOBAaHUE JIOAKA U
OIIpEICIIEHUE €€ TPYy30IOABEMHOCTH.

Pabora nu MomHOCTB. JHEprus.
Mexanudeckast pabota. MOITHOCTD.
[IpocTbie MexaHU3MBbI: pbluar, OJOK, HaKJIOHHas IUIOCKoCTh. [IpaBuio
paBHOBecwus pbluara. [I[pumMeHenre mpaBusiia paBHOBECHs phldara K 0JI0Ky. «30J0Toe



npaBuiio» Mmexanuku. Koadduiment nonesnoro aeiicteus (nanee — KI1J[) mpocTteix
MexaHu3MOB. [IpocTbie MexaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHeTnueckas W NOTEHUHUAJIbHAS DHEPTHS.
[IpeBpaleHre OTHOTO BH1a MEXaHUYECKOW YJHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue pabOThI CUJIbI TPEHUS MPYU PABHOMEPHOM JABUKEHUU TeJla 110

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBanue yclIOBUM paBHOBECHS pblyara.
3. Usmepenne KIIJl HakJIOHHOM TITIOCKOCTH.

4. M3ydeHHe 3aKOHA COXPAHEHUS MEXAHUYECKOU dJHEPIHH.
8 KVIACC

TemioBble IBJEHNUA.

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUM CTPOCHUS
BemecTBa. Macca U pa3Mepsl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYISIPHOKUHETHYECKON TEOPHH.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHUN BeIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJEKYJISIPHO-KUHETUYECKOM TEOPUHU.
CmaunBaHM€ U KaMWUISIPHBIE sIBIICHUSI. TemIoBoe pacliupeHue U CKaThe.

Temneparypa. CBA3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABUKECHUSA
yactull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHST BHYTPEHHEH HHEpPIruu:
TerIonepeavya u CoBepIIeHue padoTel. Bubl Termonepeaaun: TeIONPOBOHOCTD,
KOHBEKIIUS, U3JTyYEHHE.

KonuuecTBo TemnoThl. YaenbHas TEIIOEMKOCTh BellecTBa. 1emiooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TeIuioBoro Oanadca. IlmaBneHue w
OTBEpJICBAHUE KPUCTAUIMUYECKUX BEHIESCTB. YJEIbHAs TEIJIOTA IIJIaBJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcmapenue. Kunenue. VYiaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JIaBJICHMSI.

BnaxnocTs BO3ayXa.

DHeprus ToIIMBa. Y eabHas TEIJIOTa CrOpaHusl.

[TpuHumner pabotel TermaoBbiX aBurarenei KIIJ TemmoBoro murarens.
TerioBble ABUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpPAHEHUS U IPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. Habmronenue OpoyHOBCKOTO ABHIKCHHUS.
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9.

Habmonenne nuddysun.

HabOmronenne ssBjieHn cMauMBaHKS M KaMWLIAPHBIX SBJICHUM.
HaGmro1enre TenioBoro paciumpeHus Tel.

N3meHeHnne naBieHus ra3a Mpud W3MEHEHUM 00bEMa W HArpeBaHUU WIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TeMIEpaTyphl.

Bupr Temionepenaym.

OxyaxIeHUe TIPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CHUJIAMU.

10. CpaBHEHHE TETUIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HaGmroneHrie KumeHusl.

12. HaGnrogeHne nocTossHCTBA TeMIIEpaTyphl MU IJIaBJICHUU.
13. MoJie1y TEIUIOBBIX JBUTaTEJIEH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

OnbITEl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHMUS.
OnbITHI 1O BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH M
TBEPABIX TEIL.

OmnpeneneHue JaBieHUs BO3yXa B OaJJIOHE HITTPHUIIA.

OnbITHl, NEMOHCTPUPYIOUIME 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €ro
00béMa M HarpeBaHUS W OXJIAKICHHS.

[IpoBepka rUnmoOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MeHEHUs] BHYTPEHHEH OSHEPruud Tejla B pe3ysbTaTe
Teronepeaay U paboThl BHEITHUX CHUJL.

HccnenoBanre SBICHUS TETUIOOOMEHA IPU CMEIIMBAHUM XOJIOJHOH U
ropsiueu BOJIbI.

Omnpenenenne  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HArPEThIM METAIUNIMYECKUM LIUJIUHIPOM.

10. OnpeienieHre yAeIbHOM TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca uCriapeHus.

12. OnpeiesieHne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

13. OnpeneneHne yIeabHON TEIUIOTHI IJIABICHUS JIbJA.

DJIEKTPUYECKHEe U MATHUTHBIC SIBJICHUS.

Onextpuzauus Ted. JlBa poaa 3JIEKTpUYECKHMX 3apsaoB. B3aumoneincTBue
3apsDKEHHBbIX Tel. 3akoH KynoHa (3aBUCMMOCTH CHIJIBI  B3aUMOJACUCTBUS
3apsKEHHBIX TN OT BEJIMYMHBI 3apS0B U PACCTOSIHUS MEKIY TEIAMH).

Onektpuueckoe mnone. Hanpsok€HHOCTE diekTpudeckoro nosist. IlpuHomn
CYINEPIIO3ULINH 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXpPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUSA DSJIEKTPUUECKOrO TOKA.
N CTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPHUUYECKOro TOKa (TelIoBOeE,
XUMUYECKOE, MAaTHUTHOE). DIEKTPUUYECKHI TOK B XKUJKOCTSIX U razax.

Onektpuueckas uenb. Cuma  Toka.  DJIEKTPUUYECKOE  HAIpsKEHHUE.
ConpoTuBiIE€HUE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTka nend. [locnenoBaTenpHoe U apauiebHOE COEqUHEHNE ITPOBOAHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKTpUYecKre ey U MOTPEOUTENH IIEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[TocTosiHHBIE MarHUThI. B3anMoielicTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHOE
noje. MarauTHoe moJjie 3eMJIM M €ro 3HaueHue AId KM3HM Ha 3emuie. ONbIT
Opcrena. MarHuTHOE 1MOJI€ NIEKTPUUYECKOro Toka. [IprMeHeHne 31eKTpOMariuToB
B TeXHUKE. J[€fiCTBHE MarHUTHOIO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOJBUTaTEIb
MIOCTOSTHHOTO ~ TOKa. VICHOJIb30BaHHWE  BJIEKTPOJBUTATENIEM B  TEXHUYECKHUX
YCTPOMCTBAx U Ha TPAHCIIOPTE.

OnbiTel @apanes. SABneHue smekTpoMaruuTHON MHAykuuu. [IpaBuiio Jlenua.
DIIEKTpOreHepaTop. CrnocoOb1 ITOJTyYEHHUS ANEKTPUYECKOU SHEPI'UH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpauyuu.

DneKTpU3anus TeNl.

JIBa pona 3JIEKTPUYECKUX 3apsIOB U B3AUMOJACHCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEHUCTBUE JIIEKTPOCKOIIA.

DneKTpocTaTudecKas HHIYKIUS.

3aKOH COXPAHEHUS AJIEKTPUUECKUX 3aPsIOB.

IIpOBOIHUKH U AUBIECKTPUKH.

MoenrpoBaHue CUIIOBBIX JIMNHUN 3JIEKTPUUYECKOTO TMOJIA.

M cTOYHMKHM TOCTOSIHHOTO TOKA.

JIeiCTBHS ANEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUN TOK B KHUJIKOCTH.

11. 'a30BBIN pa3ps.

12. I3MepeHune CUIIbl TOKa aMIIEpMETPOM.

13. I3MepeHne 3JIeKTpUIECKOr0 HAPSKEHUSI BOJIBTMETPOM.

14. PeocTar 1 MarasuH COIPOTUBIICHUN.

15. B3anmoieiicTBrE MOCTOSSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH Pa3IEJIECHUs OJI0COB MAarHUTA.
17. MoaenupoBaHHe MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
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. OnbIT OpcTena.

. MaruutHoe noJie Toka. DJIeKTPOMarHur.

. JleficTBME€ MarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.

. DNEKTPOBUTaTEIb MOCTOSHHOTO TOKA.

. UccnenoBanue sBiI€HUS 3JIEKTPOMAarHUTHOW UHTYKIIUH.

. OnbIThl Dapajes.

. 3aBUCUMOCTh HaNpaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HHUKHOBEHHSI.

. DNeKTporeHepaTop MOCTOSHHOTO TOKaA.

Jlabopamopnwie pabomel u onvimol.
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13.
14.
15.

16.
17.
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OnpITel MO  HAOIMIONCHHWIO DJICKTPU3AIMU  Tel MHAYKIUEH W TIpH
COTIPUKOCHOBCHHH.

UccnenoBanne neWCTBUSL DJICKTPUYECKOIO TIOJISI HAa TIPOBOJHHUKU U
JTUDJICKTPUKH.

COopka u mpoBepka pabOThI JIEKTPUICCKON IETH IOCTOSHHOTO TOKA.
N3mepenune u peryJIupoBaHue CHUIIBI TOKA.

N3mepenne u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4epe3 pPe3UucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSKEHUS HA PE3UCTOPE.

OMBITHI, JEMOHCTPHUPYIOTITHE 3aBUCHUMOCTD AJIEKTPUUECKOTO
CONPOTHUBJICHUSI IIPOBOJHUKA OT €ro JUIMHBI, IUIOMIATU IIOTICPEYHOTO
CEUCHUS U MaTepHaa.

[IpoBepka mnpaBwiIa CIOXKEHUS HANPSHKCHUH MpU  TOCIIEA0BATEILHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJiS CWJIBI TOKa MPHU MapaUICIHHOM COCIWHCHUU
PE3UCTOPOB.

OmnpeneneHue padoOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTop.
.OnpeneneHue MOIIHOCTH  DJIGKTPUYECKOTO TOKa, BBIACIAEMOM Ha
pe3ucTope.

HccnemoBanne 3aBUCMMOCTH CHUIBI TOKA, MIYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKECHUS Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMO/ICHCTBUS ITOCTOSIHHBIX MAarHUTOB.
W3yueHne MarHUTHOTO TTOJISI ITOCTOSTHHBIX MAarHUTOB MPHU UX 00bETMHCHUH
U pa3JIeNICHUH.

HccnenoBanue NeMCTBUS SISKTPHUYECKOTO TOKA HA MAarHUTHYIO CTPETIKY.
OmbITEI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBHS
KaTYIIKA ¢ TOKOM ¥ MarHUTa OT CHJIBI TOKA U HAIPABIICHUS TOKA B KaTYIIIKE.
. I3ydenwne neiicTBUSI MarHUTHOTO TTOJISI HA TIPOBOJAHHUK C TOKOM.



19. KoHcTpynpoBanue u uzydeHue padoThl AIEKTPOIBUTATEINS.

20. 3mepenue KII/] anekTpoaBuraTeabHON yCTaHOBKH.

21. OnbITBl IO  UCCJEAOBAHUIO SIBJICHUSI DAJCKTPOMATHUTHOM WHIYKIIMU:
WCCIIEIOBAHUE W3MEHEHHUM 3HAYEHHS W HANpPaBICHUS WHIYKIIMOHHOIO

TOKA.
9 KJIACC

MexaHuveckue siBJICHHU.

Mexanuyeckoe JBWXKEeHME. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBWKEHHS. PaBHOMEpHOE NPSAMOJIMHENWHOE
nBmkeHue. HepaBHOMEpHOE NpsMONMHENHOE IBHKeHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKCHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHOe nBrkeHue. (CBoOoaHOE
najgenue. OnwiTel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. lleproa u uvactora obOparieHus.
JIuneiinas u yrinoBas ckopocTd. LIeHTpocTpeMHUTENbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HeroToHa. Bropoi 3akoH HeroroHa. Tperunii 3akoH HprotoHa.
[IpyHIMT CynepO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHuUsl: cujia TPEHUS CKOJIbKEHUs, CHJIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPCHUSI.

Cuiia TSOKECTH M 3aKOH BCEMUPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOHOTO
najgeHus. J(Bmxenne ruranetr Bokpyr Connnoa. IlepBas kocmumueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue marepuanbHON TOYKH. AOCONIIOTHO TBEpAOE Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3aAKPETIIIEHHON OChIO BpalieHusi. MoMeHT cuibl. LleHTp TskecTH.

Nmnynec Tena. M3meHnenue mmmyiibea. UMmynbc cuiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHus. CBsA3b S3HEpruu U padotel. [loTeHnnanbHast YHEPTrHsl Tena, MOAHITOrO HaJl
MOBEPXHOCTHIO 3eMiid. [loTeHIManbHast SHEeprus cxaToi npykuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW HHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.
1. HabGmroneHne MeXaHW4YeCcKOro JBUKEHUS Tela OTHOCUTENBHO Pa3HBIX Tell
OTCYCTA.

2. CpaBHeHME MNYyTE€l U TPACKTOPUM JABUKEHUS OAHOTO M TOTrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.
N3Mepenune CKOpOCTH U YCKOPEHUS MPSIMOIUHENHOTO JIBUKCHHUSL.
HccnenoBanne Npu3HaKoOB PABHOYCKOPEHHOTO JIBUKEHHS.
HaGmronenue nBr>XeHHs Tea Mo OKPYKHOCTH.
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HaOnronenre MexaHn4eCcKuX SIBJICHUM, IPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» nmpu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUN OTHOCUTEIIBHO
KaOuHeTa (QU3UKU.

3aBUCUMOCTh YCKOPEHMSI T€lla OT MAacChl Te€Jla W JEHCTBYIOLIEH Ha HETO
CHUJIBI.

HabGmronenue paBeHCTBa CHIT TIPU B3aUMOJIEHCTBUH TETI.

N3MeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[lepenaya umItyabca Mpu B3auMOJEHCTBUU TEN.

[IpeobpazoBaHus SHEPTUU NPU B3aUMOJICUCTBUU TEJI.

CoxpaHeHue UMITYJIbCA IPU HEYITPYTOM B3aUMOICICTBUMU.

CoxpaHeHHEe UMITYJIbCa TIPHU a0COFOTHO YIIPYTOM B3aUMO/ICHCTBUU.
HabGmronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU ITPU CBOOOAHOM IaJICHUU.
CoxpaHeHuEe MEXaHUYECKOW SHEPTUU MPU IBUKECHUU TEJIa MO ICHCTBUEM
MPYKUHBL.

Jlabopamopnsie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pasroHa U JaJIbHEHUILEr0 PaBHOMEPHOTO
JIBIDKCHUS IIAPUKA WA TEJICKKH.

OrnpenenieHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKCHHS
[IapUKa 10 HAKJIOHHOW INTOCKOCTH.

OnpeneneHue yCKOpEHHs] Tejda IMPU PABHOYCKOPEHHOM JBHUKEHHH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IyTH OT BPEMEHU NIPH PaBHOYCKOPEHHOM
JIBIDKEHUU 0€3 HaualbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3bI: €CIU TMPU PABHOYCKOPEHHOM JBHKEHUH 0€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIUE MPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kodpduireHTa TPEeHUS CKOJIbKCHHS.

Omnpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHHS P PABHOMEPHOM JIBUKEHUH TeEJIa 110
TOPU30HTATBHOM MOBEPXHOCTH.

Onpenenenue palOOThl CUJIBI  YOPYrOCTH MpHU TOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U MTOJABUXKHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXPAHEHHS YSHEPTHH.

MexaHuuyecKHe K0J1e0aHus ¥ BOJIHBI.



KonebarensHoe nBmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUI: TIEPHO/I,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U MpyKUHHBIM MasTHUKU. [IpeBpaiieHue
DHEPIUH MPH KOJICOATEIHHOM JBUKECHUM.

3aryxatomue — koneOanus.  BwiHyxkzaeHHole — kojeOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoWcTBa MexaHWYeCcKuX BOJIH. [IpoponbHble U
[IONIEpEYHbIE BOJHBL. [[MMHA BOJHBI © CKOPOCTh €€ PacHpOCTPAHEHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TEJI€, CEUCMUYECKUE BOJIHBL.

3Byk. ['pomMKkocTh 3ByKa W BbicOTa ToHA. OTpaxeHue 3Byka. MHpazByk u
YIbTPa3BYK.

Jemoncmpayuu.
1. HaOmronmenne kosie0aHuii Ten IIOA AEHUCTBUEM CHJIBI TSDKECTA W CHIIBI
YIIPYTOCTH.

HabGmonenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BRIHYAEHHBIX KOJIEOAHUI U PE30HAHCA.
PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHue 4YacTOThl M MEpHoJa KoJeOaHUM MaTeMaTU4eCKOTo
MasTHHKA.
OnpeneneHue 4acTOThl U IEPUOAA KOJIEOaHUI NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCMMOCTH TepUoja KoJieOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCUMOCTH MEpUOAA KONeOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IlpoBepka He3aBUCUMOCTH NepuoAa KosieOaHUM rpy3a, MOJABEHIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. ONBITBI, JACMOHCTPUPYIOIIHME  3aBUCUMOCTh  TNEpHoJa  KoJeOaHUid
NPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHust CBOOOJHOTO MaJieHHUS.
JIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMAarHUTHOE  TOJiIe.  DJEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
AIEKTPOMArHUTHBIX BOJH. I[lIkana »IEKTpOMAarHUTHBIX BOJH. Mcnonp3oBaHue
AJIIEKTPOMArHUTHBIX BOJH JIJIs COTOBOM CBSI3H.

OnexTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BOIHOBBIE CBOMCTBa
CBeETa.

Hemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

o g kw0 Dd



Jlabopamopnsie pabomel u onvimol.
1. M3yuyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOWJIBHOTO
tenedoHa.
CBeToBbIE SIBJIEHMS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — cBera.  [IpsamonmnHenHoe
pactpocTtpanHeHue cBera. 3atmenust Connina u Jlynsl. Otpaxenue ceera. [lmockoe
3epKano. 3aKOH OTPaXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBeTa. [lonHoe BHYTpeHHee
OTpaXeHHe cBeTa. VICronpb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox myuedt B iun3e. Ontudeckas cucrema ¢oToarmapaTta, MUKpOCKOTIa
U Teneckorna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpbtoTona. CroxeHue
CIIEKTpaJbHBIX LBETOB. Jucnepcus ceera.

Hemoncmpauuu.

[IpssmonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomiienue cBera.

Onrtuveckui CBETOBO/I.

Xox mydeit B coOuparorieit JInH3e.

XoJ Jiyder B paCCEUBAIONIEH JIMH3E.

[Tonyyenune n300pakeHU ¢ TOMOIIBIO JTUH3.

9. Ilpunnun nelictBus oroarmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Monens riasa.
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11. PaznoxeHnue 0enoro cBera B CIEKTP.

12. Ilomyuenue Genoro cBeTa npu CI0KEHUH CBETA Pa3HbIX 1IBETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIjla OTPa)XCHHsI CBETOBOIO Jiyya OT yria
naJICHuUs.

N3ydeHne xapakTepuCTUK U300paKeHUs IPeIMEeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yIJla MPEIOMIIEHHUS] CBETOBOIO Jy4a OT yria
NaJICHNS Ha TPAHUILIE «BO3yX—CTEKIION.

4. TlonyudeHue N300pakeHHI ¢ MOMOILBbIO COOMPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO PACCTOSHHS M ONTUYECKOM CHIIbI COOMparoen
JVH3BL.

6. OINBITHI IO PA3JI0KEHNUIO OEJI0r0 CBETA B CIEKTP.

OnbITHl TIO BOCHPHATHIO I[BETA MPEAMETOB IMPH UX HAOIIOACHUH uepe3
I[BETOBBIC (PUIIBTPHI.



KBaunrtoBbIe siBJIeHMS.

Omnwitel Pesepdopna u mimanerapHass Mojenb atoma. Mognens aroma bopa.
Hcnyckanue v noryomeHrne ceeta aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTta- U ramma-uzinydeHus. CTpoeHHe aTOMHOIO
anpa. Hyxionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpauienus. [lepron nonypacmnaaa aTOMHBIX SIEP.

SnepHbie peakiuu. 3aKOHBI COXPAHEHHs 3apsJ0BOIO M MAacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX sanep. CBsi3p Macchl M dHEpruu. Peakuuu cuHTE3a U
nenenus saaep. Mecrounuku sneprun ConHIa U 3BE3 L.

Snepnas sHepreruka. JleMCTBHA paguOaKTUBHBIX HW3JIIyYEHHU HaA >KUBBIE
OpraHU3MBI.

Hemoncmpauyuu.

CnexTpbl U3Ty4YEeHUS U MOTJIONIEHNUS.

CrekTpbl pa3IuyHbIX Ta30B.

CnekTtp BoAOpoOa.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabora cuéTymka HOHU3UPYIOIIUX U3ITyUEHUH.

PerucTtpauus uzinyyeHus: IpUPOIHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOnroneHue CryIomIHbIX U JIMHEHYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccrnenoBaHne TPEKOB: U3MEPEHHE SHEPIUM YaCTHULBI [0 TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001HAKO NI MOAYIb.

[ToBTOpUTENHEHO-0000AOIINK MOAYJIb MTPEAHA3HAYEH I CUCTEMAaTH3alUuu
1 00001IeHNS TTPEAMETHOTO COACPIKAHUSA U OTIBITA IEITEILHOCTH, PUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (PU3MKH, a TaKkKe I MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY JK3aMEHY M0 (pu3uke ajis 00ydyaroluxcs, BhIOPABIIMX ITOT
y4eOHBIN peIMeT.

ook~ b=

[Ip1 M3ydyeHUn JTaHHOTO MOAYJISA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NESATETLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBACTCS JOCTHIKEHUE MPEIMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, Gopmupyercs
€CTECTBCHHOHAy4YHass IPaMOTHOCTb: OCBOCHME HAyYHBIX METOJOB MCCIIECIOBAHUS
SBJICHUW TPUPOJBI U TEXHUKH, OBJAJCHUE YMEHUSIMHU OOBACHITH (U3UUYECKUE
ABJICHUSI, NPUMEHSSA IMOJYYEHHbIC 3HAHWS, pPEelaTh 3aJayd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMIIHATBHO JESITEIBHOCTHBIN XapaKTeP JAaHHOTI'O pa3zena pealu3yercs 3a
CYET TOro, UTO OOyYaIOIIMECs BBITIOIHSIOT 3aJJaHUs, B KOTOPBIX UM TpejiaraeTcs:



HA OCHOBE TIOJYYCHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBACHATH
dbusnUecKkue SBICHUS B OKPYIKAIOIIECH MPUPOJIe U TOBCEAHEBHOM KU3HU;

MCIIO0JIb30BaTh HAYUYHbIE METO/bI UCCIEOBAHUS (DU3UUECKUX SBICHUN, B TOM
YyCJIe AJI MPOBEPKHU TUIOTE3 U MOTYUECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HAaMOOJIEe BaXKHBIX TOCTIXKCHHN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMEP, ITPAKTUUECKOTO HUCIOJIb30BAHUS PA3IUYHBIX UCTOYHHKOB
SHEPIUM HA OCHOBE 3aKOHA IMPEBPAILICHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB
SHEPIUH.

Kaxmas w3 TeM JaHHOTO MOAYJS BKJIIOYAET OAKCIEPUMEHTAIBHOE
uccieaoBaHue 0000IIaIIero xapakrtepa. Mojyib 3aBepllaeTcs MpOBEICHUEM
JMATHOCTUYECKON U OIIEHOYHOM pabOThI 32 KypC OCHOBHOTO 00IIIEro 00pa3oBaHMsl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuenue (pu3NKM HAa ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HAINPABIEHO

Ha JOCTIKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

B pe3ynbraTe uydeHus pu3NKyu Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHuUsI

y oOyuaronierocst 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yIbTaThl B
4acTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nYecKoi HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSM POCCUNUCKUX YUEHBIX-(HU3UKOB;

2) rpa:KIaHCKOr0 U TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKJIeHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOIIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAHME BAXHOCTH MOPAJbHO-3THYECKUX NPUHLHUIOB B JEATEIBHOCTH
YUYEHOT0;

3) 3CTEeTHYeCKOr0 BOCTIUTAHUSA:

- BOCIIPUSATUE ICTETUYECKUX KaueCcTB (HPU3NUECKOM HAyKH: €€ rapMOHUYHOIO
MOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O IO3HAHMSL:

- OCO3HAaHHME I[EHHOCTH (PU3UYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
MMO3HAaHHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTMHM, BaXKHEWILEH COCTaBISIOLIEN
KYJbTYpBIL;

- pa3BUTHE Hay4yHOU J10003HATEIBLHOCTH, HMHTEpEca K HCCIEA0BATEIbCKOM
NEATEIbHOCTH;

5) ¢opvupoBaHus  KYJbTYpPbl 3A0POBbS H  3MOLUMOHAJIBHOIO
0J1aronoJIy4uns:

- OCO3HAaHME IIEHHOCTH Oe30MmacHoro obpa3a JKW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXXHOCTH MpaBUi O€30MAaCHOTO IMOBEACHUS Ha
TPAHCIIOPTE, HA JOpOrax, C 3JEKTPUUECKUM M TEIUIOBBIM O0OpYyIOBaHUEM B
JOMAITHUX YCIIOBHSIX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA PEIICKCUH, PU3HAHUE CBOETO MpaBa Ha ONITHOKY
Y TAKOTO K€ MpaBa y IPyroro 4ejiOBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Yy4YacTHE€ B pPEUICHWU MPAKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTelbHOM  OpraHM3alluu, TOoOpoja, Kpas) TEXHOJOTUYECKOH W
COIIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOMINUX B TOM YHCJIE U (PU3NYECKUX 3HAHUM;



- UHTEPEC K MPAKTUYECKOMY H3YyUYCHHIO TPOo(deccHii, CBI3aHHBIX ¢ (PU3UKOI;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMCHEHUE (U3NYECKUX 3HAHWM IS pEIIeHUs 3ajad B
o0JlacTU OKpY’Kalolllel cpeibl, IUIAaHUPOBAHUS IIOCTYNKOB W OILICHKH HUX
BO3MOYKHBIX ITOCIIEICTBUN JIJI1 OKPYKAIOIIEH CPEbI;

e - OCO3HAaHHE TJIOOAIBHOTO XapaKTepa HKOJOTHYECKUX MpoOJIeM M IMyTeh HX

pelieHus;

e §8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHSM CONHAJIbHOM W NMPHPOIHOM
cpeabl:

e - TMOTPEOHOCTH BO B3aWMOJICUCTBUU MPHU BBINMOJHEHUH HCCIEIOBAHUN U
MPOEKTOB (HU3UYECKON HAMPaBICHHOCTH, OTKPHITOCTh OIBITY W 3HAHUSAM
APYTHX;

e - TIOBBILICHHE YPOBHSA CBOEH KOMIIETEHTHOCTH 4YE€pEe3 MNPaKTHYECKYIO
NeSATEeNbHOCTD;

e - MOTPEOHOCTH B (hOPMHUPOBAHUH HOBBIX 3HAHHI, B TOM YUCIEe ()OPMYITHPOBATH
UJIEH, TIOHATUS, TUTIOTE3BI O GU3HUUECKUX OOBEKTaX U SBJICHUSIX;

e - OCO3HaHME Ne(ULIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00s1acTh
busuky;

e - [UTAHWPOBAHUE CBOETO PA3BUTHS B IPHOOPETCHUH HOBBIX (PU3MUECKHUX 3HAHU;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIATH B3AUMOCBSI3U IPUPOJIBI, OOIIECTBA U
HPKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (U3UUECCKUX 3HAHUMH;

e - OIIGHKa CBOMX JCHCTBUU C Y4€TOM BIHUSHHS Ha OKPYXKAIOUIyIO Cpeidy,
BO3MOXHBIX TJIOOAJIbHBIX MOCIEACTBUIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHMS IPOrpaMMBbI IO (PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHusg Yy oOyuyaromerocss OyayT CcQOpMHpPOBaHbI MeTamnpeIMeTHbIe
pe3yJbTaThl, BKJIIOYAIOUIIE T03HAaBATEIbHbIE YHUBEPCAIbHbBIE YUEOHbIE 1eHCTBUS,
KOMMYHUKATHUBHBIE  YHUBEpCaJbHble  Yy4eOHbIE  JCHCTBUS,  PETYJISATUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeilcCTBUSA

ba3oBble Jiornueckue JaeiicTBUA:
e BBIABIAThP M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(sBNIECHUIA);
e YCTAHABJIWBATH CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS IS
00001IeHNS U CPAaBHEHUS,



BBISIBIISITh 3aKOHOMEPHOCTHU Y MMPOTHBOPEYHS B pACCMAaTPUBAEMBIX (paKTax,
JAHHBIX U HAOIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBICHUSIM;
BBISIBJISITh TIPUYUHHO-CJICJICTBCHHBIC CBSI3M TPH HM3YyYCHUU (U3MYCCKUX
SIBJICHUI 1 TIPOIIECCOB, JICJIaTh BEIBOBI C HCIIOJIb30BAHUEM JISTYKTUBHBIX U
WHIYKTUBHBIX yMO3aKIIOUEHUN, BBIJBUTATh TUIIOTE3BI O B3aWMOCBS3SIX
(hU3UYECKUX BETMYHH;

CaMOCTOATEILHO BBIOMPATh CIIOCO0 pelieHns yaeOHoH Pu3nuecKkoi 3a1a4n
(cpaBHEHHE HECKOJNBKHX BApUAaHTOB pEIICHUs, BBHIOOp Hamboee
MOIXOJISIIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUS .

