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MMOSICHUTEJBHAS 3ATIMCKA

IIporpamma 1o $pu3nKe Ha yPOBHE OCHOBHOTO o61mero 06pa3oBaHus COCTABIICHA HA OCHOBE TIOJIOJKEHH N
u TpeGoBaHMi K pe3yiabTaraM OCBOCHHA HA 6a30BOM YpPOBHE OCHOBHOH 00pa3oBarelbHOH MpOTpaMMBl,
npencrasieHHex B GI'OC 000, a Taxxe ¢ yuétoM (eseparbHOHR pabodell mpoOrpaMMEbl BOCITMTAHHS H
KOHIIeNH} penoaBanus yaebuoro npeamera «Gusuxay.

CozepaHue TMPOrpaMMbl 10 (U3MKE HANpPaBICHO HA dopMApoBaHMe eCTECTBEHHOHAYIHOH
rPaMOTHOCTH OOYHAIOIKXCs W OPraHU3alHI0 H3YHEHHA (u3uKK Ha JEATEIbHOCTHOH OCHOBE. B mporpamme
no Qu3UKE YUUTHIBAIOTCS BO3MOKHOCTH yueGHOTO TpeaMeTa B pealr3anuu tpe6osanuit GPI'OC 000
[IAHAPYEMBIM JINYHOCTHBIM M METANPEIMETHBIM pe3y/bTaTam 0bOyueHus, a TAKiKe MEKIPEIMETHBIE CBA3H
eCTECTBEHHOHAYYHBIX yJeOHBIX IPEZIMETOB HA YPOBHE OCHOBHOTO obmero obpa3oBaHusL.

IIporpamma 1o GH3MKE YCTaHABIMBACT PACIPE/ICICHHE yueGHOro Marepuana 1o rogam o0yueHus (mo
grraccam), IpeJIaraeT NPAMEPHYIO TI0CTIe/I0BaTEeIbHOCTD H3yICH S TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHA
TIPEMETHOr0 CONEPKAHMS U yUETEe BO3PACTHBIX ocobGenrocTe# 00yJaromuxcs.

ITporpamma 1o (u3uKe pazpaboTaHa ¢ IeJbio OKasaHusd METOIHHUECKOH IIOMOIIH YUMTEIIO B CO3AaHHH
paGoueif IPOrpaMMBI IO y4eOHOMY HPE/IMETY.

Du3NKA SBISeTCS CHCTEMOOGDA3YIONIHM TS €CTECTBEHHOHAYYHBIX YYEOHBIX NPEMETOB, MOCKOILKY
(u3HYEcKHe 3aKOHBI JIEXKAT B OCHOBE MPOLECCOB U 9BJIEHWI, H3yJaeMbIX XAMHEeH, GHOIOTHEH, acTpOHOMHEH
u (umdeckoit reorpadueif, BHOCHT BKJIaJl B €CTECTBEHHOHAYIHYIO KAPTHHY MHpa, IPeIOCTaBIIAeT HanboIee
sAcHBIE 00pa31E] IPUMEHEHHS HayYHOTO METO/1a [TO3HAHHS, TO €CTh crocoba MoTydeH s JOCTOBEPHBIX 3HaHHH
0 MHpE.

OnHa W3 TIaBHBIX 3a7a4 (u3EdecKoro o0pasoBaHUA B CTPYKType o6miero obpazoBaHus COCTOHMT B
(opMupoBaHEH €CTECTBEHHOHAYYIHOH rPaMOTHOCTH ¥ HHTCPECA K HAYKe ¥ ofyuarommxcsl.

Usyuenue Gpusuky Ha 6a30BOM yPOBHE IPEANONAracT OBIAJCHHE CICAYIOIIHMH KOMIIETEHTHOCTSIMH,
XapaKTepHU3YIOIIHMH €CTECTBEHHOHAYTHYIO IPAMOTHOCTD:

HAyYHO OOBACHATE SIBICHHS;
OIIEHHBATEH U IIOHUMATEL 0COOEHHOCTH HAYYHOTO MCC/IeIOBAHM;
MHTEPIPETHPOBAT JAaHHBIC M HCIIONb30BaTh HAYYHBIE 0KA3aTE/ILCTBA [ TIOMTYICHIS BRIBOJIOB.

Ilen w3yueHHs (U3MKH HA YPOBHE OCHOBHOTO OOIIEro obpasoBanusi onpeneneHsl B KoHUemIHH
npenosapanus ydebHoro npeaMera «dusnkay B 00pa3oBaTENbHBIX OpraHH3aliiX Poccuiickoit Penepanu,
peanu3yiolEX OCHOBHBIE 00meo0pa3oBaTe/IbHBIC IPOrPaMMBL, YTBEPXKAEHHOH pernenueM Koieruu
MunmcTepeTra npoceernenus Poceuiickol @enepauyn (IPOTOKONI OT 3 nexabps 2019 r. Ne IIK4BH).

Henn u3ygenus GU3nKH:
nprOBpeTeHHe HHTEpeca ¥ CTPEMIICHHS O0YYaromuXCes K HAayYHOMY H3YUCHHIO NPHPOJIBI, PA3BHUTHEC HX
HHTEILIEKTYAIIEHEIX ¥ TBOPUECKHX CIIOCOOHOCTEH;
pasBUTHE IPe/CTaBICHHH 0 HayYHOM METO/I¢ TIO3HAHUS ’ (GopMEpPOBaHHE HCCIIEI0BATENBCKOTO OTHOIEHHS
K OKPY)KarOIIUM SBJICHUSIM;
dopMEpOBaHHE HAyYHOTO MHPOBO33PEHMS KaK pe3y/IbTara H3YHEHHS OCHOB CTPOCHHMS MAaTCpHH %}
(dyHIaMEHTATBHBIX 3aKOHOB (PH3HUKH;

(bopMHpOBaHME NpeACTaBIeHnii 0 PoMM (GU3UKW JUls PasBHTHS NPYTHX €CTCCTBCHHBIX HAyK, TEXHUKH M
TEXHOJIOTHH;

pa3sBHTHE TPEICTABIEHAH 0 BO3MOXKHBIX chepax Oyaymielt npodeccHOHATLHON AeSTEILHOCTH, CBSA3aHHOM ¢
du3uKOM, NOATOTOBKA K JAATbHEHIIEMY 00y4eHHIO B 3TOM HalpPaBICHHH.

JlocTixkenne 5TUX Leneif mporpaMMbl MO (U3WKe HAa YPOBHE OCHOBHOIO obmero obpa3oBaHHA
obecrieynBaeTCs PEIIEHUEM CIIETYIOMIHX 3a/4a4:
npuobGpeTenne 3HAHMUH O IHCKPETHOM CTPOCHHMH BELIECTBA, O MEXAHWYECKUX, TCIIOBBIX, JJICKTPHICCKHX,
MarHMTHBIX ¥ KBAHTOBBIX SIBJICHHSX;
nprobpeTeHre YMEHUN ONMMCHBATh U OOBACHATH (QU3HHUCCKUE SBJCHHS C HCIIONBE30BAHUCM IIOTYHEHHBIX
3HAHUH;

OCBOGHHE METOOB DEIIeHHs MPOCTEHIMX PacuéTHBIX 3a/ad C HUCIONB30BAHHEM (H3UHUECKUX MozeneH,
TBOPYECKUX W NIPAKTHKOOPHEHTHPOBAHHBIX 3a/1a4;

pasBuTHe yMeHuWH HaOmOIaTe NPHPOAHBIC SBICHHA M BBIIOIHATH OIBITEIL, naboparopusle paboTel H
3KCIIEPHMEHTAIBHBIC HCCIIEOBAHHS C HCIIOB30BAHUEM H3MEPUTEITHHBIX npubopoB;



ocBoeHHe MPUEMOB paboThl ¢ HH(popMammeil (H3MYECKOro CONEPXKAHHS, BKIIOYAs HHPOPMAIHIO ©
COBPEMCHHBIX JIOCTHKCHISIX YU3NKH, aHATH3 U KPHTHIECKOE OLEHHBAHUE HHOPMALHH;
3HAKOMCTBO €O Chepamn IPOYECCHOHATBHOH NICATEIBHOCTH, CBA3AHHBIMH C (H3HKOM, M COBpPEMEHHBIMH
TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JIOCTH/KCHHAX (DU3HUECKON HAYKH.

Ha usyuenue dusuxnm (6a30BELf ypoBeHE) HA YPOBHE OCHOBHOT'O 0GIIIEro obpaszoBanus orBomuTCs 238
4acoB: B 7 Kiacce — 68 gacos (2 gaca B Hezemo), B 8 kiacce — 68 wacos (2 uaca B Hezemo), B 9 kiacce — 102
qaca (€] yaca B HEJIeI0).

lpenmaraeMbiii B mporpaMme mo ¢u3kKe NepedeHs IaGOPATOPHBIX paboT H OIBITOB HOCHT
PEKOMEH/ATENbHEIH XapaKkTep, YIHTeNb AeaeT BbIGOP IPoBeAeHAs 1a60paTOpHBIX PaGOT K OMBITOB ¢ yuéTom
HHIMBHallBHBIX 0COGEHHOCTEH 00YHalomMXCs, CIIUCKA SKCTIEPHMEHTANBHEIX 3aaAHMiE, NpeUIaracéMeIX B
paMKax OCHOBHOI'O FOCY/IapCTBEHHOTO 9K3aMeHa 1o Gusuke.
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Pazgen 6. TenoBbie siBJI€HHS.

OCHOBHBIE [IOJNOKEHHS MOIEKYISPHO-KHHETHIECKOH TEOPUH CTPOCHHS BEIIECTBA. Macca u pazMepsl
ATOMOB ¥ MOJIEKyIL. OTBITHI, OATBEPYKAAIONIEE OCHOBHBIC HONOKEHIA MONEKY/IIPHOKMHETHYECKOH TEOPHH.

Mojieli TBEPIIOTO, KHAKOTO M ra3000pa3Horo cocTosiHuit BemecTBa. KpHcTaimyeckue 1 aMopdHbIe
tena. OGBbACHEHHE CBOMCTB TasoB, JKMAKOCTEH M TBEPIBIX TEl HA OCHOBE MONOXKEHHUH MOIEKYISIPHO-
KuHeTHYeckoit Teopun. CMauuBaHUe U KATHIUTAPHEIC ABICHHS. TernoBoe pacIIupEeHHE B CKaTHE.

TemmnepaTypa. CBs3b TEMIEpaTypbl CO CKOPOCTBIO TETIOBOT0 ABHMKCHMA gacTull. BHyTpeHHAA SHEPTHAL.
CriocoGbl H3MEHEHHs BHYTPeHHe! JHEPTHH: TeILIonepeata i COBCPIICHHC paboTer. Buiel Temionepeian:
TEeIUIONPOBOIHOCTD, KOHBEKIIHA, U3TyICHHUE.

KomuuecTBO TEIUIOTHL. Y/IeNbHAsA TEILIOEMKOCTE BEIIECTBA. TennoobMeH M TENJIOBOE PaBHOBECHE.
VpasHenue Temroporo Gananca. Inapnenne 1 OTBEpACBAHUC KPHCTALIAYECKHX BEMIECTB. Y IeNbHas TEMIoTa
nasrenns, [lapooGpasopanue 1 KoHeHcanus. Mcnapenue. Kunenue. VenpHas TemioTa napoobpa3oBaHus.
3aBUCHMOCTE TEMIIEPATYPHI KUIIEHHS OT aTMOCGHEPHOT0 JaBICHHA.

BraxxaocTe BO3ayXa.

DHeprus TOIMBA. Y ICIbHAS TeII0Ta CrOPaHu.

[IpHHIAIIE pAGOTHI TENIOBBIX ABUTATENCH KI1JI remioBoro ABUrarens. TemIoBbIe ABUIaTeNH K 3allHTa
OKpY’KaroIIeH Cpe/ibl.

3aKOH COXpaHEHHS H IPEBPAIIEHNs SHEPrHHA B TEIJIOBBIX IPOTIECCax.

Jlemoncmpauuu.

Habmonerue OpOyHOBCKOTO ABHIKEHHA.

Habmonenue quddy3ud.

Habmo/ieHue SBIeHNH CMauMBAHUS U KAMIUIIPHBIX SBICHMI.

Ha6monesye TEIIOBOr0 paciiupeHus TEl.

V3MeHeHHe JaBIeHUs ra3a pd H3MeHeHHH 00bEMa i HarpeBaHKHU HITH OXJIaX/ICHHH.
ITpaBuiia H3MEPEHUs TEMIIEPATYPhL.

Bunp Temionepenads.

OxJaxIeHHe [P COBEPIIEHAN PabOThL.

Harpesanue IIpH COBEPIIEHHU PAOOTHI BHEITHAMHY CHIIAMH.

. CpaBHeHHE TEIIOEMKOCTEN PA3THYHBIX BEIIECTB.

. Habmomenne KANEHUs.

. HabmoieHue OCTOSHCTBA TEMIEPATYPHI IIPH IIIABICHHH.
. Moieu TeImnoBBIX JBUTATENIEN.

JabopamopHsie pabombl u OnbINGL.
ONBITH IO OOHAPYKEHUIO AEHCTBHS CHJI MOJIEKYIIPHOTO IPATAKCHHUA.
OmBITHI IO BHIPAIMUBAHUIO KPUCTAIUIOB MIOBAPEHHON COJHM WM caxapa.
OMBITHI 110 HAOTIONEHHIO TEIUIOBOTO PACIIUPEHHS Ta30B, KUIAKOCTEH U TBEPIBIX TeIL.
Omnpe/ieNieHre JaBICHHA BO3/IyXa B OaioHe MIpHIa.
OIBITHL, IEMOHCTPHPYIOLIHE 3aBUCUMOCTh IaBJICHUSA BO3/1yXa OT €ro o0béMa 1 HarpeBaHHs HIIM OXITaKICHUA.
[TpoBepka rumoTe3sl JIUHEHHON 3aBUCHMOCTH JUIHHBI cTONGHKA JKHAKOCTH B TEPMOMETPHUECKOH TpyOKe OT
TEMIIEPaTyPBbl.
Ha6oeHre H3MeHe s BHYTPEHHEi SHEPTHH TeNa B Pe3y/IbTaTe TeIlonepe/iaun 1 paboThl BHEIIHUX CHLIL.
Hccnenopanye sBIeHAS TeIUI000MeHa IPH CMEIIHBAHHHI XOJIO[AHON | TOps4eH BOMBL.
Onpe/enenne KOMMIECTBA TEIUIOTHI, IIOMYYEHHOTO BOIOH IIPH TEIIO00OMEHE ¢ HArpeThiM METaNIMISCKUM
LUJTHHIPOM.
Onpepienenye yaenbHON TEIUIOEMKOCTH BEIECTBA.
HcenepoBaHue npoLecca HCrapeHus.

. Onpenenerne OTHOCUTENLHOH BIAKHOCTH BO3AyXa.
13.

Omnpejienenue yaembHOR TEIIOTH! IIABICHHUS JbA.
Pasgen 7. DieKTpu4YecKHe H MATHUTHBIE SIBJIeHHS.
DexTpu3amma Telx. [[Ba poja SIEKTPHHYECKHX 3apsaioB. B3amMosieHCTBUE 3apsUKEHHBIX TCIL. 3akoH

KynoHa (3aBHCHMOCTb CHJTBI B3aHMOJIEHCTBHsI 3apSUKCHHBIX TEN OT BEIMIHHbI 3apAZI0B 1 PACCTOAHNA MEXTY
TEJIaMu).
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3JIEKTPHUYECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn snextpudecknx 3apsmos. DieMeHTapHBIH SJIeKTpuyeckut 3apsan. CrpoeHue aroma.
[IpoBonuwKy 1 [WMaNEKTPHKH. 3aKOH COXpaHEHHS IEKTPHYECKOTO 3apsna.

OneKTpudeckHit TOK. Y CIOBHS CyMIECTBOBAHHS JEKTPHYECKOT0 TOKA, MCTOUHMKH [IOCTOSIHHOTO TOKA.
JleHCTBHS 3IeKTPHYECKOro ToKa (TEIIOBOE, XHMHYECKOE, MarHHTHOE). DJIEKTPUYECKHUH TOK B YKHIKOCTIX U
rasax.

Onexrpuueckas nenb. Cuiaa Toka. DIeKTpuueckoe HanpsokeHne. CONpOTHBIICHHE MPOBOJHHKA.
YnenbHoe conpotHBieHHe BemiecTa. 3akon OMa UIA y4acTka nerd. 110cie 0BaTe bHoe | napaienbHoe
COEMHEHHE IPOBOIHHKOB.

PaGora m MOIIHOCTS SMEKTPUYECKOTO TOKA. 3aKOH Hokoyna—Jlerna. DnekTpudeckue uenw wu
NOTpebUTENM SIEKTPHIECKoi 9Hepruu B GhITy. KopoTkoe 3ambkanue.

[Tocrosiubie MaruuThL. B3anmMoseHcTBrE MTOCTOSHHBIX MATHHTOB. MarauTHOE ToJe. MarnutHOE m0JIE
3eMitd ¥ ero 3HaueHue Ui KH3HM Ha 3emye. Ombir Dperesa. MarHHTHOE mofe ANMEKTPAYECKOTO TOKA.
IIpuMeHeHHe >MeKTPOMArHHTOB B TexHHKe. JIeHCTBHE MATHHTHOTO ION Ha IPOBOJHHK C TOKOM.
DIIeKTPOJIBHTATENb OCTOSHHOTO ToKa, MIcmosp3oBante SIIEKTPO/JIBHTATEIEH B TEXHUYECKHX YCTPOHCTBAX H
Ha TPaHCIIOPTE.

Omertet ®apanes. SIBneHne 3/1eKTpOMAarHHTHOM unayknud. [lpasuno Jlerna. Dnexrporemeparop.
Croco6eI roITyYeHus 3IeKTPHYECKOR SHePruH. DNIeKTPOCTAHIHH HA BO30GHOBIISEMBIX HCTOTHHKAX SHEPrHHA.

Hemorncmpayuu.

OJeKTpU3aLus Tel.

JlBa pozia sneKTPHYECKHX 3aA/I0B H B3AHMOIEHCTBHE 3apsUKEHHBIX T,
VYeTpoicTBO M IeHCTBHE 3JIEKTPOCKOIIA.

DIeKTPOCTaTHYECKAS HHTYKIH.

3aKOH COXPaHEHUA HIIEKTPHIECKHX 3apsIIOB.

IIpoBOHUKA B IUIIEKTPHKH.

MonempoBaHue CHIOBBIX JIHHHI JIEKTPHYECKOTO TIOJIS.

VCTOYHMKH MOCTOSIHHOTO TOKA.

HeHcTBHS 3IeKTPHIECKOTO TOKA.

DNeKTPHYIECKHH TOK B JKUJKOCTH.

. I'a30BElit paspsn.

. I3Mepenue CHITBI TOKA aMIIepMETPOM.

. Mi3Mepenne 311eKTPHYECKOr0 HAPSKEHHS BOJIBTMETPOM.

. Peoctar u marasus conporusienuit.

. BaauMopeiicTBrE TOCTOAHHBIX MArHATOB.

. MopenmpoBanyie HeBO3MOKHOCTH pasie/ieHHs TIOIOCOB MArHHTA.
. MonenmupoBanue MarHUTHBIX 110J1eif TOCTOSHHBIX MATHUTOB.
. OneIT OpcTena.

. MarauTHOE 1osie ToKa, DIeKTPOMATHHT.

. [lelicTBE MarHUTHOTO 1011 Ha MIPOBOJIHHUK C TOKOM.

. DNEeKTPOIBHraTe b IIOCTOSIHHOTO TOKA.

Hccnenosanue s8/1eHIA 211€KTPOMArHUTHON HHTYKI[HH.

. Onerrer @apapnes.
- 3aBHCHMOCTB HaNpaBJIeHHs HHAYKIIHOHHOTO TOKA OT YCIOBHI! €r0 BO3HHKHOBCHHS.,
. DJIEKTPOTeHEePaTOp MOCTOSHHOTO TOKA.

Jlabopamopnsie padomot u onsimel,
OIBITEI 10 HAGMOICHHIO 3EKTPH3ALKMH Tell HHAYKIHEH 1 HIPH COIPUKOCHOBCHHH.
HccenenoBanne feficTBHS SEKTPHYECKOro O Ha IIPOBOAHHKH U JIHIIEKTPHKH,
C6opxa u mpoBepka pabOoThI MEKTPHYECKOH el MOCTOSHHOrO TOKA.
HM3mepenne u peryvMpoBaHHe CHITEI TOKA.
W3mepenue u peryMpoBaHiE HAPSIKSHHS.
Mccnenosanue 3aBHCHMOCTH CHITBI TOKA, HIYIIErO 9€pPE3 PE3MCTOP, OT CONPOTHBIEHHS PE3UCTOpPa H
HANps/KEHUA Ha PE3UCTOPE.,
OnBITBI, IEMOHCTPUPYIONIHE 3aBHCHMOCTE 3IEKTPHYECKOro CONPOTHBIICHHS IIPOBOJHUKA OT €ro JJIMHEL
TLIOIIAIH TOTIEPEYHOr0 CeYeHHs M MaTepHaa.
IIposepka mpasra CI0KeHUs HANPAKEHUH [IPA TOCIIE0BATETHHOM COCTHHEHHH J[BYX PE3UCTOPOB.



10.
11,
12.
13.
14.
15,
16.
17.

18.
19.
20.
21.

Suth 3 190

i
8.
9.
10.
11;

) b 3
13.

. .

OmnpenencHue paboThl HIEKTPHYECKOr0 TOKA, HIYIIETO gepe3 pPe3ucTop.
OmpeiesieHue MOIIHOCTHA 3EKTPHIECKOr0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

WccreoBanne 3aBHCHMOCTH CHIIBI TOKA, HAYIIEro Hepes JIaMIIOUKY, OT HAlpSHKEHHs Ha HEH.

Onpenenenne KIIJI narpesatens.

VccTe[oBaHRE MArHUTHOTO B3aMMOZCHCTBIA ITOCTOAHHBIX MarHHTOB.

V3ydenne MarHUTHOTO MOJIA [OCTOAHHBIX MArHHTOB TIPH MX 00BbEIUHEHUH W Pa3AC/ICHHH.

AccnenoBanne AeHCTBHA 3JIEKTPUUECKOr0 TOKA Ha MAarHHUTHYIO CTPENIKY.

OMBITH, JEMOHCTPHPYIOIIHXE 3aBHCHMOCTE CHIIBI B3aHMO/IEHCTBHS KaTYIIKH C TOKOM ¥ MarHUTa OT CHJIBI TOKa
W HAMpaBJIEHHUs TOKA B KATYIIKES.

Mayuenvie J1eHCTBHUs MarHUTHOTO 0TI HA [POBOJHHK C TOKOM.

KoHcTpynpoBaHHE U U3yIEHHE paboTHI HIEKTPOABHIATEIA.

Namepenue KITJI HNEKTPOIBHIATEIbHON YCTAHOBKH.

OnsIThl IO HCCIIENOBAHUIO ABICHUA 3IEKTPOMArHATHOH MHIYKIMH: HCCIEOBAHIE HA3MEHEHHH 3HAYCHHA H
HaIpaBJICHUA HHYKIHOHHOTO TOKA.
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Paznen 8. MexaHH4ecKHe SIBJICHHA.

Mexanpyeckoe BIDKeHHe. MaTepuanbHas — TOYKa. Cucrema otcuéra. OTHOCHTENBHOCTB
MEXAHHYECKOTO BMKCHHA. PaBHOMEpHOE MPSAMOIMHEHHOE ABHXXCHHE. HepaBHOMEPHOE HPAMOJIMHEHHOE
neekerne. CpeiHss ¥ MTHOBEHHAs! CKOPOCTB TeJa [Py HepaBHOMEPHOM JBHKEHHH.

Vekopenue. PaBHOYCKOPEHHOE [PSMOTUHEHHOE IBHIKEHHE. Croboaroe nagenue. OnbITe ['amiies.

PaBHOMEpHOE JIBHKEHHE 110 OKpYxKHOCTH. Ilepuoz H HacToTa obpamenus. JIuHeHHas H yraoBas
CKOpOCTH. L[eHTPOCTPEMHTENBHOE YCKOPEHHE.

ITeperrii 3akoH HetotoHa. Bropoit 3aKoH Herorona. Tpernit 3akon HproTona. IIprHIMI CyTIEPIO3HIIHH
CHIL

Cuna ynpyroctd. 3axon I'yka, Cuta TpeHHSA: CHIa TPEHHA CKOJILXKCHIA, cHa TPeHHs IOKOsM, JPYTHE
BHJIBI TPEHMSL.

CHuia TSKECTH M 3aKOH BCEMHPHOIO TATOTEHHMS. Y CKOpPeHHE cBobomHOro nageHusd. [IBuKeHue IaHeT
Boxpyr Conrua. Ileppas KocMuyecKas CKOPOCTb. HesecoMocCTh ¥ TIEPErPY3KH.

PaBHOBeCHE MaTepHATbHON TOUKH. AGCOMOTHO TBEPAOES TEIO. ParnoBecue TBEPAOro Tenaa C
3aKpEIUIEHHON OCBIO Bpamen s. MOMEHT CHIIBL IleHTp TSDKECTH.

Ammyibe Tena. MsMeHenHe UMITyiIbea. VIMITyIibC CHIBL 3aKOH COXpaHEHHs MMITyibca. PeakTHBHOE
JIBHOKEHHE.

Mexanuueckas paboTa W MOIIHOCTb. PaGora CHJI TAKECTH, yNPYTOCTH, TPCHHL. CBs3b DHEPrHH H
pa6otel. IloTeHUMAIBHAS SHEPIHS TEIA, MOAHATOrO HAX MOBEPXHOCTBIO 3emutd. [loTeHIMaIbHasA SHEPrus
ckaToll mpyxumbl. Kunermdeckas omeprus. Teopema o KUHETHYECKOM OSHepruu. 3aKOH COXpPaHEHHS
MEXaHHUUECKOH dHEPTHH.

Jlemoncmpayuu.

HabmoieHrAe MEXaHWIECKOTO IBKCHHUS Tejla OTHOCHTENBLHO PAsHAIX TEl oTcuéra.

CpaBrenwue ITyTeif B TPAaeKTOPHH ABMIKEHHA OIHOTO H TOIO XK TE/Ia OTHOCHTEIHLHO PA3HBIX TEJ OTCUETA.
M3MepeHHe CKOPOCTH ¥ YCKOPEHHS! IIPSIMOTTHHEHHOr0 ABIKCHH.

HccneopaHye MPU3HAKOB PABHOYCKOPEHHOTO ABHKCHHS.

Habmonesue IBMKESHAA TENa 10 OKPYKHOCTH.

Habmonenue MeXaHu4eckuX SBJICHUM, MPOUCXOIAINHX B CHCTEME otcuéTta « Tenexkay rpu €€ paBHOMEPHOM
¥ YCKOPEHHOM JIBHYKEHHH OTHOCHTENIBHO KabuHeTa (hu3uKH.

3aBHCHMOCTE YCKOPEHHS TEIa OT MacCel Te/la U JIEHCTBYIOIIEH Ha HETO CHJIBL

Ha6moeHue paBeHcTBa CUJI IPH B3aHMO/ICHCTBHH TelL.

M3MeHeHHe Beca TeNa IIPU YCKOPEHHOM JIBHXKEHUH.

[lepenaya UMITYJIbCA IPH B3aUMO/ICHCTBHH TEIL.

[Ipeo6pazoBaHus IHEPrHy NIPH B3AUMOCHCTBHH TEIL.

CoxpaHeHHe UMITYJIbCA IIPH HeYTPYToM B3aHMOICHCTBHM.

CoXpaHeHHe HMITY/TbCa IPH abCOMOTHO YIPYTOM B3aHMOICHCTBHA.



15. Coxparenue MexaHHIECKOH SHEPTHH NPH CBOGOJHOM IaI€HHH.
16. Coxpanenue MexaHHYECKOH SHEPIHU NPH JIBHIKEHHUH Teja [0 AeHCTBHEM NPy KHHEL.
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Jlabopamopnvie pabomet u onvimet.
Koncrpynposanue Tpakra 115 pasrona H JanbHeIero paBHOMEPHOTO IBHIKCHHS IAPHKA HIIH TeJEKKH.,
Onpenenenne cpesieif CKOPOCTH CKOJIBKEHHS OPYCKa MM TBHKEHHS IAPHKA 110 HAKITOHHOM [ITOCKOCTH.
Orpezienenue yCKOPEHUS Tena IIPH PABHOYCKOPEHHOM [IBHKEHHH 10 HAKIIOHHOHN [IOCKOCTI.
ViccrejoBanne 3aBHCHMOCTH MyTH OT BPEMEHH [IPH PABHOYCKOPEHHOM /IBHSKSHUH 63 Ha9albHO CKOPOCTH.
IIpoBepka rumOTE3kI: €CITH IIPH PABHOYCKOPEHHOM JBHIKCHHH 03 HaYambHOM CKOPOCTH ITyTH OTHOCATCSH KaK
PAIl HEYCTHBIX YHCEJ, TO COOTBETCTBYIOMIHE IPOMEIKYTKH BPEMEHHU OJMHAKOBEL
VcereioBanne 3aBUCHMOCTH CHITBI TPEHHS CKOJIBKEHHS OT CHITbI HOPMAJIBHOTO JaBICHHMA.
Onpezenenue K03 QHUAEHTA TPEHHS CKONBKCHHUS.
Onpenenerue KECTKOCTH NIPYKUHBL
Onpenenense paGoTHI CHIEI TPEHHS TIPH PABHOMEPHOM ABHKSHHH TENa 110 TOPH30HTAIBHON TOBEPXHOCTH.

- Onpezierienie paGoTEI CHJTEI YIPYTOCTH NpH MOXBEME IPy3a C HCIOJB30OBAHHEM HETIOJBHKHOTO H

TOJIBHIKHOIO GJIOKOB.

. I/I3yquHe 3aKOHa COXPAaHEHHA 3HEPruH.

