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IHHOACHUTEJIbBHAS 3AIINCKA

[IporpaMmMa mo ¢u3uKe Ha ypOBHE OCHOBHOrO OOIIEro OOpa3oBaHHSA COCTaBJIE€HAa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOCHHs Ha 0a30BOM ypOBHE OCHOBHOW 00pa3zoBaTelbHOM
nporpammel, npeactaBieHHbIX B @I'OC OO0, a Taxke ¢ yuértom deaepanbHoi pabodeil mporpaMMbl
BocnuTanus u KoHnenmuu npenoaBanus yueOHoro npeamera « Duznkay.

Copepxanue mnporpamMmbl 1o (U3MKE HaAmpaBlieHO Ha (OPMUPOBAHHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAOIINXCS M OPTaHU3AINI0 U3Y4YeHHs PU3UKH Ha IeITeTbHOCTHOM OCHOBE. B mporpamme
1Mo (U3HMKE YUYUTHIBAIOTCS BO3MOXKHOCTH ydeOHOTO npeamMera B peanu3anuu tpedoBannii ®I'OC OO0 k
TUTAHUPYEMBIM TUYHOCTHBIM M METANPEAMETHBIM pPe3yJibTaTaM 00yUeHHUS, a TAK)KE MEKIIPEIMETHBIC CBS3H
€CTECTBEHHOHAYYHBIX YYEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHUsl.

[Tporpamma no (hu3MKe ycTaHABIMBACT paclpesieleHne y4eOHOro MaTepHuaia 1mo rojam o0ydeHus
(mo kyaccam), mpejiaraeT IPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHSI IPEIMETHOTO COJICPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yJatommXcsl.

[IporpamMma mo ¢usuke pa3zpaboTaHa C IENbIO OKa3aHUS METOAUYECKOM MOMOIIM YYHUTENI0 B
COo3JIaHNH paboUeil MPOrpamMMEbI 10 Y4€OHOMY MTPEIMETY .

Ou3uka SBISETCS CUCTEMOOOpA3yIOUIMM Ui E€CTECTBEHHOHAYYHBIX YYEeOHBIX MPEIMETOB,
MTOCKOJIbKY (DM3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUMN, N3y9aeMbIX XHMHEH, OMOJIOTHEH,
acTpoHOMHEH U (Qu3uveckol reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MUDA,
MPeOCTaBIsIeT Hanboiee sCHbIe 00pa3lbl MPUMEHEHHUSI HayYHOT'O METOJa MO3HAHUA, TO €CTh CIocoda
MOJIyYEHUs1 JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnHa #3 IIIaBHBIX 337124 (PU3NYECKOTO 00pa3oBaHUs B CTPYKType 001iero o0pa3oBaHUsl COCTOHT B
(hopMUPOBaHUU €CTECTBEHHOHAYUYHOM IrPaMOTHOCTH M MHTEpeca K HayKe y 00yJaroImuxcsl.

W3zydenne ¢pu3uky Ha 6a30BOM YPOBHE MTPEAIIOIATAET OBJIaICHUE CIEAYIOIIMMU KOMIETEHTHOCTSIMH,
XapaKTEPU3YIOLMMHU €CTECTBEHHOHAYYHYI0 I'PaMOTHOCTb:

® Hay4YHO OOBSICHSTH SIBICHUS;

® OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

® UHTEPIIPETUPOBATH JIAaHHBIE U UCIIOJIb30BATh HAyUHbIE JI0KA3aTEIhCTBA ISl IIOTYyUYECHUS BHIBOJIOB.

Ienu n3ydenus (QU3UKKU Ha YpOBHE OCHOBHOT'O 00IIero odpazoBaHus ompeseneHsl B Konnenuuu
npenoaaBaHusi ydeOHoro mnpenMera «Ddusuka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepanuu, pearu3yONMX OCHOBHBIE 00II€00pa30BaTEbHBIE MPOTPaMMbl, YTBEPKIAEHHON pelieHneM
Konnerun MunucrepctBa npocsenieHus Poccuiickoit ®eneparnuu (mpotokona ot 3 mekadbps 2019 r. Ne
[TK4BH).