MCIIOJIB30BaTh BOIIPOCHI KAK MCCIIEI0BATEICKUM HHCTPYMEHT TO3HAHMS;
IPOBOJIHUTH [0 CAMOCTOSITENILHO COCTABIIECHHOMY IUIAHY OMBIT, HECIOKHBIN
(bu3MYeCKul IKCIIEPUMEHT, HEOOJbIIOe HcchaeoBaHUEe (U3HUECKOTO
SIBJICHUS;

OLICHMBATh HA MPUMEHUMOCTb M  JIOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEIOBAHUS UJIU DKCIIEPUMEHTA;

CaMOCTOATENBLHO (POPMYIHPOBATH 000OIEHUS U BBIBOJBI MO PE3yJIbTaTam
MPOBEIEHHOTO HAOIIOACHUS, OTIbITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh  BO3MOXXHOE  JIaJibHEMIee pa3BUTHE  (HU3UYECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSX U KOHTEKCTaXx.

Pa6ora ¢ undpopmanmeii:

OPUMEHSTh Pa3Iu4yHble METOAbl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMKM WIM JAHHBIX C Y4ETOM MPEAJIOKEHHOW Yy4uyeOHOM
(bu3nYecKoi 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOSITENIFHO ~ BBHIOMpaTh ONTHMAIbHYIO (QOpMYy TpEICTaBICHUS
uHOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, IuarpaMmmMamMu, HHOU rpauKoi U 1X KOMOWHAIIUSAMH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeCTBHA:

B XO7€ OOCYXJeHHUS y4eOHOro MaTepHuaya, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI TIO CYIIECTBY 00CYXIaeMOil TEMBbI U
BBICKA3bIBaTh HJCH, HAICIICHHBIE HAa DPEIICHHWE 3aJaud W MOJIepKaHUE
0J1aroKeNIaTeILHOCTH OOIICHUS,

COTOCTaBIISATh CBOM CYXKJCHUS C CYXKIACHHSIMHU JPYTHX YYaCTHUKOB
auanora, OOHapyKMBaTh pa3IUINUe U CXOACTBO TIO3UIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOJIMYHO NPEACTABIATh PE3yIbTAaThl BBHIIOIHEHHOTO (PU3NUYECKOTO OIbITA
(3KCTIepuMeHTa, UCCIeI0BaHus, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW U MH/IUBUIYyaIbHOM
paboThI PU PEIIEHUH KOHKPETHOU (PU3NYECKON POOIEMBI;

MIPUHUMATh LIEJIA COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ J[OCTIKEHHUIO: paclpelessiTh poyH, OOCYXIaTh IpPOLECChl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBINOJIHSTH CBOIO 4acTh pabOThI, JOCTUTAsi KAUECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIPaBIECHUIO U KOOPJIMHUPYSI CBOU ACHCTBUS C IPYTUMHU YWICHAMHU
KOMaH/Ibl;

OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOLIMII MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHSL.

PeI‘y.]IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyalUsiX, TPEOYIOIUX
ISl petieHust (PU3N4YECKUX 3HAHUM;

OPUEHTHPOBATbCA B  PA3NIMYHBIX IOAXOJAX [MPUHATUSA  PELICHHM
(MHIMBUYalbHOE, MPUHSATUE PEIIECHUS B IpylNIe, NPUHATHE pEIICHUN
rpynmnoi);

CaMOCTOATEJIBHO COCTABJISTH AITOPUTM PELICHUs (PU3HMUECKON 3aa4H WU
IUTaHa HMCCIIEOBAHUA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh IPEIaraéMble BApUAHThI PELICHU;
JieN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIL, IMOIMOHAJILHbIN UHTEJIEKT:

JIaBaTh aICKBATHYIO OLEHKY CUTYAaIllMU U IPEAJiarath 1iaH €€ U3MEHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUS) PEe3yJbTaTOB
JeSTEHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTh (B TOM YHWCJIE B XOJI BBINOJHEHUS
(U3UYECKOT0  HCCIIECIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNHCTB, W3MEHUBIIUXCS CHUTYyallMii, YCTaHOBJIEHHBIX OIINOOK,
BO3HHUKIINX TPYAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJHU U YCIOBUSIM;

CTaBUTh CeOs1 HA MECTO JIPYTOro YejioBeKa B X0JI€ CIopa WM JIUCKYCCUU Ha
Hay4YHYIO TeMY, TIOHUMATh MOTUBbI, HAMEPEHUSI U JIOTUKY JPYTOro;
MPU3HABATh CBOE MPaBO Ha OMMOKY MPHU perieHUuU (HU3NISCKUX 3a/1a4 UITU
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYTroro.

HPEAMETHBIE PE3YJIBTATDI



K konity o0yuenus B 7 Kjacce npeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKUE  SIBJICHMS,
HaAOJI0/IEHUE, SKCIIEPUMEHT, MOJIENb, TUIIOTe3a, EIUHHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOe [IBI)KEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEMHOE), TPACKTOpHUsA, pPaBHOACHCTBYIOIIAs
cuia, nedopmarus (ympyras, IJIacTUyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBjaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
PAaBHOMEPHOE  JBH)KCHHE, HEPABHOMEPHOE  JBWKEHUE, HWHEpLUS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpalleHus, nepeaava JaBjaeHus: TBEPAbIMU TEIaMHU, )KUIKOCTIMHU U Ta3aMu,
aTMOoc(epHOE MaBJICHHWE, TUIABAaHUE TEJ, MPEBPAIICHUS MEXaHUYECKOU
SHEPIuM) MO ONHUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3HYECKUX SBJICHUWA B
OKpYy’)XalollleM MHpe, B TOM uucie (pU3MUecKue SBJICHUS B MPUPOJE:
OpUMEpPBI JIBUKEHUSI C PA3IUYHBIMU CKOPOCTSIMH B JKMBOM M HEXHBOU
NpUpoje, ACUCTBUE CHJIbI TPEHUS B MPUPOJE U TEXHUKE, BIMSHHUE
aTMOC(EPHOro IaBJICHUS Ha KMBOM OpraHU3M, IUIABaHHE PbIO, pbluaru B
TEJIE YEJIOBEKa, PU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33]1a4y B yU4EOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJIICHUI;
OMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SBICHUS, UCTIONIB3YSI
(dbu3nyeckue BeIMIMHBI (Macca, 00bEM, IIJIOTHOCTH BEIIECTBA, BpeMsl, Iy Th,
CKOPOCTb, CPEJIHsI CKOPOCTb, CHJIa YNPYTOCTH, CUJIa TSKECTH, BEC TeJa,
CUJIa TPEHHUSI, 1aBJIeHHE (TBEPIOrO TeJa, )KUJKOCTH, I'a3a), BbITAJIKUBAIOIIAS
CWJIa, MEXaHW4YecKass pabdoTa, MOIIHOCTh, IJICYO CHJIBI, MOMEHT CHJIBI,
KOG UIIMEHT T0JIE3HOTO JACHCTBUS MEXaHM3MOB, KHHETHYECKass u
NOTEHIIMAJIbHASI JHEPrus), MNpU OMNHCAHUU TPABWIBHO TPAKTOBATH
(U3UYECKUI CMBICIT UCIIOJIb3YEMBIX BETUYHMH, UX 0003HAYEHUS U €UHULIBI
bu3nyecKuX BENUYUH, HAXOAUTH (HOPMYJBI, CBS3BIBAIOLIUE JAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH TrpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu3oBaTh CBOWMCTBA TN, (U3UYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3YsI TIpaBUjIa CIOXEHUs CUJI (BIOJb OJHOW MpsAMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBecUs peiuara (0Jo0ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU



SHEPruH, NpPU H3TOM JaBaTh CJOBECHYIO (OpPMYIHMPOBKY 3aKOHA U
3aMMCBIBATH M0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBICHMUS, TPOLIECCH U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYUHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE u3 1-2
JIOTHYECKHX IIAaroB ¢ ONOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3NYECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3a7ayd B 1—2 JEHCTBHS, HCHOJB3ys 3aKOHBl H
dbopmyIibl, CBsA3BIBAOIIME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHalln3a
YCIJIOBHS 33/1a4d 3alMChIBATh KPATKOE YCIIOBUE, MOJCTABIATh (PU3HUUECKUE
BEJIMYMHBI B (OPMYJBl U MPOBOAUTH PACUYETHI, HAXOAUTH CIIPABOUYHBIC
JaHHbIE, HEOOXOIUMBIE NJIsl PEIICHUS 3aJ]1ay, OLIEHUBATh PEATUCTUYHOCTD
NOJIy4eHHOU (PU3UUECKOI BEIHUMHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEHIUTh NpPH MOMOLIU
(bu3NYECKUX METOOB, B OMMCAHUH MCCIIE0BAHNUS BbIICIATH IPOBEPSIEMOE
IpEeIoIoKEeHNE (TUIOTE3Y ), pa3indaTh U HHTEPIPETUPOBATH OJTyUEHHBIH
pe3ynbTaT, HaXOAUTh OLIMOKA B XOJE OIbITa, JeJaTh BBIBOABI IO €ro
pe3yJibTaram;

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PUBMYECKUX SBJICHUNH WM
(u3HYEeCcKUX CBOMCTB TeN: (HOPMYIMPOBATH IPOBEPSEMBIE MPEAION0KECHHUS,
coOUpaTh YCTAaHOBKY U3 MPEJI0KEHHOTO0 000pYyA0BaHUs, 3aHChIBATh X0/
orbITa U GOPMYIUPOBATH BHIBO/IBI,

BBIIIOJIHATh TPSAMBIE U3MEPEHUS PACCTOSHMS, BpPEMEHHM, MAacChbl Tela,
o0béMa, CHUIBl M TEMIEpaTypbl C MCIOJb30BAHUEM aHAJOTOBBIX H
u(pOBBIX MPUOOPOB, 3aMUCHIBATH IOKa3aHUS TMPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUN;

POBOJUTH UCCIEOBAaHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMUYUHBI OT
IpPYrod € HCIONb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JABMXKYILErOCs TeJIa OT BPEMEHU JBUKEHUS TeJla, CHIIbI TPEHUS
CKOJIbKEHUSI OT Beca Tejla, KadecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TPEHHS OT ILIOLIAJN COINPUKOCHOBEHHUS TEJI, CHIIbI
YOPYTOCTH OT Y/UIMHEHHS MPYKUHBI, BBITAIKUBAIOIIEH CHUIIBI OT 00BbEMaA
NOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
TUTaBaHMSI TEJ, YCJIOBHM paBHOBECHS pblyara UM OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIEAOBaHUs, CcoOupaThb YCTaHOBKY U
BBITIOJIHATh U3MEPEHHUs, Clenys MNPeIJIoKEeHHOMY IUIaHy, (DUKCUPOBAThH
pe3ynbTaThl TMOJIYYEHHON 3aBUCUMOCTH (DU3MYECKHUX BEJIMYMH B BUJE



MPEIOKCHHBIX TaOMUIl U TPaPUKOB, JENaTh BBIBOJBI IO pe3yibTaTaMm
UCCIIEIOBAHMS;

NPOBOJNUTh KOCBEHHBIC H3MEpeHHsI (DU3MUECKHX BEIUYUH (TJIOTHOCTH
BEIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBICHHUE
BO3/yXa, BBITAJIKUBAIOUIAsl CHUJa, JCHCTBYIOIIas Ha TMOTPYKEHHOE B
KUJIKOCTh  Telo, KOAD(UIMEHT TO0JE3HOr0  JICUCTBUA  MPOCTHIX
MEXaHHU3MOB), CJenysl NPEIOKEHHOW HHCTPYKLMU: IMPH BBIMOTHEHUU
U3MEpEHUN CcoOUpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYHCISTH
3HAYCHHUE NCKOMOMW BEJIMYUHEI,

coOJII01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH IPpH padoTe ¢ 1ad0paTOpHbIM
o0opyIOBaHUEM;

yKa3bIBaTh TMPUHIMUIIBI ACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, JMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIYar, IOJBMKHBIA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOPOM Ha HX OMNHMCAHUA (B TOM YHUCIE:
NOJIIUITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABIUYECKUA Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBONH HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS
0 CBOMCTBaX (PU3NYECKUX SBJICHUN U HEOOXO0AUMBbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANTh  MpUMEpPHl  (HaxoauTh  HHPOpMANMIO O  MpUMEpax)
NPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
XKU3HU JUIsl obecriedeHus: 0€30MacHOCTH MPU OOpallleHUu ¢ NMpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO TMOBEICHUS B OKPY KAIOILEH Cpee;

OCYIIECTBIATh OTOOp HCTOYHUKOB HH(popmanuu B HHTepHere B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIHNXCS
3HaHUH © TYTEM CpPaBHEHUS Pa3IWYHBIX HCTOYHUKOB BBIJCIATH
uH(POpPMALIMIO, KOTOpas SBISIETCS MNPOTHBOPEYUBONW WM MOMKET OBIThH
HEJIOCTOBEPHOM;

WCITOJIH30BATh MPHU BBITIOJHCHUHN yYE€OHBIX 3aJaHUl HAyYHO-TIOMYJISIPHYIO
TUTEPATYPY HPUUUECKOTO COJEPIKAHMS, CIIPABOYHBIE MATEPHAIIBI, PECYPChI
cetu VHTepHer, BiaAeTb MNpUEMaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIMU (HU3UIECKOTO COACPIKAHUSA, B TOM
yuciie myOauyHo AesiaTh KpaTKUe COOOIIEHHS O pe3ysIbTaTax MPOEeKTOB WU
y4eOHBIX HCCIEIOBAaHUM, MPU 3TOM T'PAMOTHO HCIIOJIb30BAaTh M3YyYEHHBIH



MOHATUWHBIN ammapaT Kypca (U3HKH, COIMPOBOXKIATh BBICTYIIICHUE
[IPE3EHTALUEN;

IpU BBHITIOJIHEHUW YYEOHBIX MPOEKTOB M MCCIIEJIOBAaHUN pacrpeessTh
00sI3aHHOCTU B TPYINE B COOTBETCTBUU C IOCTABJICHHBIMHU 3ajadaMu,
CIEOUTHh 3a BBINOJHEHWEM IUIaHA JCUCTBUM, AaJEKBAaTHO OLICHHUBATH
COOCTBEHHBIH  BKJIaJ, B  JIEATENbHOCTh  TIPYMIbl,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAI MHEHUE OKPYKAFOIIUX.

K xoniry o0yuenus B 8 kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSTHUS BEILIECTBA, KPUCTAIIIUUECKUE U
aMmopdHbIe Tea, HACHIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAXXHOCTh
BO3AyXa, TeMIeparypa, BHYTPEHHSSI SHEPrusi, TEIJIOBOW JBUTATElNb,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE MOJIe, TPOBOHUKU
Y TUDJICKTPUKH, TIOCTOSHHBIN JIEKTPUIECKUN TOK, MArHUTHOE TIOJIE;
pasnmuuaTth SBJICHUS (TEIUIOBOE pacIIMpeHHe W C)KaTHe, Teruionepesaada,
TEIUIOBOE PaBHOBECHUE, CMAUMBaHUE, KANWUISIPHBIE SIBIICHUS, UCIIapEHUE,
KOHJICHCAIusl, IUIaBJICHUE, KpUCTaUIM3anus (OTBEpJieBaHUE), KUIICHUE,
Terionepeaya (TeTIOMPOBOHOCT, KOHBEKIIHSI, U3JIy4YEHUE),
ANEKTpU3aIUs TeJ, B3aUMOJICUCTBUE 3apAJIOB, ACHCTBUS DJIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICUCTBUE MAarHUTOB, JCHCTBHUE
MarHuTHOTO TIOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT UHIYKITUS)
0 ONHCAaHUID UX XAapPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TMPOSIBICHWE HW3YYEHHBIX (U3WYECKUX  SBICHUU B
OKpY’)KalollleM MHpPE, B TOM 4YHucjie (U3NYECKUE SBICHHUS B TMPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWUISIPHBIE SBICHUS B TPHUPOJE,
KpUCTAJUIbI B mpupoje, wuzinydeHue CoJiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHE OpH3bI, 00pa3oBaHUE POCHI, TYMaHAa, UHESI, CHETa, YJICKTPUICCKUE
SBICHUS B atMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
moJie 3eMiIH, Apeid MOI0COB, POJIb MArHUTHOTO ITOJIS JIJIS )KU3HU Ha 3emuie,
MOJISIPHOE CHUSHHUE, TPU ITOM TIEPEBOJIUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIACIATh CYIICCTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUYECKHUX
SIBJICHU;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUCCKHUE SBJICHUS, UCTIOB3YSI
(dbu3nYecKre BEIMYMHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTHS, KOJIUISCTBO
TEIUIOTHI, yJEJIbHAS TEIUIOEMKOCTh BEIIECTBA, YJEJbHAA TEIUIOTa
IJIABJICHUSI, YJENIbHAas TEIIoTa MnapooOpa3oBaHMs, yJAelbHAas TEIJIOTa
CropaHusi TOIUIMBA, KOA(D(PUIIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOM



MAIlIHbI, OTHOCUTEIIBbHAS BIIAJKHOCTh BO3/1yXa, JIEKTPUUECKUH 3apsll, CHIIa
TOKA, DJJIEKTPUYECKOE HAIpPsOHKEHHUE, COIPOTUBJIECHHUE IPOBOJHUKA,
yIeIbHOE COMPOTHUBIICHHUE BEILIECTBA, Pa00Ta U MOLUTHOCTb JIEKTPUUECKOTO
TOKa), NpU ONHCAHUU TPABWIBHO TPAKTOBaTh (PU3HUECKUI CMBICIT
MCIIOJIb3YEMBIX BETUYMH, 0003HAYEHUS U €IUHUIIBI (PU3NUECKUX BETUUHH,
HaXOAUTh (POPMYJIbI, CBSA3BIBAIOLIME JAHHYIO (PU3MUYECKYIO BEIMYUHY C
APYTUMHU BEJIUYUHAMH, CTPOUTHh TpadUKH HU3YYEHHBIX 3aBUCUMOCTEH
(bu3nYECKUX BETNYMH;

XapaKTepu3oBaTh CBOWCTBA Tel, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE IOJIOKEHUS MOJEKYJISAPHO-KMHETUYECKON TEOPHUH
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3ULIUN MOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHM 3apsAaa, 3akoH OMa 1 yyacTKa LENH, 3aKOH
Jxoynsa—JIenua, 3aKkoH COXpaHEHUs SHEPTUH, IIPU ITOM 1aBaTh CIIOBECHYIO
(OopMyYITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHUYECKOE BHIPAKEHUE;
OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi IMPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHOCJIEICTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHNE U3 1—2 JOrH4ecKux
iaroB ¢ omnopoi Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3UYECKUX SIBICHUMH,
(bU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemat pacu€THhle 3a7adyd B 2—3 JCUCTBHUS, HCHOJIB3YsS 3aKOHBI U
dbopMyIibl, cBs3bIBalOLIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajau3a
YCJIOBUS 3aJayd 3alliChIBATh KPATKOE YCIIOBHUE, BBIABIATH HELOCTATOK
JaHHBIX JUISL pEUIeHMs] 3aJauyd, BBIOMPATh 3aKOHBI U (OPMYJIBI,
HEeoOXoauMble JUIsl €€ peuieHus, NPOBOJUTh PACUETHl M CpPAaBHHUBATh
MOJTy4YeHHOE 3HauUeHUEe (PU3NYECKON BETMUHHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO PEUIUTh MpPU MOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONHCAHME HCCIIEIOBaHUS, BBIACIATH
MIPOBEPSAEMOE  MPEIIIONOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUSI UCCIIE0OBAHUS, €IaTh BBIBOJIBI;

IPOBOAMTH OMBITHI MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
(bu3nyeCKUX CBOWCTB TN (KaNMWJUISIPHBIE SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/yXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl IpPU M3JIYYEHHU OT IBETa M3JIydaroliel (IOrjouaromie)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYPbl KUAKOCTU U
IUIOIIAAX €€ TIOBEPXHOCTH, DJJEKTPHU3alWs Tel W B3aWMMOJEHUCTBHE
JIEKTPUYECKUX 3apsAl0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3YQJIM3allisl MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHATHOTO TIOJII Ha NPOBOJHHMK C TOKOM, CBOMCTBA JJEKTPOMATHHTA,
CBOMCTBa 3JIEKTPOJABHUIATENS IMOCTOSHHOTO TOKa): (OPMYJIUpPOBATH



IpoBepsieMble MPEANONI0KEHHs], COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000py/10BaHUs, OMUCHIBATh XOJI ONbITa U (POPMYJIMPOBATH BHIBOBI;
BBITIOJIHATH IPSIMbIE U3MEPEHHUSI TEMITEPATYPbl, OTHOCUTEIBHOM BJIaXKHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSIKEHUS C HCIOJIb30BAHHEM AaHAJIOTOBBIX
npuOOpOB M JAaTUYMKOB (PU3UUYECKUX BEJIUYHMH, CPAaBHUBATH PE3YyJbTAThl
M3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEITHOCTH;

MPOBOAMUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
ApPyroil C HCHONb30BAaHUEM MPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJH TOMNEPEYHOTO
CEYEHHMSI U YACIBHOIO COIPOTHUBIICHHS BEIIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 MNPOBOAHMK, OT HANpsDKEHUS Ha  I[POBOJHHUKE,
UCCIIEIOBAHUE TOCIEAOBATEIBHOIO M IApaJUIENbHOTO  COECIUHEHMU
IPOBOJIHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHMs], CIEAys NPEeIOKEHHOMY IUIaHy, (UKCUpPOBATh
pe3yNbTaThl HOJYYEHHONW 3aBUCUMOCTH B BUJI€ TAOJIHI] U I'Pa(UKOB, 1€IaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTh KOCBEHHBbIE HU3MEPEHUs (PU3NUYECKUX BEIMYMH (yJesbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAHUPOBATh H3MEPEHHUs, cCOOMpaTh
AKCIIEPUMEHTAJIbHYIO0 YCTAaHOBKY, CIENysl MPEII0KEHHON MHCTPYKLUHH, U
BBIYKCIIATH 3HAUEHUE BEITNYHHBI;

coOJII01aTh MpaBUila TEXHUKU O€30MacHOCTH MpHU padboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh NPHUHIMUIBI  JEHCTBUA H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONIOPOM HA MX ONUCAHUSA (B TOM YHKCJIE: CUCTEMA
OTOIUIEHHUSI JOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJILTMETD,
CUETUMK DJIEKTPUYECKOW DHEPruu, 3IIEKTPOOCBETUTENIBHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
MPETOXPAHUTEIH, HIEKTPOMATHUT, MIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIOJIB3YSl 3HAHMUSI O CBOWMCTBax (PM3MUYECKUX SIBICHUH U HE0OXOauMbIe
¢buznyeckne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA WM HM3MEPUTEIIbHbBIE
IpUOOpPHI IO CXEMaM U CXEMATUYHBIM PUCYHKaM (KUJIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHErO CropaHus,
ANEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUYECKHX LEMe C
IIOCJIEIOBATENBHBIM U NAPAJJIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3andas
yCIIOBHbIE 0003HAYEHHUSI SJIEMEHTOB AIEKTPUUECKUX LIETIEH;

NPUBOAUTH  MpUMEphl  (HAXOAWUTh  HH(OpMALMIO O  OPUMEPAX)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEJHEBHOU



KU3HU N1 oOecrieueHrs 0e30MacHOCTH Mpu oOpaIrieHnuu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHUS 30POBhS U COOIIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEACHHS B OKPYIKaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpMAaUK (U3HUECKOTO COJCpKaHHUSI B
NuTepHeTe, Ha OCHOBE WMEIOMIMXCS 3HAHUH © MYyTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX HCTOYHUKOB BBIACISATh HHPOPMAIIUIO, KOTOPAs SIBIISIETCS
MIPOTUBOPEYUBON HIIK MOKET ObITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJIaHUM HAyYHO-TIOMYJISIPHYIO
JTUTEPATYPY HU3UIECKOTO COJICPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
cetu UHTEepHeT, BIaAeTh NpUEMaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KpPaTKUE YCTHBIE COOOIICHMS,
0000mass wmHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
coJiep KaHus, B TOM YHUCJIE ITyOIMYHO MPEACTABISITh PE3YIBTAThI TPOCKTHOM
WJIM UCCIIE0BATEIIbCKOM e TENHPHOCTH, TIPU 3TOM TPAMOTHO MCITOJIH30BATh
M3YUYCHHBIM TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIIJIEHUE TIPE3EHTallUEH;

MPU  BBHITIOJIHEHWH YYEOHBIX TIPOEKTOB M HWCCICIOBAaHUN (DHU3NICCKUX
MIPOIIECCOB pacHpenesaTh OOS3aHHOCTH B TPYINE B COOTBETCTBUHU C
MMOCTABJICHHBIMH 33Ja9aMHt, CJICANTH 3a BHITIOJHEHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHUBAThH COOCTBEHHBIM BKJA] B
JeSITENBHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKAaTHBHOE B3aUMOJICUCTBHE,
IPOSBIISISI TOTOBHOCTD pa3peniaTh KOH(MIUKTHI.