Paspnen 9. Mexanugeckue Kosie0annusa 0 BOJIHDL
Konebarensnoe nsmkenne. OCHOBHBIE XapaKTePHCTHKH KOJNeGaHMiL: IEPHOJ, 9acToTa, aMIUTHTYIA.
Martemaruyeckuit u npyxuHHBLE MasTHEKH. [IpeBpamenue SHEPTHH IIPH K0J1e0aTeTbHOM ABHIKEHHUH.
3atyxaromue konebaumst. Brmyxaennsie konebanus. Pesonanc. Mexanwueckue BoyHbL CBOHCTBA
MEXaHHIeCKHX BOJIH. 1IposionbHble U monepeyHble BOTHBL JUIMHA BOJTHEI H CKOPOCTH e pacopoCTpaHeHHUs.
Mexanuueckue BOJIHEI B TBEPIOM Telle, CeHCMUYECKHE BOJIHEL
3Byk. I'poMKoCTE 3ByKa M BeIcOTa ToHA. OTpaXkeHHE 3ByKa. Wndpaspyk u ynsTpasByk.
Hemoncmpauuu,
Habmonenne xonebanuii Ten mox AefCTBHEM CHIIBI TSDKECTH M CHIIBI YIPYTOCTH.
Habmonenue xoneGanuii rpysa Ha HATH U Ha IPYKHHE.
HaGmonenue BEIHYXIEHHBIX KoeOaHu 1 pe3oHaHca.
PacripocTpanenne mpoIobHBIX | MONEPEYHBIX BOJH (Ha MOJIEIH).
HaGmofienne 3aBHCHMOCTH BBICOTEI 3ByKa OT YACTOTHL.
AXyCTHYECKHH pe30HaHC,
Jlabopamoprsie pabomvt u onvimeL.
Omnpenenenne 9acTOTHI B NEPHOJA KOJIE6aHHI MATeMAaTHUECKOTO MASTHHKA.
Ornpesienenye 4acTOTHI U NEpHO/a KOTeGaHMI IPYKUMHHOTO MasSTHHKA,
Vcenezosanue 3aBucHMOCTH eprOza KonebaHuii 0BEMERHOr0 K HATH IPy3a OT UTHHEI HUTH.
Hccnenosanwe 3aBUCHMOCTH TIeprozia K0JleGanuii MPyKUHHOTO MASTHHKA OT MACCHI rpysa.
IIpoBepka He3aBUCHMOCTH TepHoza KoneGaHuii rpysa, IoJIBEMEHHOTO K HHTH, OT MACCEHI rpysa.
OmbITHI, 1EMOHCTPHPYIOIIHE 3aBHCHMOCTE HEPHOZa KOMeOaH!H IPYKHHHOTO MASTHHKA OT MACChl Ipy3a H
KECTKOCTH NIPYIKHHEL
H3mepenue yckopeHust CBOOOIHOTO MaIeHH .
Pazgen 10. nexTpoMaruuTHOE 1M0/1€ H 3/1EKTPOMArHUTHBIE BOJIHBIL.
OJIeKTPOMArHUTHOE 107, DIeKTPOMArHHTHbIC BOMHBL CBOMCTBA 3JI€KTPOMAarHHTHBIX BOMH. IITkana
3JIEKTPOMArHATHBIX BOJIH. Mcrone30BaHne 3MeKTpOMAarHMTHEIX BOJIH JJIS COTOBOM CBSI3H.
OneKTpOMarHuTHas npupo/a ceeta. CKopocTs cBeTa. BoHOBEIE CBOHCTBA CBETa.
Hemoncmpayuu.
CBolcTBa 3/I€KTPOMAarHHTHEIX BOJIH.
BonHoBEIE CBOMCTBA CBeTa.
Jlabopamopusie paGomet u onvimet.
W3yqenue cBOMCTB 57I€KTPOMATHUTHBIX BOJH ¢ TOMOIIBI0 MOGHIIBHOTO Tenedona.
Pa3zzges 11. CBeroBbIe IBJIeHH.
JlyaeBass Mozens csera. Vcroummkm cera. IlpsMonumeitHOe pacIpOCTpaHEHHE CBETA. 3aTMEHMS
Comuna u Jlynsl. Otpaxenue csera. [Inockoe 3epkaso. 3aKOH OTPayKeHHS CBETA.
IIpenomnenne cpera. 3akom mnpenomienwus cBera. IlomHoe BHYyTpeHHee OTpaXK€HHe CBeTa.
Hcenone3oBanue N0JHOrO BHYTPEHHEr0 OTPAKEHHS B ONTHYECKHX CBETOBOIAX.
JIunza. Xox nyuedi B mun3e. OnTHYeckas cucTeMa GoToanmapaTa, MEKPOCKOINA | Teeckora. a3 Kak
ONTHYECKAs CHCTEMA. biM30pyKOCTh M HaIbHO30PKOCTE.
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CBETA.
Jemoncmpauuu.
[IpsMoMHEiHOe PaclpPOCTPAHEHHUE CBETA.
OTtpaxKeHHE CBETA.
Tosyuenne H300pakeHH# B IVIOCKOM, BOTHYTOM M BBITYKIOM 3epKajax.
ITpenoMieHHe CBETA.
OnrHueckuil CBeTOBO/I.
Xox myueit B cobuparorieil IMH3e.
Xoj ydeil B pacceHBarOIleH JTHH3E.
TTommyuenue n300paXeHHH ¢ IOMOIIBIO JIHHS.
[purmun AeficTBas GoToannapara, MUKpPOCKOIa i TEIECKOTIa.

. Mopens rnasa.
. Paznoxenue Genoro cBera B CIEKTP.
. [Tomygenue Genoro ceera NpH CIOXEHUH CBETa pa3HbIX IIBETOB.

Jla6opamopribie pabomsl U ONbINBL

Wcce oBanne 3aBHCHMOCTH YITIa OTPaKEHHs CBETOBOIO JIyHad OT yIJla MancHus.

U3yueHne XapakTepPHCTHK H300paKCHHA IPEIMETa B IIOCKOM 3€pKaIe.

VccieoBanme 3aBUCHMOCTH YIiIa TPETOMICHHS CBETOBOIO Jiyda OT yI7la NajCHHA Ha PaHUIe «BO3IYX—
CTEKJION.

[Tonyuenne ©300paKeHUH C TIOMOIIBIO cobuparonie JTHH3bL

Onpe/enenue GOKYCHOTO PACCTOSNHMS U ONTHYECKOH CHIIBL cobuparoImei THH3EL

OIBITHI IO Pa3JIoKEHHIO OEIOTO CBETa B CIEKTP.

OMBITH IO BOCIIPHATHIO [[BETA IPSAMETOB NPH UX HAOMIOJICHUH YEPE3 [IBETOBBIC GunbTPEL

Paszgen 12. KBaHTOBEIC SIBJICHHS.

Onsrts Pezepdopaa u ianerapHas Mozens aroma. Mozens atoma Bopa. Mcryckanue U MOTVIOIIEHHE
cBeta atoMoM. KBauTeL. JInHeH9aTbie CIIEKTPEL.

PannoakTUBHOCTS. Anbda, 6eTa- 1 raMma-u3Tydenus. CTpoeHHe aTOMHOTO A1pa. HyxionHas MOI€lb
aromuoro aapa. Mzotonsl. PaauoakTHBHEIE IPEBPAIICHHS. [Tepuon momypacnajia aTOMHBIX AEP.

SlnepHble peakuyy. 3aKOHBI COXPAHEHHUs 3apA/IOBOTO ¥ MacCOBOTO HHCEIL. DHeprus CBS3H aTOMHBIX
snep. CBsi3b MAacchl ¥ Hepruu. Peakuuu cHHTE3a H ACICHUA ANEP. Uctounuku suepruu CostHua u 38E3 1.

SInepnas SHepreTuka. JIeHCTBHS pauOaKTHBHBIX H3Iy4eHUH Ha )KHBBIC OPraHU3MBbL.

Jlemoncmpayuu.

CrexTpsl H3JIy4eHUs ¥ IOTIOMEHHU.
CriekTpsl pasIMYHEIX I'a30B.
CnexTp Bozopoja.
HabmroieHue TPEKOB B Kamepe BuibcoHa.
PafoTa cuSTUMKA HOHM3UPYIOMMX H3TyIEeHHUH.
Perucrpanus u3TydeHHs TPHPOIHBIX MHHEPAIOB ¥ MPOAYKTOB.
JlabopamopHsie pabonivt U onsimel.
HabroieHre CIUIOMHEEIX H THHEHYATHIX CIEKTPOB H3Ty4CHHA.
HccreoBaHHE TPEKOB: H3MEPEHHE SHEPriU YacTHIIBI 10 TOPMO3HOMY TIyTH (mo dotorpadusm).
UsMepeHue paguoakTHBHOTO hoHa.

IloBTOpATENLHO-0000MAMHI MOTY b,

[ToBTOPHTENBHO-0000MAIOMMIT MOMYJIb MpefHA3sHA4YeH JUls CHCTeMarH3alun H o060bmenus
[IPEAMETHOTO COZIEP/KAHHS | OIEITA JEATEIbHOCTH, IPHOOPETEHHOTO NPH H3YHICHHM BCEro Kypca ¢$usuxy, a
TaKKe 1715 TOATOTOBKA K OCHOBHOMY TOCYZapCTBEHHOMY O5K3aMeHy [0 (H3uKe LA obyuarommxcs,
BEIOpABIIMX TOT y4eOHBIM MPEIMET.

[1pu M3ydYEHUM JAHHOTO MOJYJIS PEAM3YIOTCS X CHCTEMATH3HPYIOTCSA BAMbI ACATCIBHOCTH, Ha OCHOBE
KOTOPBIX ODecreynBaeTes JOCTHKEHME MPEJMETHBIX H METAMPEIMETHBIX IUIAHHPYEMBIX DE3YJITATOB
o6yueHust, GOPMHUpYETCS €CTECTBEHHOHAYYHAA PAMOTHOCTB: OCBOSHHE HAyYHBIX METONOB HCCIICHOBAHM
SBJIEHHH TPUPOIBI M TEXHHMKH, OBJAJICHHE YMEHHSMH OOBACHATH (uspyeckue sBIEHHSA, MPHMEHAST
[IONTyYeHHBIE 3HAHMS, PEIIATH 3a/1aul, B TOM YHCIIE KAYECTBCHHBIC U SKCIICPAMEHTA/IBHLIC.

[IpHHNMIHAIBHO ASATENBHOCTHEIN XapakTep JaHHOrO pasjena pealnsyercs 3a c4€T TOro, 4TO
06y4aroImuecs: BBIIOJHSIOT 3alaHMs, B KOTOPBIX UM NPE/IaracTcs:
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OKpY KaroImeH IpupoJie ¥ HOBCEHEBHON KU3HHU;

HCIIONB30BATh HAYWTHBIE METOJIBI MCCIEOBAHMS (DU3MYECKHUX SBNEHHI, B TOM YMCIIE JUIA TPOBEPKH
THIIOTE3 M TOTyYEHHS TEOPETHYECKHX BLIBOJIOB;
OOBACHATh HAYYHBIC OCHOBBI HaMbOJNee BAKHBIX NOCTHKEHMH COBDEMEHHBIX TEXHOJOTHI, Harpumep,
IIPAaKTHYECKOTO HCIOJIB30BAHMA DasIHIHBIX HMCTOYHHKOB SHEPTMH HA OCHOBE 3aKOHa IPEBpALICHHS W
COXPaHEHHs BCEX H3BECTHBIX BHIIOB YHEPIHH.



IUIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA [IPOrPAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTO OBIIET'O OBPA30BAHMA

Wzyuenne (U3WKH Ha YPOBHE OCHOBHOIO obmero o0pa3oBaHHs HANPABICHO HA NOCTHXCHHE
JIMHOCTHBIX, METAIPEIMETHBIX ¥ IPEIMETHBIX 00pa3oBaTebHBIX Pe3y bTaTOB.

B pesynpTare u3yueHus GU3MKM HAa yPOBHE OCHOBHOTO o6mero o6pasoanus y obydaromerocst OyayT
c(hOpPMHPOBAHBI CIICYIOIIHE JIMIHOCTHBIE PE3YNBTATHL B HACTH:
1) naTpHOTHYECKOr0 BOCIIMTAHH:
- IpOSIBICHHAE HHTEPeca K HCTOPHH H COBPEMEHHOMY COCTOSHHIO pOCCHICKOHM (u3nUeCKOH HAYKH,
- [IeHHOCTHOE OTHOIIEHHE K JOCTHKEHHAM POCCHHCKHX YUEHBIX-(PU3HKOB;
2) rpa’kIaHCKOr0 H yXOBHO-HPABCTBEHHOI0 BOCITHTAHMIL:
- I'OTOBHOCTH K AKTHBHOMY Y4acTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HATMMBIX M STHYCCKHX npobiem,
CBS3AHHBIX ¢ IPAKTHYECKUM [[PEMEHEHHEM JIOCTIKCHIH puzuku;
- OCO3HAHHE BAKHOCTH MOPATBHO-3THIECKHX IPUHIMIIOB B NCATCIPHOCTH y4EHOT0;
3) 3cTeTHYeCKOro BOCIHTAHHSA:
- BOCHpHUSTHE 3CTETHYECKUX KaueCTB dusmyeckoil HAaykd: e€ TapMOHMYHOIO NOCTPOCHHMS, CTPOTOCTH,
TOYHOCTH, JTAKOHHYHOCTH;
4) meHHOCTH HAYYHOT0 MO3HAHUS:
- OCO3HAHHME [EHHOCTH (H3MUECKOl HAayKi KaK MOIIHOIO HHCTPYMEHTA NO3HAHHA MHpA, OCHOBEI pasBUTHA
TEXHOJIOTHH, BAYKHEHIIIEH COCTABIIAIOMICH Ky IbTYPEI,
- pa3BUTHE HAYYHOMN JFOO03HATEILHOCTH, HHTEPECa K HCCIIEI0BATENBCKON IEATETbHOCTH;
5) ¢popMHEpOBaHHSA KY/ILTYPbI 310POBbS H SMOIHOHAILHOTO fJaromoJry4ns:
- OcO3HAHME IIEHHOCTH 6e30macHoro obpasa XH3HH B COBPEMEHHOM TEXHOJOTHHYECKOM MHPE, BAKHOCTH
npaBm 6e30IMaCHOr0 TOBE/ICHHS HA TPAHCIIOPTE, Ha I0POrax, C AMCKTPHHICCKIM H TEIIOBBIM 000pyA0BaHHEM
B JOMAIITHUX YCIIOBHIX;
- c)OPMHPOBAHHOCTE HaBbIKa e IeKCHH, IPU3HAHMIE CBOCTO IPaBa Ha ommOKy ¥ TAKOTO JKe IIpasa y JApyroro
YeJIOBEKa;
6) TPYA0BOT0 BOCIIHTAHHS:
- aKTMBHOE YYacTHe B PEIIEHMH MPaKTHYECKHX 3a1adq (B paMKax ceMbH, 00pa30BaTE/IbHON OpraHH3aluH,
ropoia, Kpas) TeXHOIOTHYECKO# ¥ COMHATbHON HANPaBICHHOCTH, Tpe6yIOmuX B TOM YHACTE ¥ (QH3AISCKAX
3HAHHHA;
- MHTEpeC K IPAKTHIECKOMY H3yUeHHIO PO(PEeCCHH, CBA3AHHBIX C (buszmxoi;
7) 3K0JI0rH49€eCKOr0 BOCIHTAHMS:
- OpHeHTanHs HA TPAMEHEHHe (GH3MUECKUX 3HAHMH [JId PELICHHA 33134 B o6acTé OKpYKAIOMIEH CPesibl,
TLTAHAPOBAHMS TIOCTYTIKOB U OLEHKH HX BO3MOXKHBIX ITOCICICTBUH /UL OKpY’Karome# Cpesibl;
- OCO3HAHME II00ATBHOrO XapaKTepa SKOJOTHYECKUX TPobIeM 1 My Tel HX PeIIeHU;
8) aganTaUHHA K H3MEHSIONMMCH YCAOBHAM COMATLHOH U OPUPOIHOH cpebl:
- moTpeGHOCTE BO B3aMMOJICHCTBHM TIPH BBIIOJHCHHH WCCTIeIOBAHMA M MPOEKTOB (GH3UUECKOH
HANPABJIEHHOCTH, OTKPBITOCTD OIBITY H 3HAHHAM JAPYIHX;
- [IOBBIIIEHHE YPOBHs CBOCH KOMIIETEHTHOCTH Yepe3 IPaKTHUECKYIO IeATeIbHOCTD;
- moTpe6HOCTL B HOPMHPOBAHHM HOBBIX 3HAHHH, B TOM YHCIIC (GopMyIHpOBATE UIEH, TIOHATHS, THIIOTE3RI O
¢usnueckux 00BEKTAX U ABICHUIX;
- 0CO3HAHME JAe(PHIATOR COBGCTBEHHBIX 3HAHMIA H KOMIIETEHTHOCTEH B 0011acTH bu3uKu;
- MTAHKPOBAHKE CBOETO PA3BHTHSA B MPHOOPETCHAH HOBBIX (bu3HYECKUX 3HAHMH;
- CTpeMIIEHHE aHAIH3UPOBATE U BBIABJIATH B3AHMOCBA3H IIPHPO/BL, o061mecTBa ¥ SKOHOMUKH, B TOM HHCJIE C
MCIIONB30BAHMEM (DH3MUECKHUX 3HAHUH;

- OIEHKAa CBOMX /JeHCTBHI C YYETOM BIMSHMS HA OKPYXKAaIOUIyI0 Cpexy, BO3MOMHBIX rio0arbHBIX
[IOCJIEACTBHHA.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynsraTe OCBOEHHs IpOrpamMMbl IO (u3MKe HA YPOBHE OCHOBHOIO obmero oOpazoBaHud Y
o6yuaromerocst GyayT chOpMEPOBAaHBI METANPEAMETHbIC Pe3YJbTAThI, BKIIOHAIOIUINE MO3HABATC/ILHEIC
yHEBEpCATBHEIE yueOHble AeHCTBHISA, KOMMYHUKAaTHBHbIC yHUBEPCAIbHBIC y4eGHble nefcTBYSA, PEryJIATHBHEIE

VHURENCATRHRS VL Rﬁ‘l-l"FJP newCcTRIAS



[To3HaBaTebLHBIE YHHBEPCATbHBIE yaeOHbIE AeicTRHS

bBa3oBbie jlornveckue AeiicTBas:

BBLIBJIATE M XapaKTePH30BaTh CYINECTBEHHBIE IPU3HAKH 00BEKTOB (IBICHAN);

YCTaHABJIMBATE CYIIECTBEHHBI NPH3HAK KJIACCH(DUKAIMNK, OCHOBAHUS IS 0606MIEHUS 1 CpaBHEHHSI;
BBIABILATE 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (aKTax, LAHHBIX H HaGIIOIEHHSX,
OTHOCAIIHXCA K QU3HMYECKUM SIBJICHUSIM;

BBUIBJLITD TTPHYHHHO-CIICACTBCHHBIC CBASH NPH H3YYEHHM (H3HYECKHX SBIEHHH W IIPOLECCOB, AENaTh
BBIBOJIbI C HCIIOJh30BAHHEM JENYKTHBHBIX H HHIYKTHBHBIX YMO3AKIIOYEHMH, BBUIBHTATH THIIOTE3EI O
B3aMMOCBA3IX (QU3UYECKUX BEJIMYHH;

CaMOCTOATEIPHO BBIOMpATh CHOCO® permeHust ydueOHOH (GH3MYECKOH 3amaun (cpaBHEHHE HECKOJBKHX
BapHaHTOB PEINEHHUs, BEIOOP HauboIee MOAXOSIIErO ¢ YIETOM CAMOCTOSTEIbHO BhIICICHHEIX KPUTEPHEB).
basoBble nccaenoBarennckue aelcTBHS:

HCIIO0JIB30BaTh BOIIPOCHI KaK HCCIIE0BATENbCKAH HHCTPYMEHT NO3HAHHS,

TIPOBO/UTE 1O CAMOCTOATENBPHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIM (U3MYEeCKHil SKCIIEpPHMEHT,
HeOOJIBIIOE HCCIIEIOBAHNE (PH3AYECKOTO SIBIICHHS,

ONCHMBATE HA TNPUMEHHMOCTh M JIOCTOBEPHOCTh MH(OPMALHMIO, IOJYYEHHYIO B XOI€ HCCIENOBAHMSA HITH
SKCIIEPUMEHTA;

CaMOCTOATENBHO (OpMyIHpOBaTh 0GOGIIEHHS M BHIBOABI 1O Pe3YIIHTATAM NPOBEAEHHOrO HaOMIIOAEeHHS,
OIIBITa, HCCIIENOBAHMS;

[IPOrHO3HPOBAaTh BO3MOXNKHOE JaIbHEHINEC pa3BUTHE (DPU3MYECKHX IIPOLECCOB, a TAKXKE BBUIBHTATH
NPEAIONIONKEHHA 00 X Pa3BUTHH B HOBBIX YCIIOBHSIX M KOHTEKCTAX,

PabGora ¢ nndopmanmeii:

[IPHMCHATD PasIHYHBIC METO/bI, HHCTPYMEHTHI M 3alIPOCHI IIPH IIOMCKE U 0TOOpe HHGOPMAIHY HITH JaHHBIX
C Y4E€TOM IpeJUIOKEHHON yueOHO# (u3HuecKolt 3a1aun;

AHATH3NPOBATE, CHCTEMATH3UPOBATE M HHTEPIPETHPOBATH HH(OPMAIMIO Da3sTHYHBIX BHAOB H (opM
IPECTABICHHS;

CaMOCTOATENBHO BEIOHPATh ONTHMATBHYIO (DOPMY MpejcTaBieHHs HHPOPMALHE | HIUTIOCTPHPOBATh
PEIIAeMBbIC 3a1a9H HEC/IOKHBIMU CXEMaMH, IHarpaMMaMu, HHOH rpadMKoi ¥ X KOMOMHAIIMSIMH,
KommynnkaTuBHbIe yHHBepCaibHbIe yueGHbIe qelicTBHA:

B X0Jie 00Cy KAEHUs y9eOHOro MaTepHala, pe3y IbTaToB 1abopaTopHbIX paboT i IIPOEKTOB 3a/aBaTh BOIIPOCEI
[0 CYIECTBY 00CYXIaeMOH TeMbl U BBICKA3bIBATh HJICH, HALCICHHEIE HA PEITeHHE 3aa9H W [OIePKAHAE
OnarokenareabHOCTH OBIICHH;

COIOCTABIIATE CBOM CYXJACHHS C CYXICHHSIMH JAPYTHX YYaCTHHKOB JHAIOTa, 0OHApY)XHBaTh PasjiHuHe W
CXOJICTBO IO3HIIHH;

BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX H MHCBMEHHBIX TEKCTAX,

MyOMMYHO TIPE/ICTABIIATD PEe3y/IbTATEL BEIIOJIHEHHOTO (PH3HUECKOTO OIBITA (9KCTIEpHMEHTa, HCCIIEI0BaHMNs,
IIPOEKTa);

IIOHAMATh H HCHOJB30BaTh [PEUMYINECTBA KOMAHIHOW M HMHIMBHAyalbHOH paGoThl NpPH peIICHHA
KOHKPETHOH (pu3nIecKoi npobiueMsr;

MPHHAMATB LCIIH COBMECTHOH J€ATEIbHOCTH, OPTaHU30BBIBATH IEHCTBHS 110 €& JOCTHKEHHIO: PaCTIpe/ICIATh
poJH, 00CYXAaTh MPOLECCH H Pe3yIbTaThl COBMECTHOMH paboThl, 0606IaTh MEEHHS HECKOIBKHAX JroJei;
BBIIO/IHATE CBOIO 4acTh padOTEL, JOCTATas KA49ECTBEHHOTO pE3yJbTaTa [0 CBOEMY HAIPABICHHIO H
KOOPAHHHUPYS CBOM JACHCTBHS C APYTHMHE WiIEHAMH KOMAH/IBL,

OLICHHBATE KAYECTBO CBOETO BKJIA/a B OOIIMI IIPOAYKT IO KDHTEPHAM, CAMOCTOSTEIBHO ChOPMyTHPOBAHHBIM
Y4aCTHUKaMH B3aHUMOICHCTBHS.

PerysiTHBHBIE yHHBepca/bHbIE yaeGHbIe JelicTBH

Camoopranuszanus:

BBELABJIATE IPOOJIEMBI B JKU3HEHHBIX H y4eOHBIX CHTYaIHAX, TPeGYIOMMX /ISl pelIeHHS (H3NYCCKUX 3HAHHI;
OPHEHTHPOBATLCA B PAasiMYHBIX MOAXOJAX MPHUHSITHS PEINeHMH (MHIMBHIYAIBHOE, NPUHITHE PEIICHHUS B
TPYIIIe, IPHHATHE PEIIEHHH TPyTIoi);



CAMOCTOSITENLHO COCTABIISTH AIrOPUTM pemeHns pu3HUecKoil 3ajadu Wil Tiana HCCIeI0BaHuA ¢ yIETOM
UMEIOIUXCS PecypcoB M COOCTBEHHBIX BO3MOIKHOCTEH, apryMEHTHpOBaTh MPEIAraéMeIC BapHaHTEI
peLICHHH;

JenaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTE 32 PELICHHE.

CaMOKOHTPOJIb, SMOIIHOHAILHbIH HHTEJUIEKT:

JaBaTh aeKBATHYIO OLEHKY CHTYal[HH H Npe/iararh Ian e€ U3MEHEHNU;

OOBSCHATH, TPUUAHBI JIOCTHIKEHHS (HENOCTHIKEHHsS) DE3YTBTATOB JEATENHHOCTH, JaBaTh OLCHKY
npuoOPEeTEHHOMY OTIBITY

BHOCHTH KOPPEKTHBEI B [IEATENBHOCTb (B TOM HHCIE B XOJl BBINOIHCHNA (U3HYECKOTO HCCIICIOBAHHA MK
IIPOEKTA) Ha OCHOBE HOBBIX 00CTOATE/BCTB, H3MCHHBIITHXCS CHTYAIMH, YCTAHOBJIEHHBIX OMHOOK, BOSHUKIINX
TPYIAHOCTENH;

OIlEHMBATh COOTBETCTBHE PE3yIbTaTa e U YCIOBHAM;

cTAaBUTH ceBs HA MECTO APYTOro HYeloBeka B XOMIE CIOpa MM JTHCKYCCHH HA HAYWHYIO TEMY, TTOHUMATh
MOTHBEI, HAMEPEHHUS H JIOTHKY JIPyToro;

TIPH3HABATH CBOE MPABO Ha OLIHOKY IIPH PEIICHAN (pu3MUECKHX 327124 KM B yTBEPHK/ICHHAX HA HAYTHBIC TEMBI
| TAKOe JKe IIPaBo JPyroro.

IPEAMETHBIE PE3YJIBTATHI

K xomiy obydenus B 7 Kiacce IPEJMETHBIC PE3YIbTATBI HA 6a30BOM YpPOBHE AOJLKHBI OTpakaTh
cOpMHPOBAHHOCTH Y 00yJAIOMMXCS. yMEHHIL:
HCIIOE30BATH TIOHSTHS: (PH3HUECKHE M XUMIICCKHE SBICHH, Ha0MOICHHUE, SKCIIEPHMEHT, MOJIE]Ib, THITOTE3A,
enMEALE] (PHU3MYECKUX BETHYMH, aTOM, MOIEKYyJa, arperaTHble COCTOSHHA BEIIECTBA (TBépHoe, KHUIKOE,
razo06pa3Hoe), MexaHHIecKoe JABIKEeHHE (PaBHOMEPHOE, HEPABHOMEPHOE, IPSIMOJIMHEHHOE), TPAEKTOPHA,
paBHOEMCTBYyIOM@st CHa, Aedopmartust (yopyras, [ITaCTHYECKas), HEBECOMOCTh, COOOMAOIHECS COCY B,
pasnuuate seieHus (muddysus, TENIOBOE MBIKEHHWE HACTHI BEINECTEA, PaBHOMEPHOE JIBHIKEHHE,
HEpAaBHOMEPHOE JBMKCHHE, HHEPIIUSA, B3aUuMO/ICHCTBUE TEJI, PABHOBECHE TBEP/BIX TeN C 3aKPEILIEHHOA OChIO
BpaIeHns], [epejiada JaBIeHUs TBEPABIME TelaMu, JKHAKOCTAMH H rasami, atMocdepHoe J1aBJieHHE,
TIIaBaHME TelN, IPEBPAICHHs MEXaHHIECKOH SHEPIHH) IO ONHMCAHUIO HX XapaKTepHBIX CBOMCTB K Ha OCHOBE
OIIBITOB, ZIEMOHCTPHPYIOIIHX AaHHOE HU3HIECKOe ABICHHE;
PACIIO3HABATH IIPOSBIIEHNE H3YUEHHBIX (PU3HICCKIX ABICHUH B OKPYKAIOMEM MUPE, B TOM HTHCIIC thusngeckue
SBJICHMS B TIPUPOJE: IPUMEPHI ABHKEHMS C Pa3NIHYHBIMH CKOPOCTSMH B KUBOH M HEXHBOH IPHUPOZE,
JeifCTBHE CHJIBI TPEHHA B IPUPOJE M TEXHHWKE, BIMSAHHE aTMOC(EPHOrO JaBiCHHI Ha ’KMBOM OpraHu3M,
[1aBaHHE PHIO, PHIYArd B TENE YeT0BEKa, IIPU 3TOM NEPEBOINTD PAKTUHECKYIO 3a1ady B y4ueOHYI0, BBIIEIATE
CYIIeCTBEeHHBIE CBOHCTBA (TTPH3HAKH) (PH3HUCCKHX ABICHHUI;
ONMCHIBATH M3YYEHHBIE CBOMCTBA Tel M (QU3MYECKHUE SBICHUSA, HCIIOMBIYA (pusuyeckue BeTMUMHBI (Macca,
065EM, IIIOTHOCTH BEIIECTBA, BPEMS, Iy Th, CKOPOCTb, CPEHSSI CKOPOCTE, CHJIa YIPYTOCTH, CHIIA TSKECTH, BEC
Tenma, CUTA TPEHHS, JaBleHHe (TBEPIOrO TeNa, KMIKOCTH, Ta3a), BEITAJKHBAIOMAA CHIA, MEXaHHICCKAd
pa6ora, MOIIHOCTH, ILUIEYO CHIBL, MOMEHT CHIIBI, K03(h(HUIEEHT NOJE3HOr0 JACHCTBUS MEXAHH3MOB,
KMHETHYecKas W MOTEHIMATbHAS SHEPrHs), NPH ONHCAHHH IPABHIBHO TPAKTOBATh (PH3MHUECKHH CMBICI
HCIIONB3YeMbIX BEJMUMH, HX OOO3HAUCHMS M C/MHHIbI (DU3HYCCKHX BETHYMH, HAXOIHTH bopmysl,
CBA3BIBAIONIME JAHHYIO (DH3MUECKYIO BEIMYMHY C JPYTHMHU BEITMYHHAMH, CTPOUTH rpaduKi M3y4YeHHBIX
3aBUCHMOCTEH (HH3NUECKHX BEIHYHH,
XapaKTepu30BaTh CBOHCTBA TeN, (M3WUECKUE SBIEHHS M HPOLECCH, ACIOJb3Ys NPaBHiIA CIIOKEHUA CHI
(BIOIIb OIHOM IPAMOit), 3aKoH ['yKa, 3akon I1ackaisl, 3ak0oH APXHMeE/Ia, PABAJIO PABHOBECH: phriara (6moxa),
«307I0TO€ TIPABHJIO)» MEXAaHHKH, 3aKOH COXPAHEHHsS MEXaHWYeCKOH SHEPrHH, MPH 5TOM JaBarh CIOBECHYIO
OpMYITMPOBKY 3aKOHA U 3alIHChIBATE €10 MATEMaTHYCCKOE BEIPAXKCHHAE;
OGBACHATE (PM3MHECKME SBIEHHMs, IPOIECCHl M CBOMCTBA Tel, B TOM 9HCIE W B KOHTCKCTC CHUTYaIui
IIPAKTHKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIIATH IPHYIMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH o0BACHEHHE U3
1—2 JOrMYECK¥X IIArOB C ONOPOH Ha 1-2 M3ydeHHBIX CBOHCTBA (H3MUECKUX SBICHMUM, QUIHICCKUX 3aKOHA
HITH 3aKOHOMEPHOCTH;
pelnaTh pacuyéTHeIe 3aa4d B 1-2 NEHCTBUA, HCIOJB3YS 3aKOHBI H (GopMyel, cBA3BIBaIOIIME (PU3HYUECKHE
BeTMUMHBL: HA OCHOBE AHAIH3a YCIOBHS 3a/[au¥l 3alMCHIBATH KPAaTKOE YCIOBME, MOJCTABIATH (pH3HUECKUE
BETMUMHEL B (POPMYITEI H TIPOBOIHT PACU&Thl, HAXOAUTE CIIPABOYHBIE IAHHBIC, HEOOXOMMEIE IS PEIICHHS
3a/1a4, OICHUBATh PEAIUCTHYHOCTD MOJTYyueHHON GU3HIECKOM BEIUIMHEL,