Hean nzyvyenus puznkm:

® IPUOOpPETEHNE MHTEPECA U CTPEMIICHUS 00yUaIOIINXCS K HAYYHOMY U3YUEHUIO TIPUPOJIbI, pa3BUTHE
WX UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE MPEACTABICHUI O HAyYHOM METOJIe MO3HAaHUA U (HOPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIIEHUS K OKPYKAIOITUM SIBIICHUSM;

¢ popMupoBaHNE HAYYHOTO MHPOBO33PEHHS KaK Pe3yJibTaTa U3yUeHHUs] OCHOB CTPOCHUS MaTEpHH U
(byHIaMEHTaIbHBIX 3aKOHOB (DHU3HKH;

e hopmupoBaHUe TPENCTABICHUNH O ponu (PU3UKK IS Pa3BUTHUS JIPYTHX €CTECTBEHHBIX HayK,
TEXHUKH W TEXHOJIOTHIA;

e pa3BUTHE MPEACTABICHUI O BO3MOXHBIX cepax Oymyuieil mpodeccuoHaIbHOW AeATeIbHOCTH,
CBSI3aHHOU C (PU3UKOM, MOATOTOBKA K JIalbHEHIIEeMy 00YYSHHIO B 3TOM HAIPABJICHHH.

JlocTukeHre 3THX LieJedl mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro 0OpazoBaHUs
o0ecreunBaeTcs peleHueM CIeAyOInX 3a1a4:

e IpHOOpETeHNE 3HAHWM O JHUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHMYECKUX, TEIIIOBBIX,
AIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;

¢ IPHOOPETeHNE YMEHUH OMHUCHIBAaTh M OOBSACHATH (PHU3UYECKHE SBICHUS C HCIOIH30BAHUEM
MOJYYEHHBIX 3HAHU;



® OCBOCHHE METOJIOB PEIICHHs MPOCTEHIMX PACYETHBIX 3a/lad C HCIOJb30BaHUEM (UBHUYECKUX
MOJIETICH, TBOPUYECKUX W MPAKTUKOOPHUEHTUPOBAHHBIX 3a/a4;

® pa3BUTHE YMEHUI HAOIOIaTh IPUPOIHBIE SBICHUS U BBIIIOJIHATE OIBITHI, JJA0OPATOPHBIE pabOTHI
U DKCIEPUMEHTAIbHbIC UCCIEA0BAHUS C UCTIOIb30BaHUEM U3MEPUTEIbHBIX IPHOOPOB;

® OCBOCHHUE MPUEMOB paboThI ¢ HHPOpMaIueil GU3NIECKOro coAep KaHusl, BKIIOYas HH(OPMALIUIO O
COBPEMEHHBIX JIOCTIKCHUSAX (PU3UKH, aHAIU3 U KPUTHIECKOE OLICHUBaHNE NH(POPMAITUY;

®3HAKOMCTBO CO cdepaMu TPOoPECCHOHATHHONW JEATEIBHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU T€XHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIii YPOBEHB) HA YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUS OTBOIUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B HefIeN0), B 8 Kiacce — 68 yacoB (2 yaca B He/Iel0), B 9 kiacce
— 102 yaca (3 yaca B HefeINIO).

[Ipennaraemelii B mporpamme 1o ¢u3MKe MepedyeHb Ja0OpaTOpHBIX pPabOT U ONBITOB HOCHT
PEKOMEHIaTeNbHBIA XapakTep, YYUTENb ACNAeT BHIOOP MPOBEACHUS JTA0OPATOPHBIX PadOT U OMBITOB C
y4€TOM HWHIUBUAYaJIbHBIX OCOOCHHOCTEH OO0y4aroumxcs, CHHCKAa OSKCIEPUMEHTAIbHBIX 3aJaHui,
IpeJylaraeéMbIX B paMKaxX OCHOBHOTO TOCYAapCTBEHHOTO SK3aMeHa 10 (pH3HKe.

COJAEPKXAHUE OBYYEHUA

7 KJIACC

Pasnen 1. ®usuka u e€ posib B NIO3HAHMHN OKPY:KAKOIIEro MUpa.

®dusuka — HayKa o npupone. Asnenus npupoasl. U3NUECKUe SIBICHUA: MEXaHUYECKHE, TEIJIOBBIE,
JIEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

®dusnueckue BeauuuHbl. V3mMepenne gusnueckux BennyuH. Ousznyeckue npudopsl. [lorpenHocTs
n3MepeHnil. MexxyHapoaHas CuCTeMa €AMHULL.

Kak ¢u3uka u apyrue ecTecTBEHHblE HayKH HM3y4yaroT Npupoay. EcTecTBeHHOHay4HbBI MeETOJ
MO3HAHUA: HAOIIOACHME, TOCTAHOBKAa HAYYHOTO BOINPOCA, BBIABM)KEHUE THUIIOTE3, SKCIEPUMEHT II0
IIPOBEpPKE TMIIOTE3, 00BsICHEHNE HabMogaeMoro siBieHus. Onucanue GU3NYECKUX SIBICHUH ¢ TOMOIIbIO
MOJIETIEH.

JHemoncmpayuu.