K koHIy o0yueHus B 9 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXkaTh C(OOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJB30BaTh TMOHATHUSA: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JABMXKEHUS, Hedopmalius
(ynpyrasi, migactaueckasi), TpPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TENO,
IEHTP TSDKECTH TBEPIIOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U yIBTPA3BYK, dJICKTPOMArHUTHBIE BOJIHBI, IITKAJIa
ANIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CHEKTPhl UCIYCKAHHUS M TOTJIOIIECHUS, albda, OeTa- U raMMa-u3IIy4eHHUs,
W30TOIIbI, SiFIEPHAsi SHEPTeTHKA;

paznuuath SBJICHUA (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIUHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBWIKEHHE, CBOOOJIHOE
najieHue Tell, pABHOMEPHOE JIB)KEHUE 10 OKPY>KHOCTH, B3aHMOJIEHCTBHE
T€J, PEAKTUBHOE JB)KEHUE, KOJIEOATENbHOE NBMXKEHHE (3aTyXarollue U
BBIHYXJICHHBIE KOJE€0aHUs), PE30HAHC, BOJIHOBOE JBUXKEHHUE, OTPaKEHUE



3ByKa, MPSMOJIMHEHMHOE PpaCIpOCTPaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHUe OeJoro cBeTa B
CHEKTp H CJIOKCHHE CHCKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa
W3ITYYEHHs) TI0 OMMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBICHUE;

pacmo3HaBaTh TMPOSIBICHHE HW3YYEHHBIX (U3HYECKUX  SBICHUU B
OKpy»XKaroleM Mupe (B TOM 4Yucie (PU3WYECKHUe SBJICHHS B MPUPOJIE:
MIPWIMBBI M OTJIMBBI, BIKEHNE T1aHeT COJTHEYHOW CHCTEMBI, PEaKTUBHOE
JBMKEHUE JKWUBBIX OPraHWU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUe BOJHBI, I[yHaMH, 53XO0, IIBeTa T,
ONTUYECKHE SIBJICHUS B TMPHUPOJE, OUOJIOTHYECKOE NEWCTBHE BUAMMOTO,
yIbTPa(UOIETOBOTO W PEHTTEHOBCKOIO U3IyYEHHM, €CTECTBEHHbIN
PaaMOaKTUBHBIN (OH, KOCMHUYECKHE JIy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
MPUPOIHBIX MHUHEPAJIOB, JEHUCTBHE PAJAMOAKTHBHBIX W3IyUYCHUNH Ha
OpraHu3M 4eJOBeKa), MPH ATOM IMEPEBOJMUTHh IMPAKTUYECKYIO 3a/layy B
y4eOHY10, BBIACNATh CYUIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (DUIUUYECKUX
SIBIICHUI;

ONKMCHIBATh M3yYCHHBIC CBOMCTBA TeI M (DU3MUCCKHUC SBJICHUS, UCIIOJIB3YSI
¢bu3nYecKkue BENIWYWHBI (CPEIHSSI W MTHOBEHHAs CKOPOCTH Teia TpH
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEpPEMEIICHHE, MyTh, yrioBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYroCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEHUs, BEC Tela, HUMIYJbC Tejla, HMIYJIbC CHIIbI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS JHEPTUs Tea,
MOJHITOTO HAJl MOBEPXHOCTHIO 3€MJIH, MOTCHITMATbHAS DHEPTUS CXKATON
MPY>KUHBI, KHHETUYECKAas JHEPT U, ITOTHAS MEXaHUYECKask SHEPTHs, IEPHO,T
M 4YacToTa KoyieOaHUM, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa U BbICOTa TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb IMPEIOMJICHUS Cpebl), TPH OIHCAHHUH
MPaBUJIBHO TPAKTOBATh (DU3MUECKUH CMBICT HCIOIb3YEMbIX BEITUYHH,
o00O3HaueHUssT ¥ eIAUHUIBI (U3MUECKUX BEIUYMH, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYI0 BEIMYHMHY C JAPYTUMH BEIUYMHAMM,
CTPOUTH TpapUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu3oBaTh CBOWMCTBA Ted, (U3UYECKUE SBICHUS M MPOLECCHI,
WCIIOJIB3YSl 3aKOH COXPAHEHWs DHEPTHUU, 3aKOH BCEMHUPHOTO TATOTCHWS,
MPUHITUIT  CYTEPIIO3UIIMA CHJI, TPUHIUI OTHOCHUTEIHHOCTH [ amumies,
3aKk0oHBbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa, 3aKOHBI OTPAXKEHUS U
NPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsIOBOTO U MAaCCOBOTO YHUCEN
NP SIICPHBIX PEaKIUsX, MPH ITOM J1aBaTh CIOBECHYIO (HOPMYJIHUPOBKY
3aKOHA W 3aITUCBHIBATh €T0 MATEMATHIECKOE BHIPAKEHNUE;



OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€JI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalul MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISIBIAThH
NPUYUHHO-CJIE/ICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
1aroB ¢ OMopol Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3UYECKUX SIBICHUMH,
(bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelaTth pacu€THbIE 3aa4uu (ONHUpAroLIecs Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIB3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3HUECKUE BEIMUNHBL: Ha
OCHOBE aHAJIN3a yCJIOBUA 3aJa4M 3aIllMChIBATh KPATKOE YCIOBUE, BBIABIATH
HEJIOCTAIOIINE UM U30BITOYHBIE TAHHBIE, BBIOMPATh 3aKOHBI U (OPMYJIbI,
HEOOXOAMMBIE JUIA PpELICHUsA, NPOBOAUTh pacyéTbl W OLEHUBATH
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYCHHs (PU3NUECKON BETMUHHBI;
pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXKHO PEUIUTh MpPU HMOMOIIU
(u3NYECKUX METO/OB, MCIONb3Yysl ONHCAHME HCCIIEOBaHUS, BBLACIATH
MPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBAaTh MPABWIBHOCTh MOpSJKa
IIPOBEJICHHSI  UCCJEAOBAHMS, JEJIaTb  BBIBOJBI, HWHTEPHPETUPOBATH
pe3yJibTaThl HAOJIOIEHUH U ONIBITOB;

IPOBOJUTh OMBITHl 10 HAOMIOACHHUIO (U3MYECKUX SBJICHUN WU
(¢u3nUecKuX CBOMCTB Tea (M3ydyeHHE BTOpPOro 3akoHa HprloToHa, 3akoHa
COXpaHEHUsl PHEPruu, 3aBUCUMOCTh MepHoja KoyieOaHWW MNpYKMHHOTO
MasTHHKA OT MAacchl Ipy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUTATY Il MAJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE PACIIPOCTPAHEHHUE CBETA,
pa3ioxeHue Oeoro CBeTa B CIEKTp, M3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHMs IpeaMeTa B coOuparolien
JUH3€e, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHYaTbIX CIEKTPOB H3IIy4YEHUSs):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY W3 H30bITOYHOro Habopa
000py/10BaHUs, OMUCKHIBATh XOJI ONbITA U €r0 Pe3yJIbTaThl, POPMYINPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOAUMOCTU CEPUIO MPSAMBIX U3MEPEHHM, Ompenenss
cpeqHee 3HAYCHHE W3MEpSIeMON BeIMYuHbl ((POKyCHOE paccTOsSHHE
coOuparoieid JMH3bI), OOOCHOBBIBATH BBIOOp crHoOco0a HU3MEpPEHHUs
(M3MepuTeNHHOTO MPUOOopa);

IOPOBOJUTh HCCJIENOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEJIMYUH C
UCIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBJKEHMHM 0€3 HadJaJbHOW CKOpPOCTH, NepHoja
KOJICOaHUI MAaTeMaTHYEeCKOro MAasTHHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTH
yIjla OTPaKE€HHs CBETa OT yIJIa MAaJeHUs U yIUIa MPEJIOMIICHHS OT yria
NajJeHus1): IJIaHUPOBaTh HCCIIEIOBAaHUE, CAMOCTOSITEIBHO COOUpPATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH



(bu3NYecKuX BEIWYMH B BUAC TAaONWIl U TPaUKOB, NeJaTh BBIBOJBI IO
pe3yibTaTaM HCCIIECIOBAHUS;

IPOBOJUTh KOCBEHHBIC HW3MEPCHHSI (PU3MUYECKHX BEIWYUH (CPEIHSS
CKOpPOCTh U YCKOPEHHE TeJla IPU PaBHOYCKOPEHHOM JABM)KCHUU, YCKOPEHHE
CBOOOJTHOTO TaaCHMs, >KECTKOCTh TMPYXKUHBI, KOIPOUIIUECHT TPEHUS
CKOJIBKEHHS, MEXaHu4yeckas padoTa M MOIIHOCTh, YacTOTa WM TEPUOJ
KOJICOaHWI MaTeMaTH4eCKOTO W MPYKHHHOTO MAasTHUKOB, ONTHYECKas
CWia coOWparome JMH3bI, PaJUOAKTUBHBIN (OH): IJIAHUPOBATH
U3MEpEHHs, COOMpaTh DKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJHATH
U3MEpEHUs], CIeAys MPEeNOKEHHOW WHCTPYKIMH, BBIUYMCIATH 3HAUCHHE
BEITMYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3yJIbTAThI C YUETOM 3aJaHHOMN
MOTPEIIHOCTH U3MEPEHU;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH U padoTe ¢ 1ad0paTopHbIM
000opyI0BaHUEM;

pa3inuyaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (QUINUECKUX MOJIENeH:
MarepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JIMH3a, IUIaHeTapHasi MOJeJIb aToMa, HyKJIOHHAsI MOJIEJNb
aTOMHOTO sI7Ipa;

XapaKTepHU30BaTh NPHWHIMIBI  JICHCTBUS W3YYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHUCIE:
CIUIOMETp, MATYMKU TIOJOXKEHHS, PACCTOSHHS U YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oTroanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO03UMETp, Kamepa BuibcoHa), HCHONB3YySd 3HAHUS O
CBOMCTBaX (U3MYECKHX SBJIEHUW U  HEOOXOIUMbIE (PU3HUYECKHE
3aKOHOMEPHOCTH;

MCIIOJIb30BATh CXEMbl U CXEMATUYHbIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMNCTB, U3MEPUTEIIbHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOILECCOB MPU
pelieHny  y4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOCHHUS N300paXKEHHH B IMIIOCKOM 3epKajie M COOMparoIeil TNH3E;
NPUBOAWTH  TNpPUMEPHl  (HAXOAWUTh  HWH(OpPMAIMIO O  TIPHUMEpPax)
MPAKTUYECKOTO HKCIOIB30BaHMs (U3UYECKUX 3HAHWA B TTOBCETHEBHOMN
KU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTU MpU oOparieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHUS 30POBhS U COOIIOACHUS HOPM
HKOJIOTHYECKOTO TOBEJICHUS B OKPY KAIOIIEH Cpeie;

OCYIIECTBISITh TOMUCK HHPOpPMAIMH  (PU3NYECKOTO COACpNKAHUSI B
HNuTtepHeTe, caMocTOsATENHHO (POPMYIUPYST TTOUCKOBBIA 3ampoC, HAXOIUTh
NyTH ONpeAeNeHUs JOCTOBEPHOCTH MOJYYEHHOU MH(OpMAIMKU HA OCHOBE
UMEIOIINXCS 3HAHUH ¥ TIOTIOJTHUTEIBHBIX HCTOYHUKOB,;



MCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUN HAyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOro COAEpKaHus, CIPaBOUYHbIE MAaTEPUAIIbl, PECYPCHI
cetu UHTepHer, BiaaeTh NpPUEMAMHM  KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(GOpMalLlMU W3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO IPEACTAaBISTh Pe3yIbTaThl IPOEKTHOM WM UCCIIeI0BATENbCKON
NEATEIBHOCTH, ITIPU O3TOM TIPaMOTHO  HCIOJB30BaThb  U3YYEHHBIU
MOHATUUHBIN anmapar u3ydaeMoro pasnena (U3UKA U COMPOBOXKIATh
BBICTYIUICHHE Mpe3eHTauued ¢ Y4YETOM OCOOEHHOCTEH ayauTOpUHU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauuecTBO yacon
Ne HanmMeHoBaHMe pa3/e/ioB U TeM DJIeKTPOHHBIe (LM (POBbIE)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejbHbIE PeCYpPChI
padoThbI padoThI

Paznen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAKOLIEr0o MUpa
11 ®dusnka - HayKa 0 IPUPOJIE 2 https://m.edso00.ru/Z1V7L302N
1.2 dusnueckue BEININHBI 2 https://m.edso0.ru/K5V0OT6K4K
1.3 EcrecTBeHHOHay4YHBIM METO/ O3HAHUS 2 https://m.edsoo.ru/UQY1E8T7R

Uroro mo pazneny 6

Pazpen 2. [lepBoHayaibHbIe CBeAeHNS 0 CTPOCHNH BelleCTBA
2.1 CrtpoeHue BemecTBa 1 https://m.edsoo.ru/W1D9YOC7F
2.2 JIBHDKCHHE 1 B3AHMOJICHCTBHE HaCTHII 2 1 https://m.edsoo.ru/A919P8S6R

BEIIlECTBA

2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 https://m.edsoo.ru/Q6E9JOE6G

Wroro no pazneny )

Pa3nen 3. /IBu:xeHue u B3auMojieiicTBHE TeJl
3.1 MexaHn4eCcKOe JBHKCHUE 3 https://m.eds00.ru/S8Y6F5F71
3.2 WNuepuusi, Macca, MIOTHOCTD https://m.edso0.ru/C318B7U3M
3.3 Cwta. Buns! cun 14 1 https://m.edso00.ru/Q0M2I0R3Q

Hroro no pazneny 21

Paznea 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH H Ira30B

aBienue. Ilepenaya qaBieHus
41 P

TBép,[[BIMI/I TCJI1aMH, XXUJAKOCTAMHA U ra3aMu

https://m.edso0.ru/X9P8J2M7R



https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/Q6E9J0E6G
https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/Q0M2I0R3Q
https://m.edsoo.ru/X9P8J2M7R

4.2 ‘ JlaBnenue KuaKoCTH 5 ‘ ‘ https://m.edsoo.ru/Z9F3WO0R9Z
4.3 ~ ATmoc(epHoe 1aBieH1e 6 |  https://m.eds00.ru/Q8S1E3W1Q
4.4 ﬂeHCTBIfI,e PRHIUEOCTH T Tasa Ha 7 3 https://m.eds00.ru/X1IN1Q1T1K
NOrpy>KEHHOE B HUX TEJIO
Uroro no pazneny 21
Paznen 5. Pabora u MOIIIHOCTL. JHepPrus
5.1 ‘ Pabota u mouHOCTH 3 https://m.edsoo.ru/Q5A4L8M8W
5.2 ‘ [IpocTeie MexaHU3MBI 5 https://m.edsoo.ru/P3H8TOG5W
5.3 ‘ MexaHuueckast YHeprusi 4 https://m.edsoo.ru/KOP8FIM8I
Hroro no paszneny 12
PeszepBHOe Bpemst 3 https://m.eds00.ru/V1S2D2X6R
OBUIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME



https://m.edsoo.ru/Z9F3W0R9Z
https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/K0P8F9M8I
https://m.edsoo.ru/V1S2D2X6R

8 KUIACC

HanmMeHoBaHMe pa3je/ioB U TeM

KoaundyecTBO 4acoB

DJIeKTpOHHbIe (LM (pPOBbIE)

Ne i/m Kourpoabnbsie IIpakTnyeckue
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThbI
Paspnen 1. TenioBblie siB1eHus
1.1 CtpoeHue 1 CBOWCTBA BEIIECTBA 7 https://m.edsoo.ru/F5E6H2VIR
1.2 TenoBsle mpoLECCH 21 1 5 https://m.edsoo.ru/F712M902V
Hroro no pasneny 28
Pa3nen 2. DjiekTpuYecKHe H MATHUTHBIE SIBJIE€HHSA
2.1 DUeKTpiHeckue 3ap{1,ﬂBL 3apsiceHibie 7 1 https://m.edsoo0.ru/B7Y8RIABA
TeJa U UX B3aUMOJICHCTBHE
2.2 [TocTOSIHHBIN MEKTPUYECKUI TOK 20 2 7 https://m.eds00.ru/O5S3Y2N0J
2.3 MarHuTHbIE SIBJICHUS 6 15 https://m.edsoo.ru/\V2V6P6T3S
2.4 DneKTpoMarHuTHas UHAYKIUS 4 https://m.edsoo.ru/\V7C3B4P8F
Hroro no pasneny 37
PesepBHOE Bpems 3 https://m.eds00.ru/C8J6U6B7I
OBIIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOTPAMME



https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/C8J6U6B7I

9 KUIIACC

KoimnuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JuexkTpoHHbIe (MU poBbIEL)

Ne i/m Kourpoabnbsie IIpakTHyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIEC PeCYPChI

padoThI padoThI

Paznen 1. Mexannuyeckue iBJICHUA

Mexannueckoe 9:05(3 §)
1.1 XAHMACCKOC JIBHAEHIE H CIIOCODRT 10 1 https://m.edsoo.ru/T8L5V2H40Q

€ro OImrMcCaHuA

1.2 Bsaumoneiicteue ten 20 1 3 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXPAHCHHS 10 3 https://m.edso00.ru/TOI6K2G3M
Hroro mo pazneny 40

Pa3zgen 2. Mexann4ueckue K0JIe0aHUA U BOJIHBI

2.1 Mexanndeckue KojieOaHus 7 3 https://m.edso00.ru/R914Y0OM6Z
2.2 MexaHnuecKue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/I19K8UINSM
Uroro no pazneny 15

Pazjen 3. DiieKTpoOMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI

:‘)HGKTpOMaFHI/ITHOC IIOJIC 1

3.1 6 2 https://m.edsoo.ru/E309B1Z2L
3JIEKTPOMAarHUTHBIE BOJTHbI
Uroro mo pazneny 6
Paspnen 4. CBeToBbI€ SIBJICHUSA
41 3aKOoHBI pacIIpOCTPaHEHUs CBETA 6 2 https://m.edso00.ru/F3GOV6H2Q
4.2 JIMH3BI U ONITHYECKHE TPUOOPHI 6 3 https://m.eds00.ru/Z8D1B7TOV
4.3 Paznosxenue 6emoro cBeTa B CIEKTP 3 2 https://m.edso00.ru/Z9X0C2NOL

Utoro mo pazneny 15


https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z9X0C2N0L

Paznen 5. KpanroBbie iBJIeHUA

I/ICHyCKaHI/Ie 1 MOTJIONICHUE CBECTA

5.1 4 1 https://m.eds00.ru/R6V4J7V8S
aTOMOM
5.2 CtpoeHue aTOMHOTO siipa 6 1 https://m.edso0.ru/L3EOT6R2Q
5.3 SnepHbie peakun 7 1 1 https://m.edso0.ru/Q4D3Z0R7M
Hroro no pazneny 17
Pa3nea 6. [loBTopuTte1bHO-000011a101IM i MOYJIb
II
6.1 OBTOPCHHE 1 00OOLICHHE COACPHAHHS 9 2 https://m.eds00.ru/O7S0Z6M3I
Kypca ¢u3nku 3a 7-9 kiacc
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB IT
- © CTBO HACOB 1O 102 3 27

ITPOTPAMME


https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/O7S0Z6M3I




HNOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KourpoJuabubie
Bcero P
padoThI

IIpakTHyeckne
padoThbI

JlaTa
H3YYeHHs

DJIeKTPOHHBIE N (poBbIE
o0pa3oBaTe/bHbIEC PeCYPChI

®u3uka — HayKa O PUPOJIE.
SIBnenus npupozsl.
DuU3NYECKUE SBICHUS

https://m.eds00.ru/DOC8D7TO0T

Mexanudeckue, TEIUIOBEIE,
3NIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeIMUUHBI U UX
U3MEpEeHHe

Ypok-uccienoBanue
"N3mepenune TeMneparypsl pu
MIOMOIIIH >KUJKOCTHOTO
TEPMOMETPA U JaTUUKA
TEMIEPATypbl"

Kak ¢usuka u npyrue
€CTECTBCHHBIC HAYKH U3Y4arOT
IPUPOLY.
EcrecTBeHHOHAay4YHBIN METOL
no3Hanus. Onucanue
(bu3NIeCKUX SBICHHUHA C
IIOMOIILI0 MOJ€eIeH

VYpok-uccnenosanue "[Ipoepka
TUIIOTE3bI: TAbHOCTh MOJIETA

https://m.edsoo.ru/D403V3C4E

https://m.edsoo.ru/A5L5F2X3M

https://m.edsoo.ru/X5Y7T7W7L

https://m.edso0.ru/S4G5Z7W4R

https://m.eds00.ru/G5G3K2T6F



https://m.edsoo.ru/D0C8D7T0T
https://m.edsoo.ru/D4O3V3C4E
https://m.edsoo.ru/A5L5F2X3M
https://m.edsoo.ru/X5Y7T7W7L
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/G5G3K2T6F

IIapuKa, IyIeHHOT O
TOPH30HTAIILHO, TEM OOJIBIIE,
4yeM OOJIbIIe BhICOTA IMycKa"

Crpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIINE JIUCKPETHOE
CTPOCHHE BEIIeCTBA

JIBU>KeHuEe YacTUIl BENIECTBA

https://m.edsoo.ru/WU7W3M3Y

https://m.edsoo.ru/F6Y6C1WOU

VYpoxk-uccienoBanue « OnbIThI
0 HAOJIIOICHUIO TEILIOBOrO
PaCIIMPEHHUSI Ta30B»

https://m.edsoo.ru/E5M4S0P3lI

10

11

12

13

14

15

ArperatHble COCTOSTHUSA
BELIECTBA

B3aumocssa3p MexIy
CBOMCTBAaMH BEIIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUI BOJbI

MexaHndueckoe ABHKCHHE.
PaBHOMEpHOE U HEpABHOMEPHOE
JIBIDKCHHE

Cxopoctb. ETMHUIIBI CKOPOCTH
Pacuet nyTtu 1 BpeMeHn
JIBYKCHUSA

Hueprusi. 3akoH HHEPIUU.
B3anMonelicTBue Tel Kak
MPUYMHA U3MEHEHUSI CKOPOCTU
JIBMDKCHMS TEN

https://m.edsoo.ru/J7TM9P7C5R

https://m.edsoo.ru/W5H7U3F9Q

https://m.edsoo.ru/R7JOL1Y2Z

https://m.edsoo.ru/R4J1R8C0OD

https://m.edsoo.ru/N0Z2K8U7M

https://m.edso0.ru/A3L5S3L4X



https://m.edsoo.ru/W9U7W3M3Y
https://m.edsoo.ru/F6Y6C1W0U
https://m.edsoo.ru/E5M4S0P3I
https://m.edsoo.ru/J7M9P7C5R
https://m.edsoo.ru/W5H7U3F9Q
https://m.edsoo.ru/R7J0L1Y2Z
https://m.edsoo.ru/R4J1R8C0D
https://m.edsoo.ru/N0Z2K8U7M
https://m.edsoo.ru/A3L5S3L4X

16

17

18

19

IlnotHoCTh BemiecTBa. Pacuer
Macchbl U 00bEMa TeJa 110 €Ero
IUIOTHOCTH

JlaboparopHast pabota
«Omnpenenenne MIOTHOCTH
TBEPIOrO TEJIA»

Pemenue 3agay mo reme
"ITimoTHOCTH Bemecrsa'

Cuila Kak XapakTepUCTHKA
B3aumMoencTaus tei. Cuia
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/V6Z9Y5B6W

https://m.edso0o.ru/S7G8L8P0OD

https://m.edsoo.ru/M310LOM4V

https://m.edso0.ru/J7T1MOS8L

20

21

22

23

24
25

JlaGopaTopHas pabora
«/3yueHne 3aBUCUMOCTH
pacTsbkeHus (edopmanun)
MIPYKUHBI OT IIPUII0KEHHON
CUJIBD»

SIBnenue Tarorenus. Cuna
TSKECTU

CBs13b MEX]1y CHIJION TSAKECTH U
Maccou Tena. Bec rena.
Pemenne 3agaud mo reme "Cuina

TsoKecTrn"

Cuna TsKecTH Ha Jpyrux
mnaHeTrax. Gusnyeckue
XapaKTePUCTHKH TUTAHET

I/I3MepeHHe CHII. I[I/IHE[MOMGTp

Bec tena. HeBecoMmocTh

https://m.edso0.ru/U8G2K4X2X

https://m.edsoo.ru/V9K3R1J4C

https://m.edsoo.ru/L416S5C6B

https://m.edsoo.ru/J3P1JOR6G

https://m.edsoo.ru/H6B5Z7S7H

https://m.edso0.ru/T1IA7G9TOW



https://m.edsoo.ru/V6Z9Y5B6W
https://m.edsoo.ru/S7G8L8P0D
https://m.edsoo.ru/M3I0L0M4V
https://m.edsoo.ru/J7T1M0S8L
https://m.edsoo.ru/U8G2K4X2X
https://m.edsoo.ru/V9K3R1J4C
https://m.edsoo.ru/L4I6S5C6B
https://m.edsoo.ru/J3P1J0R6G
https://m.edsoo.ru/H6B5Z7S7H
https://m.edsoo.ru/T1A7G9T0W

26

27

28

29

30

CrnoxeHue IByX CHII,
HaIpPaBIEHHBIX 10 OJIHOMI
npsmoil. PaBHoieiicTBy011ast
cui

Pemmenue 3agad mo reme
"PaBHonelicTBytOMmAst cui'

TpeHue CKOJIbKEHUs U TPEHUE
nokos. TpeHue B pupoie u
TEXHUKE

JlaGopaTopHas pabora
«3yueHune 3aBUCUMOCTHU CHIIBI
TPEHUSI CKOJTBKCHUS OT CHJIBI
JABJICHUS U XapaKTepa
COTIPUKACAIOIIIUXCS
MOBEPXHOCTE

Pemenue 3anau Ha
onpeeseHue
PaBHOJACHCTBYIOIIEH CHJIIBI

https://m.edso0.ru/M7B5G5Q1S

https://m.edso00.ru/S9S0A2G8G

https://m.eds00.ru/Y5Z22X9T0D

https://m.edso0.ru/S405T2N2I

https://m.edso0o.ru/S8X3Z8E8N

31

Pemenne 3amad mo temam: «Bec
Tenay, «['padpuyeckoe
n300pakeHune cuim, « CHIIb,
«PaBHOAEUCTBYIOIIAS CHIDY

https://m.eds00.ru/K9T0Z801J]

32

KonTponbHas paboTa o Temam:
«MexaHnuecKkoe JBUKEHUEY,
«Macca, mIoTHoCThY, «Bec
tenay, «['papudeckoe
n3o0paxkeHue crny, «CUiabDy

https://m.edsoo.ru/U4Y0Y4M9Z



https://m.edsoo.ru/M7B5G5Q1S
https://m.edsoo.ru/S9S0A2G8G
https://m.edsoo.ru/Y5Z2X9T0D
https://m.edsoo.ru/S4O5T2N2I
https://m.edsoo.ru/S8X3Z8E8N
https://m.edsoo.ru/K9T0Z8O1J
https://m.edsoo.ru/U4Y0Y4M9Z

33

34

35

36

37

38
39

Hasnerune. CriocoObl
YMEHBIICHUS ¥ YBEIINYCHUS
JTaBJICHUS

JlaBiienue ra3a. 3aBUCUMOCTD
JIaBJICHHMS Ta3a OT 00bEMa,
TEeMIIEpaTypbl

[Iepenaua naBieHus: TBEPABIMU

TCJIaMH, XXUAKOCTAMU U ra3aMu.

3akoH [lackana

I[aBJ'IeHI/IC B ) KMJAKOCTH H Iasc,
BBI3ZBAHHOC I[€I>'ICTBI/IGM CHIJIBI
TSOKCCTH

Pemenue 3agad mo reme
«JlaBneHue B )KUIKOCTH M rase.
3akon ITackamsy

CooOmraromuecs cocysl

I'mpopaBnuueckuit mpece

https://m.edsoo.ru/P5F1P3P1A

https://m.edsoo.ru/J5Q5Q3A7S

https://m.edsoo.ru/S8M41516V

https://m.edsoo.ru/P9T7U910W

https://m.edso0.ru/P3Z4T7X2H

https://m.edsoo.ru/D1L8K5Z1E

https://m.edsoo.ru/Q8I3F1N2H

40

Manowmetpsl. [TopuineBoit
SKAUKOCTHEIM HAacocC

https://m.edsoo.ru/Y2F9WG6NGE

41

42

43

Atmocdepa 3emun. [Tpuanner
CyHIIECTBOBaHUS BO3yIIHOMN
000J104KN 3eMITH. 3aBUCUMOCTD
aTMOoc(epHOro JaBJICHHS OT
BBICOTHI HaJ] YPOBHEM MOPS

Bec Bo3ayxa. ATmMochepHoe
JIaBIICHUE

N3mepenue atmochepHOro
nasienus. OneiT Toppuuenin

https://m.edsoo0.ru/T5X4E4R9R

https://m.edsoo.ru/\V6J0G1D0OV

https://m.edsoo0.ru/G3J5F2U1A



https://m.edsoo.ru/P5F1P3P1A
https://m.edsoo.ru/J5Q5Q3A7S
https://m.edsoo.ru/S8M4I5I6V
https://m.edsoo.ru/P9T7U9I0W
https://m.edsoo.ru/P3Z4T7X2H
https://m.edsoo.ru/D1L8K5Z1E
https://m.edsoo.ru/Q8I3F1N2H
https://m.edsoo.ru/Y2F9W6N6E
https://m.edsoo.ru/T5X4E4R9R
https://m.edsoo.ru/V6J0G1D0V
https://m.edsoo.ru/G3J5F2U1A

44

45

46

47

3aBUCUMOCTh aTMOC(EPHOT0
JIaBJICHUSI OT BBICOTHI HaJl
YPOBHEM MOps
bapomerp-anepoun.
ATMOcCdepHOoe 1aBIeHIe Ha
Pa3IMYHBIX BBICOTAX
Pemenue 3agau no reme
"ATtmocdepHoe naBneHue"

JlelicTBrE KUIKOCTH U Ta3a Ha
MOTPYXEHHOE B HUX TEJO.
ApxumenoBa cuiia

https://m.edsoo.ru/A3S9J5MO0OP

https://m.edsoo.ru/W502H6F5V

https://m.edsoo.ru/H5HOV1T3P

https://m.edsoo.ru/E2P8Y714Z

48

49

JlaGopaTopHas pabora
«Onpenenenue
BBITAJIKUBAIOIIEH CUITBI,
JIEUCTBYIOLLEH HA TEJIO,
MOTPY>KEHHOE B KHUIKOCTH)
JlaGopaTopHas paboTa 1o Teme
«HMccnenoBanue 3aBUCUMOCTH
Beca Tela B BoJie 0T 00bEMa
MOTPY>KEHHOMU B KUAKOCTh
YaCTH TEJa»

https://m.edso0.ru/X6V40Q6P8Z

https://m.edso00.ru/S210KON5P

50

51

IlnaBanue Ten

JlaboparopHast paboTa
"KoHcTpynpoBanue apeomerpa
WJIM KOHCTPYHUPOBAHHE JIOJKU U
OIpeJieNIeHuE €€
rpy30M0abEMHOCTH"

https://m.edsoo.ru/P2K8C006X

https://m.edsoo.ru/C4R5T8Y2V



https://m.edsoo.ru/A3S9J5M0P
https://m.edsoo.ru/W5O2H6F5V
https://m.edsoo.ru/H5H0V1T3P
https://m.edsoo.ru/E2P8Y7I4Z
https://m.edsoo.ru/X6V4Q6P8Z
https://m.edsoo.ru/S2I0K0N5P
https://m.edsoo.ru/P2K8C0O6X
https://m.edsoo.ru/C4R5T8Y2V

52

53

54

55

Pemenue 3agay mo remam:
«lnaBanue cynos.