pacro3HaBaTe MPOGNEMBI, KOTOPBIE MOXHO PEIIHTh NPH MOMOINM (H3HYECKHX METONOB, B OIHCAHHH
HCCJICZIOBAHUA BBIIENATE TPOBEPAEMOE IMPEANONOKEHHE (THIIOTE3Y), pasiHyaTh H HHTEPIIPETHPOBATH
NOTy9CHHbIH PE3yJIbTaT, HAXOAHTh OIHOKHU B XO/I€ OIIBITA, CIATE BEIBOEI 110 €I0 pesyibTaTam;
TIPOBOJATE OTBITEI 110 HAOMOACHHIO GU3MIECKUX SBICHUN WM (DH3HUECKHUX CBOHCTB Tel: (GopmymEpoBaTh
IPOBEPACMBIC TPE/IIONOKEH A, COOUPATh YCTAHOBKY H3 IIPEIOKEHHOTO 0GOPYNOBAHMS, 3aITACHIBATS Xof
OIIBITa ¥ OPMYITHPOBATE BEIBOIBL:
BRIIOJIHATD TIPSIMBIE H3MEPEHHA PACCTOAHUSA, BPEMEHH, Macchl Tela, o0BEMa, CHIIBI U TEMIIEPATYPHl C
HCII0TE30BAHHEM QHAJIOTOBBIX H LU POBBIX TPHOOPOB, 3aIMCHIBATE TOKA3AHHS npubOPOB ¢ YIETOM 3a1aHHOM
abCOIIFOTHOH MOTPEITHOCTH H3MEPEHUIA;
POBOMHUTE HCCICAOBAHHE 3aBUCHMOCTH OJHOH (H3MYECKOM BEIMYMHBI OT APYroff C MCIONB30BAHHEM
MPSIMBIX U3MEPCHUH (3aBUCHMOCTH ITYTH PABHOMEPHO [BHIKYIIIETOCS TENA OT BPEMEHH JIBHKCHHS TeJia, CHITb
TPCHHA CKOJIBIKCHHA OT Beca Tela, Ka4yecTBa 00paboTKU IOBEPXHOCTEH TeNl U HE3ABHCHMOCTH CHIILI TPEHHSA
OT IUIOMaNH CONPHKOCHOBEHHUS Tell, CHJIBI YIPYTOCTH OT YIMHCHHA IPYKHHEI, BHITAIKABAIONIEH CHIIEI OT
06BEMa IOTPYKEHHOH YacTH Tesa W OT IUIOTHOCTH JKHAKOCTH, e He3aBHCHMOCTH OT IUTOTHOCTH Teja, OT
riryOHHBI, Ha KOTOPYIO IOTPYXKEHO TENO, YCIOBHH ILIABAHAS TeJl, yCJIOBUH PaBHOBECHS phyara M GJIOKOB),
yHacTBOBATE B IUIAHUPOBAHHM Y4eOHOro HCCIEI0BAHHSA, COOMPATh YCTAHOBKY W BBIIOJHSTH H3MEPEHHS,
Clentyst IpeTIOAKEHHOMY IIJIaHY, QUKCHPOBATH PE3YJIbTATHI [OMyYEHHOMH 3aBHCAMOCTH (bu3HYecKuX BeMIHH
B BH/IC IPE/IOMEHHBIX TaOIHIL ¥ rPaduKoB, IeNaTh BEIBOBI 110 PE3y/TBTATAM HCCIICIOBAHHS,
MPOBOJUTE KOCBEHHBIE H3MEPEHUS QU3MIECKHX BeNHYMH (IUIOTHOCTD BEIIECTBA JKUAKOCTH H TBEPJIOrO Tena,
CHJIa TPEHHS CKONBKCHHS, NABICHHUE BO3/YXa, BBITAJKABAIOMAN CHJIA, AEHCTBYIOAs HA TOTPYKEHHOE B
KHIKOCTD TeNo, KoohOHIHMEHT TONEe3HOTO IEHCTBUS MPOCTHIX MEXaHU3MOB), CIeXys MpPeIOKEHHOM
HHCTPYKIMH: IpH BBIIONHEHMH H3MEPEHHH COOHMpPAaTh OSKCMEPHMEHTANBHYK) YCTAHOBKY H BBIYHCIIATH
3HAYECHHE HCKOMOH BEJIHYHHEI,
CcobIoNaTh MpaBHIIa TEXHHKH GE30IIaCHOCTH TPH paGoTe ¢ 1a00paTOPHEIM 000PYHOBAHUEM:;
YKasbIBaTh NPHHIMIBI ACHCTBHA NPHOOPOB W TEXHHYECKHX YCTPOMCTB: BECEHI, TEPMOMETD, IUHAMOMETP,
coobmaromuecs cocybl, 6apoMeTp, phIdar, OABHKHEIA H HEIOABIXHEL 610K, HAKITOHHAS IIOCKOCTB;
XapaKTepU30BATh HPHHUHIIGI NCHCTBHS H3YYCHHBIX IPHOOPOB M TEXHHYECKHX YCTPOHCTB ¢ Omopoif Ha MX
Onucanus (B TOM 4HCNe: MOAUIMIIHUKH, YCTPOMCTBO BOZONMPOBOJA, THAPABIAYECKHit Ipecc, MaHOMETp,
BEICOTOMED, IMOPLIHEBOH HACOC, apeoMeTp), HCIONb3ys 3HAHHA O CBOMCTBAX (DM3MYECKUX SBIEHHH H
HeoOXxomMble GU3HIECKHE 3aKOHBI X 3aKOHOMEPHOCTH;
IIPUBOJIMTE IIPUMEPHI (HAXOAUTE HHYOPMALHMIO O IPUMEPaX) MPAKTHIECKOTO HCIIONB30BAHHS bu3HuecKux
3HAHHH B IIOBCEAHEBHOH JH3HH UId oOecliedeHHs 6e30MacHOCTH npu obpaierun ¢ npubopamMd |
TEXHWYCCKAMH YCTPOHCTBAMH, COXPAHEHMS 3/I0POBBS U COOIIONEHHS HOPM 3KOJOTHYECKOr0 MOBEICHHS B
OKpYXXaloIel cpene;
OCYIIECTBIATL OTOOP HCTOYHHKOB HH(pOpMauuu B VIHTEpHETEe B COOTBETCTBHM C 3a/AHHBIM IOMCKOBBIM
3allpOCOM, HA OCHOBC HMEIOUIMXCS 3HAHUH H IYTEM CpPaBHEHMS pa3lM4YHBIX HCTOYHHKOB BBIACIATH
HH(OPMAIIHIO, KOTOPAS ABILETCS IPOTHBOPEUHBOH HIIH MOXKET OBITE HEIOCTOBEPHOH’;
HCIONB30BaTh [PH BBLINONHCHMH YYEOHBIX 3aJaHMil HayJHO-NONYJIPHYIO JIHTEPaTypy (DH3HYECKOro
CONCPXKAHMS, CIIPABOYHBIC MATEPHANBI, PECYpCHI ceTH WHTepHeT, BlafeTh NpuéMaMHu KOHCIIEKTHPOBAHMS
TEKCTa, Ipeodpa3oBanus HHPOPMANUH U3 OXHOM 3HAKOBOM CHCTEMBI B JpYTyIO;
co3aBaTh COOCTBEHHBIE KpaTKHME IHCBMEHHBIE M YCTHBIE COOOINEHHS HA OCHOBE 2-3 WHCTOUHHMKOB
HH(pOpManuK (pH3UIECKOro CONEepIKAHMUS, B TOM YHCIE TyGIHIHO AENaTh KpaTKHe COODIICHHS 0 pe3yIbTaTax
TIPOEKTOB HJIM y4eOHBIX HCCIIE/I0BAHNH, IIPH 3TOM IPAMOTHO HCIIOTb30BaTh H3yIEHHBIH TOHATHIHEII anrmapar
Kypca (DH3MKH, CONPOBOX/ATh BEICTYIIJICHHE MPE3CHTALEH;
[IPA BBITIOTHEHHH yYEOHBIX IPOEKTOB U HCCIEOBAHMH PAaCIIpe/eaTh 06A3aHHOCTH B IPYIIIE B COOTBETCTBHH
C TIOCTaBJICHHBEIMH 3aJla4aMH, CJICIHTh 3a BBIIOJHEHHEM IUIaHA NEHCTBHMH, aIeKBATHO OICHHBATH
COOCTBEHHBIH BKJIal B IEATENHHOCTD PYIIIbL, BEICTPAMBATE KOMMYHHKATHBHOE B3aHUMOJIEHCTBUE, YUHTHIBAS
MHEHHC OKPYIXKaroIux.

K xomiy obydenust B 8 kimacce mpeIMeTHBIC pe3y/ibTaThl Ha Ga3oBOM YpPOBHE HOJIKHEL OTpaxarhb
chOopMHPOBAHHOCTE Y 00yYaIOIHXCA YMEHHIH:
HCIIOJIB30BATh MOHATHA: Macca U PasMephl MOJICKYJI, TEIVIOBOE JBUIKEHHE aTOMOB M MOJIEKYII, arperaTHsle
COCTOSIHMS! BEILCCTBA, KPUCTAIIHIECKHE H aMOP(DHEIE TeJa, HACEIICHHELA H HEHACHIIIEHHBIH 11ap, BIaXKHOCTE
BO3/lyXa, TeMIICpaTypa, BHYTPEHHAS SHEPIHA, TEIIOBOH JBATaTeNb, 3IEMEHTAPHEIHA 3IEKTPHUYECKHil 3apsi,
SJICKTPHYUECKOE 10Te, MPOBOHUKM M [JU3NICKTPHKH, [IOCTOSHHELA 3/IeKTPHYECKHH TOK, MATHUTHOE TIOJIE;



pa3miuaTh SBNEHMs (TEIUIOBOE PACIIMPEHHE 1 CHKATHE, TemIonepe/iaya, TeIIIOBOE PABHOBECHE, CMAYNBAHHUE,
KaIWUISPHEIE SBICHHS, HCTIAPEHHe, KOHICHCALIA, TLIaB/ICHHE, KpHUCTA/H3aIHs (OTBEp/eBaHHe), KUICHHE,
Teruionepesiada (TeronpoBOIHOCTE, KOHBEKIHA, W3IyUeHHe), JEKTPH3AIHIs Tel, B3aMMOCHCTBHE 3aps/IOB,
JIEHCTBHS 3MEKTPAIECKOr0 TOKA, KOPOTKOe 3aMBIKaHHE, BRaUMOJIEHCTBHE MarHUTOB, NEHCTBHE MarHUTHOTO
1107151 Ha MPOBOJHMK C TOKOM, JJIEKTPOMArHHTHAA ME/IyKIHs) TIO OMHUCAHMIO UX XapaKTePHBIX CBOMCTB H Ha
OCHOBE OIIBITOB, IEMOHCTPHPYIOIIUX JaHHOE QU3HYeCKOe ABICHHUE,

pacmo3HaBaTh IPOABIICHHE H3YICHHbBIX (u3mecKux SBICHAHN B OKPY)KAIOIEM MUPE, B TOM THCIIE (hu3HgecKue
ABIIEHHS B IPHPOJIE: TOBEPXHOCTHOE HATSIKCHHUE M KAITHIUISPHBIC ABICHHA B IPUpPOIE, KPHCTAILIBI B IIPHPOJIE,
panydenue ConHIlA, 3aMep3aHie BOJOEMOB, MOPCKHE Gpussl, oOpazoBaHHE POCHI, TyMaHa, HHEs, CHEIa,
3JIeKTpHYEcKHe SBICHHA B aTMocdepe, MeKTPHIECTBO KUBBIX OpraHM3MOB, MATHATHOE I0JIC 3eMJIH, npeid
[I0JIFOCOB, POJb MATHHTHOIO IIONA JUIA JKH3HH Ha 3eMIle, HONSPHOE CHSIHHE, NPH 3TOM MEPEBOAUTH
IIPaKTUYECKYIO 3a/1auy B y4eOHYIO0, BBIIC/IATH CYIIECTBEHHBIC cBolicTBa (MpU3HAKH) (HU3UUECKHX SBIICHUH;
ONMCHIBATH M3YYEHHBIE CBOHCTBA Ten M (H3HYECKHE SBICHMA, HCIOMB3Yi (u3yecKue BEIHIUHEL
(TeMITepaTypa, BHYTPEHHAS SHEPIHA, KONHYECTBO TCIIOTHI, yACTbHAL TEIIOEMKOCTh BEIECTBA, yIACNbHAA
TEUIOTA TUIABJNEHHs, YAeTbHAS TEIUIOTAa MapooOpa3’oBaHHs, yACNbHAA TEMI0Ta Cropamii TOILTHBA,
K02} DHIFEHT MONE3HOTO ASHCTBHA TEIUIOBON MAITHBI, OTHOCHTE/IBHAS BIAKHOCTE BO3/yXa, JJIEKTPHYECKHH
3apsil, CHIA TOKA, SNEKTPHYECKOE HANPKEHHME, CONMPOTHBICHUE MPOBOHMUKA, yJIeNBHOE CONPOTHBIICHHE
BelnecTsa, paboTa ¥ MOIMHOCT 3IEKTPAIECKOro TOKA), TP ONMHCAHHH NPABHIBHO TPAKTOBATh (br3uuecKui
CMBICII MCIIONB3YEMBIX BENHYHH, 0003HAYEHUS M CIUHHILBI (pE3MUECKUX BEIMYHH, HAXOLUTH (OPMYIEL,
CBS3BIBAIONINAE ITAHHYH (H3HYECKYIO BENMYMHY C IPYIHMH BEIUIHHAMH, CTPOHTH rpabuKu H3Y4YEHHBIX
3aBHCHMOCTeH (HU3HUECKUX BEITHIHH;

XapaKTepH30BaTh CBOMCTBA Tes, (U3NYECKHE SABICHHS M IPOLECCHI, HCMOML3YH OCHOBHBIE MOJIOKEHHS
MOJIEKYJIIPHO-KHHETHIECKOH TEOPHH CTPOCHHS BEIECTBA, TPHHIHII CYTIEPIO3HITHH noneit (Ha Ka9eCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3aps/a, 3aKoH OMa JUIA y4acTKa UeTH, 3aKOH Jixoyns—Jleniia, 3aK0H COXpaHeHHs
SHEprHH, TIPH 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA H 3allACHIBATE C€rO MaTeMaTHYECKOE
BRIpa’KEHHE;

06BSCHATH (DU3MUECKWEe MPOIECCHl M CBOHWCTBA Tejl, B TOM WHCIC H B KOHTEKCTE CHTyalHi
[PaKTHKOOPHEHTHPOBAHHOTO XapaKTepa: BhIBIATh NPHIMHHOCIIC/CTBEHHBIC CBA3H, CTPOHTR o0OBACHEHUE U3
1-2 JOrMYecKHX IIAroB ¢ OTMOpoli Ha 12 M3yUeHHBIX CBOHCTBA (H3MUECKHX SBICHUH, (pU3HUECKHX 3aKOHOB
HJTH 3aKOHOMEPHOCTEH,;

pelnath pacuéTHble 3aiauM B 2-3 JEHCTBHS, UCIONB3YS 3aKOHBI U dopMyIIBI, CBS3BIBAOMIHME (HH3MICCKHE
BeMUMHEL Ha OCHOBE AHAJIM3a YCIOBHS 3144y 3allHCHIBATE KPATKOE YCIOBUE, BBIABJLITE HEOCTATOK MaHHBIX
JUIS PeIenHus 3a/{aui, BRIGHpPaTh 3aKOHB! 1 HOPMYIIbL, HeoOX0AUMBIE 71 €€ peIleHus], TPOBOAMTh PAacu&Thl 1
CpaBHMBATH OJTyYeHHOE 3HAUCHHE (PH3NIECKOH BENMIMHBI C M3BCCTHRIMH JAHHBIMH;

pacro3HaBarh PoOIeMBl, KOTOPbIE MOXKHO PELIHTH IPU NOMOIIH (u3HYeCcKUX METOJIOB, HCIIONB3YS ONUCAHHE
HCCITeIOBAHMS, BEUISIATH IPOBEPIEMOE MPE/IIONOKEHHE, OLECHHBATh NPABUILHOCTE MOPANKA MPOBEACHHA
HcclieIOBaHus, AeNaTh BEIBO/IE,

[[POBOJIATH OMBITHI [0 HAGIONEHUIO (H3UYECKUX SBJICHHH HIHU u3MUecKUX CBOMCTB Tel (KalMUIAPHBIC
JBIICHUS, 3aBHCUMOCTD JIaBJIeHHs BO3AyXa OT ero 00bEMa, TeMIIepaTyphl, CKOPOCTH LIPONecca OCTRIBAHHA H
HATPEBAHUA [PU M3IyYCHHH OT IIBETA W3IyYalomeH (mornomarommeit) MOBEPXHOCTH, CKOPOCTh UCHAPECHAS
BOIBI OT TEMIIEparyphl JKUAKOCTH M IUIOaau e€ MOBEPXHOCTH, SJICKTPHU3AIHMA TEI H B3aUMOJICHCTBHE
SIIEKTPHUECKUX 3aps0B, B3aMMONCHCTBHE IMOCTOSHHBIX MArHMTOB, BH3YalH3alHs MAarHHTHBIX Hosei
HOCTOSHHBIX MATHUTOB, [€HCTBHS MATHHTHOTO TOJs HA IPOBOJHHK C TOKOM, CBOACTBA 3JIE€KTPOMArHHTA,
CBOMCTBA HJIEKTPOJIBUTATENS IIOCTOSHHOTO TOKA): (HOPMYIIMPOBATH NPOBEPAEMBIC IPEOTOKECHHI, cobupath
YCTaHOBKY M3 IIPEITOKEHHOr0 000py0BaH#Us, OIIUCBIBATE X0/ OIBITa H (hopMyIHpPOBAThH BEIBOJIBI,
BBITIOJHSATH TIPSMBIE H3MEPEHHS TeMIIEPATyPhl, OTHOCHTENBHOM BI&KHOCTH BO3/YXa, CHIIBI TOKA, HAIPKCHIA
¢ HMCIIONBb30BAHMEM AHATIOTOBBEIX NPUOOPOB M JATYMKOB (PUIMUYECKUX BEIMYMH, CPaBHHBATh PE3YJILTATHI
H3Mepenuit ¢ y4€ToM 3a1aHHOM abCOMOTHOM IOTPEITHOCTH;

[POBOMTE MCCIEIOBAHME 3aBHCHMOCTH OXHOM (H3MYCCKOH BEIMYMHBEL OT JIPYTO#t ¢ HCHOJIB30BAaHHEM
NpAMBIX M3MEPEHHH (3aBHCHMOCTh CONPOTHBIEHHMS NPOBOJHHKA OT €ro JUIMHEL, ILUIOMIAJHM MONEpEIHOro
CedeHMs M YIETBHOTO COMPOTHBICHHS BEIIECTBA MPOBOJHMKA, CHIIBI TOKA, H/IYIIETO Yepes MPOBOIHMK, OT
HANpSDKEHHS. HA IIPOBOJHHMKE, WCCIENOBAHME IIOCIENOBATENHHOTO M  MapajlIeNbHOro coeHEeHUH
IPOBOJHHMKOB): [UIAHMPOBATh HCCIENOBAHME, COOMPATh YCTAHOBKY M BBINOMHATE H3MEPCHUS, CIELY:
TIpeIUIOKEHHOMY TUIaHY, GHKCHPOBATH PE3yJIbTAThl MONYYCHHOH 3aBUCHMOCTH B BHIC tabmun 1 rpaduKos,
JIeNaTh BEIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHMS,



[IPOBOJIUTE  KOCBCHHBIC H3MEPEHHS (U3UYECKHX BeMHUMH (YAeNbHAS TEIUIOEMKOCTD BEIIIECTBa,
CONIPOTHBIICHHE MPOBOJHHMKA, paboTa M MOMIHOCTH OJIEKTPHYECKOTO TOKA): IIAHUPOBATh H3MEpeHus,
COOHMpaTh SKCIEPUMEHTANIBHYIO YCTAHOBKY, CIEXYS IPE/UIOKEHHON HHCTPYKIUM, W BBIYMCIISTL 3HAYSHHE
BEJIHYUHBL,
cobTIo/IaTh MpaBHIa TEXHAKH Ge30MacHoCTH IpH paGoTe ¢ 11abopaTopHBIM 060pPYI0BaHHEM;
XapaKkTepU30BaTh NPUHIMIIEI JCHCTBHS H3YYEHHBIX IPHOOPOB H TEXHHYECKAX YCTPOMCTB C OMOPO# Ha HX
OTIHCAHHS (B TOM YHCIIE: CHCTEMA OTOILIEHHS IOMOB, THTPOMETP, napoBas TypOuHa, aMIIEPMETP, BOJIBTMETP,
CHETHMK SJIEKTPHYECKOH SHEPIHH, 3NEKTPOOCBETHTENbHbBIE MPHOOPE], HAaIrpeBATETBHBIE SIIEKTPONIPHOOPEI
(TIpHMEDRI), 3MEKTPHYECKHE NpPENOXPaHHTEIH, STIEKTPOMArHUT, 3JIEKTPOJBUIaTelb ITOCTOSHHOTO TOKa),
HCIIONb3Ys 3HAHUA O CBOHCTBAX (DH3HYECKUX SIBIICHUH H HEOOXOAUMEIE (hH3HUECKHE 3aKOHOMEPHOCTH;
pacrosHaBaTk IPOCTBIC TEXHUYECKHE YCTPOHCTBA H M3MEPHTEIbHbIC IPHGOPEI [0 CXeMaM M CXEMATHIHBIM
PHCYHKaM (KHIKOCTHBIH TEPMOMETP, TEPMOC, TICHXPOMETP, THTPOMETP, BHTATE/b BHYTPEHHETO CrOPAHHS,
SJIEKTPOCKOI, PEOCTAaT), COCTABIIATE CXEMBI BNEKTPUYECKHX IeNell ¢ MOCIeI0BaTEIbHEIM 1 napaiebHbIM
COETMHEHHEM JIIEMCHTOB, Pa3/udad YCIOBHbIC 0003HAYCHHS JIEMEHTOB /IEKTPHUECKUX LEIeil;
NPUBOAWTH TIPUMEPHI (HAXOAWTh HH(POPMAIMIO O MPUMEPaX) MPAKTHYECKOTO HCMOJIb30BAHMS u3uyuecKux
3HAHWH B IIOBCEJHEBHOM XHM3HM U1a obecredeHHs Ge30NMACHOCTH [pH obpamenun ¢ npuGopamm u
TCXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3/10POBBS H COOJIO/IEHHS HOPM SKOJOTHYIECKOT0 TOBEICHHS B
OKpYIKarolIel cpene;
OCYIIECTBILATE IIOMCK HH(OpMALKK Qpu3uIecKkoro coneprkanns B MHTepHETE, HA OCHOBE MMEIOIIMXCS 3HAHKE
H IyTEM CpaBHEHMs JONOJHHTENBHBIX MCTOYHHKOB BBIIENSTH MH(OPMAIHIO, KOTOpas ABJIACTCS
MPOTHBOPEYMBO#H HITH MOXET OBITh HEIOCTOBEPHOIA;
HCIIONB30BATE MPH BBIIONHEHWH y4YEOHBIX 3a/aHMi HayYHO-IIONYISAPHYIO JHTEPATYPY ¢u3ugecKoro
COACPIKAHUA, CIPABOTHBIC MAaTCpHAlbl, PeCypCEl ceTH VIHTepHET, BlajeTh NpuéMaMu KOHCHEKTHPOBAHHS
TEeKCTa, IpeoOpa3oBaHus HHYOPMALHH W3 OJHON 3HAKOBOH CHCTEMBI B JIpYTyIo;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE K KPAaTKHE YCTHBIE COOOIIEH S, 0606mTas HH(OPMALHIO U3 HECKOJILKHAX
MCTOYHHKOB (DH3HYECKOr0 COMEPIKAHHA, B TOM YHCIIE TyGITHIHO MPeICTABISTE Pe3yJIbTaThl IIPOEKTHOMN Min
HCCIICI0BATEILCKO! NEATEbHOCTH, [P 3TOM IPAMOTHO HCIOJB30BATh M3YUEHHBIH MOHATHHHEIH armapar
Kypca (pU3HKH, CONPOBOXK/IATH BEICTYILIEHHE TIPE3CHTALHEIH;
[IPH BBINOJTHEHHH y9e0HBIX IPOEKTOB M HCCIICIOBAHAH (DH3MUECKUX IPONECCOB pacnpenesniTs 06s3aHHOCTH
B IPYNIIE B COOTBCTCTBHH C IOCTABICHHBIMH 3a/[a4aMH, CJIEAHTH 3a BHINOJHEHHEM IUIAHA JCHCTBHH H
KOPPEKTHPOBATh €ro, ajeKBaTHO OLCHWBATE COOCTBEHHBIN BKJIAJ B JEATEIBHOCTH TPYIIEL, BHICTPAMBATE
KOMMYHHKATHBHOC B3aHMOJICHCTBHE, IPOSIBIIAA TOTOBHOCTD Pa3pernaTh KOH(IHKTEL,

K Koy ofydenns B 9 kiacce IpeAMETHbIE Pe3yJbTATH HA 6A30BOM YPOBHE IOJIKHBI OTPaX<arTh
C(OPMHPOBAHHOCTE Y 06YHAIOIHXCS YMEHHA:
HCIOML30BaTh INOHATHA: CHCTEMa OTCY€Ta, MarepuaibHas TOYKa, TPAEKTOPHS, OTHOCHTEIBHOCTD
MEXaHWYCCKOro JIBMXKCHHS, JAedopmanms (ynpyras, MIacTHYecKas), TpPEHHe, LEHTPOCTPEMHUTEIEHOE
YCKOpEHHE, HEBECOMOCTD H IEPErPY3KH, EHTP THKSCTH, a0COIOTHO TBEP/IOE TENO, LEHTP THIKECTH TBEPIOTO
TeJ1a, paBHOBECHE, MEXAHHIECKHE KOIeOaH!s U BOIHbI, 3ByK, HEQPa3ByK U yJIbTPa3BYK, JI€KTPOMArHHTHEIE
BOJIHBI, IIKaIa JCKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTb H JalbHO30PKOCTh, CIEKTPEI MCITYCKAHHS |
norJiommeH s, anbha, 6eta- U raMma-H3TydeH s, H30TOIB], SePHAA SHEPreTHKA;
pasnu4aTe ABICHUS (PAaBHOMEPHOE M HEPAaBHOMEDHOE NpPSAMOJHHEHHOE [BHKEHHE, PaBHOYCKOPEHHOE
IPSAMONMHEHHOE [BIDKCHHE, CBOGOJHOE IIaJileHHe Tell, pPABHOMEPHOE JBHKEHHE [0 OKPYKHOCTH,
B3aUMOJICHCTBHE Tell, PeaKTHBHOE MBHXEHHE, KoneGaTelbHOE ABHIKEHHE (3aTyXaiolie u BBIHYK/ICHHBIE
KONMebaHus), Pe30OHAHC, BONHOBOE MBHJKCHHE, OTPAKEHHE 3BYKa, NPAMOJHHEHHOE paclpocTpaHeHHe,
OTPAX(CHHE H IPETIOMIICHHAC CBETA, TI0JIHOE BHYTPCHHEE OTPAXKEHHE CBETa, PaslioxKeHHe Gelloro cBeTa B CIeKTp
A CJIOKCHHE CIICKTPAILHBIX IBETOB, JMCIEPCHS CBET4, ECTECTBEHHAs PAaJMOaKTHBHOCTH, BO3HHKHOBEHHE
JMHEHYATOrO CIIeKTPAa M3IMyYeHWs) IO ONKCAHWIO MX XapaKTEePHEIX CBOMCTB M HA OCHOBE OIIBITOB,
ACMOHCTPHPYIOIIHUX JaHHOE PU3HYECKOE SBICHHE;
PacriosHaBaTh INPOSBICHHE W3YYCHHBIX (H3UYECKHX SABICHHM B OKpyXalomeM MHpe (B TOM YHCIe
(puspyecKue ABIEHUS B IPHPOZE: IPUITMBEI K OTIIHBEIL, ABHKEHHE TIaHeT COTHETHOM CHCTEMBI, PEaKTUBHOE
ABHXCHHC JKHBBIX OPraHW3MOB, BOCIPHATHE 3BYKOB JXKMBOTHBIMH, 3€MJICTPSCEHHE, CeMCMUYECKHe BOIHEL
[yHaMH, 5XO, IBeTa Tel, ONTHYECKHE SBJICHHS B IPHPOJE, OHONOrHYeckoe AeHCTBHE BUIMMOIO,
YIBTPa(HOIETOBOrO ¥ PEHTIEHOBCKOIO M3ITYYeHHH, €CTCCTBEHHBIH pPagHOaKTHBHBIN don, KocMmdeckue
JIyHqH, PanHOaKTHBHOC H3IYHMCHHE IPHUPO/JHBIX MHHEpPAIOB, JEHCTBHE paJHOAKTHBHEIX M3IydCHHH Ha

OpraHM3M 4eJOBeKa), IPH 3TOM IEPEBOAUTH MPAKTHYECKYIO 3a[a4y B yueOHYIO, BBIIE/STh CYIIECTBEHHBIC
FRAWATRA (MMMuruary) dhuueckuy arRTeEwis:



ONMCHIBATH H3yUEHHBIE CBOUCTBA Te M Pu3HHuecKue ABICHIA, HCTIOTB3YA (hu3HUECKHe BENMIMHBI (CPEIHIA H
MIHOBEHHAS CKOPOCTh Teia NPH HEPABHOMEPHOM IBIKCHHH, yCKOPCHHC, nepeMennesue, myTh, yrioBas
CKOPOCTB, CHJIa TPEHHS, CHIIa YIIPYTOCTH, CHJIA TSKECTH, yCKOPCHHAC cBOGOIHOTO NAICH!S, BEC TENA, HMILYIBC
Tea, MMITY/IEC CHIIBI, MEXaHHYecKas paboTa M MOIIHOCTS, MOTEHIHATLHAN SHEprus Teja, MOJHATOTO Hal
[IOBEPXHOCTBIO 3€MIIM, IOTCHIMATbHAL OSHEPIHA CKATOH TIPY/KMHBEI, KHHETHYECKas ODHEprus, IMOJHas
MeXaHHUecKas SHEpTHs, Mepuojl M YacToTa KoneGaHWH, JUIMHA BONHEI, IPOMKOCTE 3ByKa M BBICOTA TOHA,
CKOpPOCTH CBETA, T0Ka3aTelb MPeTOMIICHUS cpesibl), IIPU ONHCAHWA [IPABHJIBHO TPAKTOBATE Gu3uyecKuit
CMBICH WMCIIOJIB3YEMBIX BEIWYHH, 0003HAYCHHSA M EJMHUIIEI (u3uUeCKUX BEIMYHMH, HAaXOIHUTH (hopMyBL,
CB3bIBAIONIME NAHHYIO (U3MYECKyIO BENMYHHY C JPYTHMH BEIMTHHAMA, cTpouTh rpaduKy H3yUEHHBIX
3aBHCAMOCTEH (PH3UYECCKUX BEMAHHH]

XapakTepH30BaTh CBOMCTBA TEI, (u3HHecKHe SBIEHAS U MPOLECCHI, UCIIONB3ys 3aKOH COXPAHEHIS SHEPIHH,
3aKOH BCEMHPHOTO TSTOTEHHS, IIPHHIMI CYNIEPIIO3HIAH CHIL, TPHHIHI OTHOCHTENBHOCTH ['amuies, 3aKOHBI
HBIOTOHA, 3aKOH COXPAHEHHS MMITy/bCa, 3aKOHBI OTPaXEHHS M IPETIOMIICHHS CBETA, 3AKOHBI COXpPaHEHHS
3apsIOBOT0 M MACCOBOTO YHCEI MPH SICPHBIX PEAKIMAX, IPH STOM /1aBaTh crnoBecHyro GOpPMYIIMPOBKY 3aKOHA
M 3aIMCHIBATH €r0 MATEMAaTHYECKOE BBIPAKEHHC,

0OGBSCHATH (DE3MUECKHE MPOLECCHl M CBOWCTBA Tel, B TOM HHCIE ¥ B KOHTEKCTE CHTyalui
[IPAKTHKOOPUECHTHPOBAHHOTO XapaKTEPa: BHIABIATE [IPAIMHHO-CIIE/ICTBEHHBIE CBA3H, CTPOHUTE OOBACHEHHE U3
2_3 JOrmYecKHX IIATOB C ONOPOi Ha 2—3 H3yYEHHBIX CBOHCTBA (H3MYECKHX ABNICHUI, (HU3UIECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEIH;

pelnars pacuéTHbIE 3a1ady (OMUPAIOIIUECs HA CHCTEMY U3 2-3 ypaBHEHHH), HCTIOTB3YS 3aKOHEI H hopmysl,
CBA3LIBAIOMME (PU3UUECKUE BEIMUMHBL HA OCHOBE aHAIM3a YCIOBHA 3a/aH 3aIACHBATE KpaTKOoe YCJIOBHE,
BLISBIISTH HEJOCTAIOMME WM M30BITOYHBIE JaHHEIE, BHIOMpATh 3aKOHBI H dopMysl, HEOOXOAUMBIE UIA
pEINeHMs, MPOBOMUTH PAacuéTEl M OLEHMBATh PEATHCTHYHOCT IOJYHEHHOTO 3HAUCHHA (u3muecKon
BeJTHUUHBL,

pacmo3HaBaTh IPOGIEMBI, KOTOPBIE MOXKHO PEIIHTH IPA TOMOIIH (U3MIECKIX METO/IOB, HCIIOJIB3Ys ONTHCAHHE
HCCTIEIOBAHMS, BEIEITH TPOBEPAEMOE MPEITIONOKEHHE, OLEHHBATh NPABUILHOCTE MOPAIKA MPOBCACHHA
{CCIIeIOBAaHHUS, JIeNIaTh BEIBOIbI, MHTEPIPETUPOBATDH PE3YIIBTAThI HabIIO/IeHHH | OIIBLITOB;

[IPOBOJIMTE OTIBITHI 10 HAGIIOJCHUIO (PM3UIECKUX SBICHHUH HIH (pH3AYECKUX CBOKMCTB TeN (M3y4EeHHE BTOPOTO
sakona HBIOTOHA, 3aKOHA COXPAHEHHs SHEPTHH, 3aBUCHMOCTD MepHoZa KonebaHui NPyKHHHOT0 MadTHUIKA
OT MacChl TPY32 M KECTKOCTH IIPYKMHBI ¥ HE3aBUCHMOCTB OT aMILTHTY bl MAJTBIX Konebanuii, IpsSMOTTHHEHHOE
pacIpoCTpaHeHHE CBETa, pa3fiokeHne 6elIoro CBETa B CIEKTP, H3YHUCHUE CBOMCTB H300pakeHHA B MIIOCKOM
3epKajie ¥ CBOHCTB H300paKeHHS NPEAMETa B cobuparommeit 1uH3e, HaGMo/IgH e CILIOMHBIX i THHEHYaThIX
CIIEKTPOB HM3MyYeHHS): CAMOCTOATENBHO COOMpaTh YCTAHOBKY W3 m30bITouHOr0 Habopa oOopyHOBaHUS,
OIMCHIBATH XOJ OIIBITA M €0 Pe3yJIBTaThl, HOPMYIIMPOBATH BEIBO/IbI,

POBOJMTE TIPH HEOOXONMMOCTH CEPHIO NPAMBIX H3MEPEHUH, ONpejenss Cpe/Hee 3HAICHAC H3MepsIeMo
BeymunHEl (QOKYCHOE paccTosHHE COGHpaolel JHH3bI), 000CHOBBIBATE BEIOOpP crocoba H3MEpeHHs
(u3MepuTenpHOTO Mpubopa);

IIPOBOJIUTH HCCJICIOBAHAE 3aBHCHMOCTEH (H3UYECKHX BEJHMYUH C HCHOML30BAHMEM IPAMEIX H3MEPEHUH
(3aBHCHMOCTH IIyTH OT BPEMECHM NIPH PABHOYCKOPEHHOM JBHXCHHH Oe3 HauyaabHOM CKOPOCTH, MepHoja
Konmebanuii MaTeMaTHYecKOr0 MasTHHKA OT [UIMHBI HUTH, 3aBUCHMOCTH YTJla OTP&XXCHHS CBETa OT yIia
[ajieHusi ¥ YI7ia TPEeJIOMIEHHS OT yIJla NaJeHus): [UIAaHHPOBATh HCCIEN0BAHNE, CAMOCTOATEIILHO cobupartsb
YCTaHOBKY, (UKCHPOBATH Pe3yJbTAThl MOJNYYCHHOH 3aBHCHMOCTH (du3HYeCKUX BeIMUMH B BHJE TaOmHIl U
rpaHKOB, enaTh BEIBO/BI 110 PE3y/I5TaTaM HCCIIeI0BaHMS;

IIPOBOJIMTH KOCBEHHBIE M3MEpPeHHs (U3MUECKHX BEIUHHH (CpeaHsAs CKOPOCTe M yCKOpCHHE Tela MpH
PaBHOYCKOPEHHOM MBI)KCHHH, YCKOPEHHE CBOOOIHOTO MajeHud, KECTKOCTh NPYXKUHBI, KOIPPHUIIHEHT
TpeHHs CKOJBKEHHS, MeXaHHJYecKas paboTa i MOIHOCTh, YacTOTa H IEPHO] KonebaHui MaTEMaTHIECKOTO H
IIPY>KHHHOTO MAsTHHKOB, ONTHYeCKas CHia coOupaiomiel JHH3BL, PaJIiOAKTHBHBINA (DOH). IUIAHUPOBATH
H3MepeHns, coOuparh SKCIEPUMEHTATBHYIO YCTAHOBKY H BBIIOJHATE M3MEPCHHMS, CICIYS NpeI0KEeHHOR
MHCTPYKIIMH, BBIYMCISTh 3HAYEHHE BEIMYMHBI W AHATH3MPOBATH IOJyYCHHBIC PE3yJIBTATEL C yu€ToM
3a/IJaHHOM OrPEeITHOCTH H3MEPEHHUH;

COBIIOATh MPABHIIA TEXHHKH 6e301acHOCTH IpH paboTe ¢ 1aGopaTopHEIM 060pyI0BaHHEM;

pasnHuaTe OCHOBHEIE NpPU3HAKH M3yYeHHBIX (M3MYECKMX MOJENeH: MaTepuanbHas TOHKa, abcomoTHO
TBEPIOE TENO, TOYEUHEIH HCTOYHMK CBETa, Jyd, TOHKAs JIMH33, IUIAHETapHAs MOJENb aToMa, HYKIOHHAA
MOJIC]Tb ATOMHOTO S1pa;

XapaKTepH30BaTh TPHHIAIL AEHCTBAS H3YUEHHEIX MPUOOPOB M TEXHHYECKUX YCTPOHCTB C Omopo#t Ha MX
NMTACATUTT {a Tow gueTe CTTHTOAMATA TATOURD TIATAWAHTT harrTNaHlua o VOKNNATWT NAKATA AXYNTNAT NUKW



MEPUCKOI, (OTOANNAPAT, ONTHYECKHE CBETOBOB, CIIEKTPOCKOII, JO3UMETP, KamMepa Bunbcona), ucnone3ys
3HAHUS O CBOHCTBAX (PH3HYECKUX ABJICHHY M HEOOXOMMMBIE (U3UIECKHE 3aKOHOMEPHOCTH;

HUCIOMIBE30BaTh CXCMbI H CXEMATHYHBIE PUCYHKH HM3YYCHHBIX TEXHWYECKHX YCTPOWCTB, M3MEPHTENLHBIX
MpHOOPOB U TEXHOJIOTHIECKHX IPOIIECCOB NPH PEIIERAH YYeOGHO-IPAKTHIECKHX 3a11a4, ONTHYECKHE CXEMBI
JUTS TIOCTPOGHHS H300paKeHUH B IITOCKOM 3epKajle ¥ coOHMparomelf IHH3E;

IPUBOUTE TPHUMEPEI (HAXOMUTh HHGOPMAIMIO 0 IPUMEPax) MPaKTHYECKOTO HCIIONB30BAHMS puznueckux
3HAHWH B IOBCEJIHEBHOH XM3HM Ui OOECIIEUeHHS Ge30MacHOCTH npu oOpameHud ¢ npubopamu u
TEXHHYECKUMH yCTPOHCTBAMH, COXPAHEHHA 3I0POBbA H COOIIOACHAA HOPM 3KOJOTHYECKOTO TOBEICHHS B
OKpY2 KaroIleH cpene;

OCYIIECTBIIATH MOMCK HEDOpManuy (u3udeckoro coepkanus B UHTepHETE, CaMOCTOSTENHHO bopmyHpys
MOHCKOBBIH 3alpPOC, HAXOAMTE [yTH ONPEEICHHS JOCTOBEPHOCTH IIOTYYCHHOM HH(OPMAHH Ha OCHOBE
HMEIOIUXCS 3HaHUH U IONOTHUTEILHEIX HCTOUHHKOB;

HCTIOIE30BATE IPH  BBIIONHEHHH YUOHBIX 3a/aHuil HAY4HO-IONY/SAPHYIO JIMTEPATYpy (DH3IAUECKOTO
CONCpKaHHs, CIIPABOYHBIC MaTEpHANbl, pecypchl ceTH VIHTEpHET, BianeTh npuéMaMu KOHCIIEKTHPOBAHHUS
TEKCTa, Mpeo0pa3oBaHus HHEOOPMALIKH U3 OJTHOM 3HAKOBOMN CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCHEMEHHBIE M YCTHBIE COOGIIEHHS HA OCHOBE MHMDODMAIMH W3 HECKOIBKHX
HCTOYHHKOB ~ ()M3HYECKOTO COAEpIKaHMs, IyONMYHO MIPEACTABISTS pe3yIbTaThl IPOEKTHOH MM
HCCIICIOBATEIbCKOH CATENBHOCTH, TP 3TOM TPAMOTHO HCIONL30BATh M3YUCHHbIH OHATHHHBIN anrmapar
M3y4aeMmoro pasjena (U3MKM M CONPOBOXKJIATh BBICTYIUICHHE TNpE3EHTAIMEH C YYETOM 0COBEHHOCTEH
ayTUTOPHH CBEPCTHHKOB.



TEMATHYECKOE IINIAHUPOBAHUE

8 KJIACC
ﬁf HauMeHoBaHME PA3/1e/I0B H TeM IPOrPaMMBbI SO FAPOD i S .. A
" Bceero Konrpoabnsie | Ilpakraueckne | 00pazosareiibHble pecypenl
paboTsl paboTsi

Pasznen 1. TennoBble siBJ1eHus

1.1 Ctpoenmue u cBolcCTBa BelecTsa 7 Buoauorera LUK
https://m.edsoo.rw/7f4181ce

1.2 | Tennossie npomneccsl 21 1 5 Eﬁ;?/?;iﬁi(ﬁfﬂ £4181ce

HWroro no pasneny 28

Pazpen 2. DiekTpuyecKkne H MAarHHTHbIE ABJICHAN

21 OnexTpuUecKue 3apsajbl. 3apsKeHHBIE Tela 1 UX 7 1 bubmoreka [{IOK

B3aUMOJIeHCTBHE https://m.edsoo.ruw/7f4181ce

2.2 | [locToAHHBIH NIEKTPAYECKHI TOK 20 2 7 uGamoee LIOK
https://m.edsoo.ru/7f4181ce

2.3 | MaruuTHEIE ABICHUA 6 1 1.5 Eﬁ;ﬁiﬁgﬁn 4181ce
bubmaorexa [TOK

S | PR R Wiy 4 https:f/m.edsci Tu/7f4181ce

Htoro o pasaeny 37

PesepBHoe Bpems 3

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5




9 KJIACC

Ne - Koan4ecrBo 1acos DekTpoHHbIe (MH(pPOBHIE)
auMeHOBAHHE Pa3/Ie/I0B H TEM IMPOrpaMMbI
n/n Beero | Konrpoasusie | [IpakTuaeckue | 06pasoBare/ibHbIe pecypesl
paboThI paboThl
Paznen 1. Mexanuveckue siBjIeHus
1.1 Mexannyeckoe JBHKEHHE H CIIOCOOBI ero OMUCcaHus 10 1 Y
https://m.edsoo.ru/7f41a4ab
5 bubmoreka [JOK
L& | e e . : 3 https://m.edsoo.ru/7f41a426
bubmorexa IJOK
15 | SEROHST oOXpESIIN i 2 https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 40
Pasznen 2. Mexanu4eckue Ko.ie0anus 0 BOJIHBI
butmoreka L{OK
2.
' Mexammaecsne KoneOams 7 3 https://m.edsoo.ru/7f41ad4a6
butmiorexa LIOK
2. ;
2 NieHanIISOKRE BOMHEL SHYE & ! 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Paznes 3. D/1eKTPOMATHHTHOE I10JI€ H )JIeKTPOMATHHTHBIE BOJHBI
bubmaoreka ITOK
3.1 ONeKTPOMarHUTHOE MOJIE U 3JIEKTPOMArHHTHBIE BOJTHEI 6 2 Wi cdsoosu/ MLl adat
HWroro mo pazneny 6
Paznen 4. CBeroBble ABJIEHHS
bubmoreka [JOK
el s e i v 2 https:/m.edsoo.ru/7¢41ada6
bubmaorexa [JTOK
4.2 Jlans
HOR QUIMHETRNG puGopa i 2 https://m.edsoo.ru/7f41a4a6
bubmiorexa [JOK
4.3 P
a3I0KEeHHEe OEIoro cBeTa B CHeKTp 3 2 https://m.edsoo.ru/7f41ada6
Hroro nmo paszeny 15
Paznen 5. KpanroBbie SBJIeHHS
bubmaorexa IJOK
S
1 Hcnyckanue u mOTJIONICHAE CBETa ATOMOM 4 1 Https://m.edsioo.ru/TEd1adab
bubmoreka [[OK
o Cposiiie aasiasin dipa 6 ! https://m.edsoo.ru/7f41a4a6




| “nepmme pomig ¢ : r ﬁﬁﬁﬁﬁﬁ%mmﬁ
HWroro no paszueny 17
Pasznen 6. IloBropurensHo-o606maomuii Moxy.inh
6.1 IloBropenue u obobmenue conepxanus Kypea Gpusnuku 3a 7-9 9 5 bubmorexa [JOK

B https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 3 | 27 I




[MNOYPOYHOE NNIAHUPOBAHUE

8 KJIACC
g Tema ypoka Kosmecrso 1acos HMara DnexTponnsbie HudposbIe
n/n Beero | Kontpoasusie | IlpakTayeckne | H3y4eHus | obpazoBaTelibHbIE PeCypehbi
paboTeI PadoThl -
1 OCHOBHBIE ITOTI0KEHHS MONIEKYISIPHO-KHHETHYECKOH | bubmorexa [JOK
TEOPHH M HX OMBITHBIE [IOATBEePIKICHHS https://m.edsoo.1u/ff0a5256
2 Macca 1 pazMep aToOMOB H MOJIEKYJI 1
3 Mozenu TBEPIOTO, HKUAKOTO M ra3000pa3zHOro COCTOAHHMA 1 bubmnoreka [IOK
BEIIECTBA https://m.edsoo.ru/ff0a540e
OOpsicHeHre CBOMCTB TBEPIOr0, KUIAKOTO H
4 ra3000pa3HOro COCTOSTHUMN BelecTBa Ha OCHOBE 1
IOJIOKEHHH MOJICKYJIIPHO-KMHETHYECKOH TEOPHH
5 Kpucrammyeckue 1 aMophHbIe Tena 1 bubmorexa I[OK
https://m.edsoo.ru/ff0a5800
6 CmavuBanue u KanusapHOCTh. [ToBepxHocTHOE 1 bubnuorexa IJOK
HATSDKCHAS https://m.edsoo.ru/ff0a5530
7 TenuoBoe pacluMpeHue U cKaTHE 1 Babaroress LIOK
https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3s TemMmeparypsl cO CKOPOCTBIO 1
TEILIOBOTO JIBHOKEHHUS YaCTHIL
9 Buyrpennss sueprus. Cniocobnl n3aMeHeHHs BHYTpeHHEH 1 Bubmuoreka [JOK
SHEPIHH https://m.edsoo.ru/ff0a5¢c60
10 Bunet Tennonepegaun 1 S
https://m.edsoo.ru/ff0a6412
Vpok-kordepennus "lIpakTHueckoe HCIIONB30BaHHE
11 Teli'l.TIOBBD((I(:Bl())fICTB BE:IILECTB U MaTepHaIOB B LIEISX 1 1 Subinereeia LIOK
S — https://m.edsoo.ru/ff0a65¢c0
12 KonuyectBo Tennorel. Y aenpHasi TEIIOEMKOCTh 1 Euatoresal LIDK
https://m.edsoo.ny/ff0a6976
13 Vpagrenue Ternosoro 6ananca. TennooOMer u TennoBoe 1 bubnmuorexa ITOK
paBHOBECHE https://m.edsoo.ru/ff0a7088
JIaboparopnas pabora "HUccnenoBanue ssBneHus
14 TCIIJICIPJOGMEHa ngn cmemﬁaamrjza XOJIOIHOH | ropsaeit 1 1 i
— https://m.edsoo.ru/ff0a6a98
15 PacueT xosm4ecTBa TeroThHl, HEOOXOUMOTO JUIs |

HArpeBaHys TEjia H BBIICIACMOrO HM IPH OXJIKICHAH




Jlaboparopnas pabora "Onpezienenne yaensHOM

bubmorexa LIOK

16 TEILIOEMKOCTH BermecTsa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUMBA. Y iebHas TeIIoTa CropaHus Bu6mzorexa LIOK
hitps://m.edsoo.ru/ff0a7bSa
18 [InaBnenue u OTBEp/IEBAHNE KPHCTAIUIMYECKHUX TEIL. bubmmotexa [{OK
VY nenpHast TeIIOTA IUIABIICHHAS https://m.edsoo.ru/ff0a71d2
19 Jlaboparopnas pabora "Onpezienenue yaenbHOH TEIIOTHI br6moreka [JOK
IUIaBJIeHus Jipaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBanue u KonjpeHcamnus. Micnapenue EEE;?!(;;ZEZ(I){SEI £0a740c
| Befggren TIOK
https://m.edsoo.r/ff0a786¢
aTMoc(hepHOro J1aBIeHus
29 Bnaxnocts Bo3ayxa. JlJaboparopras pabora bubmorexa [{JOK
"OnpejieneHne OTHOCHTENBHOM BIAXKHOCTH BO3ayXa" https://m.edsoo.ru/ff0a7628
23 Permenue 3anad Ha onpeienenue BIaXHOCTH BO3yXa
24 [Ipunmmne: pabotel TemtoBsix apuratencii. [laposas
TypOuHa. JIBUraresib BHyTPEHHETO CropaHus
25 KIIJI Tenmosoro jasurareis. TemioBsie ABUraTeld U Bubmorexa I{JOK
3alIMTa OKPYIKAIOMIEH CpeIbl https://m.edsoo.ru/ff0a7c7¢c
2% 3aKoH cOXpaHEHMsI ¥ IPEBPAIICHHS SHEPIHH B TEIUIOBBIX
mporeccax
27 [ToaroroBka x KOHTpOJILHOHK pabote o Teme "TeruioBbie Bubmuorexa [JOK
sBienus. Mi3MeHenue arperaTHpIX COCTOSHMHA BeecTa” https://m.edsoo.ru/ff0a8312
8 Konrponbnas pabora no reme "Ternnossie sBiIeHus. bubimorexa IOK
V3meHeHHe arperaTHbIX COCTOAHHI BemmecTna" https://m.edsoo.ru/ff0a86ae |
29 JnexTpHu3anus Tei1. J[Ba pojia aIeKTpHYeCKHX 3apsioB
30 Ypoxk-uccnenopanue "DekTpusaiius Tel HHAYKIHEH 1
IIPH CONPUKOCHOBEHHH "
31 BsaumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona Epparei THEE
https://m.edsoo.ru/ff0a87¢4
3 Onexrpuyeckoe none. HanpskeHHOCTb SIIeKTPHYECKOTO Bubmuorexa [IOK
oyt [IpHHOHD CYyNEepno3HIHH AMEKTPHYECKUX TTOJIeH https://m.edsoo.ru/ff0a8a0a
13 HocuTenn 57IeKTPHYECKUX 3apsijioB. DIeMeHTapHbI
3apsi. CtpoeHne aroma
34 ITpoBoHUKH K THAIEKTPHKH. 3aKOH COXpaHEHHS bubmorexa [JOK

SJIEKTPHYCCKOIo 3apsa/ia

https://m.edsoo.ru/ff0a8ef6




Pemenue 3ana4 Ha NpUMEHEHHE CBOHCTB SNIEKTPHYECKHX

bubamnorexa 1JOK

A 3apsazoB https://m.edsoo.ru/ff0a%cc
36 DJeKTPUUECKHI TOK, YCIIOBHS €ro CYIEeCTBOBAHHS. bubmuorexa [JOK
VICTOYHHKH 3JIEKTPUIECKOrO TOKa https://m.edsoo.ru/ff0a95a4
37 JleficTBHA 2IEKTPHYECKOr0 TOKa EnSmeorens LUK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccnenosanue "JleficTBHE JIEKTPHIECKOTO IIOJIS HA {
IIPOBOJIHHKH H JHITECKTPHKH"
. Bubimoreka [JOK
39 DNeKTpHYECKHI TOK B METAIUIAX, KHIKOCTIX H rasax https://m.edsoo.rw/ff029838
40 OnexTpUYecKas 1elb U e€ COCTABHBIE YaCTH
A1 Cuna Toka. JIaboparopras pabora "H3mepenue u 0.5 bubnuoreka [TOK
peryJMpoBaHye CHIIbI ToKa" ) https://m.edsoo.ru/ff0a8bd6
42 Onextpuyeckoe HanpspkeHue. Bonstmerp. JIabopaToprast 0.5 bubmmorexa [JOK
pabota "M3Mepenne U peryiupoBaHue HanpsoKeHus" ) https://m.edsoo.ru/ff0a%14 |
13 ConporusiieHse NPOBOAHAKA. Y IETLHOE COPOTHBIICHHE Bubmiorexa [JOK
BelecTsa https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCHMOCTH JIEKTPUYECKOTO
44 CONPOTHBIICHHS IPOBOJIHHKA OT €r0 JJIMHBL, IUIOMAIH 1 EHEST{,OTZELE}OFE Ff0aa738
IONEPEYHOr0 CeYCHMs U MaTepraa” Lps:/7m.edsoo. aa
45 3aBHCHMOCTE CHJIBI TOKA OT HanmpsokeHus. 3akon Oma fuis bubmorexa [{OK
y4acTKa [ernu https://m.edsoo.ru/ff0aa44a
Jlaboparopras pabota "UcciienoBaHne 3aBHCHMOCTH
bubimoreka [JOK
46 CHJIBI TOKA, MJTYIIETr0 Yepe3 Pe3rcTop, OT CONPOTHRICHHS 1 ) .
€3UCTOpAa M HaIIPsDKEHHS Ha pesucTope” https://m.edsoo.m/fi0aa04¢
47 [TocnenoBaTensHOE M NapaUIeIbHOE COSqHHCHHS
IIPOBOTHHKOB
JlaGopatopnas paGota "[IpoBepka npaBuiia CIOKEHHS
48 Hanpfmeﬂlzrﬁ 111?:11 nocneﬂ{f)naml:m{gﬁ COEJJHHEHHH JIBYX 1 gﬂﬁﬁﬁlﬁmﬁl HOIUCJ, 022258
pe3HCTOpOR" ttps://m.edsoo.r aaa
49 JlaGoparopnas pabota "IIpoBepka nmpaBuia Jiisi CHIIBI 1 bubmioTtexa [{OK
TOKA IIPH NapauieIbHOM COSMHEHHH Pe3HCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3ama4y Ha npuMeHerue 3akoHa Oma Jyist bubmorexa [JOK
Pa3IMUHOrO COEAMHEHHMS IIPOBOIHIKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOITHOCTE 3NEKTPHYECKOTO TOKA. 3aKOH bubmorexa IJOK

Jixoyna-Jlenua

https://m.edsoo.ru/ff0ab124




Jlaboparophas paborta "Onpezneneaue paboTh U

Bubmmoreka [JOK

o2 MOIIHOCTH 3NEKTPHYECKOro Toka" ! https://m.edsoo.ru/ff0ab3e0

53 DIIeKTpUYECKHE TIeMH U MOTPEOHTENH IIEKTPHISCKOM Bubmorexa [JOK
sHeprud B ObITy. KopoTkoe 3aMbIKaHue https://m.edsoo.ru/ff0ab660

54 [TocTosTHHBIE MArHATHI, AX B3aHMOJICHCTBHE

55 Vpox-uccienosanue "M3ydenne noiel mocToAHHEIX 1 Bubmorexa [IOK
MarguTos" https://m.edsoo.ru/ff0ac3d0

56 MarauTHoe none. MarHHTHOE 110J1€ 3eMJIH H €10 Butmoreka [JOK
3HaAYECHHE 1A JKH3HH Ha 3eMIIe https://m.edsoo.ru/ff0acOba

g | B 10K

i v " https:/m.edsoo.ru/ff0abd2¢c
B3auMoeicTBHs. IIoCTOAHHDIH 3IeKTpPHYECKUii TOK"
KonTponsnas pabora mo reme "DNeKTpUYECKHE 3apsi/Ibl.