1. MeXaHI/I‘IGCKI/IG, TCIIJIOBBIC, DJICKTPUUCCKHUE, MAIrHUTHBIC, CBETOBLIC SABJICHH .

2. duznyeckue MpUOOPHl U TMPOIEAypa MPSAMBIX HM3MEPEHUN AaHAOTOBBIM U HHU(PPOBBIM
npudopom.

Jlabopamopnvie pabomol u onvimol.

1. Onpenenenre UEHbI JeNIEHUs MIKaJIbl K3MEPUTEIBHOTO pHOopa.

2. N3mepenne paccTOsSHUN.

3. N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeA.

4. Omnpenenenne pa3smMepoB MajbIX TEJ.

5. WN3mepenue TemmepaTypsl MpU TOMOIIM JKUIKOCTHOIO TEPMOMETpa M JlaTyMKa
TeMIepaTyphbl.

6. [IpoBenenue wccienoBaHUs IO MPOBEPKE THIOTE3bl: JAlIbHOCTh TMOJIETA ILAPHKA,

MyIIEHHOTO TOPU30HTAIBHO, TeM OO0JIbIIe, YeM OOJBIIIE BHICOTA MTyCKa.

Pa3znea 2. IlepBoHayanbHble CBEeHUS 0 CTPOCHUHU BelllecTBA.

CrpoeHue BelIecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mmepbl. ONbITHI, JOKA3bIBAIOIINE JUCKPETHOE
CTpOEHHE BEIECTBA.

JIBrkeHnue yactull BemecTBa. CBsI3b CKOPOCTH JIBUKEHUSI YACTUIl C TeMIepaTypoil. bpoyHoBckoe
newkenue, nuddysus. BzanmoaelicTBre 4acTUIl BEECTBA: MPUTHKEHNE U OTTAIKMBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOSHUE Tra30B, KUIKOCTEH U TBEPABIX (KPUCTATITMUECKUX ) TEI.
B3auMocBsI3p  MeXIy CBOWCTBAMHM BEIIECTB B  Pa3HBIX arperaTHBIX COCTOSHUSIX H  HX
aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habnronenue OpOyHOBCKOTO JABHKEHHUS.



2. Hab6monenue quddysun.

3. HaOmonenue siBiieHUN, OOBACHSIOMIUXCS TPHUTSHKEHUEM WU OTTATKMBAHMEM YAaCTHIL
BElIECTBA.

Jlabopamopuvie pabomol u onvimol.

1. Onenka AuaMerpa aroMa METOI0M PSJIOB (C UCIONIb30BaHUEM (oTorpaduii).

2. OnbITHI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHSI Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKECHHUSL.

Paspnen 3. /IBukenue u B3aumojieiicTeue TeJl.

Mexanuueckoe nBrxeHue. PaBHomepHOe M HepaBHOMepHoe aBmkeHue. Ckopoctb. CpenHss
CKOpPOCTb IIPY HEPABHOMEPHOM JIBUKEHUU. PacuéT myTu 1 BpeMeHU JABHKEHUS.

SBnenue uHepuMU. 3aKOH MHEpUUU. B3aumonencTBue Tell KaK NPUYMHA HU3MEHEHUS CKOPOCTH
nBWKEeHMsT Ten. Macca kak Mepa uHepTHocTH Tena. IlmoTHocTh BemecTBa. CBA3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJI B eIMHUIIe 00bEMA BEIleCTBa.

Cuna xak xapakTepucTuka B3aumojienctBus ten. Cuiia ynpyroct u 3akoH ['yka. M3mepenue cuibl
C IIOMOUIBIO JUHAMOMETPA. SIBIIEHHE TATOTEHUS U cuia TshkecTu. Cuila TsShKeCTH Ha Apyrux IaHeTax. Bec
tena. HeBecomocTs. CroxeHHe cuil, HallpaBJIEHHBIX 10 0HOHN mpsMoil. PaBHozelicTByromas cui. Cuna
TpeHus. TpeHue CKOIbXEHHS U TPEHUE MTOKos. TpeHne B IpUpoie U TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro JBHKEHUS Tena.

N3mepenune ckopocTy NpsIMOIMHENHOTO ABHXKEHUS.
Habmtoienue siBJeHUS] HHEPIIHH.

Habnronenne u3MeHeHUs! CKOPOCTH MTPU B3aUMOJICHCTBUN TEIl.
CpaBHeHME Macc 10 B3aUMOJACHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHOW MPSIMOM.
Jlaﬁopamopubte paodomwl u onvimMol.

S S

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBIKEHHUS (IIapuka B JKUIKOCTH, MOJEIH
AJIEKTPUUYECKOTO aBTOMOOMIIS U TaK JaJiee).