BosznyxomnaBanuey, «JlaBnenue

TBEP/BIX TEJN, KHUAKOCTEH U
ra3oB»

Mexanuyeckas padota
MomrsocTts. EquHUIE!
MOIIHOCTH
VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOU MpH
noabEMe 1o JiectTHuie"

https://m.edsoo.ru/A9D20Q8A3H

https://m.edsoo.ru/C2M3D5Y4L

https://m.edso0.ru/H8Y9KOX2T

https://m.edso0.ru/T7G0J7WS5I

56

57

58

59

IIpocTeie Mexanu3Msbl. Priuar.
PaBHOBecue cui Ha peryare

KontponsHas pabora o Teme
«/laBnenue TBepAbIX TEN,
JKHIKOCTEN U ra3oBy /
Bceepocculickas npoBepoyHas
pabota

PesepaHslii ypok. Pabora c
TeKCTaMHu 1o TeMe «JlaBieHue
TBEPABIX TeJ, KHUIKOCTEH U
ra3zoB» / Becepoccuiickas
npoBepoyHas paborta

Poruaru B TexHuke, ObITY U

npupoe. JlabopaTopHas pabora

«HccnenoBanue ycioBUl
PaBHOBECHS pbIUaray

0.5

https://m.edso0.ru/B3U9T8M3K

https://m.edsoo.ru/ROTOHON1C

https://m.edsoo.ru/W1T0B1B8U

https://m.edso0.ru/R5K100H9K



https://m.edsoo.ru/A9D2Q8A3H
https://m.edsoo.ru/C2M3D5Y4L
https://m.edsoo.ru/H8Y9K0X2T
https://m.edsoo.ru/T7G0J7W5I
https://m.edsoo.ru/B3U9T8M3K
https://m.edsoo.ru/R0T0H0N1C
https://m.edsoo.ru/W1T0B1B8U
https://m.edsoo.ru/R5K1O0H9K

60

61

62

63

64

65

Pemenue 3agay mo reme

«YcnoBus PaBHOBCCH:A pbldara»

Koadduuuent noneznoro
JIEUCTBUS MEXaHU3Ma.
JlaGopaTopHas pabota
«3mepenne KIIJI HaknoHHON
IIJIOCKOCTH

Pemrenue 3agad mo reme
"Pabora, momHOCTh, KITI"

MexaHnndeckasi SHEpPTHsl.
Kunetnueckas u
MOTEHIMATbHAS YHEPTUS

3aKOH COXpaHEHUsI
MEXaHUYECKON SHEPTUn

YPpOK-3KCIIEpUMEHT 10 TEME
"DJKcrnepuMeHTaIbHOE
ONpeACICHUE U3MEHECHUS
KUHETUYECKOM U
MOTEHIMAIBHON YHEPTUH TIPU
CKaTBIBAaHHUM TeJia I10
HaKJIOHHOM IIJIOCKOCTH"

0.5

https://m.edsoo.ru/L5G5Q2K80

https://m.edso0.ru/J4K7Z6J2I

https://m.edso0.ru/Z8Y8D0OL2Y

https://m.edsoo.ru/P4V40409T

https://m.edsoo.ru/LON7T0D9C

https://m.edsoo.ru/Y6G409K7U

66

KonTponbhas pabota no teme
«PaboTa 1 MOITHOCTB.
OHeprus»

https://m.edsoo0.ru/P2Z7P4G4N

67

PesepHsiil ypok. Pabora c
TEKCTAMH 110 TEME
"MexaHuueckoe ABHKeHue"

https://m.edsoo.ru/J4AY7W4R4Z



https://m.edsoo.ru/L5G5Q2K8O
https://m.edsoo.ru/J4K7Z6J2I
https://m.edsoo.ru/Z8Y8D0L2Y
https://m.edsoo.ru/P4V4O4O9T
https://m.edsoo.ru/L0N7T0D9C
https://m.edsoo.ru/Y6G4O9K7U
https://m.edsoo.ru/P2Z7P4G4N
https://m.edsoo.ru/J4Y7W4R4Z

PesepsHblit ypok. Pabota ¢
68 TekctaMmu 1o teMe "Pabora. 1 https://m.edsoo.ru/A5Z22G6Y9M

MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME o8 4 12


https://m.edsoo.ru/A5Z2G6Y9M

8 KUIACC

Koan4yecTBo 4yacos
Ne Hara DJIeKTPOHHBIEe HH(ppoBBIE

Tema ypoka Kontpoabnubie IIpakTudeckue
n/n Bceero u3ydyeHuss oOpa3oBaTe/ibHbIe pecypchl

padoThbI padoThl

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN

1 https://m.edsoo.ru/I1L6W5X0Z
TEOPHUH U UX OTIBITHHIE
MOATBEPKICHUS
M
acca ¥ pasmep atomos 1 1 https://m.eds00.ru/P7F6LAR6L
MOJIEKYJT
Mopaenu TBEpIOrO, JKUAKOTO U
3 ra3z000pa3HOro COCTOSHUMN 1 https://m.edsoo.ru/N9T7D1S1F

BCIICCTBA

OOBsicHEeHHEe CBOMCTB TBEPJIOTO,
YKUJIKOTO U Ta3000pa3HOTO

4 COCTOSIHHH BEIIECTBA HA OCHOBE 1 https://m.edso0.ru/L6X9P7X3M
TIIOJIOXKEHUN MOJIEKYJIIPHO-

KMHETUYECKOU TEOPUHU

Kpucrannuueckue u amopgHbie

5 1 https://m.edsoo.ru/HEW2Q8V5D
Tena
C .

6 MATHBALIE B KAmLULTPROCTE 1 https://m.edsoo.ru/M209B3R1L
[ToBepxHOCTHOE HaTsIKEHNE
T

7 CIVIOBOC pACIIFpEine 1 1 https://m.eds00.ru/J7T1T5C3B

CXXaTuc

Temneparypa. CBA3b
8 TEMIEPATYPhI CO CKOPOCTHIO 1 https://m.edsoo.ru/C9P4B3B3E
TEIUIOBOTO JIBHKEHUS YaCTHI]



https://m.edsoo.ru/I1L6W5X0Z
https://m.edsoo.ru/P7F6L4R6L
https://m.edsoo.ru/N9T7D1S1F
https://m.edsoo.ru/L6X9P7X3M
https://m.edsoo.ru/H6W2Q8V5D
https://m.edsoo.ru/M2O9B3R1L
https://m.edsoo.ru/J7T1T5C3B
https://m.edsoo.ru/C9P4B3B3E

10

11

12

Buytpennss sueprusi. Crioco6st
U3MEHEHUsI BHyTPEHHEH
SHEPTUU

Bunae! reruionepenaun
VYpoxk-koHpepeHuus
"[IpakTHyecKoe UCIOIb30BaHUE
TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepUajoB B LIEIX
sHeprocoepexeHus"
KomunuecTBo TemioTsI.

VY ienbHas TENIOEMKOCTh

https://m.edsoo.ru/F1S701S9X

https://m.edsoo.ru/R80O0E4G2J

https://m.edsoo.ru/ROD8O9V0Q

https://m.edsoo.ru/F6M7F7K8S

13

14

15

16

17

YpaBHEHHE TEIJIOBOTO OaJlaHca.
Teruoo0MeH M TEIIOBOE
paBHOBecHE

JlaGopaTopHas pabota
"UccnenoBaHue SIBICHUS
TEIJI000MEeHa MPU CMENTMBAHUN
XOJIOAHOU U ropsiueit Boasl"

PvaeT KOJINYCCTBA TCIIJIOTHI,
HEO0OXOAMMOTO JIJIsi HarpeBaHUs
TeJa U BBIICISEMOT0 UM TIPH
OXJIAXKACHNNU

JlaboparopHast paboTa
"OnpeneneHue yaenbHOR
TEIUIOEMKOCTH BelecTBa"

3Hepr1/151 TOILIMBA. Y JelIbHAs
TCIUIOTAa CropaHusd

https://m.edsoo.ru/E7TR9C6G1Q

https://m.edso0.ru/Q8R9C6H2R

https://m.edsoo0.ru/X8H6J1WO0Y

https://m.edsoo.ru/H4V7Q308C

https://m.edsoo.ru/M8M5Z4K6B



https://m.edsoo.ru/F1S7O1S9X
https://m.edsoo.ru/R8O0E4G2J
https://m.edsoo.ru/R0D8O9V0Q
https://m.edsoo.ru/F6M7F7K8S
https://m.edsoo.ru/E7R9C6G1Q
https://m.edsoo.ru/Q8R9C6H2R
https://m.edsoo.ru/X8H6J1W0Y
https://m.edsoo.ru/H4V7Q3O8C
https://m.edsoo.ru/M8M5Z4K6B

18

19

20

21

22

23

24

25

[InaBneHne n oTBepIEeBaHUE
KPUCTAJIMYECKUX TeJl.
VY nenpHas TEmI0Ta MIABICHUSA

JlaboparopHast pabota
"OnpeneneHune yaenbHOR
TEIUIOTHI IJIaBJIeHU JIbpaa"

[TapooGpazoBanue u
KoHzeHcauusd. Mcnapenue

Kunenwne. Y nenpHas TemioTa
napooOpa3oBaHUs U
KOHJICHCALIMU. 3aBUCHUMOCTh
TEMIIEPATYPHI KHTICHUS OT
aTMoc(hepHOTro JaBICHUS

BnaxnocTs BO31yXa.
JlaboparopHast paboTa
"OnpeneneHre OTHOCUTENbHOU
BJIQXKHOCTH BOo31yxa"

Pemienue 3aga4d Ha OMIpCACIICHUC

BJIAJKHOCTHU BO3JyXa

[TpUHIUIE paGOTHI TETIIOBBIX
nsurareneil. [Tapoas TypOuHa.
JIBuTraTens BHyTPEHHETO
cropanus

KIIJI TermoBOoro ABUTATES.
TemnIoBbIe IBUTATEHN H 3aIIUTa
OKpY’Kaloller cpesbl

https://m.edsoo.ru/D3W3A4Q2I

https://m.edsoo.ru/G8POHO0X5B

https://m.edsoo0.ru/\VV4Y0X803H

https://m.edsoo.ru/I6M5B7X7T

https://m.edsoo.ru/NOG6H8C2D

https://m.edso0.ru/D0J8G4K8H

https://m.edsoo.ru/J7B1B5E5SE

https://m.edso0.ru/S8A4K7F3F



https://m.edsoo.ru/D3W3A4Q2I
https://m.edsoo.ru/G8P0H0X5B
https://m.edsoo.ru/V4Y0X8O3H
https://m.edsoo.ru/I6M5B7X7T
https://m.edsoo.ru/N0G6H8C2D
https://m.edsoo.ru/D0J8G4K8H
https://m.edsoo.ru/J7B1B5E5E
https://m.edsoo.ru/S8A4K7F3F

26

27

28

3aKOH COXpaHEHHUS U
NpeBpaIIeHHs YHEPTHH B
TETIJIOBBIX MTPOIIeccax

[ToaroroBka K KOHTPOJIBHOMN
pabore o Teme "TemmoBbie
aBieHud. I3MeHenue
arperaTHbIX COCTOSIHUI
BenecTna”

Konrtponsnas padora o Teme
"TerIoBbIE SIBICHUS.
H3MeHeHue arperaTHbIX
COCTOSIHUM BelecTBa"

https://m.edsoo.ru/ION7C7D7I

https://m.edsoo.ru/F2Z3K2F2D

https://m.edsoo.ru/EQI6W3U2P

29

30

31

32

Dnektpuzalus Teu. [[Ba pona
INEKTPUICCKUX 3aPSIOB

Ypoxk-uccienoBanue
"DnekTpuszanus Tea1 UHAYKIHEH
Y TIpU COTIPUKOCHOBEHHUHU"

BzaumopnencTeue 3apsyKeHHBIX
ten. 3akoH Kynona

DIEKTPUUYECKOE TOJIE.
HanpsioxenHocTb
IIEKTPUYECKOTO TOJISL.
[IpuHuun cynepno3unuun
3JIEKTPUYECKUX MOJIEH

https://m.edsoo0.ru/U7V1TOV7Z

https://m.edsoo.ru/L9VOY8N9C

https://m.edsoo.ru/H2R1J1U60

https://m.edso0.ru/Z5Q3S3U0K

33

Hocurenu snexkrpryueckunx
3apsaA0B. DJIEMEHTApPHBIN 3apsl.
Crpoenue atoma

https://m.edsoo.ru/X6W509KO0K



https://m.edsoo.ru/I0N7C7D7I
https://m.edsoo.ru/F2Z3K2F2D
https://m.edsoo.ru/E0I6W3U2P
https://m.edsoo.ru/U7V1T0V7Z
https://m.edsoo.ru/L9V0Y8N9C
https://m.edsoo.ru/H2R1J1U6O
https://m.edsoo.ru/Z5Q3S3U0K
https://m.edsoo.ru/X6W5O9K0K

34

35

36

37

[IpoBOAHUKY U AUDIICKTPUKH.
3aKOH COXpaHEHUsI
3JIEKTPUYECKOTO 3apsiia

Pemenue 3aga4 Ha npuMEHEeHNE
CBOMCTB 2JIEKTPUYECKUX
3aps0B

DNEKTPUUECKUN TOK, YCIOBHUS
€ro CYLIECTBOBAHMS.
HcToyHnKH 31EKTPUYECKOTO
TOKa

JleficTBUA DIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/J1F4R7N4F

https://m.edsoo.ru/I408N8X00

https://m.edso00.ru/O7T7Y419J

https://m.edsoo.ru/N6K2P6Q3U

38

39

40

41

42

43

Vpoxk-uccienoanue "JleiictBre
AJIEKTPUIECKOTO TI0JIS Ha
MIPOBOJIHUKH U TUAJIEKTPUKH"

DIJIEKTPUYECKUHN TOK B
METalIax, XKUAKOCTAX U ra3ax

DnexTpuueckas Lemb U €€
COCTaBHbIE YaCTU

Cuna Toka. JlaboparopHas
pabora "M3mepenue u
peryiupoBaHue CUIbl TOKa"

DNEeKTpUUECKOE HATIPSKEHHE.
Boabsr™metp. JITabopatopHas
pabota "3mepenue u
PEryJIMpOBAHNE HANPSIKEHUS"
ConpoTuBiieHHE TPOBOAHHKA.

VY ienbHOE CONPOTUBIICHUE
BEIIECTBA

0.5

0.5

https://m.edsoo.ru/T1K3V1X2Y

https://m.edsoo.ru/N4C3B6K8W

https://m.edsoo.ru/P5G1A0W5SN

https://m.edsoo.ru/W5X5Z8P9K

https://m.edsoo.ru/G5Z6P6UOH

https://m.edso00.ru/E3Z8S70Q27



https://m.edsoo.ru/J1F4R7N4F
https://m.edsoo.ru/I4O8N8X0O
https://m.edsoo.ru/O7T7Y4I9J
https://m.edsoo.ru/N6K2P6Q3U
https://m.edsoo.ru/T1K3V1X2Y
https://m.edsoo.ru/N4C3B6K8W
https://m.edsoo.ru/P5G1A0W5N
https://m.edsoo.ru/W5X5Z8P9K
https://m.edsoo.ru/G5Z6P6U0H
https://m.edsoo.ru/E3Z8S7Q2Z

44

45

46

47

48

49

JlaGopaTopHas pabota
"3aBUCUMOCTD AJIEKTPUUECKOTO
COTIPOTHBIIEHUS IPOBOJIHUKA OT
€ro JUIMHBI, TI0AIN
MOTIEPEYHOI0 CEYEHHUS U
Marepuana"

3aBUCUMOCTH CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma A
y4acTKa Ienu

JlabopaTopHas pabota
"HccneqoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMIPOTUBIICHUS
pe3ucTOpa M HAMPSHKCHHSI Ha
pesuctope"

IlocnenoBaTenpHOE U
napajieIbHOE COSIUHEHUS
IIPOBOJTHUKOB

JlaboparopHast pabota
"[IpoBepka nmpaBHIIa CIOKEHUS
HaIpsLKeHUH pu
MOCIIEZI0BATEILHOM COETMHEHUH
JIBYX pe3ucTOpoB"
JlaGopaTopHas paboTa
"[IpoBepka nmpaBuia s CUJIBI
TOKa MpH NapauieTbHOM
COEIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/P7S2L1M2M

https://m.edsoo0.ru/D8J5G7Q5S

https://m.edsoo.ru/R7A5G0I8N

https://m.edsoo.ru/A70Q08Y5P7B

https://m.edsoo.ru/M1C7Z7D9S

https://m.edsoo.ru/D3J6R8NGE



https://m.edsoo.ru/P7S2L1M2M
https://m.edsoo.ru/D8J5G7Q5S
https://m.edsoo.ru/R7A5G0I8N
https://m.edsoo.ru/A7Q8Y5P7B
https://m.edsoo.ru/M1C7Z7D9S
https://m.edsoo.ru/D3J6R8N6E

50

51

52

53

54

55

56

57

Pemenue 3aga4 Ha npuMEHEHNE
3akoHa Oma JJ1d pa3InyHOTO
COEIMHEHUS IPOBOJIHUKOB

Pabota 1 MmoiHOCTh
3JIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna
JlaGoparopHas paboTa
"Onpenenenue padoTh U
MOIIIHOCTH JJIEKTPUIECKOTO
ToKa"

DneKTpUUECKHE UENH U
MOTPEOUTENH IIEKTPUUECKOMN
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

IlocTosiHHBIEC Mar HUTBI, UX
BBaHMOHCﬁCTBHe

VYpoxk-uccienoanue "M3yuenue
MOJIEH TTOCTOSHHBIX MAarHUTOB"

MaruutHoe noste. MarautHoe
noJie 3eMIN U €ro 3Ha4YeHne It
JKA3HU Ha 3eMie

[ToaroroBka Kk KOHTPOJIBHOU
paborte 1o Teme
"DJIeKTpUYEeCKHE 3apsabl.
3apspKeHHBIE Tela U UX
B3auMoercTBU. I10CTOSHHEIN
SJIEKTPUUECKUMA TOK"

https://m.edsoo.ru/A7SOW2R1W

https://m.edsoo.ru/E4A2Z3D7T

https://m.edsoo.ru/E2P6V8C3Q

https://m.edsoo.ru/R7F2V1B5T

https://m.edso0.ru/Z0C9C1M8S

https://m.edsoo.ru/l11K1R5T7B

https://m.edsoo.ru/A1B1G4M9L

https://m.edsoo.ru/L5D2E0L40



https://m.edsoo.ru/A7S0W2R1W
https://m.edsoo.ru/E4A2Z3D7T
https://m.edsoo.ru/E2P6V8C3Q
https://m.edsoo.ru/R7F2V1B5T
https://m.edsoo.ru/Z0C9C1M8S
https://m.edsoo.ru/I1K1R5T7B
https://m.edsoo.ru/A1B1G4M9L
https://m.edsoo.ru/L5D2E0L4O

58

59

60

61

62

Kontponbnas paboTa o teme
"DIeKTpUYECKHe 3apsiabl.
3apsKEHHBIE Tea U UX
B3aumoencTBud. [locTossHHBIN
ANEKTpUYECKU TOK" /
Bcepocculickas npoBepo4Has
paborta

PezepHbiil ypok. Pabora c
TEKCTaMHU IO TEME
"IToCTOSIHHBIN NIEKTPUUIECKUI
Tok" / Beepoccuiickast
IpoBepoyHas paborta

OnbIT OpcTena. MarautHoe
T10JI€ 3JIEKTPUYECKOTO TOKA
MarnuTtHO€ MoJjie KaTyIIKu ¢
TOKOM

[IpumMeHeHue 311eKTpOMarHuToB
B TexHuKe. JlabopaTopHas
pabota "U3yuenue neiictBus
MarHMTHOTO MOJIS Ha
MIPOBOJTHUK C TOKOM"

DIIEKTPOABUTATENH
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
3JIEKTPOJIBUTaTENIEH B
TEXHUYECKUX YCTPOMCTBAX M HA
Tpancnopre. JlabopaTopHas
pabota "KoHCTpyHnpoBaHue u

0.5

https://m.eds00.ru/G7X7C706 X

https://m.edsoo.ru/F5D8D9T8N

https://m.edso00.ru/T9L1S9K0Q

https://m.edsoo.ru/M8VINSDOL

https://m.edsoo.ru/J1V7A7C2I



https://m.edsoo.ru/G7X7C7O6X
https://m.edsoo.ru/F5D8D9T8N
https://m.edsoo.ru/T9L1S9K0Q
https://m.edsoo.ru/M8V9N8D0L
https://m.edsoo.ru/J1V7A7C2I

63

64

65

66

67

68

n3ydyeHue paboTsbl
3JIEKTpOABUTATEINS "

OneiTel @apanes. 3aKoH
IEKTPOMAarHUTHOM MHIYKIIMH.
[IpaBuiio Jlenna

DnexrporenepaTop. CrocoObl
T0JTyYeHHs HJIEKTPUIECKOH
SHEPruu. DIIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOUHUKAX
SHEPruu

IToaroroBka K KOHTPOJIBHOMI
pabore 1o Teme
"JIeKTpUUECKrEe U MarHUTHbBIC
SBJICHUS "

Konrtponsnas padora o Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS"

PezepHbiil ypok. Pabora c
TexcTamMu 1o Teme "TerioBkie
SIBJICHUS"

PesepBubIiil ypok. Pabora ¢
TEKCTaMHU 10 TeMe "MarauTHele
SIBJICHUS"

OBLIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

145

https://m.edsoo.ru/ESL8MOH4W

https://m.edsoo.ru/FSH8W9IRSI

https://m.edso0.ru/G1L3L2X7L

https://m.edsoo.ru/Y2X8R3FON

https://m.edsoo.ru/J1J3F9B6T

https://m.edsoo.ru/P912D8K0OW



https://m.edsoo.ru/E8L8M0H4W
https://m.edsoo.ru/F8H8W9R8I
https://m.edsoo.ru/G1L3L2X7L
https://m.edsoo.ru/Y2X8R3F0N
https://m.edsoo.ru/J1J3F9B6T
https://m.edsoo.ru/P9I2D8K0W

9 KUIIACC

Konau4yecTBo yacos
Ne Hara DJIeKTPOHHBIE N (pPOBbIE

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHuss oOpa3oBaTe/ibHbIE pecypchl

padoThl padoThl

Mexannuyeckoe IBUKEHUE.
1 a 1 https://m.edsoo.ru/F4G6C1M7F
MarepuanbHas TOUKa

CucreMa orcuera.
2 OTHOCHUTEIBHOCTD 1 https://m.edsoo.ru/N5C9F5F5F
MEXAHUYECKOIr0 IBUKECHUS

PaBHOMEpHOE NpsAMOJIUHEITHOE
JBUYKEHUE

1 https://m.edso0.ru/Y4X4H7N6C

HepasnomepHoe

TPAMOJHHEHHOC JIBIPKCHHC. 1 https://m.edsoo.ru/VOU7B4D1Z

CpenHsisi ¥ MTHOBEHHAS
CKOpOCTh

[IpssMonuHeHOE
5 PaBHOYCKOPEHHOE JIBIKCHHE. 1 https://m.edso0.ru/JOP612ROH
Yckopenue

CKOpOCTh IPSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JIBHKCHUSI. 1 https://m.edsoo.ru/M9E114S5N

I'paduk ckopoctu

JlabopartopHas padota
"OnpeneneHne yCKOpeHus Tena

7 IIPY PABHOYCKOPEHHOM 1 1 https://m.eds00.ru/O0P8S4C1J
JIBIDKECHUU 110 HAKJIOHHOU

mIockocTu"


https://m.edsoo.ru/F4G6C1M7F
https://m.edsoo.ru/N5C9F5F5F
https://m.edsoo.ru/Y4X4H7N6C
https://m.edsoo.ru/V9U7B4D1Z
https://m.edsoo.ru/J0P6I2R0H
https://m.edsoo.ru/M9E1I4S5N
https://m.edsoo.ru/O0P8S4C1J

CB00OOIHOE ITaICHUE TE.

8 https://m.eds00.ru/J9Y372J1G
OmneiTel "anuies
PaBHOMEpHOE ABUXKEHUE 110

Bl

9 OKPYIHOCTH. Hiep Ifoﬂ 1 Hactota https://m.edsoo.ru/R8K1U9LAL
obparmenus. JluneitHas u
yTII0Basi CKOPOCTH

10 Hentpoctpemirenbiioe https://m.eds00.ru/AB09K INOU
yCKOpEHUe

11 Hepewit saxon Herorona. https://m.edsoo.ru/H6G2I17N4R
Bekrtop cumbl
B 5 H .

12 Topout 3“a1<0H bloToHa https://m.edso0.ru/F8S7N1T5N
PaBHoneiicTBYOIIIAs cHJTa
T I H .

13 PETHH SAROH HPIOTOHA https://m.eds00.ru/S5W4B2VOR
Cyniepnio3unius cui
P

14 CILICHHE 3a/1at Ha HPUMCHCHUC https://m.edsoo.ru/X4E7S7E6C
3akoHO0B HrproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/WOR3B0B2E
P C

16 CHICHIE 3a/aT 1O TeMe «ua https://m.edsoo.ru/NIN5UQH10
YOPYTOCTH»
JlabGopaTopHas pabora

17 «OmnpeneneHne KECTKOCTH https://m.edso0.ru/JOR6G3A10
TPy KUHBDY

18 Cuna TpeHus https://m.edsoo.ru/X7J9P9S8E
P C

19 CHICHAC Sa/at TO TeMe «ta https://m.eds00.ru/Z7K6Q4V2V
TPCHHSD
JlaGopaTopHas pabora

20 "Onpenenenue koddduuneHta https://m.edsoo.ru/U5B6R1V0Z

TPEHUS CKOJIBKEHUS"



https://m.edsoo.ru/J9Y3Z2J1G
https://m.edsoo.ru/R8K1U9L4L
https://m.edsoo.ru/A8O9K1N0U
https://m.edsoo.ru/H6G2I7N4R
https://m.edsoo.ru/F8S7N1T5N
https://m.edsoo.ru/S5W4B2V0R
https://m.edsoo.ru/X4E7S7E6C
https://m.edsoo.ru/W0R3B0B2E
https://m.edsoo.ru/N1N5U0H1O
https://m.edsoo.ru/J0R6G3A1O
https://m.edsoo.ru/X7J9P9S8E
https://m.edsoo.ru/Z7K6Q4V2V
https://m.edsoo.ru/U5B6R1V0Z

21

22

23

24

25

26

Pemmenue 3agad mo reme
"3akonsl Herotona. Cuia
ynpyroctu. Cuna tpeHus"

Cuia TSKEeCTH U 3aKOH
BCEMHPHOTO TATOTEHUSI.
Yckopenue cBOOOTHOTO
MaJeHUs

Ypok-koHpepeHmus " [IBmKeHHe
TEJI BOKPYT TPAaBUTAIMOHHOTO
nentpa (CoyiHeUHas CUCTEMA).
lamakTukn"

Pemenue 3amau nmo teme "Criia
TSOKECTH U 3aKOH BCEMUPHOTO
Taroreaus"

IIepBast kocMu4ecKas CKOPOCTb.
HesecomocTs u neperpysku

PaBHOBECHE MaTepUATHLHOM
TOUKH. AGCOTIOTHO TBEPAOE
Teno. PaBHOBecue TBEpAOTO Tena
C 3aKPEIUIEHHON OCBIO
BpalleHusi. MOMEHT CHIIBL.
LenTp TsoxecTH

https://m.edsoo.ru/B6USW9AS8Z

https://m.edsoo.ru/D9E4E9I2Z

https://m.edsoo.ru/T414P7P8W

https://m.edsoo0.ru/Z7P614D6B

https://m.eds00.ru/Q3T3V3Z0Y

https://m.edsoo.ru/P1A7D407W

27

PaBHOBecHe MaTepuanbHOR
TOUKH. AGCOTIOTHO TBEPIOE
Teso. PaBHoBecue TBEPAOro Tena
C 3aKPEIUIEHHON OCBIO
BpaleHusi. MOMEHT CUJIBI.
LleHTp TsKECTH

https://m.edsoo.ru/H9W1S5W8T



https://m.edsoo.ru/B6U8W9A8Z
https://m.edsoo.ru/D9E4E9I2Z
https://m.edsoo.ru/T4I4P7P8W
https://m.edsoo.ru/Z7P6I4D6B
https://m.edsoo.ru/Q3T3V3Z0Y
https://m.edsoo.ru/P1A7D4O7W
https://m.edsoo.ru/H9W1S5W8T

28

29

30

31

32

33

34

35

36

Pemenue 3agau no reme
"MowmeHnT cuisl. Llentp
TsKecTn"

[ToaroroBka K KOHTPOJIBHOMN

pabore 1o Teme "MexaHnueckoe

nBIDKeHue. B3zaumoencreue

TCI

KonrtponsHas pabora o Teme
"MexaHn4yecKoe IBUKEHUE.
Bsaumoneiictsue Ten"

Nmnynec Tena. IMITyasc CUIIBL.