58 3apspKkeHHble Tea 0 X B3aumopaencTud. [locTosnusii Bubmiorexa [{OK
anexTpudeckuii Tok" / Beepoccuiickas nposepovHas https://m.edsoo.ru/ff0abea8
pabota

RN e omint omimsimnioy kel Bamerroas (R

https://m.edsoo.ru/ff0acdc6
npoeepoynas pabora

60 OmngiT Dpcrena. MarHUTHOE IOJIE 3JEKTPHYECKOro ToKa bubnunorexa IIOK
MarsuTHOe 110J1¢ KaTYIIKH C TOKOM https:/m.edsoo.ru/ff0ac1d2
[Ipume T ]

61 Hsﬁop;‘i};igzzz?;qﬂggnzfgtﬁ; MarHuTHOTO 0.5 e

" https://m.edsoo.ru/ff0ac74a
M0J151 HA IPOBOHUK C TOKOM
DIEeKTPOABUIATEN MOCTOSHHOrO Toka. Mcnos3oBanue

6 SNEKTpo/BUraTelIeil B TEXHHYECKHX yCTPOHCTBaX M Ha bubmorexa IIOK
tpancnopre. Jlaboparopnas pabora "Koncrpynposanue u https://m.edsoo.ru/ff0ac86¢
u3ydeHue paboThl 3eKTpoABHTaTes"

63 Ongeiter @apajies. 3aK0H 31€KTPOMATHUTHON MHIYKIHH.

[Tpasuio Jlenna
Onextporeneparop. CrnocoObl MOTyYEHHS IIEKTPHIECKOH

64 SHEPTUH. DIEKTPOCTAHIIMH HA BO30OHOBIISIEMBIX
MCTOYHHUKAX SHEPIHH

65 [Toproroska K KOHTpONbHOH paboTe 110 TEMe
"DieKTpruYecKie 1 MarHATHEIC sIB/ICHHA"

66 Kontponsaas pabota 1o teme "DjieKTpHYecKue U bu6morexa [JOK

MAarHuTHBIC ABJIEHUA"

| https://m.edsoo.ru/ff0acb14



Bubmoreka [JOK
https://m.edsoo.ru/ff0acc5e

67 Pesepaublii ypok. PaGota ¢ Texcramu nmo teme "TeroBsie 1
ABJICHUSA"
68 PesepeHelit ypok. Pabota ¢ Tekcramu mo teme 1

"MarauTHbIE ABICHHA"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




9 KJIACC

—

Ne T KoanyecrBo 9acoB Hara DJIeKTPOHHbIE NH(POBHIE
n/m OHR TR OpazoBaTenbHbLIE pecypchbl
Beero | Konrpoasnsie | llpakraueckue | M3yUeHus | o0p pecyp
paboTsl paboThI
1 Mexanngeckoe aBrwkeHHe. MarepuajibHas TOYKa 1
2 Cucrema orcuera. OTHOCHTEIIBHOCTH MEXAHHYECKOTO ] bubmorexa IJOK
JIBHOKCHHSI https://m.edsoo.ru/fi0ad474
3 PaBHOMEpHOE NPSIMOTHHEHHOE IBIKEHHE 1 Hubmosc Ok
https:/m.edsoo.rw/ff0ad]9a
4 Hepasromeproe npsmonuHeiinoe Jsmwkenne. Cpendss 1 1
MI'HOBEHHAasi CKOPOCTb
5 [Ipsmonmneiinoe paBHOYCKOPEHHOE JIBUKEHHE. 1 bubmorexa LIOK
Yckopenue https:/m.edsoo.ru/ff0ad8d4
6 CkopocTb IPSMOJIMHEHHOI0 PABHOYCKOPEHHOI'0 1
nerwkenus. I'paduk ckopoctu o
¢ [ dusne | 1 B LOK
TUIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 Caobopmoe nagenune ten. Onbrrel [anunes 1
9 PaBnomepHoe JBHKeHHE 110 OKpy)HOCTH. [lepuos u 1 bubmorexa IIOK
gactoTa obpamenus. JInneiinas u yrnosas cKopocTH https://m.edsoo.ru/ff0acl 76
10 LlenTpocTpeMuTeNILHOE YCKOPEHHE 1 - _
11 Ilepesrii 3axon Heiotona. Bekrop cuiis 1 Eﬁ:ﬂfﬁ;&iﬁffﬂna‘e 612
12 Bropoii 3akon Hetorona. PaBaozelicTByromas cuia 1 Etl:ﬁ::l/lfn?eel{dasgf)r{{ﬁ f0acT2a
= bubtmuorexa [IOK
13 Tpernii 3akon Herorona. Cyneprnosuims cui 1 https://m.edsoo.rw/ff0ac982
bubmumotexa [JOK
14 Pemenwe 3anay Ha npuMeHenue 3akonoB Heiorona 1 httos://m.e dsc])_}).ru /ff0acbée
bubmorexa [JOK
13 | Sompecr Saxon Ty L https:ﬁm.eds:)_lo.ruftmaecaQ
16 Pemenue 3ana4 no reme «Cuna yrpyrocta» 1
17 Jlaboparopnas pabora «Onpenenenne KeCTKOCTH 1 1 bubmorexa [IOK
MPYIKHHBI) https://m.edsoo.ru/ff0aee28
18 Cyinia Tperms 1 bu6imoreka [JOK

| https://m.edsoo.ru/ff0af738 |



19

Pemenue 3amaq nmo reme «Cuna TpeHus»

bubmuoreka [{OK

https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padora "Onpeznenenue ko3ppunueHTa Bubnuorexa [{OK
TPECHHA CKOJIbXKECHHsA" https://m.edsoo.ru/ff0af8be

71 Pemenue 3ama4 mo teme "3axonsl Hetotona. Cuna bubmoreka [JOK

ynpyrocta. Cuna tpenus" https://m.edsoo.ru/ff0afb8e

2 Cuna TSHKECTH ¥ 3aKOH BCEMUPHOT'O TATOTEHUSL. bubmoreka [JOK

Yckopenne cBOOOIHOIO MafleHus https://m.edsoo.ru/ff0af044
Vpok-koudepenius "J[Buxenue Ten BOKpyr
23 rpasuTaninoHHOTO nedrpa (ConHednas cuctema).
["amakTuku"
24 Pemcrue 3aaa4 mo teme "Cuna Ts¥KeCTH U 3aKOH Butmoreka IIOK
BCEMHPHOTO TATOTEHHUS" https://m.edsoo.ru/ff0af5{8
25 IlepBast KocMHEYecKkas ckopocTb. HeBecoMocTh H bubmorexa [JOK
Heperpys3Ku https://m.edsoo.ru/ff0af33¢
| s T s B IIOK
' https://m.edsoo.ruw/ff0afe36
Bpamenusi. MomeHT cuibl. LleHTp TskecTH
PaBHoBecue MarepuanbHON TOUKH. AOCOIOTHO TBEPIOE
27 Tesio. PaBHOBecHe TBEPIOro Tela ¢ 3aKperIEHHONR OChI0
BpameHus. MomenT cuinsl. LleHTp TshkecTH
28 Pemenue 3amau mo Teme "MomenT cuitbl. Lientp Bubmmoreka [JOK
TSDKECTH" https://m.edsoo.ru/ff0b02b4
29 [ToxroToBka K KOHTPOJILHOI paboTe no Teme bubmorexa [JOK
"Mexanndeckoe aBmkeHne. Bsaumoneticteue Ten" https://m.edsoo.ru/ff0b0408

30 Koutponenas pabora o reme "Mexanudeckoe bubnmuoreka [{OK

nBmkeHue. Bzanmoeiicreue Ten" https://m.edsoo.ru/ffOb06ec

31 Wmnynse tena. UMnynse cuiibl. 3aK0H COXpaHEHHs! Bubnuorexa [JOK

AMITYTbCa. YIIPYroe u HeyInpyroe B3auMoJACHCTBHE https://m.edsoo.ruw/ffOb07fa

32 Pemenne 3axa4 o teme "3akoH COXpaHeHUs UMITyIbca" RarGerona. LK
https://m.edsoo.ru/ff0b096¢

33 Ypox-kordpepenius "PeakTHBHOE IBHIKEHHE B IPHPOJIE

¥ TeXHuKe"

34 Mexannueckas paboTa H MOILHOCTE Ratnucye [IOK
https://m.edsoo.ru/ff0b0a84
bubmuoreka [IOK

35 Pabota cuiiel TsOKECTH, CHIIBL YIIPYTOCTH M CHIIBI TPEHHS

https://m.edsoo.ru/ff0b0db8




Jlaboparopras pabora «Onpenienenne paboTHl CHIIBI

Mexanuueckue Kosiedanus 1 BOJTHEL"

36 TPEHHA IPH PABHOMEPHOM JIBHOKEHHH TeJlla 110
TOPH30HTATTEHON ITIOBEPXHOCTHY
37 Cas3b sHepruu 1 pabotsl. IloTeHHalbHas SHEPrus
38 Kunernueckas sueprus. Teopema o kuHETHIECKOM bubmorexa IIOK
SHEPruu https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHs YHEPTHH B MEXAHUKE
40 JlaBopatopnas pabora «M3yyenue 3aKkoHa COXpaHeHHs bubmorexa IIOK i
SHEPruu» https://m.edsoo.ru/ff0bl2fe
41 Konebarenpaoe aBHIKEHNHE B €r0 XapaKTEPUCTHKH Bufuericns HOE
https://m.edsoo.ru/ff0b1858 |
49 3aryxatoue Konebanus. Bemyxnennsie xonebanus. bubmuorexa I1OK
Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTHyecKuii 1 IPYKHHHBIH MasTHAKHA
44 Ypok-uccrenoBanue «3aBHCHMOCTH IEPHOIA KoebaHuit bubmorexa [JOK
OT JKECTKOCTH MPY)KHHEI # MAcCHI 'py3a» https://m.edsoo.ruw/ff0b197a
45 IlpeBpanienne SHEpruy NpyU MEXaHHYECKHX KOJieOaHMsIX
46 Jlaboparopnas pabora «Oupeenenne 9acToThl | bubmmorexa ITOK
nepuosa Konebanuii IpyKHHHOTO MasTHHKA) https://m.edsoo.ru/ff0blaec
R o e e ol s i B b
MRACCE TpYSa) https://m.edsoo.ru/ff0b] 9?a_ |
48 Mexanuveckue BoaHbl. CBOMCTBA MEXaHHYECKHX BOJIH. bubnuoteka [IOK
IIpononeHEBle U NONEpEYHbIE BOJIHBI https://m.edsoo.ru/fi0b2 1fe
49 Ypox-konpepennus "Mexanndeckue BOJIHBI B TBEPIOM
| rene. CelicMuueckue BOIHE!"
50 3Byk. PacnpocTpanenne u oTpaxkeHHe 3ByKa
51 Vpox-uccrnenoBanue "HabmoieHne 3aBHCHMOCTH
| | BBICOTHI 3ByKa OT 4aCTOTHI"
52 I'poMKOCTD 3ByKa H BBICOTA TOHA. AKYCTHYECKHM
PE30HaHC
53 Vpoxk-konpepennus "YisTpa3sByk u uH(PPa3ByK B bubmotexa [JOK ]
IPHPOJE B TEXHHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJIBHOH paboTe no TeMe "3aKOHbI bubmuorexa [{OK
coxpaneHus. Mexanndeckue konedbanusi 1 BOJIHEI" https://m.edsoo.ru/ff0b25f0
55 Kontponbnas pabora 1o Teme "3aKOHBI COXPaHEHHS.




bubnunoreka [{IOK

56 DneKTpOMarHuTHOE MoJjie. JNeKTPOMArHUTHEIE BOJIHEI bttt edsbo.ru/blabe
57 CaoiicTBa 3JIeKTPOMAarHHTHBIX BOJIH
St | Monomoasanue snexpoaarmHY sor s coronat e s
S https:/m.edsoo.ru/ff0b2fe6
59 ;?ﬁiﬁiz;ﬂe;;ﬁyzzﬁoﬁ;ﬁﬁ HJIBHOTO Butcieia IO
Tenedona” https://m.edsoo.ru/ff0b2c6e
60 Pernenne 3amag Ha ONpE/IEIEHHE JACTOTHI H JUTHHBL
INEKTPOMArHUTHO#M BOJTHBI
61 OnexrTpoMarauTHas nmpupoaa ceera. Ckopocth cBeTa. bubmmorexa IIOK
BoHOBEIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
6 Hcrouynukn certa. [Ipsmonuneiinoe pacnpocTpaneHue butmorexa [IOK
cgera. 3armenus CoxHna u JIyHs! _ https://m.edsoo.ru/ff0b3658
63 3aKoH OTpakeHHs cBeTa. 3epKana. Pemenue 3a1aq Ha bubmmorexa IIOK
IIPHMEHEHHE 3aK0Ha OTPaKeHHs CBETa https://m.edsoo.ru/ffl0b38c4
64 [Tpenomuenue cBera. 3aKOH NPEIOMIICHHS CBETA Snhmorexa TICHK
https://m.edsoo.ru/ff0b3aea
| e Faan Bumorea 1101
https://m.edsoo.ru/ff0b3cSc
CBETOBOJAX
JIaboparopnas pabota "UccnenoBanue 3aBUCUMOCTH
66 | yrna npenoMIIeHHs CBETOBOTO JIy4a OT yIJia IaJieHHs Ha
rpanune "Bo3ayx-crexio’"
Vpok-xkoudepernus "Mcnonb30BaHKE TOTHOIO
67 BHYTPEHHETO OTPa)KEHHS: CBETOBOBI,
OIITHKOBOJIOKOHHAS! CBSI3b"
68 JInazel. OnTHYeCKas CHITa THH3BI Eﬁ?’nﬁzﬁsionﬁ F0b3 e
2 butauorexa [JOK
69 [TocTpoenue u3o0OpakeHH# B THH3AX httos://m.e dscI)J(:)c_) n/fObddda
70 JlaGoparopuas pabora "Onpenenenue GoKycHOro bubmmorexa IIOK
PACCTOSTHUS H ONTHYECKON CHJIBI cCOOMparomeil JINH3bI" https://m.edsoo0.ru/ff0b4206
71 Ypoxk-koadepernus "OnTH4ecKrue TUH30BEIE MPAOOPHT" gggﬁ;{iﬁgﬁgﬁ ff0c0aTe
72 I'na3 xak onTHyeckas cucTremMa. 3peHue Bntnigtess TOK

httne/fm adenn mi/fiNMh4dARA



Ypoxk-kondepenims "Jledexrst 3perus. Kak coxpanutb

73 "
3peHue
74 Pasnoxxenne Oenoro ceera B cnekrp. OnbiTel HeloToHa. bubmorexa IIOK
CroxxeHne CeKTpaIbHAIX BeTOB. Jlucnepcus ceera https://m.edsoo.ru/ff0cOf4¢
T |t R e Batmsoraxs LIOK
" https://m.edsoo.ru/ff0cOe2a
HabMONeHAH Yepe3 IBETOBbIE (PUIBTPLI
76 VYpox-npaktuxkym "BonHoBble cBolicTBa cBETA:
mucnepcus, uaTepdeperus 1 audpakms'
77 Omnsbitel Pesepdopaa u mianerapHas MoJiellb aToMa Batmensws. LB,
https://m.edsoo.ru/ff0c12a8
78 IToctynarsl Bopa. Moznens aroma Bopa |
79 Hcnyckanue u noryionenue cseta aromom. KBanThI. i Bu6muorexa [JOK
JluneiiyaTeie CIIEKTPHI , https://m.edsoo.ru/ff0c144¢
80 Ypok-npaktuky™m "Habmonenne ciekTpoB uemyckanus'” | Enbmaorexa HOK
https://m.edsoo.ru/ff0c1550
81 PaioakTHBHOCT ¥ €€ BUJIBI Bubmuorexa ITOK
https://m.edsoo.ru/ff0c1672
bubmorexa IJOK
82 Crtpoenne aromHoro sapa. HykiioHHas MOIes Pepuonen D Hiwondonse. s B g0
83 PannoaxtusHble npespamenus. V3oromnsl e
) https://m.edsoo.ru/ff0clal4
84 Pemenue 3ana4 no Teme: "PaguoakTHBHBEIE bubmmoreka IJOK
npeBparesus” https://m.edsoo.ru/ff0c1bda
85 ITepuon noaypacnaaa
86 VYpok-kondepennus "PaquoakTHBHBIC H3IIyYeHUS B bubmioreka [IOK
NIPHPOAE, MEHUIIMHE, TEXHHAKE" https://m.edsoo.ru/ff0c2126 |
87 Snepuble peakin. 3aKOHBI COXPAHCHUS 3apsI0BOIO 1 bubmorexa [JOK
MaccoBOT'0 YHCE https://m.edsoo.r/ff0c1c58
88 OHeprus CBs3H aTOMHBIX s7iep. CBsA3b MacChl ¥ SHEPruM g
https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3azna4 no reme "Snepusie peaxiuu"
90 Peakiun cuHTe3a u aenenns sjep. ICTOUHMKH SHepruu bubnuoreka [JOK
Connna u 38€37 https://m.edsoo.ru/ff0c1e88
91 Ypok-koHpepennus "Snepuas suepreruka. Jleiictpus

PaaMOaKTUBHBIX H3]Iy9E€HHH Ha KHBbIC OpPraHU3Mbl"




[ToxroToBka K KOHTPOJILHOH pabore 1o reme

92 "DIeKTPOMArHATHOE T10JIe. DIIEKTPOMArHUTHEIE BOJIHbL 1 Bt LK
" ' https://m.edsoo.ru/ff0c223e
KBaHTOBBIE ABIECHMS
93 KonTponbsnas pabota mo Teme "DIeKTPOMarHuTHOE IIOJIE. 1
OneKTpOMarHMTHbIE BOTHBL. KBaHTOBBIC sBICHHS "
94 [ToBTopenue, 0606menue. Jlabopatopubie paboTsl MO | 1 bubmorexa IIOK
. Kypey "Bzaumozneiictere e https://m.edsoo.ru/ff0c245a
95 [ToBTOopenue, 0606menune. Pemenne pacyeTHBIX U 1 bubmmorexa [JOK
Ka4eCTBEHHBIX 3a71a4 1o TeMe "TerioBsle mpoieccsr” https://m.edsoo.ru/ff0c2572
96 | xaioommermank saza o et "KIUL e 1 Bufiuors 0K
cn https://m.edsoo.ru/ff0c2a22
nBHTaTenei
97 [ToTopenue, 0600menue. Permenne pacyeTHbIX 1 1 bubmotexa IIOK
KavecTBeHHEBIX 3aa4 o Teme "KIIJI snekTpoycTanoBoK” https://m.edsoo.n/ff0c2b30
08 I[loBTOpenue, 060bmenue. JlabopatopHbie paboOTHI 110 1 1 Bubmorexa [JOK
kypey "CsetoBeie siBiIeHAs" https://m.edsoo.ru/ff0c2c52
99 [TosTopenue, 0600menne. PaboTa ¢ TekcTaMu 10 TEMe 1 bubmuorexa [JOK
"3aKOHBI COXpaHEeHHs B MeXaHHKe" https://m.edsoo.ru/ff0c2d6a
100 [TosTopenwue, o6o0menue. PaboTa ¢ TeKCcTaMu 110 TeMe 1 Bubmorexa [JOK
"Kosebanus i BOJHB!" https://m.edsoo.ru/ff0c2e82
101 [ToBropenue, 0600nIerue. PaboTa ¢ TeKCTaMH 110 TeMe 1 Bubimotexa [JOK
"CBeToBbI€ SIBICHHS" https://m.edsoo.ru/ff0c3044
[ToeTopenue, 0600menue. Pabora ¢ TekcTamu 1Mo TemMe
102 |, . 1
KsanToBas u sfepHas QH3HKA
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27




[IPOBEPSIEMBIE INPEJIMETHBIE PE3VJIbTATBI OCBOEHHSI OCHOBHOM
OBPA3OBATEJILHOI IIPOr'PAMMEI OCHOBHOT'O OBIIIEI'O OBPA3OBAHUA

7 KJIACC

Kon
npoBepsieMoro
| pe3yabTaTa

IIpoBepsieMble IpeIMETHBIE Pe3yIbTATEI 0CBOEHHS 0CHOBHOH 00pa30BaTeJbHOH
IPOrpamMmMbI 0CHOBHOTO0 06mmero odpasoBanus

1.1

HCIIONB30BATE H3YUYCHHBIE TOHATHA

1.2

pasnuyaTh SBICHHS IO ONMCAHHIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
NIEMOHCTPHPYIOIIMX JaHHOE (PHU3MUECKOE SBIICHHE |

1.3

pacro3HABATH IPOSBIICHHE H3YYEHHBIX (H3HUCCKAX ABJICHUH B OKPYXKAIOIIEM MHDE, B TOM
uncne (pH3HYecKue ABJICHHS B TPUPOJE, IPH 3TOM NEPEBOIMTH NPAKTHYCCKYIO 3anaty B
yueGHYI0, BBIIENATh CYIECTBEHHbIE CBOHCTBA (mpu3HaKy) GU3MIECKUX ABJICHUH

1.4

ONVCHIBATH M3YUEHHBIE CBOMCTBA Tel M (hU3MUECKHe SBJICHHUS, HUCTIOMB3YS du3uUecKue
BEJIMUMHEL, NIPH ONHMCAHMA TPABHIBHO TPAKTOBATh (M3HYCCKMH CMBICT HCHOMB3YEMbIX
BEJMYMH, MX OOO3HAYEHWS W eIMHMIBI (U3UYECKUX BEIHYHMH, HAXOIHUThH (hopmyuer,
CBS3BIBAIOIINE JAHHYIO (PHM3MYECKYIO BEIMUMHY C IPYTHMH BETHIMHAMH, CTPOUTE rpaduxH
M3yYEHHBIX 3aBUCHMOCTEH (U3MIECKIX BEIMIUH

1.5

XapaKTEepPH30BATh CBOMCTBA Tell, (H3MUecKue sBIeHHs i MPONECCH], HCTIOIb3Ys H3YICHHRIC
3aKOHBI, IIPH 3TOM J@BaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa H 3aMHCBIBATE €ro
MaTeMaTHUECKOE BhIPAKEHHE

1.6

OOBSCHSTh (PH3HIECKUE SBICHHSA, IIPOIECCH H CBOMCTBA Tel, B TOM HHCIE H B KOHTEKCTE
cuTyanuil IPaKTHKO-OPHEHTHPOBAHHOIO XApaKTepa: BBLABIATE MPHYWHHO-CIC/ACTBCHHEIC
CBSI3H, CTPOMTE OOBAcHeHHe U3 1 — 2 JIOTHYECKHX IIAroB ¢ ONOPOA Ha 1 — 2 U3yd4eHHBIX
CBOMCTBA (PM3NYECKUX ABICHMI, PUIMIECKUX 3aKOHA HIIH 3aKOHOMEPHOCTH

1.7

pelnaTh pacuéTHble 3a/1a9M B 1 — 2 IeHCTBHSA, HCIIONB3Ys 3aKOHBL H (POPMYJIBI, CBA3BIBAIOIINE
(husMYecKue BENHYHHBL Ha OCHOBE aHAIM3a YC/IOBHA 3a/1a9H 3aMCEBATh KPaTKoe yCIOBHE,
NOACTABISITh (DH3MUECKHE BENHYAHEI B (OPMyNbl M IPOBOAHTE pPacy€Thl, HAXOMHUTH
CIIpaBOYHBIE [aHHBIE, HEOOXOMMMBIE /Ul PEIIeHUs 3ajiad, OUCHMBATE PCaNMUCTHIHOCTH
IOTy4EHHOH (U3UTIeCKOH BETHINHbL

1.8

pacno3Hasarh MPOOIEMbl, KOTOPBIE MOKHO PEIIUTE IPH MOMOIIH (hH3HYECKIX METOMOB, B
ONMCAHMH MCC/IEJ0BAHMS BHIIEIATE IPOBEPAEMOE IIPSIONOKEHHE (THIIOTE3Y), pAa3IHYaTh U
MHTEPIPETHPOBATh MONYYEHHbIA PE3yNbTaT, HAXOMAMTH OMIMOKH B XOIE ONBITA, AE/aTh
BBIBOJIBI 110 €T0 pe3yiIbTaTaM

1.9

ITPOBOJIATH OIBITHI 10 HAGIOACHUIO (DU3MUECKUX SBICHHMH WIH (PH3HICCKHX CBOWCTB TEII:
dbopMymHpOBaTH IPOBEpIEMBIe IPE/INOIOKEHN)S, COOUPATE YCTAHOBKY U3 MPEUI0IKEHHOIO
060pYI0BaHHAS, 3AIHCHIBATE XOJ1 ONBITa U HOPMYIHPOBATE BEIBOBI

1.10

BBITIOJIESTE TPSMBIE M3MEPEHHS. C MCTIONB30BAHMEM aHATOTOBBIX M LU(POBBIX IPHOOPOB,
3amMCHIBATH TIOKa3aHWs INPHOOPOB ¢ YYETOM 3a7aHHOM abCONMIOTHOH MOrPemHOCTH
H3MEPEHUH

1.11

IIPOBOIUTH HCCIICAOBAHAE 3aBHCHMOCTH OJHON (H3MYECKOM BEITMYMUHBI OT Ipyroi c |
MCIIOMB30BAHHEM TPSMBIX W3MCPEHHH, y4acTBOBaTh B IUIAHMPOBaHMH yd4eGHOro
pceieloBaHmsa, coOMpaTh YCTAHOBKY M BBINOJIHATH U3MEPEHMS, CIEIYs NPCIIOKCHHOMY
11y, QUKCHPOBATH Pe3yIbTATEI OMYUEHHOH 3aBUCUMOCTA (PU3MYECKUX BEIHYHMH B BA/IC
IIpe/I0YKEeHHBIX TaOJ ULl ¥ TpauKOB, €aTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHMA

1.12

IPOBOAMTE KOCBGHHBIC HM3MEpEHHs (U3MUECKUX BEIWYHH, CIETYs MPeUI0KEHHOR
MHCTPYKIIMH: TIPA BBIIOJHEHUH H3MEpPEeHMH coOMparh SKCICPUMEHTABHYIO YCTAHOBKY H
BEIUMCIISTE 3HAYEHUE HCKOMOH BEITHYHMHBI

1.13

coBIIOATh IIPABH/IA TEXHUKH Ge301acHOCTH Iy paboTe ¢ abopaTopHbIM 060PYAOBAHIEM

1.14

yKa3[BaTh TPHHIAIE! JEHCTBHS IPHOOPOB M TEXHHUYECKHX YCTPOHCTB, XapaKTepH30BaTh
NPUHIHIB JSHCTBHS H3YUEHHBIX MPUGOPOB M TEXHHYECKHX YCTPOHCTB € MOMOIIBIO HX
OTIMCAHHS, HCHONB3ys 3HAHHS O CBOMCTBaX (uU3MYecKux sBueHHH M HEOOXOAUMBIE
(hu3MUECKHe 3aKOHE! H 3aKOHOMEPHOCTH |




1.15

NPUBOJUTE NpPUMEPEl  (HAXOMUTH MH(GOPMANMIO O IpUMepax) IMPaKTHYECKOTOo
HCIIONIB30BaHUA (HU3MYECKHX 3HAHHWH B IIOBCEAHEBHOH JKM3HH JUIT OOecHedeHus
GesonacHocTr npu o6pamenuy ¢ NpUGOPaMH X TEXHHYECKUMH YCTPORCTBAMHE, COXPAHEHHS
310POBES H CODIIIOICHUS HOPM 9KOJIOTHYECKOTO0 TTOBEICHHS B OKPYKAIOLIEl cpesie

1.16

OCYIIECTBISATh OTOOP MCTOYHMKOB MH(POPMALlMH B CeTH MHTEpPHET B COOTBETCTBHH C
3a/laHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCH 3HAHWH W IyTEM CpaBHEHHS
PasTMIHEIX HCTOYHHUKOB BBIACIATE HHPOPMALHIO, KOTOPAS ABISIETCS IPOTHBOPEYHBOM MITH
MO3JKET OBITh HEOCTOBEPHOM
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HCIIONIB30BaTh IPH BBUIOJHCHWH Y4YeOHBIX 3aNaHHil HAYYHONOMYJSPHYIO JMTEPATYpy
(DM3HYECKOrO CoMepiKaHus, CIPABOYHbIC MATEpHANLl, PeCYpChl ceTH MHTepHeT, BiajeTs
npuEMaMK KOHCIIEKTHPOBaHHUS TEKCTa, Mpeobpa3oBanus HHGOPMAIHH B3 OIHON 3HAKOBOM
CHCTEMBI B JIPYTYIO

1.18

co3aaBaTh COOCTBEHHEIE KPAaTKHE ITHCEMEHHBIE H YCTHEIE COOOINGHHMS HA OCHOBE 2 — 3
MCTOYHHKOB MHQOpMAlMH (H3NYECKOTO COAEpXKaHWs, B TOM YHCiIe MyOJIMYHO HelaTh
KpaTkHe COOOIICHHA O pe3yabTaTaX HPOCKTOB WIH Y4eOHBIX HCCIENOBAHHH, IPH 3TOM
I'PaMOTHO HMCIO/IB30BATh U3YYCHHBIH IIOHATHHHEIA anmnapaT Kypca (QU3HKH, COMPOBOKAATH
BEICTYTIJICHHE IIpe3eHTaIueH

115

IIPH BEITIONIHEHHH Y4eOHBIX IIPOEKTOB M MCCIIEIOBAHHMI pacIpe/IeNnsTh 0613aHHOCTH B IPYIIIe
B COOTBETCTBUH C IIOCTABACHHEIMH 3a/la4aMH, CIICIUTH 3a BBIIOIHCHHEM ILIAHA JEHCTBHI,
aNIeKBaTHO OLCHHBATh COOCTBEHHBIH BKIAN B IEATCILHOCTH IPYIIILL, BHICTPAHBATE
KOMMYHHKATHBHOE B3aUMOJICHCTBHE, yIHUTEHIBASI MHEHHE OKPYIKAIOLIAX

8 KVIACC

Kon
MPOBePAEMOro
pe3yabTara

IIpoBepsiemble peAMeTHDIE PE3YJILTATHI 0CBOCHHS OCHOBHO 00pPa30BaTeILHOI
NPorpaMMel OCHOBHOT0 06mero o6pazoBanus

1.1

HCIIONBE30BATh IOHATHS

1.2

pasmHYaTh ABICHHS II0 OIMCAHHMIO HX XapaKTepPHBIX CBOWCTB M Ha OCHOBE OITHITOR,
JIEMOHCTPUPYIOIIHX TaHHOE (MH3MYECKOE SBJIEHUE

13

Pacmo3HaBaTh MPOSBICHAC H3YYECHHBIX (H3MIECKUX SBICHHH B OKPYKAIOMEM MHPE, B TOM
9HCIIe (PU3HYECKHE SABJIECHUS B OPUPONE, IPH TOM NEPEBOAUTH MPAKTHYECKYIO 3a/[ady B
y4eOHYI0, BEUIEJISTh CYIECTBEHHBIE CBOMCTRA (MpU3HAaKH) GU3NYECKHX SBIICHAI

1.4

ONHCHIBATE M3YYCHHBIC CBOMCTBA TeN M (DM3MYECKUE SBICHHUS, HCIONB3YS (GH3MUECKHe
BEJIMYMHEI, TIPH OMHCAHHWHM TPABHJIBHO TPAaKTOBATH (U3WYECKHH CMBICI HCIONB3YEMBIX
BeJIMYMH, O00O3HAYEHHA ¥ CIWHHIBI (H3HYECKHX BEJIMYHH, HAXOOHTH (HOPMYIIBL
CBA3BIBAIOIINE JAHHYIO (DH3MYCCKYIO BEIMYHHY C IPYTHMH BEIHYHHAMH, CTPOHTH rpaduku
H3YYEHHBIX 3aBHCHUMOCTEH (DH3HUECKUX BEIHYHH

1.5

XapaKTepH30BaTh CBOMCTBA TeJl, (PU3HUECKUE SBICHUS U IPOLECCHI, HCIIONE3Ys H3yIeHHBIE
3aKOHBI, IpPHA 3TOM [aBaTh CJIOBECHYIO (OPMYITHPOBKY 3aKOHa M 3alHCHIBATh €ro
MaTEMaTH4IeCKOEe BhIpaXKEeHHE ]

1.6

00BACHATE (PU3MYECKHE ITPOLECCHl M CBOMCTBA TN, B TOM HHCIIE W B KOHTEKCTE CHTyauui
TPaKTHKO-OPHEHTHPOBAHHOIO XapaKTepa: BBIABIATh NPHYMHHO-CIIEACTBEHHBIE CBS3H,
CTPOMTHL O0BsACHEeHHE U3 | — 2 JOrHYeCKHX IIaroB ¢ MOMOLBo 1 — 2 M3y4YEeHHBIX CBOMCTBA
(HU3UUECKUX SBIICHHMN, (M3HYECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemarhb pacu€THEIC 3211891 B 2 — 3 IeHCTBHS, HCIIOJIB3Ys 3aKOHEL B (DOPMYJIBL, CBS3EIBAIOLIHE
(pu3IUecKHe BeTHIMHBL: HA OCHOBE aHAJI3a YCIIOBHS 33/1a9H 3aIHCHBATE KPATKOE YCIOBHE,
BBIABILATE HEJOCTAaTOK JAHHBIX [UISL PELICHHUs 3a/ladd, BHIOHMpATh 3aKOHBI H (HOPMYIBI,
HEOOXOUMBIE A ¢ PEIICHHs, IPOBOJUTD PACIETHI H CPABHHBATH IIOIYYCHHOE 3HAYCHHE
(u3HIECKOH BETMYHHBI C H3BECTHBIMH JIAHHBIMH