2. Omnpenenenue cpeaHel CKOPOCTH CKOJBXKEHHsI Opycka WM IIapuKa [0 HaKIOHHOM
IJIOCKOCTH.

3. Ompenenenue MmI0OTHOCTH TBEPOTO TeEa.

4. OnbITH, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb pPACTSKEHUs (IedopManuu) MpYKHHBI OT
MIPUIIOKEHHOMN CHIIBL.

5. OmnbITHl, 1€MOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHMsI CKOJIbBKEHHMsS OT Beca Tela U

XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3pnen 4. /laBieHue TBEPABIX TeJl, KUIAKOCTEH M Ta3o0B.

Jasnenue. CriocoObl YMEHBIIICHUS U YBETUUCHUS IaBlieHus. JlaBieHue ra3a. 3aBUCUMOCTb JIaBJICHUS
raza ot o0béma, Temmneparypsl. [lepenaua naBneHus: TBEPABIMHU TellaMH, KHUAKOCTSAMU U ra3zaMu. 3aKOH
[Tackans. [ITneBMaTH4eckre MaIMHbI. 3aBUCUMOCTD JTaBJICHUSI ’KUIKOCTH OT IITyOUHBI. [ napocraTuiyeckuii
napanokc. Coobmatoniuecs cocynsl. ['uapaBinueckne MeXaHU3MBbl.

Atmocdepa 3emsin U atMmocdhepHoe naBieHue. [IpuunHbBI CymmecTBOBaHUS BO3AYIIHONW 000T0YKH
3emnu. OnbiT Toppuderuu. M3mepenue atMochepHOro AaBlieHus. 3aBUCUMOCTh aTMOC(HEpPHOTOo JaBICHUS
OT BBICOTHI HaJl ypoBHEeM Mopsi. [Ipubopsr 1y1st m3mMepenus aTMochepHOTO TaBICHHUS.

JleficTBUE JKMJIKOCTU M Ta3a Ha MOTPYKEHHOE B HUX Teno. BeiTanmkuparomias (apxumeaoBa) CHIA.
3akon Apxumena. [TnaBanue ten. BozgyxomnnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHUs KUJKOCTHIO U Ta30M.
Coobmarommecst CoCyabl.

I'mppaBnuueckuit mpecc.

[IposiBnenue necTBus aTMOCHEPHOTO JTABJICHHUS.

Nk W=



6. 3aBHCHMOCTD BBITAJKHBAIONIEH CHIIBI OT 00BhEMA MOTPYKEHHOW YacTH Tella U TUIOTHOCTH
KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIICH CUJIbI BECY BHITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus TeN: IJIABAHUE WJIM MOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOILIEHUS
IUIOTHOCTEH TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejia B BOJIE OT 00BbEMa MOTPYKEHHOU B KHUIKOCTh YaCTH
Tena.

2. Onpenenenre BHITAIKUBAIONICH CUIIBI, ICUCTBYIOIIECH Ha TEJO, MOTPYKEHHOE B )KUIKOCTD.

3. [IpoBepka HE3aBHCUMOCTH BBITAIKHABAIOLIECH CUJIbL, ICUCTBYIOLIEH HA TEJIO B XKUJIKOCTH, OT
Macchl Tejia.

4. OMBITHI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUJIBI, IEUCTBYIOIICH Ha TEJIO
B JKUJKOCTH, OT 00bEMA MOTPYKEHHOHN B )KHUIKOCTh YaCTH TEJIa M OT TJIOTHOCTH JKHIKOCTH.

5. KonctpyupoBanue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKA H ONpeneieHue e¢€
Ipy30I0AbEMHOCTH.

Paznea 5. PaGora n MomHOCTDh. JHEprus.

Mexanundeckas pabora. MOIIIHOCTb.

[IpocThle MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuUiio paBHOBecHs pblyara.
[Ipumenenue mpaBuiia paBHOBecHs pblyara K Oyoky. «3omotoe mpaBuiio» mexaHuku. KIIJ[ mpoctbix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanundeckasi sHeprus. Kunetudyeckas U nmoTeHUUalIbHas sHeprus. [IpeBpailienre oHOro BUa
MEXaHUYECKON IHEPTUHU B IPYroi. 3aKOH COXPAaHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. [Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuusie pabomot u onvimeol.

1. Onpenenenre padboThl CUITBI TPEHUS TPU PABHOMEPHOM JBUKEHHUHU T€JIa 10 TOPU30HTAIbHOMN
MTOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.

3. N3mepenue KIT/I HakJIIOHHOMN TUIOCKOCTH.

4. N3yyeHnne 3aKoHa COXpaHEHUsI MEXaHUUECKON SHEPTUH.

8 KVIACC

Pa3nen 6. TenioBble siB1eHHS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOpHH CTPOEHHU BenlecTBa. Macca 1 pa3Mepsl
aTOMOB U MOJIEKYJ. OMBITBI, TOATBEPXKIAIONINE OCHOBHBIC TIOJIOXKEHHUS MOJIEKYISIPHOKHHETUIECKOM
TEOPHH.

Mopenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOrO0 COCTOSHHMM BemiecTBa. Kpucramimueckue u
amopdubie Tena. OObsSCHEHUE CBONCTB TrazoB, JKUIKOCTEH W TBEPABIX TET HA OCHOBE MOJIOKEHUU
MOJICKYJISIPHO-KMHETHUECKOW Teopuu. CMauynBaHWe W KallWULIPHBIC sBJICHUs. TemioBoe pacimupeHue u
coKaTHe.

Temneparypa. CBsizb TeMIEpaTypsl CO CKOPOCTBIO TEIUIOBOTO IBWIKEHWS YacTUIl. BHYyTpeHHss
sHeprusi. CrocoObl M3MEHEHUs BHYTPEHHEH HSHEpruu: Terionepenada W COBepIIeHHe padoThl. Buisl
TEIUTOTIEPEIavu: TEIMJIONPOBOHOCTD, KOHBEKIIUS, N3JIyUCHHE.

KonmdecTBo TemaoThl. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeMI000MEH U TETIOBOE PaBHOBECHE.
VYpaBueHnue TerioBoro Oamanca. [lmaBneHwe u OTBepACBaHWE KPUCTAUIMUECKUX BEIIECTB. Y eibHas
teriora miuaBieHus. [lapooOpa3oBanme u koHaeHcanusi. Mcmapenwe. Kumenue. YienbHas Temiora
nmapoo0pa3zoBaHus. 3aBUCUMOCTh TEMITEPATypPhl KUTIEHUS OT aTMOC(EPHOTO JTaBJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBaA. Y IelbHAs TEIIOTA CTOPAHUS.

[Mpunnune! padotel TemnoBbix nBurateneit KIIJI temmoBoro neurarens. TemoBble ABUTaTeNH U
3alIuTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SPHEPTUU B TEIJIOBBIX MPOLIECCaX.



Hemoncmpavyuu.

1. Habnronenue OpOyHOBCKOTO JABHKEHHUS.

2. Ha6monenue quddysun.

3. HaGnronenue siBieHNi cMaunBaHUs U KalTWJUISIPHBIX SIBICHUH.
4. Habuoienue TemnoBoro paciupeHus Ted.

5. V3meHeHne naBneHHs ra3a Mpu U3MEHEHHH 00bEMa M HarpeBaHUU WIIA OXJIAXKICHHUH.
6. [IpaBuna uzmepeHus TemnepaTypbl.

7. Buns! Teronepenayuu.

8. OxnaxkieHue Ipy COBepUICHUH PabOThI.

9. Harpeanue npu coBepiieHMH padOThl BHEITHUMH CHUJIAMH.
10. CpaBHeHME TEMIOEMKOCTEN pa3InyHbIX BEIIECTB.

11. Habmronenne kumeHusl.

12. Habntoienne noctostHCTBa TeMIIEpaTyphl MPH IUIABICHUU.

13. Mopenu TenaoBbIX JIBUTaTENEH.

Jlabopamopuuvie pabomot u onvimeol.

1. OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSHKECHUSI.

2. OnpITHI 10 BRIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOW COJIM WIIM caxapa.

3. OmnbITH IO HAOTIOIEHHUIO TETUIOBOTO PACHIMPEHHS T'a30B, )KUKOCTEH 1 TBEPBIX TEL.

4. Omnpenenenue AaBieHUs BO3ayXa B OaJUIOHE MITIPHIIA.

5. OMBITHL, AEMOHCTPUPYIONINE 3aBUCUMOCTD JABJICHUS BO3/IyXa OT €ro 00bhEMa 1 HarpeBaHus
WM OXJIQXKICHUS.

6. [IpoBepka THUMOTE3BI JUHEHHON 3aBHCHUMOCTH JUIMHBI CTOJIOMKA JKUJKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOmoienne wW3MeHEHHsI BHYTPEHHEH SHEpPruM Tela B pe3ydbTaTe TEIUIONEpenayd U
paboThl BHETHUX CHUIL.

8. HccnenoBanue siBICHUS TETUIOOOMEHA TP CMENTHBAHUH XOJIOTHOW U TOPSIYed BOJIBI.

9. OmnpeneneHre KOIUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOHN MpH TEIJI00OMEHE C HarpeThiM
MCTAJUIMYCCKUM HUIUHIPOM.