3aKOH COXpaHEHHUs UMITYJIbCA.
VYupyroe u Heynpyroe
B3aUMOJICHICTBUE

Permrennie 3agau mo reme "3akoH

COXpaHEHHUs umIyibca'
VYpoxk-koHbepeHus
"PeakTuBHOE ABUXKEHUE B
MPUPOJAE U TEXHUKE"

Mexanudeckas pabota u
MOIITHOCTb

PaGora cuinbl TsDKECTH, CUITBI
YIPYTOCTH U CUJIbI TPEHHUS

JlaGopatopHas paboTa
«Omnpenenenne padOTHI CUIIBI
TPEHUs IPH PAaBHOMEPHOM
JIBYKEHUH TeJa 10

FOpHSOHTﬁJ’IBHOﬁ IMOBEPXHOCTU»

https://m.edsoo.ru/B8T6J2J6K

https://m.edsoo.ru/15X6B0B1I

https://m.edsoo.ru/W1V8P6V3B

https://m.edsoo.ru/D5U2T9J5B

https://m.edsoo.ru/M6H4V106L

https://m.edsoo.ru/N2S4U5J8T

https://m.eds00.ru/S3V3B4V1T

https://m.edsoo.ru/N6N9E3J4U

https://m.edso00.ru/J1G1B4T20



https://m.edsoo.ru/B8T6J2J6K
https://m.edsoo.ru/I5X6B0B1I
https://m.edsoo.ru/W1V8P6V3B
https://m.edsoo.ru/D5U2T9J5B
https://m.edsoo.ru/M6H4V1Q6L
https://m.edsoo.ru/N2S4U5J8T
https://m.edsoo.ru/S3V3B4V1T
https://m.edsoo.ru/N6N9E3J4U
https://m.edsoo.ru/J1G1B4T2Q

37

38

39

CBs13b 3HEprUM U pabOTBHI.
[ToTenuuanbHas SHEpPrUst
Kunernueckas sueprusi.
Teopema 0 KHHETUYECKOM
SHEPTUu

3aKoH COXpaHCHUA SHEPTUHU B
MECXaHUKE

https://m.edso0.ru/C2V7B6E2I

https://m.edsoo0.ru/J3T8L3D5T

https://m.edsoo.ru/M8VOW3W3F

40

JlaGopaTopHas pabora
«3yueHne 3aKkoHa COXpaHEHHU
SHEPTHUN

https://m.edsoo.ru/M3S2Y8J1H

41

42

43

KomebaTenpHo€e ABUKEHUE U €TO
XapaKTEPUCTHKH

3aryxaromue KoieOaHusl.
BoinyxaeHHble KoseOaHus.
Pe3onanc

MareMaTuuecKkuil U npy>KUHHBINA
MasiTHUKH

https://m.edsoo0.ru/S2N5G8W2K

https://m.edsoo.ru/N3SOW1U5E

https://m.edsoo.ru/I9M614R7Z

44

45

Ypok-uccnenoBanue
«3aBUCHUMOCTB TIEpUOaa
KoJIe0aHMH OT )KECTKOCTH
MPY>KUHBL X MACCHL I'Py3a»
[IpeBpanienue 3Hepruu npu
MeXaHHYECKHX KOJIeOaHusIX

https://m.edsoo.ru/Y4K3Y5P8X

https://m.edsoo.ru/L4W6V5Y9U

46

JlaboparopHast pabota
«OrmpeiesieHue 4acToThl |
repuoia KojebaHui
MPY>KMHHOTO MasiTHUKA»

https://m.edsoo.ru/D4T9R1F5R



https://m.edsoo.ru/C2V7B6E2I
https://m.edsoo.ru/J3T8L3D5T
https://m.edsoo.ru/M8V0W3W3F
https://m.edsoo.ru/M3S2Y8J1H
https://m.edsoo.ru/S2N5G8W2K
https://m.edsoo.ru/N3S0W1U5E
https://m.edsoo.ru/I9M6I4R7Z
https://m.edsoo.ru/Y4K3Y5P8X
https://m.edsoo.ru/L4W6V5Y9U
https://m.edsoo.ru/D4T9R1F5R

47

48

49

JlabopaTopHas pabota
«IIpoBepka HE3aBUCUMOCTH
repuo/ia KojiebaHuu rpysa,
MOJIBEILIEHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexannueckue BOJIHEL.

CBoiicTBa MEXaHUYECKUX BOJH.

[IpononpHbIE U TONIEpEYHbIE
BOJIHBI

Ypok-koHpepeHIHs
"MexaHH4eCKHE BOJIHEI B
TBEpIOM Tene. CelicMuIecKue
BOJIHEI"

https://m.edsoo0.ru/S4M7L4W3V

https://m.edsoo.ru/B2F6X2X0R

https://m.edsoo.ru/W1WO0M9JO0M

50

51

3Byk. Pactipoctpanenue u
OTpa)keHHE 3ByKa
Ypoxk-uccienoBanue
"HabmoneHne 3aBUCIMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

https://m.edsoo.ru/A7TR9U7S7Q

https://m.edso0.ru/N4Z4K9C9Y

52

53

54

I'pomKoOCTb 3ByKa U BHICOTA
TOHA. AKyCTHYECKHUH PE30HAHC
VYpok-koHbepeHus
"VabpTpa3zByk u nH(Gpa3ByK B
MPpUPOJC U TEXHUKE"

[ToaroToBka Kk KOHTPOJIBLHOU
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHn4yeckue
Kose0aHus ¥ BOJIHEI"

https://m.edsoo.ru/J1IR2M3Q3W

https://m.edsoo.ru/U3W9Q7R9S

https://m.edsoo.ru/F8M20Q6T5V



https://m.edsoo.ru/S4M7L4W3V
https://m.edsoo.ru/B2F6X2X0R
https://m.edsoo.ru/W1W0M9J0M
https://m.edsoo.ru/A7R9U7S7Q
https://m.edsoo.ru/N4Z4K9C9Y
https://m.edsoo.ru/J1R2M3Q3W
https://m.edsoo.ru/U3W9Q7R9S
https://m.edsoo.ru/F8M2Q6T5V
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KonTponbhas pabota no teme
"3aKOHBI COXpaHEHUSI.
Mexannueckue KoneGaHus u
BOJIHBI"

DIJIEKTPOMArHuTHOE TOJIE.
9J'ICKTpOM3FHPITHBI€ BOJIHBI

CBolicTBa 2JIEKTPOMATHUTHBIX
BOJIH

Ypok-koupepenuus "Lkana
ANEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue
3JIEKTPOMArHUTHBIX BOJIH TSI
COTOBOM CBsI31"

Ypok-uccnenosanue "Mzydenne

CBOMICTB SJICKTPOMArHuTHBIX
BOJIH C ITIOMOIIbIO MOOUIIBHOTO
tenedona"

Pemenue 3aga4d Ha OIIPCACIICHUC

HaCTOTHhI 1 JJIMHBI
QJICKTpoMar HUTHOI BOJIHEI

DJIEKTpOMarHuTHas IPUPOJIa
cBeta. CKOpOCTh CBeTA.
BonHoBbIE cBOMiCTBa cBETa

UcTounukn cBeTa.
[IpssMonuneHOE
pacnpoCcTpaHEeHHUE CBETA.
3armenust Connua u JIyHbl

https://m.edsoo0.ru/V4G6V1F40Q

https://m.edsoo0.ru/U6Q7S6X6F

https://m.edsoo.ru/K7B7Z4W6C

https://m.edsoo.ru/SOU6R8I1C

https://m.edso0.ru/T3R1R0CS8I

https://m.edso0.ru/Q2V5N7R5J]

https://m.edsoo.ru/S1IUOF1L6Y

https://m.edso0.ru/Q8A4S9T4J



https://m.edsoo.ru/V4G6V1F4Q
https://m.edsoo.ru/U6Q7S6X6F
https://m.edsoo.ru/K7B7Z4W6C
https://m.edsoo.ru/S0U6R8I1C
https://m.edsoo.ru/T3R1R0C8I
https://m.edsoo.ru/Q2V5N7R5J
https://m.edsoo.ru/S1U0F1L6Y
https://m.edsoo.ru/Q8A4S9T4J
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64

65

66

67

3aK0H OTpaXKEHUS CBETA.
3epkana. Pemenue 3a1ay Ha
MPUMEHEHHE 3aKOHA OTPAKECHUS
cBeTa

[Ipenomnenue cBera. 3akoH
MIPEIOMIIEHUS CBETA

[TonHOE BHYTpEeHHEE OTpaXKEHUE
cBeTa. Vcromm30BaHue TMOTHOTO
BHYTPEHHETO OTPAXKEHU B
OINITHYECKUX CBETOBOIAX

JlaGopartopHas pabota
"UccnenoBanue 3aBUCUMOCTH
yTJ1a IPeIOMIICHHUS] CBETOBOTO
Jqyd4a OT yIJia maJieHus Ha

rpaHulie "BO3ayX-CTEKJIO
VYpoxk-koHpepeHus

"M cnoib30BaHKE TIOJTHOIO
BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS
CBS3b"

https://m.edsoo.ru/Z5A3H2U4R

https://m.edsoo.ru/M2H2C8U4S

https://m.edso0.ru/N4S3PSE9QT

https://m.eds00.ru/S3DIN6T1T

https://m.edso0.ru/YOT3K7BON

68

JInaser. Onrrnyeckast cuia
JIMH3bI

https://m.edsoo.ru/17\VVON3C6C
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[TocTpoenue n3obpaxeHuii B
JTUH3aX

https://m.edso0.ru/K6Z010T2C

70

JlaboparopHast pabota
"Onpenenenue GOKyCHOTO
PacCTOSIHUS U ONTHYECKOW CHIIBI
coOuparormien THH3bI"

https://m.edsoo.ru/I8J5C1E2F



https://m.edsoo.ru/Z5A3H2U4R
https://m.edsoo.ru/M2H2C8U4S
https://m.edsoo.ru/N4S3P8E9T
https://m.edsoo.ru/S3D1N6T1T
https://m.edsoo.ru/Y0T3K7B0N
https://m.edsoo.ru/I7V0N3C6C
https://m.edsoo.ru/K6Z0I0T2C
https://m.edsoo.ru/I8J5C1E2F
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73

VYpok-koHpepeHus
"OnTryecKkue JIMH30BbIE
puoopsI"

I'ma3 kak onruyeckas cuctema.
3peHue

Ypok-koudepenus "ledpexTs
3penus. Kak coxpanurs 3peHue"

https://m.edsoo.ru/X3H910W7U

https://m.edsoo.ru/R8M7Q511A

https://m.edsoo.ru/N6D1A6Z30Q

74

Paznoxenue 6enoro ceera B
cnektp. Oneitel HptoToHA.
CrnosxeHue CreKTpaabHbIX
uBeroB. /lucnepcus ceera

https://m.edso00.ru/G60601H6Y
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JlaboparopHasi padoTa "OnbITHI
0 Pa3JIoKEHHUIO OEJIOTO CBETa B
CIIEKTP M BOCTIPUATHIO LIBETA
MPEIMETOB MPH UX HAOIIOCHUN
yepe3 [BETOBbIE (GMIILTPHI"

VYpoxk-npaktukym "BoiaHOBbIE
CBOICTBa CBeTa: AMCIEPCHS,
uHTepdepeHIus u qudpakms’”
OmnsiTel Pesepdopaa u
IJIaHEeTapHas MOJICNIb ATOMa

[Tocrynater bopa. Moaens
aroma bopa

Hcnyckanue u noryiomeHue
cBera aToMoM. KBaHTHI.
JInnenyarsie CIIEKTPHI

Ypok-npaktuky™m "Habmrogenue
CIIEKTPOB UCITyCKaHUS"

https://m.edsoo.ru/R7U7B4P1K

https://m.edsoo.ru/T2L4Z0X8T

https://m.edso0.ru/X9G1Z8I11P

https://m.edsoo.ru/A7C3C9B5V

https://m.edso0.ru/C60Q6K4B0B

https://m.edsoo.ru/U5D5G7M30



https://m.edsoo.ru/X3H9I0W7U
https://m.edsoo.ru/R8M7Q5I1A
https://m.edsoo.ru/N6D1A6Z3Q
https://m.edsoo.ru/G6O6O1H6Y
https://m.edsoo.ru/R7U7B4P1K
https://m.edsoo.ru/T2L4Z0X8T
https://m.edsoo.ru/X9G1Z8I1P
https://m.edsoo.ru/A7C3C9B5V
https://m.edsoo.ru/C6Q6K4B0B
https://m.edsoo.ru/U5D5G7M3O
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82

PagnoakTHBHOCTE U €€ BUIBI

Crpoenue aTOMHOTO sijipa.
Hyxnonnas Mmoaens

https://m.edsoo.ru/E5V7FOP1X

https://m.edsoo.ru/GOA9Q8P4U
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PannoakTuBHBIC IpEBpaICHUSI.
N30TomE!

https://m.edsoo.ru/G2V8Z1Y8N
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92

Pewenne 3anau o reme:
"PannoaxkTuBHBIE IpEBpalieHus"
[Tepuon nonypacnana
Ypok-koH(bepeHIHs
"PaguoakTHBHBIE U3TYyUYCHHUS B
IPUPOJIE, MEAULIMHE, TEXHUKE"
S nepHble peakiu. 3aKOHBI
COXpPaHEHUs 3apsAA0BOT0O U
MaccoBOTO YHCell

DHeprust CBS3M aTOMHBIX SIJIED.
CBs13p Macchl U SJHEPTUH

Pemenue 3ana4 no teme
"SAnepHble peakuuu”

Peakuuu cunTe3a u geneHust
anep. UCTOYHUKY SHEpruun
ConHua u 3B€311
Ypok-koupepenmus "Anepras
sHepreTuka. JlencTBus
PaAMOAKTUBHBIX U3ITyUYEeHUHN Ha
YKUBbIE OpraHU3MBbI"
IToaroroBka K KOHTPOJIBHOMI
pabote 1o Teme
"DJeKTPOMAarHUTHOE TOJIE.

https://m.edsoo.ru/J7K2G5V5L

https://m.edsoo.ru/V3W7A9K3C

https://m.edsoo.ru/T1S9P615I

https://m.edsoo.ru/N8O7SON3K

https://m.edso0.ru/Q4MQOUOX5G

https://m.edsoo.ru/I0LOS3U6W

https://m.edsoo.ru/T3SA7TILIG

https://m.edsoo.ru/X102Z5W30

https://m.edso0.ru/L9Y3H8I2X
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https://m.edsoo.ru/G0A9Q8P4U
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https://m.edsoo.ru/L9Y3H8I2X
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97

DNeKTPOMArHUTHBIC BOJTHBI.
KsanroBrie sBiaenus"

Konrponsnas padora o Teme
"DJIEKTPOMArHUTHOE TIOJIE.
DNEKTPOMArHUTHBIC BOJTHBI.
KBanToBsie siBieHUS"

IToBTOpenue, o6o0IIEHNE.
JlabopaTopHbie pabOThI 110
Kypcy "B3aumoneiictsue Ten"

[ToBTOpEeHME, 0000IIEHNE.
Pewrenne pacueTHbIX U
KaueCTBEHHBIX 3a/1a4 110 TeMe
"TernnoBbie MPOIECCHI"

IToBTOpenue, o6o0IEeHHE.
Pewrenne pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 [0 TeMe

"KII/] TeruioBbIX ABUTATEISH"

IToBTOpenue, o6o0IIEeHNE.
Pemenne pacueTHBIX 1
Ka4eCTBEHHBIX 33J[ay 110 TeMe
"KIIJI snekTpoycTaHOBOK"

https://m.edso00.ru/03Z8X0G5V

https://m.edso00.ru/G3Y700L6R

https://m.edsoo.ru/I8U6K308L

https://m.edsoo.ru/11C611U0W

https://m.edsoo.ru/M91703R8N

98

[ToBTOpEeHnue, 06061IEHNE.
JlaGopaTopHbie pabOTHI 11O
Kypcy "CBeToBble sIBJICHUS"

https://m.edso0.ru/N3C8J6N4B

99

[ToBTOpenue, obo0mIIeHNE.
PaGora ¢ TekcTamu 1o Teme
"3aKOHBI COXpaHEHUs B
MexaHuke"

https://m.edsoo.ru/NON5Z9T4L



https://m.edsoo.ru/O3Z8X0G5V
https://m.edsoo.ru/G3Y7O0L6R
https://m.edsoo.ru/I8U6K3O8L
https://m.edsoo.ru/I1C6I1U0W
https://m.edsoo.ru/M9I7O3R8N
https://m.edsoo.ru/N3C8J6N4B
https://m.edsoo.ru/N9N5Z9T4L

[ToBTOpeHnue, 06061IEHNE.

100 Pabora ¢ Tekctamu o teme 1 https://m.edsoo.ru/PSW1Q5R7G
"KomebaHus 1 BOJIHBL"

[ToBTOpEHnue, 060061IEHNE.
101 Pabora ¢ TexcTamu o Teme 1 https://m.edsoo0.ru/D4V0Z0MOI
"CBeToBBbIE gBIcHUA"

IToBTOpenue, o6o0IIEHNE.
102 Pabora ¢ TexkcTamu 1o Teme 1 https://m.edso0.ru/L519U6G3L
"KBanToBas u saaepHas Gpusnka'
OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102 3 27


https://m.edsoo.ru/P8W1Q5R7G
https://m.edsoo.ru/D4V0Z0M0I
https://m.edsoo.ru/L5I9U6G3L




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pasinyaThb ABJICHUSA IO OMMMCAHHUIO UX XapPaKTCPHBIX CBOWCTB W Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC (1)I/I3I/I‘-IGCKOC SAIBJICHUC

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKHUX SIBICHUN B
OKpYXaroIleM MHUpe, B TOM uucie GU3NYECKue SBJICHUSI B IPUPOJIE,
P 3TOM MEPEBOAUTD MPAKTUUECKYIO 33/1a4y B YU4EOHYIO, BBIICTATh

CYILIECTBEHHbIE CBOICTBA (IPU3HAKN) PUINYECKUX SABJICHUIN

1.4

1.5

ONKCHIBATh M3YYCHHBIC CBOWMCTBA Tel W (PU3MUECKUE SBICHHS,
UCTIONB3YSl (DU3MUECKHE BEJIWYUHBI, MPH ONHCAHUU MPABUIBHO
TpPakTOBaTh (U3UYECKUH CMBICH MCHOIB3YEMBIX BEIUYHMH, HX
0003HaYeHUss M eIUWHUIBI (U3NYECKHX BEJIMYUH, HAXOIUTh
(GopMyJibl, CBS3bIBAIOIIME JAHHYIO (U3UYECKYIO0 BEJIMYUHY C
JIPYTUMH BETUYMHAMU, CTPOUTH IpadUKN U3yUEHHBIX 3aBUCUMOCTEH

(GUBHYECKUX BETUIHH

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3NUECKUE SBICHUS U TIPOIIECCHI,
WCIIONb3ysl WM3YyYEHHBIC 3aKOHBI, IIPM ITOM J1aBaTb CJIOBECHYIO
(GOpMYyITUPOBKY 3aKOHa ¥ 3allMCHIBATh €r0 MaTEeMaTU4YeCKOe

BBIPa’>XCHHUC

1.6

OOBSICHATh (PU3MUECKUE SBJICHMS, MPOLIECCHl U CBOWCTBA TEJl, B TOM
qucie U B KOHTEKCTE CHUTyallMil IpPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABIATH I[PUYUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 | — 2 JIOTMYecKWx IaroB ¢ omopoil Ha 1 — 2
U3yUEHHBIX CBOWCTBA (PU3MUECKUX SBICHUH, (PU3NUYECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

1.8

1.9

1.10

pemarb pacy€THbIe 3a1aud B | — 2 neHCTBUS, UCIIONIB3YS 3aKOHBI U
dbopMyIbl, CBsI3bIBaONIME (DU3MYECKHWE BEIWYHHBI: Ha OCHOBE
aHaJaM3a yCJIOBMS  33/ladyd  3alMChIBaTh  KpaTKOe  yCIIOBHE,
MOJICTABIATh (PU3NYECKUE BEIMYUHBI B (OPMYIBI W TPOBOJUTH
pacuéTel, HAXOJWUTh CIPABOYHbIE JaHHbIE, HEOOXOIUMBbIE MJIs
pelieHusl  3ajJady, OLEHUMBATh  PEATUCTUYHOCTH  IOJYYEHHOU

(U3UYECKON BETHYUHBI

pacrno3HaBaTh MpPOOJEMBbl, KOTOPbIE MOYKHO PEUIMTh MPU MOMOILIU
(GU3NYECKUX METOJOB, B OIMCAHUU WCCJICIOBAHUS BBIICIATH
MpOBEpPsSIEMOE  MPEIINoNoKeHne  (TWmoresy),  pasiaudarb |
MHTEPIPETUPOBATH IOJIyUYEHHBIH pe3ysbTaT, HAXOAUTh OIIMOKH B

XO0J¢€ oIibITa, A€JaTh BEIBOJEI 110 €0 pE3yJjibTaTaM

MPOBOJMTH OTBITHI IO HAOIIOACHUIO (DU3UYECCKUX SBICHUH WU
busznyeckux  CBOMCTB  Tel:  (OpPMyIHpOBaTh  MPOBEpPSIEMbIC
MPEIIONIOKEHNsI, COOUpaTh YCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aUCHIBATH X0/ ONbBITa U (POPMYIUPOBATH BHIBO/IBI
BBITIOJIHATH MPSMBIC U3MEPEHUS C UCIIOJIb30BAHUEM AaHAJIOTOBBIX U
UQPPOBBIX MPUOOPOB, 3aMHUCHIBATH MTOKa3aHHUs MPHOOPOB C yUETOM

3aJIaHHON a0COJTIOTHOM MOTPEITHOCTH U3MEPEHUI

1.11

1.12

NPOBOJIUTH HCCIIEIOBAaHHE 3aBUCUMOCTH OAHON  (puznueckoi
BEJIMYMHBI OT JPYTOMl C KCIIOJB30BAaHUEM TMPSIMBIX H3MEPEHHIA,
y4acTBOBATh B IUIAHWPOBAaHWU y4eOHOTO HCCIICTOBAaHUS, COOMPATh
YCTAaHOBKY W BBIMOJHATH HW3MEPEHUs, CIEAys NpPeIsIOKEHHOMY
wiaHy, (UKCHPOBAaTh pe3yJabTAaThl IOJYYCHHOH 3aBHCHMOCTH
(¢u3MUeCKUX BEIMYMH B BUJE NPEATIOKEHHBIX TaOIHIl U TPapHKOB,

ACJIaTh BBIBOABI 110 PE3YJIbTaTaM HCCICAOBAHUA

MPOBOANTH KOCBEHHBbIE M3MEPEHHUs (PU3NYECKUX BEIMYUH, CIEIys
IPEUIOKEHHON MHCTPYKLUMU: TIpU  BBIIOJHEHUMM H3MEpPEHUI
coOuparh 3KCHEPUMEHTANbHYIO YCTAHOBKY M BBIYHCISATH 3HAUCHUE

UCKOMOU BETNYNHEI

1.13

coOmoaTh TpaBWJIa TEXHUKHM O€30MacHOCTH Ipu paboTe ¢

n1abopaTOpHBIM 000PYI0BaHUEM

1.14

yKa3blBaTh MPUHIMIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIIUIBLI JEHCTBUS H3yUYEHHBIX

npuOOpOB U TEXHUYECKUX YCTPOWCTB C MOMOUIbIO MX OIHUCAHUS,



1.15

1.16

1.17

1.18

1.19

8 KUIIACC

UCIOJNB3YySl 3HAHHUA O CBOMCTBaX (PU3MUECKUX SBIEHUU U
Heo0Xo1uMble (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

IOPUBOAUTh MNpUMEPhl (HAXOAUTh HHPOPMALUIO O MPUMEPaAX)
IPAaKTUYECKOTO  MCIOJIb30BaHMs  (DU3MYECKMX  3HAHMW B
MOBCEHEBHOM KM3HM sl obOecrieyeHus: Oe30MacHOCTH  IpH
oOpamieHun ¢ npubopaMu U TEXHHYECKUMH YCTpONCTBaMH,
COXpaHEHMs 370pOBbS M COOJIIOJIEHHS HOPM 3KOJOTMUYECKOTO

MOBEJICHUS B OKPYKAIOUIEH cpee

OCYILECTBIIATH OTOOP UCTOYHUKOB MH(pOpMaLuu B ceTH MHTEepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U IyTEM CPABHEHUS PAa3IM4HBIX NCTOYHUKOB
BBIJICNIATh MH(YOPMALIMIO, KOTOpas SIBJISETCS] MPOTUBOPEUNBOM MM

MOXET OBITh HEOCTOBEPHOI

UCIIOJIb30BATh npu BBITIOJTHEHUH yueOHBIX 3aJlaHui
HAYYHOIOMYJISIPHYIO ~ JIUTEpAaTypy  (U3MYECKOTO  COJEpIKaHMA,
CIpaBOYHBIE MaTepuaybl, pecypchl cetu VHTepHeT, BiaxeTh
npuéMaMu KOHCIIEKTUPOBaHUs TEKCTa, npeoOpa3oBaHus

uH(POPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIEC M YCTHBIE COOOIICHHS
HA OCHOBe 2 — 3 WCTOYHHMKOB WH(poOpMAIUU (HU3HUECKOTO
COJICpKaHUs, B TOM YHCJI€ TTyOJUYHO JIeNIaTh KPaTKHUE COOOIIECHUS O
pe3ynbTaTax MPOEKTOB WM Yy4eOHBIX HCCIEAOBAHUN, TMPU ITOM
rPaMOTHO MCIIOJIb30BaTh MU3YUYEHHBIM MOHATUHHBIA anmapaTr Kypca

(bu3KKH, CONMPOBOXKIATH BHICTYIICHUE MPE3eHTAUEeH

IpU  BBIIOJIHEHUU  Y4YEOHBIX MPOEKTOB U  HCCIENOBAaHUM
pacmpenensiTb O0S3aHHOCTH B TpyNIEe B COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJa4aMH, CJICIUTh 32 BBIIIOJHEHUEM IIIaHA
IENCTBUI, ameKBaTHO OLEHMBAaTL COOCTBEHHBIM BKJIAL B
JESTEIIBHOCTD TpyIIIBL, BBICTPanBaTh KOMMYHHMKaTUBHOE

B3aPIMOI[eI>’ICTBHe, YUUThIBAsA MHCHUC OKPYIKAIOIIUX



Kon
NMPOBEPAEMOro
pe3yJbTarTa

11

1.2

1.3

1.4

1.5

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHON NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