1.8

pacrio3HaBarh NpoOJeMbl, KOTOPEIE MOXKHO PEIIHTH [IPH MOMOIIA (HU3HUECKHX METOOB,
UCIOJIBE3Ys ONMCAHUE HUCCIIC0BAHUS, BEIJEISATH IPOBEPSIEMOE MIPEINOJIOKeHHE, OLCHHBATE
NPaBUILHOCTE MOPSAAKA IPOBEJICHHS HCCIICAOBAHMS, JIEJIaTh BEIBOBI
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[POBOIHTE OTBITHI 110 HAGMIOEHMIO (PH3MIECKHX SBJICHAN WM QHU3MYSCKUX CBOMCTB Tell:
(hopMyIMpOBaTH NPOBEPSEMBIE NPEATIONOKEHU, cobuparh YCTaHOBKY M3 IIPEJIOKEHHOIO
060py/IOBAHHSI, ONIUCHIBATE XOJ1 OIBITA ¥ OPMYTHPOBATH BRIBO/LL

1.10

BBIIOJHSTE TPAMBIE M3MEPEHMS C HCIONB30BAHUEM AHATOTOBBIX npubopoB W JATYHUKOB
u3MUECKUX BENHYMH, CpPaBHHMBATHL PE3yJIBTATHI u3MepeHud c¢ y4E€TOM 3aTaHHOH
a6COJTIOTHOM IIOTPEIIHOCTH

=

1.11

[POBOMHUTH HCCIIEI0BAHME 3aBHCHMOCTH o/[HON (DH3HUECKOM BEIMUMHBI OT APYrod C
HCIIONB30BaHHEM IIPSIMBIX H3MEPEHHH: JIAHHPOBATE HCCICA0BAHHUE, cobupark yCTaHOBKY H
BBINIOJHATH M3MEPEeHHs, Clellyd MIPeUIOKECHHOMY IUIaHy, (buKcHpoBaTh PE3YILTATHI
[OJIydYeHHOH 3aBHCHMOCTH B BHje TabIHIl U rpauKoB, JIelaTh BEIBOMBI II0 pe3ylbTaTam
WCCIICIOBAHMIS |

1.12

POBOJMT KOCBEHHBIE M3MEpEeHHS (HU3MYECKHX BENHYMH: IUIAHMPOBATh H3MCPCHIL,
cobupaTh JKCIEPUMEHTANBHYIO YCTaHOBKY, CICAyd MPEVIOKEHHON HHCTPYKIHA, H
BBIYHUCIIATH 3HAYECHHE BEIIHYHUHEL

1.13

cobmoaTh IpaBuia TEXHUKH 0€30MacHOCTH IpH pabote ¢ nabopaTopHEM 060pyAOBAHHEM

1.14

XapaxTepH30BaTh NPHHIHIILI ACHCTBHSA H3yICHHBIX npu6OpOB U TEXHHYECKUX YCTPOHCTB C
omopoii HAa WX ONMCAHMS, HCIOJB3ys 3HAHMS O CBOMCTBAX du3HUECKUX SBICHUH H
HeoOxomuMble hu3HYecKHe 3aKOHOMEPHOCTH |

1.15

JIEKTPHYUECKHX LIETIeH

pacro3HaBarh MPOCTEIE TEXHAYECKHE YCTPOHCTBA H H3MEPUTE/ILHBIC pubOPEI 10 CXEMaM H
CXEMATHUHBIM PHCYHKAM, COCTABIISTh CXEMBI 3JIEKTPHYECKHX ETeH C I0CTeI0BaTeIEHEM |
napaieNbHbIM COSIMHEHHEM DJIEMEHTOB, pa3iuyasi yCIOBHBIC 0003HaYEHHS 3JIEMEHTOB

1.16

IPHBOJMTH NpEMephl (HAXOAMTH HH(OpMANHIO O npUMepax) MpPaKTHYEeCKOro
MCIIONB30BaHMsA (PH3UUCCKUX 3HaHHMH B [OBCEIHEBHON JKu3HM Juid obecrmeyeHus
Ge30macHOCTH IpH 0OpaIeHuH ¢ NpuOopaMy H TeXHHIECKUMH yCTpO#cTBaMH, COXPAaHEHH A
37I0pOBbS B COOJIFOICHHS HOPM 9KOJIOTHYECKOro MOBENICHUS B OKpY>KalolleH cpere

117

OCYIIECTBISATH MOHCK HE(pOpManuy (U3HIECKOro COACPKAHUS B CETH HHTepHET, HA OCHOBE
HMEIOINAXCA 3HAHHH M IyTéM CpaBHEHMS [OIOJIHMTEIbHBIX HCTOYHHKOB BBIACIATH
uH(}OpMAaIHIO, KOTOpas ABIACTCA IPOTHBOPEUHMBOI WM MOXKET OBITh HEZIOCTOBEPHOH

1.18

MCIIONB30BaTh NIPH BEINOJHEHWH Y4eOHBIX 3a[aHHH HAyYHO-TIOMYJSPHYIO JATEPATYPY
(DM3HYECKOTO CONEPIKAHNA, CIIPABOYHBIC MaTepHabl, Pecypehl ceTd MHTepHET; Blakerh
npuéMaMu KOHCITIEKTUPOBAHHAS TeKCTa, Mpeodpa3osanns HHPOpMAIY U3 OJIHOM 3HAKOBOMH
CHCTEMBI B APYTYIO

1.19

co3maBaTh COOCTBEHHBIE TNMCBMEHHBIE M KpaTKHE YCTHBIC coobmienns, o06oOmas
MHGOPMAIMIO M3 HECKOJNBKMX HCTOUHMKOB (H3WYECKOro COMEPXKAHWS, B TOM HHCIC
yOIMYHO MpPENCTABIATH PE3YNbTAThl IPOSKTHON HIH HCCIEOBATENLCKOM IS TeNLHOCTH,
IpM 5TOM TPaMOTHO HCIOJIB30BaTh H3YHYEHHBIA [OHATUHHBI anmapar Kypca (GH3UKH,
CONPOBOXAATH BHICTYIICHUE NIPE3eHTAIHeH

1.20

IPH BBEIIONHEHHH YUYeOHBIX IIPOEKTOB H HCCIEJOBaHMM  (H3HYECKHUX IIPOLECCOB
pacnpe/eNaTs 0GS3aHHOCTH B TPYTINE B COOTBETCTBHH C IIOCTABICHHBIMA 3a1a4aMH, CIICIHTD
33 BBIIOJHEHWEM IUIaHa MACHCTBHH M KOPPEKTHPOBATh €ro, AaJeKBaTHO OIEHHBATh
coBGCTBEeHHBI BKJIAN B JEATENBHOCTH TPYIIbL, BBICTpauBaTh KOMMYHHKaTHBHOE
B3aMMOJIEHCTBHE, IPOSBISS TOTOBHOCTD PaspemtaTh KOHIHKTEI

9 KJIACC

| Kon

IPOBEPSIEMOT0
pe3yabTaTa

IIpoBepsieMble MPEIMETHBIE PE3yIbTATHI 0CBOEHHSI 0CHOBHOH ofpa3zoBaTeabHOMR
nporpaMMbI OCHOBHOT0 06miero o06pa3oBaHust

1.1

HCIIOJB30BATH H3YUCHHEIC TTOHATHA

1.2

pa3MuaTh SBIEHHsS 110 OIMCAHHMIO HMX XApAKTEPHBIX CBOMCTB M HA OCHOBE OMNBITOB,
IIeMOHCTPHUPYIOMHKX JaHHOE (HH3MUECKOE ABJICHHE




1.3

Paclo3HaBaTk MPOSBIICHAE H3YYCHHBIX (U3UYECKUX ABICHHIN B OKPYKAIOMEM MHpE, B TOM
uHcre (pU3HYECKUe SABNCHHA B NPHPOZE, TIPH 3TOM [EPEBOIUTE IPAKTUYECKYIO 33]1a9y B
y4e0HYI0, BBIICIAT CYLIECTBEHHEIE CBONCTBA (OpHu3HAKH) QHU3HYECKHUX IBICHUI

1.4

OMHCHIBATL H3YUCHHBIC CBOHCTBA Tel H (H3MYECKHE SABJICHHS, MCIOMB3YS (pu3nHecKue
BEJIMYMHDI, [PH ONHMCAHMM IMPABHILHO TPAaKTOBATh (GM3HUECKHMH CMEICT HCIIONB3yEMBIX
BEIIMYAH, OOO3HAYECHHS U eJHHHUIL (DH3HYECKUX BEIHYAH, HAXOIHTH GopmysI,
CBS3BIBAIOLINE JIAHHYIO (U3HYECKYIO BEJIMYHHY C APYTHMH BeIHUAHAM, CTPOHTH IpaduKu
H3YYCHHBIX 3aBUCHMOCTEH (DH3MYECKUX BETHIHH

1.9

XapaKTepH30BaTE CBOMCTBA TEII, (IJHBHHCCKHC ABIICHHA H IIPOLIECCHI, HCHOJIBE3YS U3yUYeHHBIE
3aKOHBI, IPH 3TOM JaBaTh CJIOBECHYIO tl]OpM}’HHpOBKy 3aKOHa W 3alHChIBaThL €ro
MaTeMaTH4YecKoe BEIDaJKCHHE

1.6

OOBACHATL (PU3MYECKHE IPOLECCH H CBOKCTBA TeJI, B TOM UHCIE H B KOHTEKCTE CHTYaIHii
HPakTHKO-OPHEHTHPOBAHHOIO  XapaKTepa: BBIABIATE NPHYMHHO-CIEJCTBEHHBIE CBS3M,
CTPOHTE OOBSCHEHHE U3 2 — 3 JIOTMYECKHX IIAr0B ¢ MOMOIIBIO 2 — 3 U3Y4YEHHBIX CBOMCTBA
dusmaeckux ABIICHNH, DU3NYECKHX 3aKOHA HITH 3aKOHOMEPHOCTH .

1.

permarh pacyCTHEIC 3a/ay (ONMHPAIOIIAECs Ha CHCTEMY H3 2 — 3 YPaBHEHHUH), HCIIOMB3YA
3aKOHBI M (OPMYJIbI, CBA3BIBAIONINE (H3MUECKUE BEIHYMHBE: HA OCHOBE AHATH3A YCIIOBHUS
3a/la1 3aIMChIBATE KPAaTKOE yCIIOBHE, BBIAB/STH HEAOCTAIOIME WM H3OEITOYHEIE IAHHEIE,
BEIOMpPATh 3aKOHBI U (OPMyJIBL, HEOOXOIUMBIE JULS PeINeHHs, OPOBOJUTE PacuéTEl H
OLCHUBATH PEATHCTHYHOCTD IIOJIyYE€HHOrO 3HaYeHus (DH3HIECKOH BETHUHHEI

1.8

pacrosHasath NpoOIEMbl, KOTOPEIE MOXKHO PEIIMTh NPH [OMOIIH (r3HuecKix MeToIoB,
HCIIONB3YS ONUCAHWE MCCICNOBAHUS, BBUIEIATH IPOBEPIEMOE TIPEITIONOKEHNE, OLCHABATE
TPpaBHIIBHOCTb TOPANKA IMPOBENCHUS HCCIIE/IOBAHUS, JIeNaTh BBIBOAbIL, HHTEPIIPETHPOBATH
Pe3yNbTATHl HAOFOJEHHIT H OIILITOB

1.9

IPOBOJUT OIBITEI 10 HAOMIOACHHIO (PHU3HUECKHX SBNECHUH HIH DH3UYECKIX CBOMCTB Tel:
CaMOCTOSITeIEHO COOHpPATh YCTAaHOBKY M3 H30BITOYHOrO HabGopa 00opyIOBaHMs, OMUCHIBATE
XOJ1 OIIBITA ¥ €r0 PEe3YNIbTAThI, OPMYJIHPOBATEH BEIBOIEI

1.10

IIPOBOZHUTE MPH HEOOXOIMMOCTH CEPHIO MPSIMBIX H3MEPEHHIT, OIpe/ess Cpe/lHee 3HaYeHHe
H3MepsAeMOd Benu4uHB! ((DOKYyCHOE paccTosHHeE coOuparommieit JHH3EI), 0OGOCHOBLIBATEH
BbIOOp criocoba H3MEpeHHs! (M3MEPHTETEHOTO nprbopa)

1.11

IPOBOAKTE HCCIICIOBAHHE 3aBHCHMOCTEH (DM3HYECKHUX BETHYMH C HCIIOB30BAHUEM TIPSIMBIX
M3MCPCHHH: IUIAHHPOBaTh HCCNEJOBAaHHE, CAMOCTOSTEHHO cobuparb  yCTaHOBKY,
(hPHKCHPOBATE Pe3yIBTATHI MOTYYEHHOM 3aBECHMOCTH (hH3HIECKHUX BEIMYKMH B BHIE Tab My
rpadHKOB, Ae1aTh BEIBOIBL [0 PE3YIBTATAM HCC/IE OBAHMS

1.12

HPOBOMUTL  KOCBEHHBIC H3MEPEHHs (DH3MYECKAX BEIMYHH: I[UIAHUPOBaTh H3MEPEHHS,
COOHpAaTh  OKCHEPHMEHTANBHYIO YCTAHOBKY H  BBIIOJHSTE U3MEPeHHd, Cleays
MPEIUIOKEHHON HMHCTPYKIMM, BEIYHCISTh, 3HAYCHHE BEIHYMHEI W aHATM3HPOBAThH
IOJTyYCHHBIE PE3YNILTATEI ¢ yIETOM 3a1aHHOMH MOrPEMIHOCTH H3MEPCHHIH

.13

co0ro/1aTh MpaBHIIa TEXHUKH OE30IaCHOCTH pH paboTe ¢ 1abopaTopHbM 060pyI0BaHHEM

1.14

pasiidaTh OCHOBHBIC IPH3HAKA M3YYCHHBIX (H3NYECKMX MOJENeH: MaTepHaibHas TOUKa,
abCOJIOTHO TBEPAOE TENO, TOYEUHBIH MCTOYHHK CBETa, TIyd, TOHKas JIMH3a, [UIaHeTapHas
MOJE/Ib aTOMa, HyKJIOHHAS MOJIEJIb aTOMHOTO siapa

1.15

XapaKTepH30BaTh NPUHIHAIE] ICHCTBHS H3yYEHHBIX IPHOOPOB H TEXHIIECKHX YCTPOHCTB ¢
OLOPOH HA WX ONHCAHHSA, WCNOMB3Ys 3HAHHA O CBOMCTBAX (M3WYECKWX SBICHHNH M
HeoOXOoAMMBbIe PH3MIECKHE 3aKOHOMEPHOCTH

HCHOJB30BATh CXEMBl W CXEMATHYHBIC DHCYHKH H3YHCHHBIX TEXHHYECKHX YCTPOMCTB,
H3MEPUTETLHBIX [PUOOPOB M TEXHOJOTMYECKHX IIPOLECCOB TpH pernieHun yuebHo-
HPaKTHICCKHX 3a[1ad, ONTHYECKHE CXEeMBI Ul MOCTPOSHHS H300pakKeHHH B IUIOCKOM
3epKajie U cobuparomeii IuH3e
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UPHBOLUTE ~ NMPUMEPH!  (HaXOZdTh HHGOPMAIIO © [pHMepax) IIPaKTHYECKOTO
HCNONB30BaHUA (H3MYECKUX 3HAHAM B NOBCEJHEBHONW JKHM3HH JUIT OGECICYeHHS
GesonmacHOCTH IIpH OBGpameHuy ¢ TPHGOPAMH H TeXHHUCCKHMH YCTPOHCTBAMH, COXpaHEHHS
3/10POBbS U COOJIIOACHHS HOPM 5KOJIOTHIECKOTO [OBEIEHHAS B OKPYKAIOMIeit cpene N




)

1.18

OCYIIECTBISATE TTOHCK yrbopManuy  (GE3MIECKOTO COACPKAHMA B cetn VIHTEpHET,
CAMOCTOSITETBHO  (DOPMYJIHPYS TIOMCKOBBIH  3ampoc, HAXOMWUThL NYTH ONpeNeICHMs
JIOCTOBEPHOCTA  TIOJTy<4eHHOH puHpOpMAIMM HA OCHOBE HMMEIOIMXCAH 3HAHUH W
JIOTIOJTHUTEIBHBIX HCTOYHHUKOB

1.19

HCIIONb30BaTh NPH BHIIOMHEHMH Y4eOHBIX sanaHuii HAYYHO-TIONYJIAPHYIO IHTEPaTypy
(M3MUECKOro CONepKanus, CIpaBOTHBIE MaTtepuansl, pPecypesl CETH WnuTepHET; BIAACTH
npuéMaMi KOHCIIEKTHPOBAHHA TEKCTa, npeobpazoBaHu nH(OpMAIMH U3 OJHOH 3HAKOBON
CHCTEMBI B IPYTYIO

1.20

co37aBaTh cOOCTBEHHBIE MMCEMEHHBIC H YCTHBIC coobIenns Ha OCHOBE MH(OpPMAIUH H3
HECKOIbKHMX MCTOUHMKOB (PU3HUECKOTO COACPIKaHMA, MyOIMYHO NPEACTABIATE PE3yIbTATEL
IPOEKTHON HIIA HCCIIE/IOBATEICKON JesSTeIbHOCTH, MPH 3TOM IpaMOTHO HCIIOJIL30BATh
M3ydeHHBIH TOHATHHHBIM anmapat p3yuaeMoro pasfena GH3MKH M CONPOBOXKIATH
BHICTYIUICHHE TPe3eHTaIUeH ¢ yIETOM ocobenHOCTEH ayITMTOPHU CBEPCTHUKOB

1.21

[v3

npy BHITIONHEHMH Yy4eOHBIX MPOSKTOB M HCCIEOBAHMUA (pu3HMYeCKHX IPOLECCOB
pacIpe/IeTh 00S3aHHOCTH B IPYTINE B COOTBETCTBHH C [IOCTAB/ICHHBIMHE 3a/1a49aMH, CTIeIUTh
34 BBOIOJHEHWEM IUIAHA MEHCTBHEM M KOPPeKTHPOBATH €ro, aJeKBAaTHO OLICHUBATE
coGCTBeHHBHl BKMAl B ACATENBHOCTH TPYINBL, BEICTpaWBATE ~KOMMYHHMKATHBHOC
B3aMMOJICHCTBYE, IPOSBIIsiA TOTOBHOCTD paspemarh KOH(IUKTHI




I[IPOBEPSIEMBIE 3JIEMEHTBI COJIEPKAHUS

7 KJIACC
Kon Kon _‘
akienE | Aieaainn IIpoBepsieMbIe 3,1eMEHTBI CO/IePKAHMS
®U3UKA U EE POJIb B [TIO3HAHUU OKPVIKAIOLIEI'O MHUPA
11 @usnka — Hayka O mpupone. SIBIeHHs npupoael. OH3HYECKHE SBICHHS:
MEXAHUYCCKHUE, TEIUIOBRIC, 3TEKTPHICCKHE, MATHUTHEIE, CBETOBHIE, 3BYKOBEIE
12 QU3NYECKHE BEIMYMHEL VI3MepeRHe (H3MYecKHX BemuumH. (OUIMICCKHE
' npu6opel. [TorpenrnocTs H3Mepenuit. MexayHapogHas cucTeMa eIMHHUII
EcrecTBeHHOHAYYHBIM METOX M03HAHMS: HAOIIONEHHE, TTOCTAHOBKA HAY9IHOTO
1.3 BOIPOCA,  BBUIBMKCHHE THIIOTE3, OSKCHEPHMEHT IO NPOBEPKE TIHMIOTE3,
1 00BsACHEHHe HAOIIOAAEMOr0 ABICHUS
1.4 Onncanue (Gpu3NYeCKuX SBICHMI ¢ HOMOLILIO MOZIETEH
[IpaxTrueckue paGoThL:
###Par###laMepenue pacCcTOAHMIA,
15 #HPar###smepenne 06bEMa JKHIKOCTH 1 TBEPHOTO Tela.
' #H#H#Par###Onpenenenue pasMepoB MabIX Tell.
i Par#it#laMepenne TeMIepaTyph! IPH TOMOIIH JKHIKOCTHOTO TEPMOMETpa
U JaTYMKa TEMIICPaTypsl
ITEPBOHAYAJIbHBIE CBEJIEHUSI O CTPOEHIM BEI[ECTBA
21 ##t#Par###CTpoeHrne BeImecTBa: aToMBI U MOJIEKYNbl, UX pasmepsl., ONEBITEL
JOKa3bIBAIOIIHE JUCKPETHOE CTPOCHHE BEINECTRA
29 #i#Par### [BIKeHHe JaCTHI BemecTBa. CBA3h CKOPOCTH /IBH/KEHHS YaCTHIL C
) TeMIepaTypoi. bpoyHoBckoe JiBumkenune, guddysus
| 23 B3saumosielicTBHE YaCTHII BEIIECTBA: MIPHTSIKEHHEE H OTTATKHBAHUE
##Par### ArperaTHble COCTOSHHS BEIIECTBA: CTPOEHHE Ta30B, KHIKOCTEH H
2 2.4 TBEP/BIX (KPACTAUTAYECKHX) Tell. B3aHMOCBA3L MEXXTY CBOMCTBAMHE BEIECTB
B PAa3HBIX arperaTHbIX COCTOAHMAX M UX aTOMHO-MOJICKYISIPHBIM CTPOCHHEM
2.5 OCOGEHHOCTH arperaTHbIX COCTOSHUN BOIbI
IIpakTHyueckie paGoThL:
#HParf##ONeHKa IuaMeTpa aToMa MeTomoM PAZOB (C HCIIOIB30BAHUEM
26 tdororpaduit).
' ###Par###OnbITs 10 HAGTIOEHHIO TEIIOBOTO pacInipeHHs ra3os.
#HHParf##OnBITEL 10 OGHAPYXKEHMIO jeficTBHS  CHIT MOJIEKYIAPHOTO
| _ IPUTSDKEHHUS
JIBYDKEHHUE U B3BAMMOJIEMICTBME TEJ
3.1 Mexannyeckoe npuskenne. PABHOMEPHOE H HEpaBHOMEPHOE [BHKEHHE
39 #it#Par###Cropoctb. CpemHsisi CKOpOCTB [IpH HEPABHOMEPHOM J[BHIKECHHH.
' Pacu€T nmyTH 1 BpeMeHH IBIKEHAN
33 sBnenuwe wHepmmm. 3akoH uMHepuMH, BsammopelicTMe Tel Kak NpAYHHA
i H3MCHCHHUS CKOPOCTH ABHKEHHA TeI. Macca KaK Mepa HHEpPTHOCTH Tea
34 ##Par###1 noTHOCTS BemecTBa. CBSA3b INIOTHOCTH ¢ KOJTHUECTBOM MOJIEKYIT B
3 equnuIe o0béMa BemecTsa
35 Cria KaK XapakTepHCTHKA B3aUMOACHCTBHS Tl
3.6 Cuna ynpyrocts 1 3akos ['yka. Vi3MeperRHe CHITE ¢ TOMOIIBIO JIHHaMOMeTpa
37 #i##Parit##SIBnenne TAroTeHus u cuma TsxectH. CHIA TSDKECTH Ha IPYTHX
. nnaderax. Bec tena. HeBecomocts
3.8 Cuna tpenus. TpeHHe CKONBXKEHHS M TpeHHE IOKOS. Tpenue B npupose u
TEXHHKE
3.9 ##HHPar###Cnoxerre  CHi,  HANpaBIEHHBIX 1O  OJHOM HPSIMOH.
’ PaBHOzelcTBYIOmAs CH




3.10

| TTpakTHdecKue paboThI:

OmpejieieHHe CKOPOCTH PABHOMEPHOTO JBHIKCHUA (lmapuka B JKHIKOCTH,
MOJIENIH JIEKTPHYECKOr0 aBTOMOOMIIA B TaK naree). Ompejienenne cpennei
CKOpOCTH CKOJIbKEHHA Opycka HIM IIapuka Mo HAKJIOHHO#M IJIOCKOCTH.
Ompenenenne IIOTHOCTH TBEPAOro Tena. OmnpITH, JAEMOHCTPHPYIOIINE
3aBHCHMOCTH PACTSIKEHUA (nedpopMarium) IpyKHHBI OT [PHJIOKEHHON CHIIBL.
ONBITHI, AEMOHCTPHPYIOTIHE 3aBHCHMOCTb CHJIbI TPEHHS CKOMBKCHUA OT BECa
Tesa ¥ XapakTepa CONpHKacaromuXCst IOBEPXHOCTEH

3.11

@ysuueckne SBICHWS B TNPHPOAE: IPHMEPbl JBIKCHMA C pasIHYHbIMHA
CKOPOCTSMH B JKIHBO! M HEXXHBOH IPUPOZE, nelicTBUE CHJIBI TPEHHS B IPUPOAE H
TEXHUKE

3.12

TexHUYECKHE YCTPOHCTBA: THHAMOMETD, TIOAUTHITHHKH

TTABJIEHME TBEPJIBIX TEJL, KUJJKOCTEM 1 TA30B

4.1

JlaBnenne TBEpOro Tena. CriocoOb! yMEHBIICHHS 1 YBEIHICHHA JABIICHHUA

4.2

Jlasnenne raza. 3aBUCAMOCTD JIaBJleHUs rasa oT 00BEMa, TeMIepaTyphl

4.3

[lepenaya naBieHHs] TBEPABIMU TENaMM, XHAKOCTAMH M Ia3aMH. 3akoH
Iackans. [THeBMaTHYECKHE MAITHHbI

4.4

3aBHCHMOCTD JABJICHHUS KHUJAKOCTH OT IIIyOHHBL. [uapocTaTHUECKHiA TapajioKC.
Coobmaromuecs cocyasl. I HapaBIn4ecKue MEXaHU3MEI

4.5

Armochepa 3emiH M aTMOC(EPHOE [aBICHHE. [IpuyMHBl CYIECTBOBAHHS
BO3ymHON  00ONMOUKH  3eMIH. Onsrr  Toppuuennu.  3aBUCHMOCTB
arMoc)epHOTO IaBIeHUs OT BHICOTHI HaJl YPOBHEM MOPS

4.6

Usmepenne  arMoc(epHOro
arMochepHOro JaBJIeHASL

napnenus. Ilpuboper  aist  H3MEpEHHS

4.7

JleticTBHE KMAKOCTH U rasa Ha IOrpykEéHHOE B HHX Telo. BeIramkupaiomas
(apxumeoBa) chia. 3aKOH ApXUMeNa

4.8

[Tnasanue Ten. Bo3ayxomniaBaHue

4.9

INpakTHdecKue paboThL:

HWccnenoRaHue 3aBHCHMOCTH BEca Tejla B BOAC OT 00BéMa MOrpyXEHHOM B
JKUIKOCTE UacTH Tena. OnpesiesleHne BEITATKUBAIOMECH CHIIBL, NeUCTBYIOMEH Ha
TeJ0, MOTPYXEHHOE B JKHUAKOCTE. [[poBepka HE3aBHCAMOCTH BBITAIKHBAIONICH
CHIBI, felicTByrOleil Ha TEIO B IKHIKOCTH, OT MacChl Teja. OneITH,
JIEMOHCTPHPYIOIIHE 3aBHCHMOCTh BBITAJIKHBAIONIEH CHIIBL, IEHCTBYIOMEH Ha
TENo B JKHUIKOCTH, OT 00BEMA MOrpyKEHHOH B XHIKOCTE HacTH T€Ia U OT
[TOTHOCTH KuaKocTH. KOHCTpYHpOBAaHHE apeoMeTpa HIH KOHCTPYMPOBAHHE
JIOJIKH ¥ OIIpe/ielieHHe e€ rpy30n01bEMHOCTH

4.10

dusHUecKre SBIEHUs B IPHPO/IE: BIMSHAE aTMOC(EPHOro JaBIeHH HA SKUBOM
OpraHm3M, [IABaHKE PEIO

4.11

TexHuyeckue  YCTPOMCTBa:  cooOMIAmOIHEcs  COCYHEL, yCTpOHCTBO
BOJIOTIPOBO/A, THAPABIMUECKHH Mpecc, MaHOMETD, GapomeTp, BBICOTOMED,
MOPIITHEBOH HACOC, apeOMETP

PABOTA, MOLIHOCTB, DHEPT W

5.1 Mexanudeckas pabora

5.2 Mexaaudeckass MOIIHOCTD

53 [TpocThle MEXaHHU3MBI: phIYar, 60K, HAKIOHHAA IUIOCKOCTh. [IpaBmilo

paBHOBECHs pbrdara

54 [IpuMeHeHHE IpaBHJIa PaBHOBECHA phlvara K 610Ky

55 «3omotoe mpaBwio» MexaHuKH. KodQ(HIMEHT [ONE3HOro JeicTBUS
i MexaHu3MoB. ITpocThie MeXaHHU3MBI B OBITY H TEXHUKE

3.6 TloTeHIMaNbHAS SHEPTHHM TeJa, HOAHATOro Haj 3eMneH |

3.1 Kunerndeckasi 3HEPrHs




538 [Tonmras MCXaHWYECKas OHEprus. 3aKOH W3MCHCHHS W COXpﬂHGHH?‘
MEXaHHYECKON SHEPrun
ITpakTuyeckue paGoThL:
#ir#Parf#Onpenenenne paboTs! CHIIBI TPEHHS [P PABHOMEPHOM IBHIKECHHU
58 Te/a MO rOpHU30HTAIBHOM NOBEPXHOCTH. MccitemoBanue YCJIOBHH paBHOBECH:A
perdara. Hsmeperme KIIJI HakIoHHOM MIOCKOCTH. Hzygenne 3akona
COXpaHEHUS MEXaHHYECKOH SHEPIun
5.10 Du3nyecKue SIBICHNUS B PUPOJIE: PEIYATH B TeJle YeIOBeKa
511 Texuudeckne ycrtpoiicTBa: phIYar, MONBHKHBIE W HENOJIBHXKHBIN  OJ10KH,
) HAKJIOHHAsI [IIOCKOCT, IIPOCThIE MEXAHH3MEI B OBITY )
8 KVIACC
Kon Kon
IIpoBepsieMbie 31eMeHTEI coepIKaHuS
| pasgena | 3jeMeHTa
TEIIIOBBIE SBJIEHU S
OCHOBHEIE TONOXKEHHS MONEKY/PHO-KHHETHICCKOM TEOPHHM  CTPOCHHS
6.1 BemecTBa. Macca u pasmepsl MOJIeKyJI. OIBITEI, TOATBEPKIAIOIIIE OCHOBHEIE
TOJIOXKCHHS MOJIEKYIISPHOKHHETHIECKON TeopuH
6.2 Mopemn TBEpmOro, xumkoro wu ra3o00pa3sHOr0 COCTOSHHMI BeIIeCTBa.
' Kpucranmyeckue u amopdusie Tena
6.3 OO6bsAcHEHNE CBONCTB ra30B, XXUAKOCTEH TBEPIBIX TEN HA OCHOBE IOJIOKEHHH
MOJICKYIAPHOKHHETHYECKOH TEOpHHU
. 64 CmaunBanue ¥ KanWJUISpHEIE SBICHUS
6.5 TemnoBoe pacmmpenne u cxaTHe
6.6 Temneparypa. Cas3p Temmeparyper co CKOPOCTBIO TEMJIOBOIO JBHIKEHHS
| YaCTHII
6.7 Buyrtpennas sHeprus. Cnoco6sl  H3MeHEHH: BHYTPEHHEH  SHEPrum:
| ) TeIutonepeaaya H COBEPIICHHE paboTh
6.8 Butbl Temionepeiaun: TEMIOMpoOBOAHOCTD, KOHBEKIIHA, H3TyYCHAE N
6.9 Komn4ecTBo TemnoTsl. Y aensHas TemoéMKoCTs BEIecTBa
6.10 Tennoo6men u TemIoBoe pasHOBecHe. Y paBHEHHE TEMIOBOTO Gananca
6 6.11 IInasnenue u OTBepAEBAHHE KPUCTATHIECKHX BEIIECTB. YnensHas Temnora
IUIABJICHHUS
[lapoo6pasoBanue u KoHIEHCALHS. Hcnapenne. Kuneunne. Y nensuas temiora
6.12 napoobpa3oBaHus. 3aBECHMOCTb TEMIIEPATYphl KHIIEHHS OT atMocdepHoro
JIaBIICHUS
6.13 BnaxsoCTh BO3/1YXa
6.14 OHeprus TommBa, Y IeIpHas TemoTa CrOpaHus
6.15 [IpuHIMIEI paGoTEI TEIIOBBIX ,T_:Bura'reneif KIIZI Temmosoro msuratens.
TennoBsle ABAraTe/M | 3alHMTa OKpYKAFOMIEH CPeIEl
6.16 3aKoH COXpaHEHHs H IPEBPALICHHS SHEPTHH B TEMIOBIX Iporeccax
[lpakTHyeckue paboTsr: ,
##HPar##ONBITHL. 110 OOHAPYXEHHIO JeHCTBHS  CHII MOJIEKYIISIPHOTO
IIPUTSKEHHUS,
##HPar###ONBITHL 110 BBIPAMUBAHMIO KPHCTAILIOB [IOBAPEHHOH CONMH HWITH
6.17 — )
#it# Par###ONBITE 10 HAGTIONEHMIO TEMIOBOTO PacIIMpeHus ra3os, KHUIKOCTEH
U TBEPIBIX Tell.
#it#Par###Onpenenenne naBneHns Bo3ayxa B 6aione LITIpHUIA.
H###Par###OMbITEL, JEMOHCTPUPYIOLIHE 3aBHCHMOCTD JIaBJICHUS BO3]TyXa OT €ro
L 00BEMA U HArPeBAHNS WM OXJIAKICHHS. ]




4##Par###TIpoBepKka THIIOTE3b! JHHEHHOH 3aBHCHMOCTH JUTHHBI c:mnﬁmcr:x_|
JKHIKOCTH B TEPMOMETPHUECKOfi TPyOKe OT TeMIIEpaType!.