10. Omnpenenenue yneabHON TETIOEMKOCTH BEIIIECTBA.

1. HccnenoBanue npouecca nCnapeHusl.

12. OmnpeneneHre OTHOCUTENBLHOM BIaXXHOCTH BO3IyXa.

13. Ornpenenenne yAeIbHON TEIJIOTHI TUIABICHUS JIb/IA.

Paspen 7. DuekTpu4yecKkne 1 MATHUTHBIC SIBJICHHSA.

Onektpuzanus Ten. J[Ba poaa ayekTpudecKux 3apsnioB. BzauMopaeiicTBrue 3apsHyKeHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTb CHUJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX T€lT OT BEJIMYMHBI 3apsA70B U PACCTOSHUS
MEXJy TeJIaMu).

Onexrpuueckoe nose. Hanpspk€HHOCTH  anekTpudeckoro mnois. llpuHnun —cynepnosunumn
ANEKTPUYECKUX OJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsaoB. OJIEMEHTAPHBIM 3ekTpuueckuil 3apsa. CTpoeHue aToma.
[TpoBOHUKYN W TUAAEKTPUKUA. 3AKOH COXPAHEHHUS JJIEKTPUUYECKOTO 3apsiia.

ONEKTPUUECKUH TOK. YCIOBHS CYLIECTBOBAHUS JJIEKTPUUECKOTO TOKa. VICTOUHMKM IOCTOSHHOTO
ToKa. JleHcTBUS AJIEKTpUYECKOro Toka (TEmIoBOe, XMMHYECKOE, MarHUTHOE). DJIEKTPUYECKUI TOK B
KHUAKOCTAX U razax.

Onektprueckas nenbs. Cuia Toka. DileKTpuueckoe HarpspkeHne. CONpOTHBIEHHE IPOBOJHHUKA.
VY aenpHOE conpoTHBIIEHKE BemecTBa. 3akoH OMa 1715 yyacTka uenu. [lociaenoBaTenbHoe U mapajuieabHOE
COEIMHEHHE MMPOBOJHUKOB.

Pabota ¥ MOUIHOCTH 3neKTpHueckoro Toka. 3akoH Jxoyns—JleHma. DnekTpuueckue Lenu U
MOTpeOUTENH IEKTPUUEcKOl sHeprun B 0bITy. KopoTkoe 3aMbIkaHue.

IToctosiHHBIE MarHuTHl. B3anMonelicTBHE NMOCTOSHHBIX MAarHUTOB. MarHutHoe mnosie. MarHutHoe
roJjie 3eMJId ¥ €ro 3HaYeHue IS KU3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHOE MoJie JIEKTPUYECKOr0 TOKaA.
IIpuMeHeHNE AJIEKTPOMAarHuTOB B TEXHUKE. JleliCTBUE MarHUTHOrO MOJIsI Ha IPOBOAHUK C TOKOM.



DJIEKTPOABUTATEND MTOCTOSSHHOTO TOKA. MICMOIb30BaHKE 3JIEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPaHCHOpPTE.

OnbiTel @apazes. SBneHue sneKTpoMarHuTHOW MHAYKUMU. [IpaBuio Jlenua. DnexktporeHeparop.
CrocoObl  MOYYEeHHS IICKTPUUYECKOW SHEPTUU. DJNEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHHKAX

SHEPTHUH.

Jemoncmpayuu.

1. DJeKTpu3anus Tell.

2. JIBa pojia JIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.

3. Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOIIA.

4. DnexTpocTaTuuecKas NHIYKIIHS.

5. 3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsII0B.

6. IIpOBOAHMKY M TUAIEKTPUKH.

7. MonenrpoBaHuE CUIIOBBIX JIMHUHN 3JIEKTPHUUECKOTO MOJIS.

8. Hcrounmku mocTostHHOTO TOKA.

0. JIeMCTBUS AIIEKTPUUECKOTO TOKA.

10. DNEeKTPUYECKHUI TOK B KUJIKOCTH.

11. ["a30BbIii pazpsi.

12. H3MepeHne cuibl TOKa aMIIEPMETPOM.

13. W3mepenue 3eKTpHUUecKOro HanpsKeHUsT BOIIBTMETPOM.

14. Peocrar n marasuH cCOpOTUBIICHUN.

15. B3aumoseiicTBuE MOCTOSIHHBIX MAarHUTOB.

16. MopenupoBanre HEBO3MOKHOCTH Pa3ICICHHS TOJII0COB MarHuTa.

17. MonenpoBaHue MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18. OmneIT OpcTena.

19. MarauTHoe 1oJie ToKa. IJIEeKTPOMArHmT.

20. JIeiiCTBHE MarHUTHOTO T0JI HAa TPOBOJIHUK C TOKOM.

21. DNEeKTpOABUTATEIb TOCTOSIHHOTO TOKA.

22. UccnenoBanue siBIEHUS SJI€KTPOMArHUTHON WHIYKITUH.

23. OnsiTel Dapajes.

24. 3aBUCHUMOCTD HaIlPaBJIEHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOZHUKHOBEHHUSI.

25. DIEeKTPOTreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomsl u onsimol.

1. OnbIThI 10 HAOTIOEHHUIO SNEKTPU3AIUH TeT HHIYKIIMEH U IPH COTPUKOCHOBEHUH.

2. UccnenoBanue AeMCTBUS AIEKTPUIECKOTO TOJIS HA TPOBOJIHUKHU U TUDJIEKTPUKH.

3. COopka u mpoBepKa padOoThI STEKTPUUECKOH IIETH MOCTOSHHOTO TOKA.

4. N3mepenne u peryavpoBaHue CUIIBI TOKA.

5. N3mepenue u peryanpoBaHue HAPSKEHUSI.

6. HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, WAYILIEr0 4Yepe3 pe3ucTop, OT COMPOTHUBIIECHUS
pe3ucTopa 1 HanpsHKEHUsI Ha PEe3UCTOPE.

7. OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD DJIEKTPUUECKOTO COMPOTUBIICHUSI TIPOBOTHUKA
OT €ro JIUHBI, IJTOIIA/IM TOTIEPEYHOT0 CEYEHUS U MaTepHara.

8. [TpoBepka mpaBwiia CIOXXEHUS HANPSHKEHUH TMPH MOCIEAOBATEIIbBHOM COCIUHEHHH IBYX
PE3NUCTOPOB.

9. [IpoBepka mpaBuiia AJisi CUIIBI TOKA MPH MAPAIIIEIBHOM COSIMHEHUH PE3UCTOPOB.

10. Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.

1. OrnpeneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE.

12. HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO YEpe3 JIAMIIOYKY, OT HANpsDKEHHUS Ha
HEW.

13. Onpenenenne KII/[ narpeBarens.

14. Hccnenosanyue MariuTHOTO B3aUMOJIENUCTBUS OCTOSIHHBIX MAarHUTOB.

15. W3ydyeHre MarHUTHOTO TIOJISt IOCTOSIHHBIX MAarHUTOB MPH UX O0OBEIMHEHUU U PA3JICIICHUN.



16. UccnenoBanue neicTBUA SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OmnbITH, AEMOHCTPHUPYIOIINE 3aBUCHMOCTH CHJIbI B3aMMOACUCTBHUS KAaTYIIKM C TOKOM H
MarHuTa OT CHJIBI TOKA M HAIPaBJICHNS TOKA B KaTYIIKE.

18. W3ydenue neicTBUs MAarHUTHOTO T10JIS1 HA POBOJIHUK C TOKOM.

19. KoncrpynpoBanue u u3ydenue padoThl 3JEKTPOABUTATEIS.

20. N3mepenue KIIJ[ anexTpoaBUrarenbHOi yCTaHOBKH.

21. OmbITEl 1O WCCIEIOBAHUIO SIBJICHUS O3JCKTPOMATHUTHOM WHIYKIMH: HCCIEJOBAaHHE
M3MEHEHHMI 3HAYEeHUS M HAPABJICHUS MHIyKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexanuveckne siBJICHHUS.

Mexanuyeckoe aBmxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTH
MEXaHUYECKOIro ABUKEHUSA. PaBHOMEPHOE MPSAMOJIMHEHOE ABHKEHUE. HepaBHOMEpHOE NPSIMOTMHEWHOE
nerkeHne. CpeHsis U MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOycKOpeHHOE mpsiMOsTMHEHOE BHkeHHe. CBoOOMHOE maneHue. OnbIiThl [ anmes.

PaBHOMepHOE NBIKEHHE MO OKpY>KHOCTU. llepuon m uwactora obpamenus. JluHeiHas u yrioBas
ckopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

ITepBriii 3akon HproroHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. Ilpuniun
CYNEPIIO3HUINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuia TpeHUs CKOJIbKEHUs, CUJIa TPEHUS [IOKOs, IPyTHE
BUIbI TPECHHUSL.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHUE CBOOOIHOrO majeHus. JBukeHue
wa"et Bokpyr Cousnua. [lepBas kocmuueckast ckopoctb. HeBecoMOCTh U eperpysKu.

PaBHOBecue MmarepuasiibHON TOYKH. AOCONMIOTHO TBEpAOe Teno. PaBHOBecue TBEpPAOro Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc tena. U3menenue umnynbsca. UMmynbsce cuiibl. 3aKOH COXpaHEHUs1 UMITyJibca. PeakTuBHOE
JBH>KEHUE.