HCIIOJBb30BaTh IMOHATHA

pas3inyaTh ABJICHUS IO OMMCAHHUIO UX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX TaHHOE (PU3UUYECKOE SBICHHUE

pacrmo3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKUX SIBICHUN B
OKpY’KaloIIeM MHpE, B TOM 4yHciie (U3NUYECKUE SIBICHHUS B MIPUPOJE,
[P 3TOM MEPEBOAUTD MPAKTUUECKYIO 33/1a4y B YUEOHYIO, BBIIETATh

CYILIECTBEHHBIC CBOMCTBA (MIPU3HAKM) (PUINUECKUX SIBICHUN

ONHUCHIBATh M3YYEHHbIE CBOMCTBA Tel W (PU3MUECKUE SBICHMUS,
UCNONb3ysl (U3UYECKHE BEIMYMHBI, IPU ONHUCAHUM IPABUIBHO
TPaKTOBaThb  (U3MYECKUHA CMBICT  HCHOJB3YyEMBIX  BEIUYMH,
0003HaUeHUss M €IUHULBI (U3NYECKUX BEJIMYUH, HAXOIUTh
(dopMysbl, CBS3BIBAIOLIME JAHHYIO (DU3HUYECKYIO BEIHYMHY C
JIPYTMMH BETUYMHAMHU, CTPOUTD IpaUKU U3yUEHHBIX 3aBUCUMOCTEN

(1)I/I3I/I‘{eCKI/IX BCINYNH

XapaKTCpU30BaTh CBOMCTBaA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUS U MPOLICCCHI,
HCIIOJIB3YyA HW3YYCHHBIC 3aKOHBI, IIpWM 3TOM JaBaTb CJIOBCCHYIO
(I)OpMyJII/IpOBKy 3aKOHa MW 3alucChiBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

1.7

1.8

OOBSICHATH (PU3NYIECKHE MPOIECCHl 1 CBOMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE€ CHUTyaluil IPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 noruueckux maroB ¢ nmomouipbio 1 — 2 M3y4eHHBIX CBOMCTBA

¢bu3nyecKuX SBJICHUHN, PU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

pemaTts pacy€THBIE 3a1a4u B 2 — 3 JEeCTBUS, NCIOB3YS 3aKOHBI U
(bopMyIbl, CBS3bIBAIOLIME (PU3MUECKUE BEJIWYMHBI: HAa OCHOBE
aHaJIM3a YCIOBHS 3aJa4M 3allMCHIBATH KPAaTKOE YCJIOBUE, BBISABIATH
HE/IOCTAaTOK JIaHHBIX JUI PELIeHMs 3aJaud, BBIOMpPATh 3aKOHbBI U
bopMyIibl, He0OXOUMBbIE AJIsl €€ pelleHUs, IPOBOAUTh PACUETHI U
CpaBHUBaTh MOJYYEHHOE 3HAaue€HUE (U3UYECKOM BEIMYUHBI C

HU3BCCTHBIMU JaHHbBIMH

pacrno3HaBaTh MPOOJIEMBbl, KOTOPblE MOKHO PEUIMTh MPU MOMOIIU

(bI/I3I/I‘{eCKI/IX METOHNOB, HCHOJIB3Yyd OIMKMCAHUC HCCICAOBAHU,




1.9

1.10

1.11

BBIICIATDH ITPOBEPACMOC NIPCAIIOIOKCHUC, OUCHHUBATDL IMTPAaBUJIbHOCTD

nopsaKka NpoOBCACHUS UCCIICAOBAHUA, NCIIATh BBIBO/AbL

NPOBOJUTH OIBITH 10 HAOIOJCHUIO (DU3MYCCKUX SIBJICHUN WM
(GU3MYEeCKUX  CBOMCTB  Tel:  (HOPMYJIHUpPOBATH  IPOBEPSIEMbBIC
MPEINONIOKEeHUsI, COOUpaTh YCTAaHOBKY W3  MPEAJIOKEHHOTO

000pyA0BaHuUs, ONKUCHIBATh XO/1 ONbITa U (POPMYIUPOBATH BHIBObI

BBIIIOJHATL HNPAMBIC H3MCPCHHUA C HMCIIOJIBb30BAHHUEM aHAJIOI'OBBIX
npuOOpoB U  JAaTYMKOB (U3MUYECKUX BEIUYMH, CPaBHUBATh
pe3ynbTaThl U3MEpPeHW ¢ Yy4€ToM 3aJaHHOW  abCONIOTHOM

MOrpeIIHOCTHU

IPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OAHOM  (uznueckoi
BEJIMYUHBl OT JAPYrOM C HCIIOIB30BAHMEM IPSAMBIX W3MEPECHHM:
IUITAHUPOBATh HCCIEIO0BaHWE, COOMpPATh YCTAHOBKY U BBIINOJHSTH
U3MEPEHUs, CleAys TMpeIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTHU B BUJE TaOJIUI U rpadUKoOB,

ACJIaTh BBIBOAKBI 11O PE3YJIbTaTaM HCCICAOBAHUA

1.12

1.13

1.14

MPOBOAWTh  KOCBEHHBIC UW3MEpPCHHsS]  (DU3MYECKHX  BEIIMYHH:
IUIAHUPOBAaTh ~ U3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIBLHYIO
YCTaHOBKY, Cjeays MNpPeJI0KEHHON HWHCTPYKUUU, U BBIYUCIATH

3HA4YCHHEC BCIIMYNHBI

CO6.]'IIOI[aTB npaBujia TCEXHUKU 0€e301acHOCTH pu pa60Te C

1a00paTOPHBIM 000PY1I0BAaHUEM

XapaKTepU30BaTh MPUHIUIBI JEHCTBHS H3YUYEHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa UX OINHCAHMS, HCIOJB3Ys
3HAHUSI O CBOMCTBAaX (U3MYECKUX SBICHUH U HEOOXOAMMBIE

(1)1/1314%01(1/16 3dKOHOMCPHOCTH

1.15

pacro3HaBaTh MPOCThIe TEXHUUECKHUE YCTPOICTBA U U3MEPUTEIIbHbBIE
npuOOPHI 1O CXeMaM U CXEMaTHYHBIM PUCYHKAaM, COCTABIISATH CXEMBbI
ANEKTPUYECKUX TIeNeld ¢ TOCIe0BaTeIbHBIM | TapaJlieIbHBIM
COCIMHEHUEM DJJIEMEHTOB, pa3inuas YCJIOBHbIE OO0O3HAYCHUS

QJICMCHTOB 3JICKTPUYCCKHX I.ICHCFI

1.16

MPUBOANTh TPHUMEPHl (HAXOAUTh HH(POPMALIUIO O TPUMEPaXx)
MPAKTHYECKOTO  HCIOJIb30BaHUA  (PU3MYECKUX  3HAHWA B
MOBCEIHEBHON JKM3HM g oOecredeHus Oe30MacHOCTH IpHU

oOpamieHun ¢ npuOopaMM U TEXHHUYECKUMH yCTPOHCTBAMH,



1.17

1.18

1.19

1.20

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJabTara

11

COXpAaHCHUSA 3O0POBbS U CO6J'IIOI[GHPI$I HOPM 3KOJIOTMYCCKOTO

MOBEJICHUS B OKPY KarolIeil cpene

OCYUIECTBIIATh MOUCK HMH(OpManuu (U3NYECKOTO COIEPKaHUA B
cety IHTepHET, Ha OCHOBE UMEIOIINXCS 3HAHUHN U MMyTEM CpaBHEHUS
JOTIOTHUTEIHHBIX HMCTOYHUKOB BBIACNIATH HH(POPMAINIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEJTOCTOBEPHOM

WCIIOJIb30BaTh TMPU BBHIMIOJIHEHUM Y4YE€OHBIX 3aJaHuid Hay4dHO-
MOMYJISIPHYIO JIUTEPATYPY (PU3UUECKOTO COJEPIKaHUs, CIPABOUYHBIC
Marepuasibl, pecypcbl cetu MHTepHer; Bianeth npuémMaMu
KOHCTIIEKTUPOBAHUs TEKCTa, mpeoOpa3zoBaHus HHGOPMAIIUU U3 OTHOM

3HAKOBOM CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBCHHBIC IMUCHMEHHBIC W  KpPaTKUE YCTHBIC
cooOrieHus, 0000mas nHPpOpMAIUI0 U3 HECKOIBKUX HCTOYHHUKOB
(GU3UYECKOTO COAepKaHUSA, B TOM YUCIE MyOIWIHO MPEICTABISAThH
pe3yNbTaThl MPOSKTHOM WIIH UCCIEA0BATEIBCKOMN ASSITENEHOCTH, IPU
TOM TPaMOTHO HCIIOJIb30BAaTh W3yYCHHBIM IOHATUHHBIN amnmapar

Kypca (1)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauHeﬁ

IIPU BBINOJIHEHUU Y4E€OHBIX MTPOEKTOB U UCCIIeT0BAaHUN (HU3HUECKUX
MPOIIECCOB pacTpeAeiaTh 00sS3aHHOCTH B TPYIINE B COOTBETCTBHH C
MOCTaBJIICHHBIMU 3a/a4aMH, CJIEAUTh 3a BBINOJHEHUEM IUIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIQJ] B JEATEIBHOCTh TPYIIbI, BHICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE, TMPOSABISASL  TOTOBHOCTH

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHNS] OCHOBHOM

00pa30BaTeIbLHON NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHUs

HCIIOJIb30BaTh U3YUYCHHBIC TOHATUSA

1.2

pas3siinvdaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/IBI/I‘IGCKOC SABJICHHUC

1.3

pacro3HaBaTh MpPOSBIECHUE H3YYEHHBIX (DU3MUECKUX SIBICHUN B

OKpYyZKarumeM MUpe, B TOM YUCITIC (bI/I3I/I‘-ICCKI/IC SBJICHUA B IPUPOAC,



14

1.5

1.6

1.7

IIPU 3TOM MEPEBOAUTD MIPAKTUUECKYIO 33/1a4y B YUEOHYIO, BbIIEIATh

CYILIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PUINUECKUX SIBICHUN

OINUCBHIBATh M3YYECHHbIE CBOWMCTBA Tel W (PU3MUECKUE SBICHMS,
UCTONb3ysl (PU3MYECKHE BEIMYMHBI, IPU OMNHUCAHUM IPABHIBHO
TPakTOBaThb  (U3MYECKUH  CMBICT  HCHOJB3YyEMBIX  BEJUYMH,
0003HaUeHUs] W E€OUHUIBI (U3NYECKUX BEJIMYMH, HaXOJIUTh
GopMysbl, CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIMUUHY C
JIPYTUMH BEITMYNHAMH, CTPOUTH TPa(UKH U3yUEHHBIX 3aBUCUMOCTEH

(1)1/1314%01(1/1){ BCIINYNH

XapaKTCpU30BaTb CBOMCTBaA TCII, (pmnqecm/le SABJICHUS U ITPOLICCCHI,
HCIIOJIB3YyA HW3YYCHHBIC 3aKOHBI, IIPpWU 3TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW 3alucChiBaTb €0 MaTCMaTHYCCKOC

BBIPA)KCHHE

OOBSACHATH (1)I/I3I/I‘ICCKI/IG PpOLECChI U CBOMCTBaA TCJI, B TOM 4YUCJIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTCpa:
BBIABJIATh HPUYHUHHO-CICICTBCHHBIC CBA3U, CTPOUTDH 00BSACHCHHE M3
2 — 3 JNOruYecKux IIaros ¢ IIOMOIIIBIO 2-3 N3YyUCHHBIX CBOMCTBA

¢bu3nUecKux SABICHUA, GPU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemats pacuéTHbie 3aJa4yu (ONMUparoImuecs Ha cucremy u3 2 — 3
YpaBHEHMIi), HCIONB3ysl 3aKOHbBI M (OPMYJIBI, CBSI3BIBAIOLIUE
¢u3nveckne BENMYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3aJadu
3allUCBIBATh KPATKOE YCJIOBHE, BBIABIATH HENOCTAIOLINE WIH
M30BITOYHBIC JAHHBIE, BRIOMPATh 3aKOHBI M ()OPMYJIIbI, HEOOXOMMBbIE
JUI peLleHUs, MPOBOJUTh PACYETHI U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAUCHU q)H3PI‘-ICCKOI>i BCJINYHHBI

1.8

pacro3HaBaTh IMPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh IMpPU IOMOIIU
(bu3MYEeCKUX METOJIOB, UCTIOJIb3Ys OMMCAHNE UCCIIEJOBAHUS, BBIIEIATh
IIPOBEPSIEMOE NIPENTIONIOKEHNE, OLICHUBATH IPAaBUJIBHOCTH IOPSAKA
IIPOBEACHHS HCCIECI0BAHMs, MIEJIaTh BBIBOABI, HHTEPIPETUPOBATH

pe3ybTaThl HAOIOICHUN 1 OTTBITOB

1.9

NPOBOJIUTH OMBITBI TIO0 HAOJIONCHHIO (U3MUYCCKHUX SIBJICHUH WU
(M3UYECKHX CBOWCTB TEJN: CAMOCTOSTENHFHO COOUPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 000pyI0BaHMSA, OMUCHIBATH XOJI OIBITA M €ro

pe3ynbTaThl, GOPMYJIUPOBATH BHIBOIBI



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

IPOBOAMTH TPU HEOOXOIMMOCTH CEpPUI0 MPSMBIX H3MEPEHUH,
ompenenss CpeAHee 3HAYCHHE H3MEpSIeMON BEeNUYHHBI ((OKyCHOE
paccTostHue coOuparoiiel JUH3bI), 000CHOBBIBATh BHIOOP crmocoba

U3MepeHust (M3MEPUTEIHLHOTO MPUOopa)

IPOBOJUTH HCCIEIOBaHHE 3aBUCHUMOCTEH (PU3MUECKUX BEITUYMH C
HCIIOJIb30BaHUEM NPSIMBIX U3MEPEHUN: IIIIaHUPOBATh HCCIIE0BaHNUE,
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJbTATHI
MOJYYCHHOW 3aBHCUMOCTH (PM3MUECKUX BEIMYMH B BUAE TaOIHIH

l"pa(bI/IKOB, JCJIaTb BBIBOABI 110 PE3YyJibTaTaM HCCIICIOBAHUA

OPOBOIUTH  KOCBEHHBIE  M3MEpPEHHMs  (U3MYECKUX  BEIMYMH:
IUIAHUPOBAaTh ~ U3MEpPEHUs,  coOupaTh  SKCIEPUMEHTAILHYIO
YCTAHOBKY U BBINOJHATE U3MEPEHHUs, CIEAys IPEeUIOKEHHON
WHCTPYKLMH, BBIYHCIATH 3HAYCHHE BEJIIMYMHBI M AHAIM3UPOBATH
IIOJ[yYE€HHBIE pEe3yNbTaTbl C Y4YETOM 3aJaHHOM IOTPEIIHOCTH

M3MEpPEHUI

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH Mpu pabore ¢

71a60paTOPHBIM 000PYI0BAaHUEM

pas3In4aTh OCHOBHBIC NMPU3HAKU M3YUYEHHBIX (U3NYECKUX MOJEIEH:
MaTepuajbHas TOYKa, aOCOJIIOTHO TBEPAOE TEJNO, TOYCUHBIN
UCTOYHMK CBETA, Jyd, TOHKAs JIMH3Aa, IUIAHETApHas MOJEIb aTOMa,

HYKJIOHHasgd MOACJIb aTOMHOTO fgJpa

XapaKTepu30BaTh NPUHLMUIBI JIEHCTBUS HW3YYEHHBIX NpPHOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOW HAa HX OIHCAHUSA, UCIOJb3Ys
3HAHUSI O CBOMCTBaxX (M3MYECKUX SBICHUH U HEOOXOAUMBIE

¢buznyeckne 3aKOHOMEPHOCTH

UCIIOJIB30BaTh CXEMBl M CXEMaTHYHBIC PHUCYHKH HM3yYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  W3MEPHUTENBHBIX  NPUOOPOB  H
TEXHOJIOTMYECKHUX TPOIECCOB MPH PEIICHHH yU4eOHO-TTPAKTHICCKIX
3a]1a4, ONTUYECKHUE CXEMBI JJIsl IOCTPOCHHS N300pakeHUI B TUIOCKOM
3epKajie u COOMpAroIIeH JTHH3e

MPUBOJIUTL TpUMEphl  (HAXOAWTh HWHGOPMALMI0O O TMpHUMepax)
HpaKTI/I‘-IeCKOFO HCIIOJIBb30BaHUSL (bl/IBI/IquKI/IX 3HaHHI>i B
MOBCEHEBHON JKW3HM [JIsi oOecreueHrus Oe30MacHOCTH TP

06paIJ_[CHI/II/I C HpI/I60paMI/I n  TCXHHUYCCKHUMHU yCTpOI\/'ICTBaMI/I,



1.18

COXpAaHCHUSA 3O0POBbS U CO6HH1HGHHﬂ HOPM 3KOJIOTMYCCKOTO

MOBEJICHUS B OKPY KarolIeil cpene

OCYUIECTBIIATh MOUCK HMH(OpManuu (U3NYECKOTO COIEPKaHUA B
cetn HTEepHET, caMOoCTOSITENEHO (HOPMYIHPYS MOUCKOBBIN 3aIpoc,
HaxOJIUTb MYyTH OINpPEHENCHHUs] JIOCTOBEPHOCTU  MMOJIYUYEHHOM
nH(pOpMaAIIMM HA OCHOBE MMEIOIIMXCS 3HAHWUW W JIOMOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIONb30BaTh IPU  BBIMOJIHEHUM Y4eOHBIX 3aJaHUil Hay4HO-
HOMYJISIPHYIO JTUTEPATypy (PU3MUECKOro coJep:KaHusi, CIIPaBOYHbIE
MaTtepuainbl, pecypchl cetu HTepHeT; Binaaers npuémamu
KOHCIEKTUPOBaHUs TEKCTa, MpeoOpa3zoBaHus HH(GOPMALIUU U3 OTHOM

3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

Co3/1aBaTh COOCTBCHHBIC THCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBEe WH(POpPMAIIUU M3 HECKOJBKHUX HCTOYHUKOB (U3UYECKOTO
CoJIepKaHusl, MyOJIMYHO TIPEJICTABIATh PE3YIbTAThl MPOSKTHON MU
UCCIICIOBATEIILCKON  JIEATENBHOCTH, TPH  OTOM  T'PaMOTHO
UCIIOJIB30BaTh MW3yYCHHBIH TOHATHUHHBIA ammapar H3y4aeMoro
pasnena QU3MKA W COMPOBOXKIATHh BHICTYIUICHHE IMPE3CHTAIUEH C

y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHHUKOB

1.21

MIPY BBIMOJIHEHUU YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUIN (HU3HUECKUX
IIPOLIECCOB paclpeAesiiTh 005S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM 3aJa4aMM, CJEIUTh 3a BBINOJIHEHUEM IUIaHA
JNEUCTBUA W  KOPPEKTHUPOBATh  €ro, aJeKBAaTHO OLICHUBATH
COOCTBEHHBI BKJIaJ] B JIEATEIBHOCTh TPYIIbI, BbICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE, MPOSABISASA  T'OTOBHOCTH

pazpemiatb KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUA

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIEI'O MHUPA

®uzuka — Hayka O NpUpole. SIBIEHUS NPUPOABI.
@dusnyeckue SABICHMS: MEXAHWYECKUE, TEIJIOBBIE,
JNIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE

Ousnueckne BenUuuHBL. M3mepenue (uznuecKUx
BenuunH. ®Pusmyeckue npubopsl. IlorpemHocts

n3MepeHnil. MexxayHapo/IHasi CUCTEMa €IMHUIL

EcrecTBeHHOHAyYHBI METO/ MMO3HAHUS: HAOIIOICHHE,
IIOCTaHOBKA HAYYHOI'O BOIIPOCA, BBIABUKEHUE TUIIOTES,
SKCIIEPUMEHT 110 TIPOBEPKE THUIOTE3, OOBICHEHHE

Ha6J'IIOI[aeMOl"O SABJICHUA
Onucanue ¢)H3quc1<1/1x SIBIICHUI C MOMOIIIBIO MOJeIIeH

[IpakTryeckue paboOTHI:
N3mepenue paccTossHAN.
W3mepenue 06bEMa JKUAKOCTH U TBEPAOTO Tea.
Onpenenenne pa3sMepoB MajbIX TEJ.
N3mepenune TeMIIepaTyphbl pu HIOMOILU

KUJIKOCTHOTO TEPMOMETpPA U 1aTYUKA TEMIIEPATyPbI

INEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHUHN BEILIECTBA

7 KJIACC
Kon Kon

pa3ziena JIEMEHTA
1.1
1.2
1 1.3
1.4
15
2.1

2
2.2
2.3

CrtpoeHue BemiecTBa: aTOMbl M MOJEKYJBI, HX
pasmepsl. OMBITHI, TOKa3bIBAIOUINE TUCKPETHOE CTPOCHHE
BEIIIECTBA

JIBmwkeHne dactui BemiectBa. CBsi3b  CKOPOCTH
IABWKEHUS YacTHIl C TeMmmeparypoil. bpoyHoBckoe
nBkeHue, muddysus

B3aumMopneiicTBre 4acTul BelECTBA: IPUTSKEHUE U

OTTAJIKMBAHHUC



ArperaTHme COCTOSAHUA BEHIECTBA: CTPOCHUC I'a30B,

KUIKOCTeH U TBEPABIX  (KPUCTAIMYECKUX)  Tell.

2.4 B3anmocCBA3b MEXIy CBOMCTBAMHU BEHIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M HMX AaTOMHO-MOJICKYJISIPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI

[IpakTuueckue padOTHI:
OneHka pauameTpa aroMa METOIOM psJoB  (c
ucrnoib30BaHueM Gotorpaduii).

2.6 OnbITel O HAOJIOJACHUIO TEIUIOBOIO PACHIMPEHHS

ra3oB.
OnmbITBl 1O OOHapyXeHHI0  JeHCTBHA  Ccui

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUME U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE IBUKECHUE
3.9 Cxopoctb. CpenHsisi CKOPOCTh TP HEPABHOMEPHOM
' JNBH>KEHUU. Pacu€r myTu U BpEMEHH IBUKEHUS
SBnenne nHepuMu. 3aKOH MHEpUUH. B3anMonelictBue
3.3 T€J KaK NPUYMHA U3MEHEHHS] CKOPOCTH JIBHXKEHUS TEl.
Macca kak Mepa MUHEPTHOCTH TeJa
34 IInotHocts  BemecTtBa. CBSA3b  INIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BEIlIeCTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuisl
' IIOMOILBIO JUHAMOMETPA
37 SIBneHue TAroTeHus U cuia Tskectu. Cuiia TsHKecTH
' Ha Jpyrux miuaHerax. Bec Tema. HesecomocTs
38 Cuna tpenus. TpeHue CKOIbXKEHHUSI U TPEHHE IOKOS.
' Tpenue B npupoje U TEXHUKE
39 CrnoxxeHue CuJl, HAPABJICHHBIX 1O OJHOM MHPSIMOM.
' PaBHOelicTBYIOIIIASA CHUIT
3.10 [IpakTuyeckue paboOTHI:




OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUIKEHMS
(mapuka B KHJIKOCTH, MOJEIH JJIEKTPUYECKOTO
aBToMoOWIIA W Tak jganee). OmnpeneneHue cCpeaHen
CKOPOCTH CKOJIBXKEHHs OpycKa WIM [IapuKa II0
HaKJIOHHON IIockocTH. OrnpeneneHne IMIOTHOCTH
TBépmoro  tema.  OmbBITBL,  JEMOHCTPUPYIOIIUE
3aBUCHUMOCTH pacTsKeHus (aedopmanuu) npy>KuHbl OT
MPUIOKEHHON cuiibl. OMNBITHI, JAEMOHCTPUPYIOIINE
3aBUCHUMOCTb CUJIbI TPEHUSI CKOJIBbKEHMSI OT Beca Tela U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

dusnyeckue ABICHUS B IIPUPOLE: IIPUMEPHI IBHKEHUS C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B )KMBOM M HE)KMBOM NPUPOJE,
JIEUCTBUE CUJIbI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOALIMITHUKA

JIABJIEHUE TBEPBIX TEJI, KUJIKOCTEN 1 TA30B

4.1

4.2

HaBJ’IeHI/Ie TBépI[Ol"O tena. CrocoObl YMCHBIICHUS U

YBCIUMYCHUA JAaBJICHUA

I[aBJIeHI/Ie rasa. 3aBHCHUMOCTH JaBJICHUA TIa3a OT

o0BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepenaqa JaBJICHUA TBépIU:IMI/I TCJIaMU, XXUAKOCTAMH U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKUE MAIITUHEI

3aBI/ICI/IMOCTB HAaBJICHUA JKHUAKOCTHU oT I‘JIyGI/IHbI.
IMaapocraTuaeckuit napajokc. CooOmraromuecs

COCYybI. r HUAPABINYCCKUC MCXAaHNU3MBbI

Atmocdepa 3emnum U atMoc(epHOE  JaBIIEHUE.
[IpuymHBl  CymiecTBOBaHHWS BO3AYIIHON  00OJOUYKH
3emiu. OmnsIT Toppuyenu. 3aBUCUMOCTh
aTMoc(epHOro JaBJ€HHSI OT BBICOTHI HaJl YPOBHEM
Mops

N3mepenue atmochepHoro nasieHus. IlpuGopsr s
U3MEPEHUs aTMOC(EPHOTO AaBICHUS

JleficTBrE JKMIKOCTH M Ta3a Ha NOTPYKEHHOE B HUX

Teno. BrelTankuBaromas (apXxumenoBa) cuiia. 3aKOH

Apxumena



4.8

4.9

4.10

[InaBanue ten. BoznyxomnnaBanue

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCHMMOCTH Beca Tela B BOJIE OT
00béMa TOTpPY)KEHHOH B IKUAKOCTH YacTH TeJa.
OrnpezenieHne BBITAIIKUBAIOIIEH CHIIbI, JEHCTBYIOLIEH
Ha TeNo, MOrpyXEHHOE B KUIAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOLIEH
Ha TeJI0 B JKUAKOCTH, OT MacChl Telia. OIBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTh  BBITAJIKUBAIOLICH
CHWJIBI, ICUCTBYIONICH HA TEJO B KHUIKOCTH, OT 00BEMA
MOrPYKEHHOM B JKMIKOCTh YaCTH Te€Ja U OT INIOTHOCTH
*kunkoctu.  KoHcTpyupoBaHHWe — apeoMeTpa  WIH
KOHCTPYUPOBAHUE JIOAKM U  OIpenesreHue e
Irpy30I04bEMHOCTH

®u3nyeckrue  SABJIEHUS B NPUPOAE:  BIIMSHUE

aTMOC(I)epHOFO JaBIICHUS Ha JKUBOH OpTraHu3M,

TJIaBaHUE PBIO

411

TexHudyeckue yCTpOHCTBA: COOOILAIONIMECS COCYABI,
YCTPOMCTBO BOJONPOBOAA, THUIIPABIMYECKUNA TMpecc,
MaHOMeTp, 0apoMeTp, BEICOTOMED, TOPIIHEBOK HAcoc,

apeomerp

PABOTA, MOIIHOCTD, SHEPT A

5.1 Mexanudeckas padborta

5.2 MexaHudeckasi MOIITHOCTD

£ 3 [IpocThie MeXaHU3MBI: pbIYar, OJOK, HAKIOHHAs

' I0CKOCTh. [IpaBuiio paBHOBECHS phIyara

5.4 [IpumeHeHue paBuia paBHOBECHUS pblyara K OJIOKy
«3omotoe  mpaBmio»  MmexaHukd. Koaddunuent

55 IIOJIE3HOTO IEWCTBUS MEXAHU3MOB. [IpocTtrie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTennuanpHas SHEPTUU Tela, TOJHSATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprust

£ g [TomHasi MexaHu4veckasi SJHEprusi. 3aKOH U3MCHEHUS W

COXPAaHCHUA MEXaHU4YeCKOMH SHCPTIUn



[IpakTuueckue padbOTHI:

Onpenenenue  pa®OTBl  CHIBI  TPEHUS  IIPH

PaBHOMCPHOM  JBMIKCHHU TCJla I10 FOpHSOHT&J’ILHOﬁ

> noBepxHoctu. MccrnenoBaHue — yciaOBHHM — paBHOBECHS
peryara. M3mepenue KIIJ[ HaKJIOHHOW TMJIOCKOCTH.
N3yueHne 3aKk0Ha COXpaHEHUS MEXaHUYECKON SHEPTUU
duznueckue SBIEHUS B MPUPOJE: pblUard B Tele
5.10
YeJioBeKa
TexHuyeckue yCTpPOMCTBA: pblyar, MOJABWKHBIA U
511 HEMOJIBIKHBIN OJIOKH, HAKJIIOHHAS TIOCKOCTb, TIPOCTHIE
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COePKAHUS
pasaea 3J1eMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTpOEHHUs BemiecTBa. Macca U pa3Mmepbl
' MosieKysl.  OnbIThl, TMOATBEPKAAIOIIME OCHOBHBIE
I0JIO’KEHUSI MOJIEKYJISIPHOKUHETHYECKON TEOPUU
Mopnenn  TBEPAOTO, SKUAKOTO U Ta3000pa3HOTO
6.2 cocTostHMM BemiecTBa. Kpucramimueckue u amopHbIe
6 Tena
OOBbsicHeHHE CBOICTB Ia30B, KHUJIKOCTEH U TBEPABIX TEI
6.3 Ha OCHOBE TIOJIOKEHUH MOJICKYIAPHOKUHETHYECKON
TEeopun
6.4 CmauuBaHUE U KalWUISIPHBIC SIBJICHUS
6.5 TennoBoe pacumpenue u cxarue
6.6 Temneparypa. CBA3b TemmepaTypbl CO CKOPOCTHIO

TCIJI0OBOI'O IBHMXXCHUA YaCTHI]



BryTtpennss SHEpPIHUsl. Crioco0sl W3MEHEHUS

6.7 BHYTpPEHHEH HSHEpPruu: Teroneperadya U COBEPILCHUE
paboThI
6.8 Bunsr TeIIOTIepeIavuu: TEIJIOMPOBOAHOCTb,
' KOHBEKIIUS, U3TyYeHUE
KomnuectBO TemioTel. VYIeabHas  TEIIOEMKOCTH
6.9
BEIIICCTBA
TermooOMeH © TeEIMJIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEII0BOro OajzaHca
511 [InaBneHne W  OTBEpACBaHHE  KPUCTAJUTMYCCKUX
. BEIIECTB. Y IeJbHas TEIIOTA IUIaBICHUS
[TapooOpa3zoBanne u  KoHzaeHcauus. Mcnapenue.
512 Kunenme. VYaenbHas Termiora mapooOpa3oBaHUs.
' 3aBUCUMOCTh TeMIIEpaTyphl KUTIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CrOPaHUS
[Mpuanmmer  paboTel  TeruioBbix apuratenei  KITJ]
6.15 TEIUIOBOT0 ABUrareis. TeIuIoBeIe IBUTraTEN U 3aIiTa
OKpYKaroIen cpeibl
3aKOH COXpaHCHHS ¥ TPEBpAIlCHUs JHEPTrUU B
6.16
TEIJIOBBIX TTpoIieccax
[IpakTuueckue padbOTHI:
OmbeiTel 1O OOHApY)XCHHWIO  JCHCTBUS  CHII
MOJICKYJISIPHOTO TPUTSKECHHSL.
OnBITH 1O BBIPANIMBAHUIO KPUCTAIUIOB TTOBAPEHHOM
COJIM WJTU caxapa.
6.17

OnbITEl IO HAONIOACHHWIO TEIUIOBOTO PACIIUPEHUS
ra3oB, JKMJIKOCTEW U TBEPABIX TEI.