HHHP artH# a6 moIeHHe U3MEHEHHs BHYTPSHHEH SHEprau Teja B pe3yJbTaTe
TeIUIonepeiayy u paboTh! BHEIMHUX CHIL

HuHPar###Yccen0OBaHHE ABEHHS TEIIO00MeHa MpH CMEIIMBAHIH XOJIOIHO#
¥ ropsued BOIBL.

HHPar###Onpeienenne KONMYECTBA TEIUIOTHI, MOTY4EHHOTO BOJIOH TIpH
Temoo0MeHe ¢ HarpeThiM META/UTHYECKHM IUIHH/POM.
HHPar###Onpenenenne yaeTbHOH TEIIOEMKOCTH BEIIECTBA.
HHH#Par###cecneioBanne Mpolecca ucnapeus.
HHHPar###OnpeieneHre OTHOCHTENBHOM BIXKHOCTH BO3/YXa.
H#Par###OnpeieNenre yIeTbHON TeIIOTHI IIABMCHUA JIb/A.

du3nyeckye ABICHHA B IPHPOJIC: IMOBEPXHOCTHOE HATSOHKEHHE W KalluIIJIApHBIC

6.18 SBJIEHHS B IIPHPOJIE, KPHCTALIBI B IPHPO/E, H3ITYUCHHC Cosnniia, 3aMep3aHue

" BOZIOEMOB, MOpCKHe 6pu3bl; 06pazoBaHKe POCK!, TyMaHa, HHEs, CHETa.
TexHUYECKHE YCTPORCTBA: KATHIUIPBI, IPHMEPE! HCIIOJIB30BAHHM KPHCTAILIOB,
6.19 JKHKOCTHEIH TePMOMETD, JaTYHK TEMIIEPATyphbl, TEPMOC, CHCTEMA OTOTICHHA

JIOMOB, THTPOMETPBI, ICHXPOMETP, TapoBai Typ6uHa, IBATATElb BHYTPEHHEr0
CrOpaHHA.

SJIEKTPUYECKUE U MATHUTHBIE SBJIEHVA

7.1 DnexTpusaiys Tel. Jipa po/a dMEKTPHHYCCKHX 3apiiioB
BaanmojeiicTue 3apsokeHHBIX Tel. 3akoH KynoHa (3aBHCHMOCTE  CHJIBI
7.2 B3aUMO/ICHCTBHS 3apSDKEHHEIX TeJl OT BETUYHHBI 3aPAJIOB M PACCTOAHHA MEMKIY
TEIaMH) |
73 nexTpuueckoe mone. HanpsokEHHOCTb INEKTPHHIECKOrO nosa. [lpuHuyn
CYIIEPIO3MIHH 3NEKTPHYECKHX MOoseH (Ha KayeCTBEHHOM YPOBHE)
74 Hocurenu 3NEeKTPUYECKHX 3apszioB. leMEeHTapHbIM ANEKTPUUECKHH 3apal.
Crpoenne aroMa. [[pOBOAHAKH ¥ THIICKTPHKH
7.5 3aKoH COXPAHEHUS BIEKTPHYECKOro 3apiaia
76 DnexTpuyecKuif TOK. YCIOBHA CYIMIECTBOBAHHA 3IEKTPHYIECKOTO  TOKA.
McTOUHMKH TOCTOSIHHOIO TOKA
77 JIeliCTBUS 3NEKTPAYECKOTO TOKa (TerioBoe, XHMHYECKOE, MAarHUTHOE).
DneKTpUYCCKUH TOK B )KUIKOCTAX H ra3ax
B 7.8 Jnexrpudeckas memb. Cuia Toka. DIeKTPHIECKOe HAMPDKCHUE
7.9 ConpoTHBICHAE NPOBOIHAKA. Y IC/IbHOE COMPOTHBIICHUE BeIIeCTBa |
| 7.10 3akoH OMa /iy y4acTKa HelH |
7.11 I[TocieqoBaTeBHOE U apajLIelbHOe COCTUHEHHE TPOBOJHUKOB
| 712 Pa6oTa i MOIIHOCTH 3NeKTpHYecKoro Toka. 3akon Jhkoys — Jienua
713 DneKTpHYecKHe [emd H HOTpeOuTenH SMEKTPUYECKOH OHEPTHU B OBITY.
| KopoTkoe 3aMbIKaHUe
7.14 IToCTOSIHHEBIE MATHHTEL B3auMOoaeHCTBHE MOCTOSHHBIX MATHUTOB
715 MarauTHOe mone. MarHUTHOE Tojle 3eMIM ¥ €ro 3Ha4YCHWE Ui JKH3HH Ha
3emie
716 Onsir Dperesa. MarHuTHOe MO€ DJIEKTPHUECKOTo  TOKA. ITpumeneHHE
e 3NEKTPOMArHUTOB B TEXHUKE _
JleficTBBe MArHUTHOIO TOJIS HA TPOBOJHHK C TOKOM. OneKTpoABAraTEelb
7.17 [IOCTOSHHONO TOKa. VICHONB30BAHME 3NEKTPOJABUraTeNed B TEXHHUCCKHX
B yCTPOMCTBaX M Ha TPAaHCIIOPTE
7.18 Onpitst Dapazies. SBIeHHE 3TEKTPOMArHATHOH HHTYKIHHA. [Ipapmio Jlenna
719 Dnextporereparop.  Crocodbl  MOTYHCHHA 3IEKTPHYECKOH  SHEPruu.
DNEKTPOCTAHIMH HA BO30OHOBIACMBIX HCTOUHHKAX SHEPIUH |
7.20 [TpakTrgeckue paboThi:




Onertel mo  HabIIOIEHHIO STIEKTPHU3AIlMH  Tel HMHAYKIHEH H n;m
CONPUKOCHOBEHUH,

Uccnepobanne fHelcTBUS — 31MEKTPUYECKOTO IONs  Ha IIPOBOIAHUKA H
JIU3JIEKTPHKH.

CBopxka u npoBepka paboThl SIEKTPHYECKOH IEMH MTOCTOSHHOIO TOKA,
Wsmepenne u peryiupoBaHue CHITEI TOKA.

VIsMepeHue u peryIupoBaHue HANPSKEHHS.

UccnenoBarne 3aBHCHMOCTH CHJIBI TOK3, MIYIIErO 9epe3 pesucrop, OoT
CONPOTHBIICHHA PE3HCTOPA H HANPSHKEHHUS HA PE3UCTOPE.

OmbIThl, NEMOHCTPHPYIOIIME 3aBHCHMOCTE SJIEKTPUYIECKOrO COMPOTHBICHHS
IIPOBOIHHUKA OT €r0 UIMHBI, IIIOMAH IIONEPEIHOTO CeYEeHHA H MaTepHAA,
IlpoBepka TpaBWIa CHOXKEHHS —HANpsIKEHHI IPH  IIOCJIEIOBATEIBHOM
COCIMHCHIH JBYX pesucTopoB. IlpoBepka mpasuma mms cuisr Toka npu
NapajIClbHOM  COSJMHEHMH  pesucTopoB.  Ompemenenme  paGoTsl
SJICKTPHYIECKOTO TOKa, MAYIIETO 4epes3 pesuctop. OmpesecHHe MOIMHOCTH
JICKTPHYCCKOTO  TOKA, BBUICIAEMOH Ha pesucTope. Mccenemosanue
3aBHCHMOCTH CHJIBI TOKd, HIYIIErO Yepes JaMIIOuKy, OT HaNpsKCHHS Ha HEl.
Omnpenenenue KIIQ HarpesaTes. Hccnenosanne MarHMTHOTO
B3aUMOJCHCTBHA IIOCTOSIHHBIX MAarHMTOB. M3ydyeHWEe MArHHTHOLO IOJS
IIOCTOSHHBIX MarHMTOB NPH HUX O0BEAMHEHHMU M pasjenenun. Mccinenopanue
NEHCTBHS  IIIEKTPHYECKOTO TOKA HA MArHHTHYIO cTpenky. OmBITEL
ACMOHCTPHPYIOIHE 3aBUCHMOCTD CHJIBI B3aHMOZIEHCTBHS KaTyIIKK C TOKOM H
MarHiTa OT CHJIBI TOKa ¥ HalpaBJICHHUA TOKa B KaTymke. M3ydeHue feiicTeus
MariuTHOTO IIOJI HA NPOBOAHHK ¢ TOKOM. KoHCTpyHposanwe u m3ydenme
paGoTel  snektposBuratens. Usmepenme  KIIJI SJICKTPOABATATENHHOM
yeraHOBKH. OmNBITBI 1[I0 HCC/IENOBAHHIO  ABJICHHS SIEKTPOMAarHUTHOM
HHIYKIHH:  HCCII€/I0BAHME  H3MEHEHMH 3HAYCHMS M HalpaBlIeHHs
HHAYKITHOHHOT'O TOKA

DH3HYECKHE SBIEHHS B NPUPOAE: 3NEKTPHUCCKHE SBICHHS B atMocdepe,

7.21 JIEKTPHHECTBO JKUBBIX OPTraHH3MOB, MArHUTHOE NOJIe 3eMITH, ek MOIOCOB,
POJIb MArHHTHOTO TIOJIS [ JKH3HH Ha 3eMJIe, IOJISSPHOE CUSHIE
Texuuyeckne ycTpoiictsa: 3mexTpockor, amIIepMeTp, BONBTMETP, PEocTar,
CYETYHK  JJICKTPHYECKOM SHEPIHH, 5JIEKTPOOCBETHTENbHEIE pubopEL,

722 HarpeBaTelbHbIe SJIEKTPOIPUOOPEI (mpumepsr), BJIEKTPHYECKHE
IPENOXPAHUTENH, SIIEKTPOMATHHT, 3JICKTPOABHIATENb [OCTOSHHOIO TOKa,
TeHePaTOp MOCTOSIHHOTO TOKA

9 KJIIACC
Kox
I Kox snemenTa IIpoBepseMble 311EMEHTEI COepIKaHHS
MEXAHUYECKUE SIBJIEHWS

8.1 Mexanndeckoe gsmkenne. MarepuansHas Touka. CHCTEMa OTCUYETa N

8.2 OTHOCHTENBPHOCTD MEXAHMYECKOTO ABHKEHHUS

8.3 PaBHOMEpHOE MPsSIMONTMHEHOE IBIKEHHE

8.4 i Par#H#HepaBHOMEPHOE — NPAMOJIHHENHOE  JIBMIKSHHE. Cpemnss wm
MIHOBEHHAs CKOPOCTH TeJIa IIPH HEPaBHOMEPHOM JBHIKCHHH

8 8.5 Yckopenue. PaBHOycKopeHHOE IpsAMONHHEHOE qBIKEH e _
| 86 #iPar###Cpoboatoe nagenne. Onsrtsr [anmies

#H#Par###PaBHOMEpHOE BHXKEHHE 110 OKpykHOCTH. Ilepwom u wyacrora

8.7 obpamenus. JludeliHas u  yriosas ckopocTH. lleHTpocTpemuTensHOE
YCKOpEHHE

8.8 [TepBerit 3akon Herorona

8.9 Bropoii 3akon Herorona




8.10 Tpernit 3axon HeroroHa _‘
8.11 ###Par### T IpUHIMT CYTIePIO3ULIIHA CHII
8.12 | Cuma ynpyroctd. 3aKoH I'yxa N
8.13 LD a4 Cria TpEHHUS: CHIIA TPEHMS CKOJNBXCHHA, CHIIA TPEeHUA MOKOA,
JpyTHe BBl TPCHHA
8.14 HUPar###Crna THOKECTM M 3aKOH BCEMHPHOrO TATOTCHHA. Yckopenue
I cBOOOIHOTO NaiCHu
8.15 JlpiKeHHe IUIAaHET BOKPYT Conuna. Ilepas KocMHYecKas CKOPOCTE.
HeBecoMOCTE ¥ NEpPEerpy3KH
8.6 PaBHOBECHE MATEPHAILHON TOUKHM. AGCOMOTHO TBEPAOE TENIO
8.17 HH#Par##H#PaHoBecHe TBEPOOro Tena ¢ 3aKPEMIEHHOM OCBIO BpPAIISHUSL.
MomenT cuibl. I{eHTp TSOKECTH
! 8.18 Ummyibe Tena. M3sMeneHue HMITyIIbea. VMITYIBC CHIIBI
819 3aKoH COXpaHEeHHs UMITyTbCa
8.20 ###Par###Peak TUBHOE JIBHIKCHHE N
8.21 Mexanuueckas paboTa 1 MOIIIHOCTD
8.22 PaboTa CHI TSHKECTH, YIPYTroCTH, Tperus. CBs3h SHEPIUH U paboThl
8.23 [ToTeHIMANbHAs JHEPTHsl Tejla, IOAHATOr0 Hajl TOBEPXHOCTHIO 3eMIu
8.24 TToTeHIHATbHAS SHEPTHs CKATOH NPYKHUHBL |
8.25 P a4 K naeTraeckast sHeprus. Teopema 0 KUHETHIECKOH JHEPIHH
8.26 H4HPar#Hi3aK0H cCOXpaHeHHs] MEXaHHYECKON SHEPrHH
ITpakTHdecKne paboTs:
OnpeenieHRe CpeHed CKOPOCTH CKOMBKCHHA Gpycka AIIH JBYKSHHS IapUKa
o  HaKIoHHOH riockocTH. OmpeneneHuWe  yCKOpeHms — Tela TP
PaBHOYCKOPEHHOM JBHIKEHHH I10 HAKTOHHOM ILIOCKOCTH.
UccrneoBanue 3aBHCHMOCTH IIyTH OT BPEMEHH IpH DPaBHOYCKOPEHHOM
JBHOKeHUHM 6e3 HauanbHOH CKOPOCTH.
ITpoBepka IHIIOTE3BI: €CIIH IPH PaBHOYCKOPEHHOM NBWKEHUH 03 HauanbHOH
8.27 CKOPOCTH TyTH OTHOCATCSA KaK Pil HEUETHBIX THCEN, TO COOTBETCTBYIOLIHE
IIPOMEIYTKH BPEMEHH OJIHHAKOBBL.
Ycce[0BaHHe 3aBHCHMOCTH CHIIBI TPEHHS CKOJIBKEHMS OT CHIIBI HOPMATBHOTO
nasnenus. Onpenenenne kodohduunenta TPEHUA CKOIBKEHHIA. OmnpenecinexHue
KECTKOCTH TPy KuHbL Ompesenenue paboThl CHIIBI TPCHHA NPH pPaBHOMEPHOM
JBWKEHHH Teja 10 TOPU30HTAILHOH MOBEPXHOCTH. Onpenenenue padboOTEL
CHJTBI YIIPYTOCTH TIPU TOABEME Ipysa ¢ HCHONB30BAHHEM HEIOJBIKHOTO "
OJIBUXKHOTO HI0KOB
898 OusnuecKue SBICHAS B NPHUPOAE: NPHIMBBL M OTIHBEL, JBIKCHAC ILIAHET
i CoHeuHoi CHCTeMBI, PEAKTABHOE JIBMIKEHAE JKUBBIX OpraHu3MOB
899 TexHMUYECKHE YCTPOHCTBA: CIMAOMETP, AATIMKH TOJNOXKCHUSA, PACCTOAHMA i1

YCKOpEHHUS, PAKETHI

| MEXAHWYECKHE KOJIEBAHMS ¥ BOJIHBI

KoneBarensHoe apwkenne. OCHOBHBIE XapaKTEPUCTHKK KoNeOaHWH: NEpHoZ,

%1 4acToTa, aMIUIUTy1a
92 MaTeMaTHUecKiil ¥ TpPYKUHHBIA MadTHHKA. IIpeBpameHHe SHEPIHH IIpH
. KonebaTebHOM ABHKEHHH
| 93 3aryxaronme Konebanus. BemHyk/enHble KoieGanus. Pe3oHaHC
Mexammueckie BOTHEL CBoOficTBa MexaHudeckux BomH. IIpomosbHbie H
9.4 monepeyHsle BONMHEL J[nMHA BOIHBI U CKOPOCTB eé pacrpocTpaHeHH.
MexaHngecKne BOIHEL B TBEPAOM Tele, CEHCMUYIECKHUE BOJHBI
| 9.5 3ByK. 'poMKOCTb ¥ BhICOTa 3ByKa. OTpaKeHHUE 3BYKa
9.6 WndpasByk U yI5TPasByK
9.7 IIpakTrdecKkue padoThl:




Omnpenernenne 9acToTHI U IIEPHOJA KOTEOAHMH MATEMATHYECKOTO MAsSTHHKA,
Onpezenenue 9acToTs! i nepruona KoneGanmi IPyKUHHOTO MASTHHKA
Hccnenosanne 3aBHCHMOCTH IIEpHO/IA KOEGaHMI T0JIBEIIEHHOT0 K HATH rpysa
OT mmMHBI HUTH. MccrnenoBaHue 3aBHCHMOCTH Tiepuofia  KoseGanmit
TIpY’KHHHOTO MasfTHHUKA OT Macckl rpysa. [IpoBepka He3aBHCHMOCTH TepHOIaA
KonebaHuH rpysa, IOJBEIICHHOrO K HHTH, OT MAacChl IPy3a H KECTKOCTH
npyxuHblL M3amepenne yckopeHus cBOGOIHOrO nageHus
0.8 DusndecKue ABJICHHA B IPHPOJE: BOCHDHATHE 3BYKOB JKHBOTHBIMH,
3EMIIETPACCHHUE, CEHCMUYECKHE BOJIHEL, IYHAMH, 9XO
9.9 Texnugeckue ycTpolcTBa: 5X0JOT, HCIONB30BAHHE YIBTpa3ByKa B OBITY u
TEXHHUKE
SJIEKTPOMATHUTHOE I1OJIE U SJIEKTPOMATHUTHBIE BOJIHBI
10.1 ONeKTPOMarHWTHOE  IONe.  DIEKTPOMATHHTHBIE  BONHEL  CBOMCTBA
3ICKTPOMArHUTHBIX BOJIH
10.2 [Ixama 31eKTpOMAarHATHEIX BOJIH
103 OnexrpomarauTHas npupoza csera. CKopocTs cBeta. BONHOBEIC CBONCTBA
cBeTa
10 [IpakTiueckue paGoTh:
10.4 W3ydenne CBOHMCTB 3/EKTPOMArHATHBIX BOJH C IOMOMIBIO MOGHILHOIO
tenedona
10.5 Ousuueckhe SABICHHA B INPHPOAE: OHONOrHYEecKoe jelcTBHE BHIUMOTO,
YIBTPahHOIETOBOTO M PEHTIEHOBCKOTO M3y deHHif i
10.6 Texnnﬁecme YCTPOHCTBA: HCIIOJIB30BAHHE 3JIEKTPOMATHUTHBIX BOJH IS
COTOBOM CBS3H
CBETOBBIE SBJIEHU S
11.1 Jlyuesas Monens ceera. Uctounnku ceera
11,2 IIpsvonuHeEiiHOE pacipocTpaHeHne cBeTa
11.3 Orpaxenue csera. ITockoe 3epkaio. 3akoH OTpakeHHs CBETA
114 Ilpenomnenne cBera. 3akoH npenomieHus cBera. ITonHOE BHYTpeHHee
OTpak€HHE CBETa
11.5 JIunza. Xop sryueit B tuH3e
11.6 Ontryeckas cucteMa GoTOANIAPATA, MUKPOCKOIIA M TEJIECKONa
11.7 ['na3 xak onrrdeckas cucrema. BIm30pykocTs u JaIbHO30PKOCTh
11.8 Pasnoxenne Gemoro ceera B cmektp. Omsitel HeroToHa. ClIOMKeHMme
CIIEKTPaIbHBIX IIBETOB. JlHcnepcus cBeTa
IIpakTrueckue paGoOTHI:
#iPar###liccnenoBatie 3aBHCHMOCTH yria OTPa)k€HHsI CBETOBOTO JIy4a OT
11 yIJIa majieHus.
#H#Par##3yuenne XapakTepUCTHK H30GpaKeHHs npeIMeETa B ILIOCKOM
3epKaie.
#iH#Par###ViccneoBanye 3aBHCHMOCTH YTJ1a IPEJIOMJIEHH S CBETOBOTO JIy4a OT
11.9 yTila IaJIeHus Ha IPAHUIE «BO3LAYX — CTEKION.
##Par#i# lonyuenue n306pakeHHH ¢ OMOIIBIO cobuparomeit TMH3LL.
##Par#Onpenenciie  HOKYCHOTO pAacCTOSHHS M ONTHYECKON  CHIIEI
cobuparoreit THH3EL.
###Par###OnBITHI 110 pasokeH IO GEIoro cBeTa B CIIEKTD.
###Par###OMBITE 10 BOCIPHATHIO ITBETA IPEIMETOB IpH HX HabJIONeHHH
4epes UBETOBLIE (PUIBTPEI
11.10 Qusndeckne ABIEHHs B mpupoje: 3arMends CoNHNEA | Jlynsl, uBera e,
ONTHYECKHE AB/ICHNUA B aTMOCdepe (uBeT Heba, pedpakims, panyra, MHpax)
11.11 Texnmueckne ycrpoifctsa: oukm, meprckor, ¢oroanmapar, onTHyeckue
CBETOBOJIEI
12 KBAHTOBEIE SIBJIEHUS




121 Omnsrrst Pesepdopa ¥ niaHeTapHas MOJIETIh ATOMA. Mozens aroma bopa

12.2 HcnyckaHue | MOTJIONIEHHE CBETa AaTOMOM. KganTsl. JInHeH4aTEIC CIIEKTPEI

12.3 PanroakTHBHOCTE. Asb(a, OeTa- B raMMa-u3IydCHHA

12.4 Crpoenue aroMHOro sapa. Hyknonnas MOACIb aTOMHOTO siapa. V30TOmk!

12.5 PajoaKkTHBHBIE peBpatierns. [lepuo monypacnasa arToOMHBIX A/1CP

12.6 Snepuble peakuyuu. 3aKOHBI COXPAHCHHMS 3apA0BOTO H MAaCCOBOTO UUCel

12.7 DHeprus CBA3M aTOMHBIX SJEP. CBs13b Macchl ¥ SHEPruu ]

12.8 PeakIuy CHHTE3a U ejieHus syep. VICTOUHUKH SHEpruu CosnHIA H 3BE31

12.9 Slpepmas oHepreruka. JleficTBHE pafMOAKTHBHBIX W3IydeHHH Ha JKUBBIE
OpraHU3MbI
IIpaxktudeckue paboTHI:
Ha6moaeHne CIUIOMHbIX ¥ JIMHEHYATHIX CIIEKTPOB H3JTyICHH.

12.10 Mccne0BaHme TPEKOB: H3MEPEHHE SHEPriH JACTHIIBI IO TOPMO3HOMY ITyTH (o
dororpahusam).
MaMepeHHe pajioakTHBHOTO hoHa |
@psuyeckue ABIEHHS B TPHPOJE: E€CTECTBEHHBIA pajMOaKTHBHEIA (OH,

12.11 KOCMHYECKHE JIy9H, PaIMOAKTHBHOE MH3IYYeHHE NPUPOJHBIX MHHEPAJIOB,
nelicTBHE PaIHOAKTUBHBIX H3TyJCHHH Ha OPraHu3M He/loBeKa

12.12 TexHUTECKHE YCTPOIMCTBA: CIIEKTPOCKOIT, HHMBH/TYa/IbHBIH 103HUMETP, KAMEPA

BunscoHa




ITPOBEPSIEMBIE HA OI'S I10 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSI OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUSA

Konx
NPOBEPAEMOT0
. TpeboBanus

ITpoBepsieMbie TpeGoBaHHS K IPEIMETHBIM Pe3yJIbTATAM 6230BOr0 YPOBHS 0CBOEHHS
OCHOBHOI 00pa30BaTe/IbHOI POrPAMMbI 0CHOBHOTO 061Iero 06pa3oBaHus HA OCHOBE
@roc

Iornmanne pomu Gu3Mkn B HAydHOH KapTHHE MHDPa; CHOPMHPOBAHHOCTE Oa30BBIX
NPE/ICTaBIeHHH O 3aKOHOMEPHOM CBA3H M II03HABAEMOCTH SBIICHHI IIPUPOJIBL, O POJIH
SKCHEpUMEHTa B (H3nke, O cHCTeMooGpasyiomeii pom Gusnky B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH M TEXHOIOIWH, 00 3BOIIONAM (HU3NYECKUX 3HAHHH U WX POIH B LEIOCTHOH
CCTCCTBEHHOHAYTHOH KapTHHE MHPA, O BKJIAJIe POCCHHCKUX H 3apyOeiKHbIX YYEHBIX-QU3HKOB
B Pa3sBHTHE HayKH, OOBACHEHHE IPOLECCOB OKPYKAIOMETO MHPA, PA3sBHTHE TEXHHKH H
TEXHOJIOTHH

3HaHHA O BHAAX MaTepHH (BELIECTBO W TONe), O ABHKEHHH KaK CIIOCO0e CYIIECTBOBAHUS
MaTepuH, 00 aTOMHO-MOJIEKYJIAPHOH TEOPHH CTPOCHHS BEIIECTBA, O (hH3HIECKOH CYIIHOCTH
SIBIICHH TIPHPO/B! (MEXAHHYECKHX, TEINIOBEIX, SICKTPOMATHATHEIX H KBAHTOBBIX); YMEHUE
pasfintarh ABICHHA 10 ONMCAHWIO HX XapakTePHBIX CBOMCTB M Ha OCHOBE OIIGITOB,
ACMOHCTPHPYIOUIMX JIAHHOE ()H3HYCCKOE SBNIEHHE; YMEHHE DACTIO3HABATH IIPOSBICHHE
H3YYCHHBIX (H3MUECKHX SBICHMH B OKDYXalONMIeM MHpE, BBUICIAA HX CyIIECTBEHHEIC
CBOMCTBA (IIpH3HAKH)

BrnaneHue oCHOBaMH NOHSTHMHOIO anmapaTa M CHMBOJHYECKOrO S3BIKA busuka ©
HCIOJIE30BaHHE MX UL PEIIeHUs y4eOHBIX 3alad; yMEHHE XapaKTeph30BaTh CBOMCTBA Tell,
(usigecKue ABNCHNS B IIPOLECCHI, HCIOMB3YS (YHIAMEHTATHHEIE i SMITUPHYECKHE 3aKOHBI

YMEHHE OINCHIBATh H3YYCHHBIC CBOHCTBA Tel H (DASHYECCKHE SBJICHHS, HCIIONB3YS
(H3HYECKHE BETHYHHEI

Branenuwe ocHoBaMM MeTOZOB HAydHOTO [IO3HAHHS ¢ Yy4ETOM COOIIOJAECHHUS ITpaBHII
OesomacHoro Tpysa: HabmoneHNe DU3UUECKIX SBICHMIL:

YMCHHE CaMOCTOATEIBHO COOMpATh 3KCIEPUMEHTAILHYIO YCTAHOBKY H3 HAHHOTO Habopa
000pyI0BaHUA IO HHCTPYKIWH, ONMHMCEIBATH XOZ ONBITA M 3aIMHCHIBATE Ero pEe3yIIbTaTHI,
(opmMymHpoBaTH BEIBOIE;

MPOBCACHHE NPAMBIX X KOCBEHHBIX H3MEPEHHH (H3MYECKHUX BETHINH: YMEHHE IUIAHMPOBATH
M3MCPCHHS, CaAMOCTOATENLHO COOHPATh HKCTIEPHMEHTAILHYIO YCTAHOBKY IIO HMHCTPYKIIHH,
BBIMHCIUITE 3HAYCHWE BEIMYUHBl W AHAIM3HPOBAaTh IOTYHYEHHBIE DPE3yJIBTATHl C Y4ETOM
3a/laHHOM IOrPEIIHOCTH PEe3yJIbTaTOB H3MEPEHHMIE;