Omnpenenenre TaBiaeHMs BO3yxa B OaJUIOHE MITIPUIIA.

OnbITHL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD JaBICHUS

BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHUSI.




6.18

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JJTUHBI
CTONOMKA >KUIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TeMIEepaTypbl.

HaGiroienne u3MeHeHHsI BHYTPEHHEH dHEPTUU Tela
B pe3ysbTaTe TeIionepeaadn u paboThl BHEITHUX CHJI.

HccnenoBanue  sBJICHHMS ~— TEIUIOOOMEHA  MpH
CMEIIMBAHUU XOJOAHON U TOPSYEH BOJIBI.

Ompenenenne KOJMMYECTBA TEIUIOTHI, MOJIYYEHHOTO
BOJIOM TIpH TEIUIOOOMEHE C HarpeTbiM METALTHYECKUM
HWJIAHIPOM.

Omnpenenenne yenbHON TEMIIOEMKOCTH BELIECTBA.

Uccnenosanue nponecca ucnapeHus.

Onpenenenre OTHOCUTEIIBHOM BIAXHOCTH BO3/yXa.

OnpeﬂeneHI/Ie YHGHLHOﬁ TCIJIOTHI IJIABJICHUSA JIbJA.

@usnyeckue SBICHUS B TPHPOZAE: IOBEPXHOCTHOE
HATsOKEHHWE W KalWUIAPHBIC SIBICHHS B IIPHPOJE,
KpUCTaJLJIBI B IpUpoJE, n3nyueHue CollHLa, 3aMep3aHue
BOJOEMOB, MOpCKUE Opu3bl; 00pa30BaHUE POCHI,

TyMaHa, NHECA, CHEra.

6.19

TexHuueckue yCTpOMCTBA: KANWLISAPBL, IMPUMEPHI
WCIIOJIb30BAaHUs KPUCTAIIIIOB, JKUIAKOCTHBIN TEPMOMETD,
JaT4UK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THTPOMETPHI, TICUXPOMETp, MapoBasi TypOUHa,

ABUTAaTCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzarys Tel. [[Ba posia dIeKTpUIEeCKUX 3apsiioB
BsaumoneiictBue 3apspkeHHbIX Ted. 3akoH KysoHa

7.2 (3aBHCUMOCTh CHJIBI B3aMMOJICHCTBUS 3apSDKEHHBIX Tel
OT BEJTMYMHBI 3aPSAIOB U PACCTOSHUS MEXK/TY TEJIaMH )
DJIEKTPUYECKOE noJie. Hanpsioxkéanoctsb

7.3 anekTpudyeckoro mois. IlpuHnun —cyneprnosunuu

ANEKTPUYECKHUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE)



Hocurenu snexTpuueckux 3apsioB. DJIeMEHTapHbII

7.4 anekTpuueckuil 3apsan. Crpoenue atoma. [IpoBogHuku
U JUDJIEKTPUKHU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
- OneKTpUYecKuid  TOK.  YCIOBUS  CYIIECTBOBAHMS
' 3JEKTPUYECKOT0 TOKA. ICTOUHNKHN MOCTOSHHOIO TOKa
[evictBus BIIEKTPAYECKOTO TOKa (TeruioBoe,
1.7 XUMUYECKOE, MarHuTHOE). ODJIEKTPHUYECKUH TOK B
KUIKOCTSAX U razax
- OnekTpuyeckas uenb. Cuiia ToKa. DJIEKTPHUYECKOE
' HaIpsKEHUE
. ComnpoTuBiieHne MPOBOTHUKA. VY nenbHOE
' CONPOTHUBJICHUE BELIECTBA
7.10 3akon Oma 1t y4acTka 1enu
[locnenoBarenbHoe W MapalieIbHOE COEIUHEHUE
7.11
MIPOBOTHUKOB
PaGora ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
213 DNeKTpUYeCKrue Ienu U MOTPEOUTETH SICKTPUUECKOM
. sHepruu B ObITy. KopoTkoe 3aMbIkanue
[TocTostHHbIE MarHuThl. B3anmojelicTBre MOCTOSTHHBIX
7.14
MarHuTOB
MarnutHoe mnosne. MarHutHoe mojie 3eMJIM MU €ro
7.15
3HaUYEHME IS )KM3HU Ha 3emiie
216 OneiT Opcrega. MarHuTHoe moJie 3JIEKTPUYECKOTO
' ToKa. [I[puMeHeHne 3J1eKTPOMarHuTOB B TEXHUKE
JleficTBUE€ MarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM.
217 DNeKTpoABUTaTelb NOCTOSHHOTO TOKa. Mcronbs3oBanue
. JJIEKTPOJIBUraTesIe B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHcIopTe
218 OneiTel  @apanes. SIBaeHHEe  3IEKTPOMArHUTHOM

nHaykiuu. [Ipasuio Jlenna



DNeKTpOTeHepaTop. Crioco6s1 MOy YCHUS

7.19 JJEKTPUYECKOM  SHEpruM.  ODJEKTPOCTaHLUMHU  Ha
BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTudeckue pabOTHI:
OnbIThHI IO HAOIOACHUIO STIEKTPU3AIUH TEll UHIYKITHEH
Y TIPY COTIPUKOCHOBEHHUHU.
HccnenoBanue neMCTBUS BJIEKTPUYECKOIO TOJS HA
MIPOBOJTHUKY U AUAICKTPUKH.
COopka u mpoBepka pabOTBl JNMEKTPUUYECKON IIeTH
MMOCTOSTHHOTO TOKa.
W3mepenue u peryInpoBaHue CHIIBI TOKA.
W3mepeHue u peryaupoBaHue HAMIPSHKCHUSL.
HccnenoBanue 3aBHCHUMOCTH CHJIBI TOKa, HAYILIETO
gepe3 pPe3UCTOp, OT CONPOTUBIICHHS PE3UCTOpa U
HaIpsDKCHUS Ha PE3UCTOpE.
OnbIThI, JEMOHCTPUPYIOIINE 3aBHCUMOCTh
ANEKTPUYECKOTO COTPOTHUBIICHUSI TMPOBOJHUKA OT €ro
720 JUTAHBI, TIOMIA/IA TTOTICPEYHOTO CEYCHUS U MaTepuaa.

[IpoBepka mpaBuia CIOKEHUA HANPSIKEHUN MpU
MOCJIE/IOBATEIbHOM COEAMHEHUU [IBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Ajisi CHIbI TOKA MPU NapajlIeIbHOM
coemMHEeHHH pe3uctopoB. OmpeneneHue  pabOTHI
ANEKTPUYECKOTO0 TOKa, HUAYLIEr0 Yepe3 pe3ucTop.
OnpeneneHre  MOIIHOCTU  DJIEKTPUUYECKOTO  TOKA,
BBIJIEJISIEMOM Ha pe3ucrope. Hccnenosanue
3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepe3 JIaMIIOUKY, OT
HanpspbkeHus Ha Heid. Onpenenenue KIIJI narpeBarens.
UccnenoBanue MarHuTHOTO B3aMMOJICHCTBUS
MMOCTOSIHHBIX MarHuToB. M3yueHue MarHUTHOTO TOJIS
MOCTOSTHHBIX MAarHUTOB TIpU WX OOBEIAUHEHUU U
pazaenenuun. McciienoBanue qeMCTBUS SJIEKTPHIECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbIThI,

ACMOHCTPpHUPYIOIIUC 3aBUCHUMOCTB CHJIBI



BBaHMOHeﬁCTBHﬂ KaTyliKy ¢ TOKOM U MardiuTa OT CHUJIbL
TOKa M HamNpaBlICHWs TOKa B KaTywke. M3ydeHue
,Z[GflCTBH?I MArdviTHOro 1oJisds Ha IMPOBOJHUK C TOKOM.
Koncrpynposanue u A3Y4YEHUE paboThI
BIIEKTPOJABUTATESA. N3mepenne KITQ
3JEKTPOJIBUTaTe€IbHON  yCTAaHOBKU.  OmNbITBI 1O
HUCCICIOBAHUIO SABJICHUA QJICKTpOMar HUTHOH
HHAYKOWUH: HCCIICA0OBAHUC N3MEHEHHH 3HAYSCHUS H

HaIpaBJICHHUA HHAYKOHOHHOT'O TOKa

7.21

7.22

dusnueckre SBICHUS B NPHUPOAC: IICKTPUUECKUE
SBJIGHUST B aTtMocdepe, dJIEKTPUYECTBO  KHUBBIX
OpPraHU3MOB, MAarHUTHOE TOJIe 3eMIId, Apeid MOTI0COB,
POJIb MArHUTHOTO TOJIS JJIs1 )KU3HU Ha 3eMiie, OJISIPHOE

CHUAHUC

TexHuueckue ycTpoHCTBa: 3JIEKTPOCKOI, aMIIEpPMETD,
BOJITMETP, PEOCTAT, CYETUUK NICKTPUIECKOU JHEPIHH,
AJIEKTPOOCBETUTENFHBIE TPUOOPHI, HAarpeBaTeIbHBIC
AIIEKTPONIPUOOPHI (mpumepsr), ANEKTPUICCKUE
NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOIBUTATEINb

IMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOTO TOKA

HpOBCpﬂCMHe QJICMCHTLBI COACPIKAHUA

MEXAHWYECKUE ABJIEHUA

MexaHnnueckoe ABHKCHHE. MaTepI/IaJ'ILHaH TOYKa.

Cucrema orcuéra

9 KJIACC
Kon
Kox »nemenra
paznena
8.1
8.2
8
8.3
8.4

OTHOCHTENBHOCTh MEXaHUYECKOTO JBUKCHUS
PaBHOMEpHOE IPSAMOIIMHEWNHOE JBUKEHNE

HepaBHOMepHOE  IPSAMOJIMHEMHOE  JIBUJKCHME.

Cpe,HHHH u MI'HOBCHHas CKOpPOCTb TCJ1a npu

HCPaBHOMCPHOM ABUKXCHUUN



VYcekopenne.  PaBHOyCKOpeHHOE — HPSMOJIMHENHOE

8.5
JBUKCHHE
8.6 CBobOoauoe nagenne. OneITel [anunes
PaBHOMepHOE ABU)KEHME 110 OKpYKHOCTH. [lepron u
8.7 yacToTta oOpameHus. JIuHeiiHass W yrjoBasi CKOPOCTH.
LleHTpOCTpPEMUTENBHOE YCKOPEHUE

8.8 [TepBerii 3akoH HproToHA

8.9 Bropoii 3akon HeroroHa

8.10 Tperuii 3akoH HproToHa

8.11 [TpuHIUTT CynIEepIO3UITUN CHIT

8.12 Cuna ynpyrocty. 3akoH ['yka

813 Cuma TpeHuUs: cuja TPEHUS CKOJBXEHHUS, CHia
' TPEHUS MTOKOSI, IPYTHE BUJIbI TPCHUS

814 Cuna TSKECTM M 3aKOH BCEMHPHOIO TATOTEHUS.
' Yckopenue cBOOOTHOTO MaeHHUs

815 IBwxkenne turanet Bokpyr Comuna.  [lepBas
' KocMHU4ecKasi ckopocTb. HeBecomMocTh 1 meperpysku

316 PaBHOBecne MarepuanbHOM  TOYKH. AOCONIOTHO
' TBEPIOE TEIIO

8.17 PaBHOBecue TBEPIOro Tena ¢ 3aKpEIUIEHHOW OCBIO
' BpaiieHus. MoMeHT cuiibl. LleHTp TsxecTH

8.18 Nmnynsc Tena. 3menenne nmmymbca. IMIyibe crib

8.19 3aKOH COXPaHECHUS UMITYJIbCA

8.20 PeaktuBHOE ABMXKEHUE

8.21 Mexannueckasi paboTa U MOIIIHOCTb

8.9 Pabora cun Tspkectu, ymnpyroctd, TpeHus. CBs3b
' SHEPrUM U paboThI

8.9 [loTenuuanbHast »SHeprusi Tena, MOMHATOTO HAaL
' MOBEPXHOCTHIO 3eMJIU

8.24 [ToTenunanbHas 3HEPIUs CKATOU IPYKUHbI

Kunernueckas sHeprus. TeopemMa 0 KHHETUYECKOU
8.25
SHEPTUU
8.26 3aKoH COXpaHEeHUsI MEXaHHUECKOW YHEPTUN



8.27

[IpakTuueckue padbOTHI:

Omnpenenenue cpeHel CKOPOCTU CKOIBbKEHUs Opycka
WIN JBIDKEHUS IIApUKa IO HAKIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpeHUs Tejla MPpU PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM  JBW)KGHWH  0e3  HadaJabHOU
CKOpOCTH.

[IpoBepka THUHOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JBIDKEHUH 0e3 HavaJbHOM CKOPOCTH ITyTH OTHOCSITCS
KaKk psa HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HUccrnenoBanue 3aBUCUMOCTH CWIBl  TPCHHSA
CKOJIB)KEHUSI OT CHJIBl HOPMAJIBHOTO  JIaBJICHMUS.
Onpenencare KOdQPUIMEHTA TPEHUS CKOJBKCHHS.
Omnpenenenue >KECTKOCTU MNpYX HUHBL. OnpenencHue
paboTHI CHIIBI TPEHUSI NIPU PABHOMEPHOM JBMKCHUHU
TeJa TI0 TOPU3OHTAIBHOM MOBepXHOCTH. OnpeneneHue
paboTBl CHJIBI YOPYTOCTH TPH TOABEME Tpy3a C
UCIIOJIb30BAHUEM  HETIOJBM)KHOTO M TIOBIIKHOTO

OJIOKOB

8.28

8.29

dusnyeckue SIBICHUS B IIprupoac: MPUIUBEI U OTJIMBEI,
JABMOKCHHUEC TIIIAHCT ConHeyHoOM CUCTCMBbI, PCAKTUBHOC

JABWIKCHUC KHUBBIX OPraHu3MOB

TexHuyeckue yCTpOWCTBA: CHUAOMETP, JAaTYUKHU

I10JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

9.2

Koneb6arenbHoe JBUKCHHUE. OcHoBHbIE
XapaKTepUCTHKH  KoJIeOaHWH: TEpHoA, 4acToTa,
aMIUIATY1a

MaremMaruyeckuii M NPYKUHHBIA ~ MasTHUKH.
[IpeBpamienne  sHepruum  mOpu  KoseOaTeIbHOM

JABHMXKCHUH

9.3

3aryxatomue kojiebanusi. BeiHyXIeHHBIC KOJICOaHUSI.

Pesonanc



10

94

Mexanndeckue BoJiHBI, CBONMCTBA MEXaHHYECKHX
BoJH. [IpomosibHBlE M mOnEepeyHble BOJIHBL. [[nuHa
BOJIHEI u CKOpOCTh €€  pacrnpocCTpaHEHHS.
MexaHndeckue BOJIHBI B TBEPAOM TeENIE, CEHCMUYECKUE

BOJIHBI

9.5
9.6

9.7

9.8

9.9

3ByK. ['poMKOCTB U BbICOTa 3ByKa. OTpakeHHE 3ByKa
NudpasByk u ynpTpa3Byk

[IpakTuueckue padbOTHI:

OmpenenieHne 4YacTOTBl M NHEpHOJa  KoJIeOaHUN
MaTEMAaTHYECKOI0 MasTHUKA.

Onpenenenne YacToThl W TepuoAa  KosieOaHHi
PYKHHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH Tepuofa KosieOaHUM
MOJIBEIICHHOTO K HHUTH Tpy3a OT [UIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH Tiepuoja KoseOaHUit
MPY>KMUHHOTO MasTHHKA OT Macchl Trpy3a. [IpoBepka
HE3aBUCHMOCTH nepuojsa  KoJieOaHUM rpys3a,
MOJIBEIICHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npykuHbl. M3MepeHue yCKOpeHHs  CBOOOJHOTO
IaJICHUS

du3nvecKue SABICHUS B MPUPOJIC: BOCTIPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUYECKHUE BOJHBI,

LlYHaMH, 3XO0

TexHuueckue yCTpOMCTBA: HXOJIOT, HCIOJIB30BAaHUE

yIBTPa3ByKa B OBITY U TEXHHUKE

SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

10.1

10.2

10.3

10.4

DJIEKTPOMArHUTHOE MOJIE. DJIEKTPOMArHUTHHIE BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH

[Ixana 3ne€KTPOMarHUTHBIX BOJIH

DneKkTpoMarHuTHas mnpupoja cBeta. CKOpOCTh CBeTa.
BonHoBEIE CBOIICTBa CBETa

[IpakTuueckue padbOTHI:

I/I3y‘ICHI/IC CBOMCTB QJICKTPOMArouTHBIX BOJIH C

MOMOIIIHI0 MOOMIJIBHOTO TenehoHa



11

Ousnueckue SBICHUS B MPHUPOJE: OHOJOTHYECKOE
10.5 JecTBUE  BUAMMOrO,  yJIbTPadUOIETOBOTO  H
PEHTTC€HOBCKOTO M3ITyYeHHI
106 Texuuueckue YCTpOICTBA: HCTOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast monens cBeta. MICTOUHHMKY cBETa
11.2 [IpsiMonmHEITHOE pacIpOCTpaHEHHUE CBETA
113 Otpaxxenne cBerta. [lmockoe 3epkano. 3akoH
' OTpa)KEHHS CBETA
114 [Ipenomnenue cBera. 3aKOH TPEIOMIICHHUS CBETa.
' [TosnHOE BHYTpEeHHEE OTpa)kKeHHUE CBETa
115 JIunza. Xopx jtyyen B JIMH3€
s Ontuyeckast cuctema (QortoanmnapaTa, MUKPOCKONA U
' TEJIECKOIIa
117 I'maz kak omnrTuyeckas cucrema. bim3zopykocte u
' JATbHO30PKOCTh
Paznoxenue Oenoro cBeta B CHeKTp. OIBITHI
11.8 Hprorona.  CrnoxeHue  CHEKTpadbHBIX  IIBETOB.
Mucnepcus ceera
[IpakTuueckue padbOTHI:
HccnenoBanne 3aBUCUMOCTH  yria OTPasKEHUS
CBETOBOTO JIy4a OT yIJIa MaJeHUsl.
N3yyeHne xapakTepuCTUK HM300pa)keHHs MpeaMera
B IUIOCKOM 3€pKalle.
HccnenoBanne 3aBUCMMOCTH yrila MPETOMIICHUS
11.9 CBETOBOI'O Jyya OT yIJja MaJeHUs Ha TPaHUIE «BO3AYX —

CTEKJIO».
ITonyuenue n300paxeHui c IIOMOILBIO
coOuparome JUH3HI.
Omnpenenenue dboxycHOTO paccrosiHus "
ONITUYECKOU CHIIBI COOMPAIOIIEH JTMH3BI.

OmnBITHI IO PA3I0KEHHUIO OEIIOrO CBETA B CHEKTP.



12

OnpIThl IO BOCTIPUSITUIO LIBETA MPEAMETOB MPU UX

Ha6HIOI[eHI/II/I 4gCpe3 OIBCTOBLIC (bI/IJ'ILTpBI

dusznyeckue sABJICHUS B MMpUpoOAC: 3aTMCHUA COJ'IHI_Ia u

11.10 JlyHsl, 11BeTA TEJ, ONITUYECKHE SBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 TexHudyeckue  yCcTpoiicTBa:  OYKM,  IEPUCKOII,
' (doToamnmapar, ONTHICCKUE CBETOBOJIBI
KBAHTOBBIE ABJIEHUA
191 OmneiTel Pesepdopna u mmaneTapHas MOJIENb aroma.
' Monaens atoma bopa
129 Hcnyckanne u norsiomeHue ceera aromom. KBaHTEI.
' JIunenyaTsie CIIEKTPHI
12.3 PaguoaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3IydeHHs
194 Crpoenue aromHoro szapa. HykioHHas wmoxenb
' aTOMHOTO siapa. M30Tomnsl
125 PanuoaxktuBHble npeBpaiuenus. [lepuon nomypacnana
' ATOMHBIX SI7IEp
126 SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apsAI0BOTO U
' MacCOBOI'0 YHCET
OHeprusi CBA3M aTOMHBIX sijgep. CBs3b Macchl U
12.7
SHEPruu
128 Peakuun cunTe3a u genenus sagep. McrounHuku
' sHeprun CoJiHIA U 3BE3]T
12.9 Snepnas oHepreruka. JlelicTBUE PpaIMOAKTUBHBIX
' U3JIy4YEHHUI Ha KUBbIE OPraHU3MBI
[IpakTrueckue pabOTHI:
HaGnroneHne CIDIONIHBIX W JTUHEHYAThIX CIIEKTPOB
W3ITy4YEHUsl.
12.10
HccnenoBanue TpEeKOB: N3MEPEHUE SHEPTUU YACTHUILIBI
10 TOpMO3HOMY IIyTH (110 hoTOrpadusim).
N3mepenune paanoakTHBHOTO (poHA
®dusnueckue SBICHHUS B IPUPOAC: €CTECTBEHHBIN
12.11 PaauOAKTUBHBIN ¢on, KOCMHMYECKHE Jy4H,

pPaaAuOaAKTUBHOC HU3JIYYCHHUC IIPUPOJAHBIX MHHCPAJIOB,




JIEUCTBAE PAJUOAKTUBHBIX W3JIyYEHHM Ha OpraHu3M

YCJIOBCKa

1212 TexHuueckue YCTPOﬁCTBa: CIICKTPOCKOII,

WHJIUBUIYJIbHBIN 103UMETp, kKamepa Buibcona



IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koa
NpoBepPsieMoOro
TpeOoBaHuUs

IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM pe3yibTaTaM
0230BOr0 YPOBHSI OCBOEHHUSI OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®I'OC

[Tonnmanue ponu (GU3MKK B  HAYYHOW  KapTUHE  MHPAa;
c(hOpMHUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEpPHOM
CBSI3H U [T03HABAEMOCTH SIBIICHUH MPUPOJIBI, O POIIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil poru (QUIUKK B Pa3BUTHUU
€CTECTBEHHBIX HAayK, TEXHUKH M TEXHOJOTHH, 00 3BOJIOIUU
(U3UYEeCKUX 3HAHUW U MX POJIM B IIEJIOCTHOW €CTECTBEHHOHAYYHOU
KapTHHE MHpa, O BKIAJEC POCCUUCKHX U 3apyOCKHBIX YUEHBIX-
(U3KMKOB B pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIETO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOT UM

3HaHMA O BUAAX MaTepuH (BEIIECTBO U IOJIE), O JIBIXKEHHH Kak
crnocobe CyIlecTBOBaHUS MarepuH, 00 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHMs BEIECTBa, O (PU3NYECKON CYLIHOCTH SIBJICHHUM
MMpUpPOAbL (MCX&HI/I'-I€CKI/IX, TCIUIOBBIX, OJCKTPOMArHuTHBIX H
KBAaHTOBBIX); YMEHHE pa3IuyaTh SBICHHUS 110 OIHMCAHUIO HX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIBITOB, ACMOHCTPHUPYIOIINUX
JaHHOE (U3MUECKOE SBJIICHHE; YMEHHE PACIO3HABaTh IPOSBICHHE
HN3YUCHHBIX (1)1/13I/I‘IeCKI/IX SIBJICHUH B OKpYyKaromeM MHUPE, BBIACIIAA

UX CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH )

Bnagenue ocHOBaMM TMOHSTHIHOTO ammapara U CHMBOJMYECKOTO
s3bIKa (DU3UKU M UCTIOJIB30BAHKME WX JUISI PEIICHUs yUeOHBIX 3a/1ay;
yYMEHHE XapaKTepu30BaTh CBOMCTBA Teid, (pU3MUECKHE SBICHUS U

MIPOIIECCHI, UCTIOJIB3YS (yHIAMEHTAIBHBIC U YMITUPUIECCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHBbIE CBOWCTBA Tel U (PU3NYECKUE

SIBJICHUS, UCIIOJIB3YA (1)I/I3I/I‘IGCKI/I€ BCINYHHBI

Brnanenne ocHOBaMHM METOJOB HAy4YHOTO HO3HAHUSA C Y4ETOM
coOuroIeHHst paBUiI 0€30MacHOro TpyAa: HabIroAeHNE PU3MUECKUX

SIBJICHUU:



YMEHHE CaMOCTOSTEIbHO COOUPATh AKCIIEPUMEHTAIbHYIO YCTAHOBKY
U3 JAaHHOT0 Habopa 000pyAOBaHUs 110 HHCTPYKIIMH, ONUCHIBATH X0/
OTbITA U 3aMMCHIBATh €T0 Pe3yNbTaThl, HOPMYIHUPOBATH BHIBOJBL;
NPOBE/ICHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHUH (PH3UUECKUX
BEJIMYMH: YMEHHE IUIAHHPOBATH HW3MEPEHMs, CaMOCTOSTEIBHO
coOMpaTh JKCIEPUMEHTAIBbHYIO YCTAaHOBKY IO MHCTPYKIHH,
BBIYMCIIATh 3HAYEHUE BEJIIMYMHBI M aHAJIU3UPOBATh ITOJyYEHHBIE
pe3ynbpTaThl € Y4Y€TOM 3aJaHHOW IOTPELIHOCTH PE3yJIbTaTOB
U3MEPEHHU;

IIPOBEJICHUE HECIOXKHBIX DKCIEPUMEHTAIBHBIX HCCIIEIOBAHU;
CaMOCTOSITEJIBHO COOMpPaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
IIPOBOJUTH  MCCIEJOBAaHUE II0 HHCTPYKUUHU, IIPEACTABIATH
MOJTyYE€HHBIE 3aBUCUMOCTH (DPU3MUECKUX BEJIMYMH B BHJIE TAaOIUI U
rpadMKoOB, Y4YUTHIBATh IOTPELIHOCTH, JeNaTb BBIBOJIBI IO

pe3yjibTaTaM UCCIICIOBAHUA

[TonumaHue  xapakTEepHBIX  CBOMCTB  (PU3MUYECKUX  MOJENeH
(MaTepuanbHas TOUKa, aDCOMIOTHO TBEPAOE TEJO, MOJIEIH CTPOCHHUS
ra3oB, XUJKOCTEH W TBEPABIX TeJ, IJIAHETapHAas MOJENb aToMma,
HYKJIOHHasl MOJIETIb aTOMHOTIO siipa) U YMEHHE MPUMEHATh UX IS

00BsICHEHUS] (PU3HMUECKUX MPOIIECCOB

YMmeHne oO0biICHATh U3NYECKUE MPOLECChl U CBOMCTBA Tell, B TOM
YuCcli€ W B KOHTEKCTE€ CHUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIIATh IPUUUHHO-CIICICTBEHHBIC CBS3H
U CTPOUTh OOBSICHEHHE C OMNOpPOM Ha U3yYEeHHBIE CBOICTBa
bu3nYecKuX SIBICHUN, (U3MUYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U

MO

VYMeHue pemarh pacuéTHble 3ahaud (Ha Oa3e 2 — 3 ypaBHEHUM),
UCIIONB3YSl 3aKOHBI U (OpPMYJIbl, CBS3bIBAIOLINE (UINUYECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KPAaTKOE YCJIOBHE 3aJauH,
BBISIBIISIT HEJJOCTAIOIINE JAaHHBIE, BHIOMPATh 3aKOHBI M (HOPMYIIBL,
HE0OXoIuMBbIe [T €€ PelIeHNs], UCIIOJIb30BaTh CIIPaBOYHbIE JAaHHBIE,
MIPOBOJIUTH PAcC4€THl M OLICHWBATh PEATUCTHUYHOCTH MOJYYEHHOIO
3Ha4YeHUs (PU3NYECKON BETMUMHBI; YMEHUE ONPEAEIATh pa3MEPHOCTh

(bu3nYeCKOM BETNYHMHBI, TOTYYECHHON IPU PELLICHUH 3a1a4U



VYMeHHe XapaKTepHu30BaTb IPUHLHUIBI JEUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHCJ]IE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX ITPOLIECCOB 10 X ONMHUCAHMIO, UCIIOJIb3Ys 3HAHUS O
CBOWCTBaX (M3MYECKHUX SBICHUA W HEO0OXOAMMbIe (U3NYECKHE

3aKOHOMCPHOCTHU

10

11

YMeHue wucronb3oBaTh 3HAHUA O (PU3MUECKHX SBJICHUSIX B
MOBCEHEBHOM KM3HM s obOecrieyeHus O€30MacHOCTH  IpH
oOpamieHUn ¢ OBITOBBIMH ~ NPUOOpaMU W TEXHUYECKHUMHU
YCTPONCTBAMM, COXPAHEHHUS 3/0pOBbS U COOJIOJEHUS HOPM
HKOJIOTMYECKOr0 IOBEJCHHUsI B OKpY’KaloLled cpeze; INOHUMaHHE
HEOOXOIMMOCTH MPUMEHEHHSI JOCTIKEHUH (DU3MKU M TEXHOJIOTHM

IJI1 paquOHAJIBHOT'O IMPUPOJ0IIOJIBb30BaAHUSA

OnelT noucka, NMpeoOpa3oBaHUsS W TNPEACTABICHUS HHPOpMaLUU
(bu3n4ecKoro colepkaHus € MCIOJIb30BaHHEM HH()OPMAIIMOHHO-
KOMMYHHUKAaTHBHBIX TEXHOJIOTUH; yMEHHUE OLICHUBATh JOCTOBEPHOCTH
NOJY4YeHHOM HMH(OpPMAlMM Ha OCHOBE HUMEIOIMXCS 3HAHUKH U
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJIb30BaTh IMpHU
BBINOJIHEHUH YYEOHBIX 3aJjaHUN HAay4HO-TIOMYJIAPHYIO JIUTEPATypy
(U3UIECKOro CoaepKaHus, CIIPABOYHBIE MaTepHalbl, PECYpChl CETH
WutepHer; BiageHue 0a30BbIMH HaBbIKAMU NPeoOpa3oBaHMsA
MHPOpPMALIMK W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIYIO; YMEHHE
Co3/1aBaTh COOCTBEHHbIE€ MHCbMEHHBIE WU YCTHBIE COOOILICHHMS Ha

OCHOBC I/IH(bOpMaHI/II/I U3 HECKOJBKHUX UCTOYHHUKOB



INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIeMEHT COACPKAHMS
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe aBuwxkeHue. MarepuanbHas Touka. CucremMa OTcYéTa.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMEpHOE U HepaBHOMEpHOE BMkeHME. Cpenssis ckopocTs. Popmyiia s
1.2 BBIYKCIICHUSI CpeaHEel ckopocTH: V = S/t
PaBHOMEpHOE NpsAMOIMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI Tela OT
BPEMEHM B CIIy4yae paBHOMEPHOTO MPSIMOJIMHENHOTO IBUKEHUS:
13 (1) =x,+vt
['paduky 3aBUCUMOCTH OT BPEMEHH JIsl NPOEKLIUU CKOPOCTH, IMPOEKIUU
NepeMeNIeHus, IyTH, KOOpPAMHATHI IPU PABHOMEPHOM IPSMOJIMHEHHOM
JBKEHUU
3aBUCUMOCTh KOOPJMHATHI T€Ja OT BPEMEHHM B CJIydae PaBHOYCKOPEHHOIO
MPSIMOJIMHEWMHOTO JIBUXKECHUS:
2
S)= Vo, * 1+
2
@opmynbl 111 OPOEKUUU MEPEMEIICHUs], TPOEKLIUNU CKOPOCTH U MPOEKIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJMHEWHOM JBUKEHUU:
1.4 s.(D=uvy,-t+a, i
2
U.r(r) =Up, Td, L,
a (f) =canst,
LJ:_T: - U-__.l.: =2a,s,
['paduky 3aBUCHMOCTH OT BPEMEHHM Ui MPOCKIUH YCKOPEHHS, MPOCKIIUH
CKOPOCTH, NPOEKIUU IEePEMEIIEHUs, KOOPJAWHATHI IMPU PABHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBU)KEHUU
CBoboaHoe nanenue. @opMyIibl, ONUCHIBAIONINE CBOOOIHOE MAJCHHUE Tela 10
1.5 BEPTUKAIU (IBUKEHHE Tella BHU3 WM BBEPX OTHOCUTEIIHO IMOBEPXHOCTH

3emin). ['paduku 3aBUCHMOCTH OT BpPEMEHHM JJsl MPOCKIHH YCKOPEHUS,



MMPOCKIUHU CKOPOCTH MW KOOPAWHATHI IIpH CB060)1HOM naacHuu TCiaa II0
BCPTUKAIA
CKOpOCTL PaBHOMEPHOI'0 ABUKCHHA TCJIa II0 OKPYKHOCTH. HaHpaBHCHI/IC

CKOpOCTH.

(I)opMlea AJI1 BBIYUCIICHUS CKOPOCTHU YCpPC3 paaruyC OKPYKHOCTH H IICPHUOA

oOparreHus:
2mR
L=
T

LentpoctpeMurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIBHOIO

ycKopeHusi. @opmyJia 171 BBIYUCICHUS YCKOPEHUS:

1.6
2
a. - L
"R
dopmyiia, cBsI3bIBAIOLIAst IEPUOJT U YACTOTY OOpaIeHUs:
V= 1
T
Macca. [1notHOCTS BemecTBa. @opMyiia Ui BBIYUCIEHUS ILIOTHOCTH:
_m
1.7 V
1.8 Cuna — BexkTopHas ¢usznueckas BeanurnHa. ClIoKeHue cui
1.9 SIBnenne nnepnuu. Ilepsslii 3akoH HeroToHA
Bropoii 3akoH HeroTOHa:
F=m-a
1.10
CoHanpaBiI€HHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHJIbL, JEHCTBYIOIIEN
Ha TEeJIo
B3anmopeiicteue Ten. Tperuit 3akoH HeroToHa:
1.11 F 21 = _‘Fl—>2
112 TpeHune 1okos ¥ TpeHHe CKOIbKeHNsA. DopMyI1a 1Sl BBIYUCICHUS MOLYJIS CHUIIBI

TPCHUA CKOJIbKCHUSA!



Hedopmanus Tena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YIpYroi

nedopmaruu (3akoH ['yka):

1.13 F=k-Al
Bcemupnoe Tsarorenue. 3akOH BCEeMHUPHOTO TATOTCHHUS:
My -4
F=Gg.—L1 2
R
Cuna TsKecTH. Y CKOpeHHe CBOOOHOTO MaICHHS.
1.14
®dopmyna A BHIYMCIEHUS CHIIBI TsDKECTU BONM3M moBepxHocTu 3emuu: F =
mg.
JBmwxkenue mianeT BOKpyr Comnina. [lepas kocMuyeckasi CKOpOCTb.
HesecoMocTs 1 neperpysku
Hmmynbe Tena — BeKTOopHas pu3ndeckasi BeIUYMHa.
1.15 p=mi
Nmnynbe cuctemsl Ten. 3Menenne uMiyibca. IMITyabc Crsibl
3aK0H COXpaHEHUsI UMITYJIbCa JJIA 3aMKHYTON CUCTEMBI TEJI:
1.16 P=myuy +mi Uy =const
PeaxTnBHOE OBMKEHIE
Mexanndeckast pabora. @opmyia il BBIYUCICHUS PaOOTHI CHIIBI:
A=Fsoos0
Mexannudeckasi MOIIIHOCTb:
1.17
A
N==
I
Kunernueckas u noreHuumanbHas 3Heprusi. @opmyJia sl BBIYACICHUS
KUHETUYECKON IHEPTUU:
1.18




Teopema o kuHeTHUECKOU dHEprun. PopmyJia A1 BBIYUCICHUS
MOTCHIUAJIbHOW SHEPIUHU Tella, IIOJHATOrO

HaI 3eMIIEH:

E,= mgh

1.19

1.20

1.21

1.22

1.23

Mexanunueckast SHEPTHs:
E=E;+E p

3aKOH COXPAaHEHHs MEXaHMYECKOHM 3Heprun. Popmyiia 1 3aKoHa
COXpaHEHUs MEXaHUUYECKOHN SHEPTUU B OTCYTCTBHE CUJI TpeHus: E = const.

IIpeBpamieHre MEXaHUYECKOW SHEPTUM IIPU HAJTUYUU CUJIBI TPEHHUS.

[TpocThie MeXaHU3MBI. «30JI0TOC PABUIIO» MEXaHUKH.
Peruar. Moment cuer; M - FI.

YcnoBue paBHOBECHS pbluara:
M +M,+..=0
[ToaBmxHbIN 1 HeOABUXKHBIN O0510KU. KITJ[ mpocThix MexaHU3MOB,

n= Anonesnas
A—aa'rpaq:::

[aBienue TBEpIOTO TEIA.
@opMyia 17 BBIYMCIICHHS 1aBJICHUs TBEPIOTO Tea:

_F
P=-

Hasnenue raza. ATMochepHoe JaBlieHHeE.

FI/II[pOCTaTI/ILIGCKOG JaBJICHUC BHYTPH ) XKUIAKOCTH.

CDOpMy.]'Ia JJIA BBIYUCIICHUSA JaBJICHHUA BHYTPH KXKUJIKOCTH:

p=pgh+p_,

3akoHn [lackans. ['mppaBnudeckuii mpecc
3akon Apxumena. dopmyna Juisi ONpeAesieHUs BBITAJIKUBAIOUIEH CHIIBI,

JICUCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B JKUJIKOCTb WM Ias:

F_&m. =pgv



1.24

YcnoBue nnaBaHus Tena. IlmaBanue CYZI0B 1 BO3AYXOILIaBaAHUEC

Mexanudeckue KoJjiebaHusl. AMIUTUTYAa, TMEPUOA M YacToTa KoJeOaHHil.

cDOpMy.]'IEI, CBA3bIBAIOIIAA 9aCTOTY U IEPUOJ KoJIe0aHMIi:

1.25

MareMarnueckuii M TpPYKUHHBIA MasTHUKW. [IpeBpaieHue sHepruv npu

KoJIe0aTeIbHOM JABUXKCHHUH

1.26

1.27

1.28

1.29

1.30

3aryxatomue kojaebanus. Beinyknennble konebanus. Pezonanc

MexaHu4uecKue BOJIHBI. HpO)IOJ'II)HBIe " TIOTICPCYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI 1

CKOPOCTb PaCHpOCTPAHCHHUS BOJIHBI:

L=v-T

3ByK. I'poMKOCTB M BbICOTa 3ByKa. OTpak€HHE 3ByKOBOW BOJIHBI HA I'PAaHULE
IByX cpell. Hppa3ByK U yIbTpa3ByK

IIpakxmuueckue pabomul

W3mepeHue cperHeil MIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
NPY>KUHBL, KOAQPHUIMEHTa TPEHUSI CKOJIBKEHHUS; PA0OThI CHUIIBI TPEHHS, CHIIBI
YIPYTOCTH; CpeHEN CKOPOCTH JBMXKEHUS OpyCKa IO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHHusi Opycka IMpH JABMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuojia KojeOaHMM MaTeMaTHYecKOro MAasTHMKA; YacTOThl U Tepuoja
KOJICOAHUH MPYKUHHOTO MasTHIUKA; MOMEHTA CHJIBI, ISHCTBYIOIIEr0 Ha phIyar;
palboThl CHJIBI YIPYTOCTH NpU MOABEME Tpy3a C MOMOIIBI0 HEMOJBUKHOTO
0710Ka; pabOTHI CHIIBI YIPYTOCTH MPH MOABEME Ipy3a ¢ HOMOIIBIO MOBHKHOTO
O110Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHUJIbI OT 00bEMa MHOrpyKEHHON
YaCTH TeJla U OT IVIOTHOCTH JKUKOCTH; HE3aBUCUMOCTH BBITAIKHBAIOILEH CHIIBI
OT MAacChl TeJIa; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JaBJICHUS U
OT poJia MIOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOLIEH B IPY>KHUHE, OT CTENIEHU
neopMaluy NpyKUHBI; YCKOPEHUs OpycKa OT yIila HaKJIOHA HalpaBIISIOLICH;
nepuojia (4acToTsl) KoJeOaHuil HUTSHOTO MAasgTHUKA OT JUIMHBI HUTH; TIepHoJa
KoJie0aHUI NPYKUHHOIO MasSTHHUKA OT MAacchl rpy3a M >KECTKOCTH IPY>KUHBI;
UCCIIeIOBAaHUE HE3aBUCUMOCTH MepHoAa KoJeOaHM HUTSHOIO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHSI pblyara

Duzuueckue s61EeHUL 8 npupoc)e: NpuUMEpPbl ABUXXCHUA C PA3JIMYHBIMHA

CKOPOCTSIMH B KUBOW W HEKUBOW MPUPOJIE, AEHCTBUE CUJIBI TPEHUS B IPUPOJE




U TEXHUKE, MPWINBHI M OTIWBHI, ABWXKEHUE TutaHeT COJIHEUYHOW CHUCTEMBI,
PEaKTUBHOE JBUYKEHHUE )KUBBIX OPraHU3MOB, PbIYary B TEJE YEIOBEKA, BIUSHUE
aTMOC(EpHOro JaBJICHUS HA >KUBOW OpPTaHM3M, IJIaBaHUE PbHIO, BOCTIPUSITHE
3BYKOB KMBOTHBIMU, 3€MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, IlyHAMH, 3XO

Texnuueckue ycmpoucmea: CUUAOMETP, NaTYUKU TOJIOKEHUS, PACCTOSHUS U
YCKOpPEHHS, TUHAMOMETp, TOIIUITHUKYN, PAKEThl, pbIYar, MOABUXKHBIA |

HEIOIBH)KHBIH 6J'IOKI/I, HAKJIOHHAA IJIOCKOCTb, IMPOCTBIC MEXAHU3MBI B 6BITy,

L3l COOOIIAOIINECS] COCYIBI, YCTPOMCTBO BOJONPOBOJIA, THAPABINYCCKUHN TIpece,
MaHOMETp, OapoMmeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHbBIE TIOJIOKEHHSI MOJICKYJISIPHO-KMHETHUYECKOM TEOpPUH  CTPOCHHS

2.1 BeliecTBa. Mozenu TBEPAOTo, KHUAKOTO U ra3000pa3HOro COCTOSIHUM BEIIEeCTBA.
Kpucrannnaeckue u amopdHbIe Tena

95 JBwxenue uactuil BemectBa. CBsI3b CKOPOCTH JABWKEHHUS YAaCTUIl C

' Temneparypoil. bpoynosckoe aBmxenue, uddys3us

2.3 CmauvBaHME W KalWJUSIPHBIC SBIICHUS

24 TennoBoe pacIIMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

25 Buytpennsis sueprus. PaGora u Teruionepenada Kak crnocoObl M3MEHEHUS

' BHYTPEHHEH SHEPruu

2.7 Buapl Teruonepegaun: TemI0NpOBOJHOCTb, KOHBEKIIMS, U3TyUEHUE
HarpeBanue wu oxnaxzaenue ten. KoimuecTBo TemioTel. Y aenbHas
TEIUIOEMKOCTB:

2.8

O=an(t,—1)
3aKOH COXpaHEHHUs HEPruu B TEIUIOBBIX MpOLECCax. YPaBHEHHE TEIJIOBOTO
OayaHca:
2.9
Q+0, +..=0
Ucnapenue u xonzaeHcamus. M3MeHeHHe BHYTpEHHEW SHEPrud B MpoIlIecce
210 WCIIApEHUs] M KOHJeHcanuu. KumeHue KUAKOCTH. YelnbHas TeruioTa

napoobpazoBanus: L = Q/m




2.11

2.12

Brnaxnocts Bo3nyxa

[InaBnenne u xpucraumsauus. VI3MeHEHHE BHYTPEHHEW OJHEPrHH IIpH

IUIaBJICHUH U KPpUCTAJIUN3allH. Y aenbHas TEIJIOTA IJIABIICHUS:

2.13

2.14

2.15

2.16

2.17

3.1

BHyTpeHHsI1 SHeprus CropaHusi TOIUIMBA. Y JENbHAs TEIJIOTa CrOPaHHUs

tormBa: g = Q/m

[Tpuniune! paboTs! TermnoBbix apuraresnei. KITJI termoBoro apuraress

Ipaxmuueckue pabomul

W3mepenue yaenbHON TEMIIOEMKOCTH METAJUIMYECKOT O IWINHIPA; KOJIMYECTBA
TEIUIOTHI, TMOJYYEHHOTO BOJOW KOMHATHOW TeMIlepaTypsl (DUKCHPOBAHHOMH
Macchl, B KOTOPYIO OIlyIIEH HarpeThlii LWIMHIP; KOJWYECTBA TEIUIOTHI,
OTJAHHOI'0 HArpeThiM LUIMHAPOM, IIOCIIE OIYCKAaHMs €ro B BOAY KOMHATHOU
TEMIIEpaTypbl; OTHOCHTEIBHOM BIIAXKHOCTU BO3/lyXd; YAECIbHOW TEIIOTHI
IIaBiIeHus JbAa. lccnenoBaHme W3MEHEHHs TEMIEPATyphl BOABI  IIPU
pa3INYHBIX YCIOBUAX; SIBICHUS TEIUIOOOMEHA NP CMEIIMBAHUHU XOJOJHOU U

ropsiueit BoJbl; Mpoliecca UCapeHust

Qusuyeckue A6ieHUs 8 npupode. TOBEPXHOCTHOE HATSHKEHUE M KallWILISIPHBIC
SIBIICHUS B TIPUPOJIE, KPUCTAIUTBI B MIpUpoje, u3nydeHue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpHU3bl; 00pa30BaHKE POCHI, TyMaHa, HHEs, CHEeTa

Texnuueckue  ycmpoticmeéa:  KalWUISIPbl, TNPUMEPHl  HUCHOJIB30BAHUS
KPHUCTAJIOB, JKUJAKOCTHBIH TEPMOMETD, JATUYUK TEMIIEPATYPhI, TEPMOC, CHCTEMA
OTOIUICHUSI JOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOUHA, JBUTATEH

BHYTPEHHETO CrOpaHUs
OJIEKTPOMATI'HUTHBIE ABJIEHNA

OnexkTpusanus Teil. [[Ba Buja aIeKTpUYeCcKuX 3apsioB

3.2
3.3

3.4

3.5

BsaumopeiictBue 3apsbkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHUs DIEKTPUYECKOro 3apsaa

Onexkrpuueckoe mnose. HanpsoxkénHocTh 3nexTpuueckoro nois. IlpuHnumn

CYNEPHO3UINH IEKTPUUECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenn QJICKTPHUUYCCKUX 3apsAaa0B. HeﬁCTBHe QJICKTPHUYCCKOI'O II0JId Ha

aneKTpudeckue 3apsbl. [[pOBOJHUKY U TUANEKTPUKH




3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

[TocTostHHBIN 251eKTpUUeCcKuil TOK. [leficTBUs anekTpruueckoro Toka. Cuia Toka.
Hanpsioxenue.
I=qg/t,U=A/

DJIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIIBHOE AIEKTPUUECKOE COITPOTUBIICHHE:
R =pl/S

3akon Oma st yyactka anekrpudeckoit nenu: | = U/R

[TocnenoBarenbHOE COETUHEHUE IMPOBOAHUKOB:
1, =1, U=U,+U,. R=R +R,
Hapannenbﬂoe COCANHCHUC ITPOBOJHUKOB PABHOI'O COIPOTUBJICHUA:

U=UgI=L+I;R=2.

CMeniaHHEIC COCINHCHUS ITPOBOAHUKOB

PaboTa u MmomtHOCTH 251ekTprueckoro Toka. A = Ult, P = Ul

3akoH J[>xoyins — Jlenia:

O=I"-R-t

OneiTr Opcrena. MarHutHoe 1oJ€ NPSAMOIrO IPOBOAHMKA C TOKOM. JIMHuuK

MarHUTHOW UHIYKIHHU

MarauTHoe moJe IIOCTOSHHOTO MarHuTa. B3anmonelcTBHE NOCTOSHHBIX
MarHHuTOB

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM

OnbiTel @apazes. SBnenue aneKTpoMaruiuTHoN uHAYKuu. [IpaBumno Jlenua
IIpaxmuueckue pabomul

N3MepeHne  3IIEKTPUYECKOTrO  CONPOTHUBJIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUUECKOTO TOKA; PAOOTHI AJIEKTPUUECKOTO TOKA.

HCCJ’IG}IOB&HI/IQ 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOUICTO B IIPOBOIHHKE

(pe3I/ICTOpH, naMnqua), OT HAIIPSPKCHUA Ha KOHIAX IMPOBOAHHKA; 3aBUCUMOCTU




CONPOTUBJICHHUA OT JJIMHBI IIPOBOAHUKA, IJIOMAAN €T0 IMOINCPEUYHOTO0 CCUCHUA U
YACIBHOT'O COIIPOTUBJICHH.

HpOBepKa mpaBujia JJIA SJICKTPUYCCKOIr0 HAIPSIKCHUS IPU MMOCJIICA0BATCIIbHOM
COCAMHCHNHN IMPOBOAHHKOB, IIpaBUJia JIA CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

napajuieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JITAMITOUKA)

Qusuueckue A6N1eHUs 8 Npupode: JIIEKTPUUYECKHE SBICHUS B aTMmocdepe,

3.17 AIEKTPUYECTBO JKUBBIX OPraHU3MOB, MATHUTHOE T0JI€ 3eMJITH, Ipeiid MmoocoB,
POJIb MAarHUTHOTO TIOJISI JTSI )KU3HU Ha 3eMJIe, MOJIIPHOE CHUSHUE
Texnuueckue ycmpoticmea: SJACKTPOCKOTN, aMIEPMETp, BOJBTMETP, PEOCTarT,
CYETUYMK  DIEKTPUUYECKONW OSHEPTruu, JJICKTPOOCBETUTEIbHBICE MPUOOPHI,

3.18 HarpeBaTeybHbIE AIEKTPONIPUOOPHI (mpumepsr), BJIEKTPUYECKUE
MPEeIOXPAHUTENH, JJIEKTPOMATHUT, AJIEKTPOJBHUraTellb TOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSTHHOTO TOKa

3.19 DnekTpoMarHuTHEIE BOJHBL [1Ikana 3eKTpOMarHUTHBIX BOJTH

3.20 JlyueBas monenb cBeta. [IpsiMOTMHEIHOE pacipoCTpaHeHHUE CBETa

3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkaino

3.22 ITpenomiieHue cBeTa. 3aKOH MIPEIOMIICHHUS CBETA

3.23 Hucnepcus cBera

394 JIunza. Xon nydeit B muH3e. OKyCcHOE paccTosHUE JUH3bI. ONTHYECKas cuiia

' munsel: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTHdecKkue MpruOOPsI
Ilpakmuueckue pabomol

H3mepenne onTuuecKoi cuiibl COOMparoIie JIMH3bI; OKYCHOTO PaCCTOSHUS
coOuparotieii TMH3bI (TI0 CBOMCTBY PaBEHCTBA pa3MEpOB MpeIMeTa U H300paKeHus,
KOrJla TIpeaMeT paclojio’keH B JABOMHOM (QoOKyce), MoKaszaTess MHpeIoMIICHHUS

3.26 crexna.

HccnenoBanne cBoiicTBa U300pa)KeHHs, TOIYYEHHOTO C IOMOIIBIO
coOuparoliel TMH3bI; U3MEHEHUsT (POKYCHOTO PACCTOSIHUS ABYX CIIOKEHHBIX JIMH3;
3aBHCHMOCTH yTJa MPEIOMJIEHHS CBETOBOTO JIyda OT YIJIa MaJieHUs Ha TpaHUIle
«BO3JIyX — CTEKIIO»

3.97 Qusuueckue serenusi 6 npupoode. 3atmenus ConHma u JIyHbI, mBeTa Ted,
' OonTHYECKHUE SBJICHUS B aTMOcdepe (IIBET HeOa, pedpakius, paayra, MUPax)
3.8 Texuuueckue ycmpoticmeéa: OYKHM, TEPHUCKOI, ¢oToanmnapar, ONTHUYECKHE

CBC€TOBOAbBI



4.1

4.2

4.3
4.4
4.5

4.6

4.7

KBAHTOBBIE SBJIEHUA

PannoaktuBHOCTE. Anb(a-, OeTa-, raMMa-u3nydeHus. Peaknuu anbga-u 6era-

paciaaa

OmnbiTel Pesepdopna mo paccesnuro anbga-yactun. [lnanerapnas Mopenb

aToma
CoctaB aromHoro saapa. M3ortomnbl

[Tepuon noypacnaia aTOMHBIX SAEp

SnepHble peakMy. 3aKOHBI COXPAHEHHUS 3apsI0BOI0 M MaCCOBOTO YHCET

Qu3uueckue A61eHUs 8 Npupooe: €CTECTBEHHBINM paauoaKTUBHBINA (OH,
KOCMHUYECKHE JIy4d, DPaJWOaKTUBHOE H3IyYEHHE TPUPOIAHBIX MHUHEPAIOB,

JICUCTBHE PAJUOAKTUBHBIX U3JIyYECHUN HA OpPraHU3M 4Y€I0BEKa

Texnuueckue ycmpoiicmea: CIEKTPOCKOII, UHAUBUAYAIbHBIN JO3UMETP, KaMepa

Bunbcona, simepHas sHepreTuka



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