TIPOBE/ICHAC HECIIOXKHBIX SKCIEPUMEHTANBHBIX HCCIIEHOBAHMM; CAMOCTOATENBHO COGHpATH
OKCIEPHMEHTAIILHYIO YCTAHOBKY M IPOBOAHTE HCCIIEIOBAHAES 110 HHCTPYKIIMH, IPEICTaBIISTS
TIONyCHHEIC 3aBUCHMOCTH (DH3HYCCKHX BENHYMH B BHZE TalJHIl M TrpadHKOB, YYUTHIBATE
TIOrPEITHOCTH, ACJIaTh BEIBOIKI [10 PEe3YJILTATAM HCCIeNOBAHUS

llonnvanue XapaKTepHBIX CBOMCTB (hM3MUECKAX MOJENeH (MarepHanbHas Touka, aGCOMOTHO
TBEPIOE TENIO, MOJEIH CTPOEHHS I'a3oB, KHAKOCTEH W TBEPABIX Tel, IUIaHEeTapHas MOJIENb
aToMd, HYKJIOHHAd MOJIENb AaTOMHOIO sAIpa) M yMeHHe IIPHMEHSTh X IS OOBICHEHHS
(H3HYECKUX IPOLIECCOB

YMeHHe OOBACHATE (H3MYECKHE IPOLECCH H CBOMCTBA TEM, B TOM YHMCIE M B KOHTEKCTe
CHTyallM#l IPaKTHKO-OPHEHTHPOBAHHOTO XapakTepa, B YACTHOCTH, BLISBIIATE IPHYHHHO-
CIICAICTBCHHbIC CBA3H U CTPOMTH OOBSCHEHHE C ONIOPOH Ha H3yUeHHEIE CBOMCTBA (PU3HIECKHX
SABJICHHH, QU3UYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H MOIE/H

YMenue pemarb pacuéTHele 3amaud (Ha Gaze 2 — 3 YPaBHEHHH), HCIONL3Ys 3aKOHEI H
hopMyI, CBA3BIBAIOIIHE (U3HYECKHIE BETHIHHEL B YaCTHOCTH, 3alIHCEIBATE KPATKOE YCIOBHE
3a/1a"H, BBLABIIATE HEOCTAIOIHE JaHHBIC, BRIOHPATh 3aKOHBI B (OPMYIIBI, HEOGXOAUMBIE IS
€€ pelleHHs, HCIONB30BATh CIPABOYHBIE JaHHbIC, POBOIUTH pacuéTel H OIIEHWBATH
PCATHCTHYHOCTE  IONY9CHHOTO 3HAYCHHs! (DH3HYECKON BENHUMHEL, yMEHHE OIPEIENATH
Pa3sMEpPHOCTEL QHU3MYeCKOl BeIMIHHBI, OTYeHHOM IIPH PEIICHAN 3a/1a9n

S—




VMenue XapakTepu3oBaTh IPUHIMNBI ACHCTBAA TEXHMYCCKHX yCTPOMCTB, B TOM HHCIIE
GHITOBBIX MIPUGOPOB, ¥ MPOMBIIUIEHHBIX TEXHOJOTHYECKHX MPOLECCOB IO HX OIKCAHHIO,
MCTONB3ysl 3HAHMS O CBOMCTBAX (U3MUECKUX gBeHUH ¥ HEeoOXOAMMBIE (QH3NYECKUC
3aKOHOMEPHOCTH

10

VMeHHe WCHONB30BaTh 3HAHHA O (PU3UUECKHX ABICHHAX B MOBCEIHEBHON JKM3HH JULT
oBecrieueHns Oe30MacHOCTH TIpA 00pameHHH ¢ OBITOBBIMH npuGopaMi M TEXHHYECKUMH
yCTpOHCTBAMHE, COXPAaHEHHS 3710POBbS H COBIIOIEHUS HOPM 3KOJOTHYECKOTO MOBE/ICHHSA B
oKkpyKaiomeii cpejie; MOHMMAHHE HEOOXOAUMOCTH NPUMEHCHHA nocTIKeHUH (QU3NKH U
TeXHOIOTHI IS PAIHOHATBHOr0 IPHPOAOIOIB30BAHNA

11

OIBIT OMCKA, IpeoGpa3oBanus U IPECTABICHIS HH(OpMALIH (H3MIECKOTO CONEPIKaHHA C
HCIIOJIb30BaHHEM HMH(OPMANMOHHO-KOMMYHHKATHBHBIX TEeXHONIOTHil; YMEHHE OLCHUBATh
JOCTOBEPHOCTh  MONydYeHHOH MHOpMAIMM HA OCHOBS —HMEIOIHXCA 3HaHUH H
JIOTIOTHATEIHBIX HCTOUHHKOB; YMEHHE HCIIOIB30BATh MPH BRIMOIHCHHH y4eOHBIX 3a/laHAH
HAYYHO-TIOMYIAPHYIO JTHTEPaTypy (H3UUECKOro COACpNKAHMIL, CIIPAaBOYHBIE MaTepPHUaIbI,
pecypchl ceTd VIHTEpHET; BIallCHUC Ga30BbIMH HaBEIKAMHU IpeoOpasoBanus HHpOpMAIHH U3
O/IHOM 3HAKOBOM CHCTEMBI B IPYTyI0; YMEHHE CO3/1aBATh coOCcTBEeHHBIE MHCHMEHHBIE H YCTHBIC
coobImenns Ha ocHOBe HHGOPMAIHK U3 HECKOILKUX HCTOUHHKOB




IIEPEYEHDb 3JIEMEHTOB COAEPKAHWS, IIPOBEPSIEMBIX HA OI'3 ITO
PU3HUKE

Kon IIpoBepseMblii 3/IeMeHT CogepPKRAHMSI
| 1 MEXAHWYECKHUE SIBJIEHUSA
1.1 | Mexanudeckoe neikerne. Marepransnas Touka. Crerema 0TcuéTa. OTHOCHTETBHOCTE JIBUMKEHUS
PaBroMepHOe 1 HepasHOMepHOe JBmkeHHe. CpeHss ckopocTh. POpMyIa [is BEMHCICHAS cpenHei
1.2 | ckopoctu: v =S/t
PaBHOMepHOe npsMonuMHENHOE IBHXKEHHE. 3aBHCHMOCTH KOODAMHATHI TENd OT BPEMEHH B Cilydae
PaBHOMEPHOTO IIPSIMOIHHEHHOTO {BHKEHHS
['paduky 3aBHCHMOCTH OT BpeMeHM IS TPOEKIHH CKOPOCTH, IPOCKIHH IEPEMEIICHHs, ITyTH,
KOOpPAHHATE! IIPH PaBHOMEPHOM NPAMOIHHEHHOM [IBHKCHUA
3aBHCHMOCTB KOOPAMHATEI TeJa OT BPEMEHH B CIIydae PaBHOYCKOPSHHOTO OPAMOTHHEHHOTO qBHIKCHHUS:
o
i) =Vo, *t+ac* 3
QopMynbl I IPOEKUMH TNEPEMEILCHHS, NPOEKIHH CKOPOCTH H IPOEKIHHA YCKOPEHHS IIpH
PaBHOYCKOPEHHOM IPAMOIAHEHHOM JIBHIKEHHH
£
14 sx(r)=u°x-r+an_-7,
v (=0, +a,-t,
a,(f)=canst,
2 2
Dir = Ui =2ar3:
I'paduxn 3aBHCHMOCTH OT BpEMEHH IS MPOEKIHH YCKOPEHHS, MPOEKIMH CKOPOCTH, IIPOEKIHH
NCPEMEIIEHHS, KOOPAMHATEI IIPH PABHOYCKOPEHHOM IIPAMOIHHEHHOM [ABHIKCHAN
CsoGonnoe nanenne. QopMyIIBL, ONUCHBAIOIIME CBOGOIHOE TIAJEHHE TeIa 10 BEPTHKANH (IBHXKCHHE
1.5 | Tema BHM3 WM BBEPX OTHOCHTENIBHO IIOBEPXHOCTH 3emimm). I'padmxm 3aBHCHMOCTH OT BpeMeHH s
MPOCKIHH yCKOPEHHS, IPOCKIHK CKOPOCTH H KOOPAHHATEI [IpH cBOGOIHOM NaIleHHH TeJIa 0 BEPTHKATH
CKopocTs paBHOMEPHOTO IBIKEHH: TeJa O OKpyxkHocTH. Hanpasienue CKOPOCTH.
Dopmyra T BEMHCICHHS CKOPOCTH Yepe3 PaHyc OKPYKHOCTH H II€pHOJ 00paIeHus:
2R
b=
T
LentpocTpemurenshoe yckopenue. Hampasierue HEHTPOCTPEMUTENBHOTO YCKOpeHus. DopMyna uis
BBIYHCIIEHUS YCKOPEHHS:
2
1.6 v
=R
DopmyJia, CBA3EIBAIOMAS IEPHO H YaCTOTY OGpAIEHHAS:
s 1
T
Macca. ITnotrocTs Bemecta. @opMmyIia ajis BEIMHCICHNS TUIOTHOCTH:
m
1.7 =—
Vv




1.8

Cuna — BekTopHas pusudeckas BETAIHHA. CrnosxeHue CHI

1.9

SBnenue unepruy. [lepsrrii 3akoH HeroToHa

1.10

Bropoii 3akon HeioToHa:
F=m-d

CoHanpasIeHHOCT BEKTOPA yCKOPEHHMS TeJla M BEKTOPA CHIIBI, NeHCTBYIOMEN Ha TeJ0

1.11

Baammoeiictue Ten. TpeTuit 3akon HeroToHa:

F. 21 = "F1->2

1.12

Tperue MOKOsI ¥ TPEHUE CKOJBKCHUS. dopMmysia aJist BEIMHCICHHS MOJYIS CHIIBI TPEHHS CKOJTBKEHH:
=u-N
F. P -1

1.13

Jlebopmanus Tena. YIpyrue u HEynpyrue gedopmarui. 3axoH ynpyroit edpopmartuy (3axoH ['yxa): |
F=k-Al

1.14

BceMupHOE TATOTEHHE. 3aKOH BCeMHUPHOTO TATOTCHHUS:
my -ny
2
R
Cuyta TsDKecTH. Y CKOpeHHe CBOOOHOrO MaJCHHA.
dopMya TS BEIYUCIICHHS CHITBI TSKECTH BOTH3H MOBEPXHOCTH 3emuu: F = mg.

F=G

1.15

JIpmxenue rianeT Bokpyr Cosnna. ITepsas xocmudeckas CKOPOCTS. HeBecoMOCTb U IEPETPY3KH
HIMIyibC Tela — BEKTOPHAA (u3idecKas BeTHIHHa.
p=m0

VmMnyibe CHCTEMBI Tell. VisMeHeHHe HMITYIbCa. WMy neC CHIIBI

1.16

3aKOH COXPAHEHHS UMITYJIhCa [UI 3AMKHYTOH CHCTEMBI TEIL:
D=0+, =const

PeaxkTUBHOE IBHKEHHE

1.17

Mexanuueckas paboTa. opmya s BRIMHCIEHHS PaOOTEI CHITBL:

A=Fscosat

Mexanugeckas MOIITHOCTD:

N=4
t

1.18

KuHeTuyeckas ¥ TOTeHIHATbHAS SHepris. DOpMyJia /Ul BEUHCICHHS KHHETHICCKON JHEPTHH!

=
TeopeMa 0 KHHETHYECKON SHEPTUH. @opmyna Ui BBIYACTCHHUA MMOTEHIHAIBHOM SHEPIUH TeNa,
[IOJIHATOTO
Ha 3eMIei:

E,= mgh

N : ]



Mexannyeckas sHEprus:

E=E.+E ?
1.19 )
3aKOH COXpaHeHHs MeXaHH4Ieckol sueprun, GopMyna st 3aK0Ha COXpPaHCHHS] MEXaHUYECKOH
SHEPIruH B OTCYTCTBHE CHII TpeHHA: £ = const.
IIpeBparnenre MexaHHIECKON JHEPTUM NPH HATHYHH CHITBI TPEHHSL.
[IpocTeie MeXaHU3MBL «30I0TOE MPABHIIO) MEXAHHKH.
Peraar. MomenT cuisr: M - Fl.
YcnoBre paBHOBECHS phIYara:
M +M, +..=0
1.20 o »
IlomsmxHbi 1 HenmoBmwKHEL GmoKu. KI1J] IPOCTEIX MeXaHH3MOB,
_ _Fnonesmas
'n o e—————
‘A:arpaqemtax
JlaBnenue TBEpOTO TEIIA.
Dopmya s BEIYHCICHUS JaBICHHs TBEPIOTO Tea;
_F
5
121 Jasnenue rasa. AtMochepHoe faBieHue.
) I'mppocraruyeckoe JaBreHUe BHYTPH JKHIKOCTH.
DopMya i BEIYHCICHHS IaBICHHA BHYTPH HKHIKOCTH:
P=pg+ Py,
1.22 | 3akon [Tackams. ['uapasnuyecknii npecc
3akon Apxmmena. PopMyna [Uls ONpPEHEICHHS BHITAIKHBAIOIICH CHIIBI, NEHCTBYIOINEH Ha Telo,
MOTpYKEHHOE B KHUJIKOCTD HIIH ras:
1.23 i
3 Apx. = pgv
| YcnoBue nasanus ena. IasBanue Cy10B H BO3yXOIIaBaHHE
Mexannyeckne koneGanus. AMIIUTYNA, HMEPHOA M YACTOTA KOTeOaHHiL. ®opmyna, cBa3BIBArOIAs
YacTOTY M NEPHOJ KolebaHuii:
1.24
1
vV=—
T
1.25 | MaremaTH9ecKuil ¥ IPYXHHHBIA MASTHHKH, [Ipespanierne sHEPrHH NpH KONeOATETHHOM BHKEHUH
1.26 | 3aryxaromme kosne6anus. Bryk/aennsie konebanus. Pesonamc
Mexanndeckue BomHbL IIpofoNbHEIE ¥ IIONEpedHBIE BOITHEL JlniHa BONHEI H  CKOPOCTH
pacnpocTpaHeHHs BOJHEL
1.27
h=v-T
128 3Byk. I'pOMKOCTB 1 BEICOTa 3ByKa. OTpaskeHHe 3BYKOBOH BOJTHBI Ha rpanune aByx cpea. Uudpassyk u
i YIBTPasByK
[Ipakmuyeckue pabomwi
ViaMepeHue cpejiHel TIIOTHOCTH BEINECTBA; APXHMELOBOM CHIIBL; KECTKOCTH NPYXHUHBI, KO3hpHIHEHTa
1.29 | Tpenus ckonbxeHus; paboThI CHIIBI TPEHHSI, CHJITEI YIPYTOCTH; CPEAIHEH CKOPOCTH ABHIKEHHS OpycKa 110
HaKJTOHHOH IUIOCKOCTH; YCKOPeHHs Opycka IpH ABMKCHHH 110 HAKJIOHHOMN IJIOCKOCTH; YacTOTHl M
epHoaa KONeOaHMIl MaTeMaTHYecKoro MasTHHKA; YACTOTH M NEpHOAAa KojebaHmif IPYKHHHOTO




MagTHHKA, MOMEHTA CHIIBI, JICHCTBYIOIETO Ha phIHar; paGOoTE! CHIIBI yIPYrOCTH IIPH TOABEME Tpy3a C \
[IOMOIIBIO HEMOABWKHOrO Oioka; paGOTHl CHJIBI YHPYroCTH IpH nogbEMe rpy3a C IMOMOMIIBKO
noIBIKHOTO GI10KAa.

Vcerenopanye 3aBHCHMOCTH apXUMeI0BO# CHIIBI OT 06BEMa MOrpyKEHHOM 4acTH Tena H OT IUIOTHOCTH
JKHIKOCTH; HE3aBHCHMOCTH BBITATKMBAIOMICH CHITI OT MACCRI TE/a; CHIIBI TpeHHUsl CKOJIBLKEHHS OT CHIIBI
HOpPMAIBHOTO J@BICHHS W OT POJa MOBEPXHOCTH; CHIBI YIIPYrOCTH, BO3ZHHKAIOLIEH B NMpPYXHHE, OT
cremenu geopManuy IPYXHHBL, YCKOPCHHA 6pycka OT yrla HAKJIOHA HANpPaB/IAIONEH; NEpHOaa
(9acTOTHI) KoTeOaHuil HUTSHOTO MAsTHHKA OT JUTHHBI HHTH; nepuo/a konebanui mpyKHHHOTO MaATHHKA
OT MacCHI TPy3a | KECTKOCTH MPYXMHEL, HCCIIE/I0BAHAC HE3aBHCHMOCTH nepuoa KonebGaHui HUTIHOTO
MaSTHHKA OT Macchl rpysa. [IpoBepka yClIOBHS PABHOBECHS pbluara

Dusuyeckue A61eHUs 8 NPUpode. IPUMEPEI JIBHKEHHS C Pas/IHIHBIMA CKOPOCTAMH B ’KUBOH U HEIKHBOH
npupoje, JeiicTBHe CHJIBI TPEHHs B TPHPOAE M TEXHHUKE, MPWIHBBL M OTJIMBEI, JIBH)KCHHE IUIAHET

1.30 | ConmeuHoii CHCTEMBI, PEAKTHBHOE JBHXCHHUE KUBBIX OPraHMH3MOB, PEIMArd B TEIC geJI0BeKa, BIHSIHHC
aTMocd)epHOrO JABJIEHHsS HA JXKHBOH OpPTaHH3M, IJIaBaHHE pBI0, BOCHPHUATHE 3BYKOB KMBOTHBIMH,
3eMIeTpsiCeHre, CeficMHUYECKUE BOTHEL IIyHAMH, 5XO
Texnuueckue ycmpoticmea: CIAOMETP, NATIMKHA TO0KEHHS, paCCTOAHHA K yCKOPCHHA, TUHAMOMETP,
TOJIIIMITHAKH, PAKETHI, PhIYar, MO/BHKHBIH H HeIOBHIKHBINA OJI0KH, HAKIOHHAS IUIOCKOCTB, IIPOCTHIC

1.31 | MexaHusMbl B OBITY, cOOOIIaiOmMEcs COCYHEL, yCTpOHCTBO BOJOMNPOBOJA, THIPaBIHYECKUA ITIpece,
MaHoMeTp, 6apoMeTp, BEICOTOMED, TIOPIIHEBOM HACOC, ApEOMETP, IX0JIOT, UCIIONB30BAHKE YIIBTPa3Byka
B OBITY ¥ TEXHHKE

2 TEIUIOBBIE SIBJIEHMA
71 OCHOBHEIE MOJIOKEHNS MOJNEKYIAPHO-KUHETHIECKON TEOPHH CTPOCHHS BCHIECTBA. Mopenu TBEPIOTO,
] JKHIKOTO ¥ ra3000pa3Horo cOCTOsHMIT BemecTBa. KpuCTAIHIECKHE H amopGHEIe Tena
29 JlBwkenue yacTHi BemecTsa. CBA3h CKOPOCTH ABIDKCHHA HacTHIL € TemrepaTypoii. bpoyHOBCKOE
' nBwkeHne, uddysus
2.3 | CmauMBaHKe U KaIUJUIAPHBIC ABJICHUSA
2.4 | TenoBoe pacHIMPEHHAE H CHKATHE
2.5 | Tennooe paBHOBECHE B
2.6 | Buyrpensss sHeprus. PaGoTa u Temionepesnata Kax cr10c00bl H3MEHEHHS BHYTPEHHEN SHEPIrHH
| 2.7 | Buasl Temuionepeadn: TeIIONPOBOAHOCTD, KOHBCKIHA, U3JTy4EeHHE
Harpepanwue 1 oxyaxaenue Tei1. KomuyecTso TerioTaL. V nenpHask TEIIOEMKOCTB:

28 | Q=cm(t,—t;)
3aK0H COXPaHEHUS SHEPTHH B TEIIOBBIX IIPOLIECCax. VpaBHeHHe TeII0BOTO OaaHca:

29 | Q+0,+..=0
Vcnaperue u KonaeHcanys. Mi3sMenenne BHYTPEHHEH SHEPIHIH B NPOLECCE UCIApEHHA H KOHJICHCAITHH.

210 | Kumenne sunkocTu. Y Ae/IbHAS TEIIOTa HapooGpasosannst: L = O/m

2.11 | BmaxxHOCTh BO3yXa
TnaBienye ¥ KpHcTaUH3anys. VisMeHeHHEe BHYTPEHHEH SHEPruM IIPH ILIABJICHUHA H KpHCTALIU3allU K.
VY menpHad TEIIOTA INIaBJICHUS!

2.12 A—Q

m

713 BHYTpeHHSs SHEPIHs CropaHys TOIUIABA. Y Ie/IbHas TEIUI0Ta CropaHus ToIuIMBa: ¢ = O/m

2.14 | TIpunimnsl paboThl TEMIOBEIX meuraresneif. KI1J[ TenaoBoro ABATaTeIs

2.15 | IIpaxmuveckue pabonvl




V3mepenue yaenbHONH TEMIOEMKOCTH METAUTMYECKOTO IIHITHH/IPA; KOMHYECTBA TEIIOTEL, IOy4E€HHOTr0
BOJIOH KOMHATHOH TeMIepaTyphl ()MKCHPOBAHHOH Macchl, B KOTODYIO OITYIIEH HArPeTHIA LHIHHID;
KOJIA4ECTBA TEIUIOTHI, OTAAHHOTO HATPETHIM LHIHHAPOM, MOCJE ONYCKAaHHS €ro B BOJAY KOMHATHOMH
TEMIIEPaTyphl; OTHOCHTENLHOH BIWKHOCTH BO3JAyXa, YAENbHOW TEIIOTHl IUIABICHHA JIbJA.
Hcenenoanue n3MeHEHHS TEMIIEPATYPEI BOJIBI IPH Pa3IMYHBIX YCIOBHSIX; SBJICHHA TEII00OMeHa IpH
CMELTMBAHWH XOJIOAHOH H rops4eil BOABL; IIpoliecca HeIapeHHs
Dusuveckue AGNeHUL 6 npupode: TIOBEPXHOCTHOE HATSIKCHHE M KANWULIPHBIE SBICHHS B IIPHPOJIC,
2.16 | kpucTamisl B npupose, u3mydeHue ColHIla, 3aMep3aHne BOAOEMOB, MOPCKHE GpH3BI; 06pa3oBaHHe POCHL,
TyMaHa, HHed, cHera
Texnuveckue ycmpouicmea: XalMIULSIPhl, NPHUMEPHl HCHONBL30BAHMSA KPHUCTAIOB, JKHUIKOCTHBINA
' 2.17 | TepMOMeTp, AAaTYHK TEMIIEPATYPHI, TEPMOC, CHCTEMA OTOIUICHHS JOMOB, THIPOMETPEL, TICHXPOMETP,
naposas TypOuHa, ABUraTelb BHYTPEHHErO CrOPaHHs
3 SJIEKTPOMATI'HUTHBIE SIBJIEHU S
3.1 | Onekrpusamms Ten. J[Ba BUIa SJIeKTPHYECKHX 3apSI0B
3.2 | BzaumoneiicTBre 3apskeHHBIX Tell. 3akoH KynoHa
3.3 | 3aKoH cOXpaHEHHA IEKTPHISCKOrO 3apsiia |
34 SneKTpaveckoe rone. Hanpsmx€HHoCTs S1eKTpuIecKkoro mojst. [[pHHNHI Cynepno3HIHy SMeKTPHYECKUX
' nojieH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocuremu srnextpudeckux 3apsanos. [leficTBHe SMEKTPHYECKOrO IMONA HA OJICKTPUYECKHE 3apsbl.
) ITpOBOIHHKY M JUIIEKTPHUKH
IlocTosanubli snekTpuaeckui Tok. JleiicTBHs smekTpudeckoro Toka. Cuna Toka, Hanpaxenwue.
I=q/t, U= A/
3.6 ¢ 4
DneKTpHYECKOe COMPOTHBIICHHE. Y IEIBHOE 3IEKTPHYECKOE COMIPOTHRIICHHE:
37 |R=pl/S
38 3axon Oma Jutst ydacTka anekrpuyeckoit uermu: / = U/R
IlocnenoparenbHoe coeAUHEHHE TPOBOTHHKOB:
3.9 | [Mapamneneroe coeMHEHHE IPOBOIHUKOB PABHOTO CONPOTHBIICHHS:
U =0k I=1 +I;R=§.
1 2 1
2
| CMenanHbIe COEIMHEHNUS IPOBOHUKOB
3.10 Pa6ota u MomHOCTE dnexTpHyeckoro Toka. A = Ult, P = Ul
3akon J[xoymst — Jlenna:
2
3.11 O=I"-R-t
3.12 | OmsiT Operesa. MarauTHOE mojie psAMOro IPOBOJHHKA ¢ TOKOM. JIMHHE MarHHTHON HHIYKIAK
3.13 | MarHuTHOE 1oJIe MOCTOSHHOTO MarHuTa. B3auMoielicTBHe MOCTOSHHEIX MATHUTOB
3.14 | JleficTBHEe MarHMTHOTO MOJIs HA ITPOBOIHAK C TOKOM
3.15 | Onerrer @apases. SIiienne 571eKTPOMArHATHON HHIYKIIHH. ITpasuio Jlenna
IIpaxmuyeckue pabomui
3.16 | Vismepenue >MeKTPHUECKOrO CONPOTHBICHHS PE3HCTOPA; MOUIHOCTH SJICKTPUYECKOr0 TOKa; paboThl
SJIEKTPUYECKOr0 TOKA.




Uccreionanne 3aBHCAMOCTH CHUIBI TOKa, BOHMKAIOIIETO B MPOBOAHHMKE (PE3HCTOPEI, JIaMTIOuKa), OT
HANPSDKEHHUS HA KOHIAX MPOBOHUKA; 3aBUCHMOCTH CONPOTHBICHHSA OT AIMHBI TPOBO/HHAKA, MTOMIA/H
€ro MONEPEYHOTO CeUeHHs U yIEILHOIO COIPOTHBIICHHUS.

[IpoBepxa TNpaBWia M OJEKTPHYECKOrO HANPSKEHWS NP  MOCHEAOBATCIBHOM  COCIMHCHHMH
TIPOBOJTHUKOB; [[PABUIIA JUIS CHITBI STIEKTPHYECKOT0 TOKA IPH Napajlie/IbHOM COeTHHEHHHA MPOBOIHUKOB
(pe3mcTOpH! H 1AMII0UKa)

Qusuyeckue s6Nenus 6 npupode: DIEKTPHYECKUE SBICHMS B atMocdepe, SNEKTPHYECTBO KHMBBIX

3.17 | opraHu3MOB, MArHUTHOE I10JIE 3emIIH, Apeii() MOMOCoB, POk MArHATHOTO TMOJIA AJIA KH3HH Ha 3emie,
MOJIIPHOE CHAHHE
Texnuyeckue ycmpoiicmea: dMeKTPOCKOII, aMIEPMETp, BOILTMETP, PEOCTaT, CUETIHK HNEKTPHIECKOH
31g | OHEPrHm, SIEKTPOOCBETHTENbHEIE  [PHGOPHI, ~HArpEBaTeNbHbIE  JIEKTPONPHOOPbI (puMepsl),
3JIEKTPHYECKHE MPEIOXPAHATENH, JIEKTPOMAarHuT, IEKTPOIBUraTeNb MOCTOSHHOTO TOKA, ME€HEPATOP
MOCTOSHHOI'O TOKA
| 3.19 | DnexrpomarsuTHbIe BomHbl, [1Ikama s7eKTpOMAarHuTHBIX BOJH
3.20 | JIyuesas mozens ceTa. IIpamMONMHEHHOE PACIIPOCTPAHEHHUE CBETA
| 3.21 | 3axom orpaxenus cseta. ITnockoe sepkano
3.22 | IIpenomneHue cBeTa. 3aKOH MPEIOMIICHHUSA CBETA
3.23 | JIucmepcus cBeTa
3.24 | Jlunsa. Xoj aydeii B muH3e. POKYCHOE PACCTOSHUE JIMH3EL. OnTtuueckas cuna mua3sl D= 1/F
3.25 | I'mas xak onTuyeckas cucreMa. OnTudeckue mpuOopsI
IIpaxmuyeckue pabomvl
#HH#Par##H#aMepeRre ONTHYECKOH CHIIBI cobUparomlel THH3bI; HOKYCHOrO PacCTOAHUA coOuparomein
nuH361 (110 CBOMCTBY PaBEHCTBA PasMEpoB Mpe/iMeTa W M300paKeHus, KOrjaa MpeaMET PacroyoKeH B
3.26 | aBoitHOoM (oKyce), moKa3aTens IPeJIOMICHH CTEKIIa,
#H##Par### icenenoBande CBOMCTBA M300paKeHHs, MOJTYYEHHOTO C TIOMOIIBIO COOMpArOIuel JTHH3BI
H3MEHEHHs (POKYCHOTO PACCTOSHHUS ABYX CIOXKEHHBIX JIMH3; 3aBUCHMOCTH yTJIa IPEIOMIICHIS CBETOBOTO
JIy4a OT yTJia ITaIeHHs Ha TPAHHULIE «BO3/YX — CTEKJIO) ]
397 Qusuveckue asnenus ¢ npupode: 3arvenus Comuna u JIyHsl, uBeTa Teil, ONTHYCCKHE SBJICHHA B
arMoctepe (uBeT Heba, pedpakya, pagyra, MEPaX)
3.28 | Texnuueckue ycmpoiicmsa: O4KH, IEPUCKOI, (PoTOANIAPAT, ONTHIECKUE CBETOBO/IEI
4 KBAHTOBBIE ABJIEHWA
| 4.1 | PammoakTHBHOCTB. Allb®a-, 6eTa-, raMMa-H3TyqCHH. Peaxuun anbda-u Gera-pacrnana
4.2 | Onbirsl Pesepdopaa 1o paccesHuio anb(a-gacTuil. [TnanerapHas MOAEIL aTOMa |
4.3 | CocraB aToMHOro si71pa. M30TOmIBI
4.4 | Ilepuon moirypacriazia aTOMHBIX A71ep
4.5 | SInepuble peakiiy. 3aKOHBI COXPAHEHHS 3apsAN0BOr0 ¥ MacCOBOro THUCeN
Dusuveckue seneHus 6 Npupode; eCTECTBEHHBIH pPalUOAKTHBHBIA (OH, KOCMHYECKHE JIy4H,
4.6 | panMOAKTHBHOE W3NyUCHUE IPUPOIHBIX MUHEPAIIOB, ICHCTBHE PAIHOAKTHBHBIX 3Ty YeHHH Ha OPraHu3M
yeloBeKa |
47 Texnuueckue ycmpolicmea: CUEKTPOCKOI, WHIMBHAyalbHBI J03UMETp, kamepa BuibcoHa, snepHad

SHEepreTHKa
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