Mexannueckasi paboTa ¥ MOIIHOCTh. PaboTa cuil TsKecTH, ynpyroctH, TpeHus. CBs3b SHEPTUU U
pabotsl. [loTeHnnansHas >HEprus Tela, MOJHATOTO HaJl TOBEPXHOCTHIO 3eMiu. [loTeHnnanpHas YHeprus
ckaroi mnpyxuHbl. KuHetnmueckass sHeprus. Teopema 0 KMHETHUUYECKOW SHEPIHMHM. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUN.

Jemoncmpayuu.

1. HabitoieHne MexaHn4ecKoro IBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHuE MyTel U TPAEKTOPUI JBUKEHHSI OJHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HbIX
TEeJI OTCYETA.

3. N3mepenne cKOpoCTH U YCKOPEHUS MPSMOJIMHEHHOTO IBUKEHUS.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

5. HabntoneHue nBuxeHUs Tena 1o OKPYKHOCTH.

6. Habntoienne Mmexanndeckux siBICHUH, MPOUCXOIAIINX B cUcTeMe oTcuéra « Tenexka» npu
e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTEJIbHO KaOMHeTa (PU3UKH.

7. 3aBHCUMOCTh YCKOPEHHUS T€la OT MACChl Tela U JEUCTBYIOIIEH HA HETO CHJIBI.

8. Habntonenue paBeHCTBA CHIT IIPU B3aUMOJICHCTBUU TE.

9. N3menenne Beca Tena Npu yCKOPEHHOM JIBUKEHUH.

10. Ilepenaya nmmynbca Mpu B3auMOIEHCTBUU TEIL.

1. [IpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TEJI.

12. CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJAEHCTBUH.

13. CoxpaHeHHe UMITyJIbca IPU aOCOTIOTHO YIPYTOM B3aUMOACHCTBUH.

14. HabmtoneHne peakTHUBHOTO IBUXKEHHMS.

15. CoxpaHeHne MEXaHNYeCKON YHEPTHH MPU CBOOOTHOM A ICHUH.

16. CoxpaHeHne MEXaHMYECKON PHEPTUH NP IBUYKEHUU TeJIa MO IeHCTBUEM IIPYKUHBI.

Jlabopamopuusie pabomot u onvimol.



1. KoncTpyupoBanue TpakTa Jjisl pa3roHa U JajJbHEUIIIEro paBHOMEPHOTO JIBHKEHUS IIapUKa
NI TCIICKKU.

2. Onpenenenue cpenHeld CKOPOCTH CKOJBbKEHUS Opycka WM ABM)KCHUS IIapHKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHre yCKOpEeHHs Tejla MNpPU PaBHOYCKOPEHHOM JIBJKEHUU IO HAKJIOHHOM
TUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM IBM)KEHHU Oe€3
Ha4aJbHOW CKOPOCTH.

5. [IpoBepka rumoTe3bl: €ciu MpU PAaBHOYCKOPEHHOM JBUKEHHHM 0€3 HAauyaJbHOM CKOPOCTH
ITyTH OTHOCSATCS KaK PsiJi HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJJMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIBHOTO JTABICHHUS.

7. Onpenenenre KO3PGUITUEHTA TPSHHUS CKOIBKCHHUS.

8. Onpenenenue KECTKOCTU MPYKUHBI.

9. Onpenenenne padbOTHI CUITBI TPESHUS ITPH PABHOMEPHOM JBWKCHHUH TEJIa TI0 TOPU30HTAITBHON
MTOBEPXHOCTH.

10. Ompenenenue padOThl CWJIBI YINPYTOCTH TMPU TOIBEME Tpy3a C HCIOJIb30BAHUEM
HEMOJIBYKHOTO U MOABIKHOTO OJIOKOB.

11. N3yuenue 3akoHa COXpaHEHUsI SHEPTUH.

Pa3zgen 9. Mexann4yeckue KoJe0aHuA M BOJIHBI.

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKH KOJIEOaHUI: IEpHUO, YacTOTa, aMIUIUTYAA.
Matematuueckuil U Ipy>KMHHBIN MasTHUKH. [IpeBpaliieHne sHepruu npu KoiaedaTeabHOM JABIKEHUU.

3aryxaromue koseOanus. BeiHyX)neHHbIe KoneOanus. Pesonanc. Mexanndeckue BoHBI. CBOWCTBA
MexaHu4ecKux BoJH. [IpoaoapHbIe 1 nonepeyHsbie BOJIHbL. [[11Ha BOJIHBI M CKOPOCTh €€ paclpOCTPAHEHHUS.
Mexanndeckre BOJIHBI B TBEPJIOM TelIe, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKOCTb 3ByKa 1 BbicoTa ToHA. OTpaxkeHue 3ByKa. IHPpa3Byk U ylIbTpa3BYK.

Jemoncmpavyuu.

1. Habnronenue koneOaHuil Tes moJ 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

2. Habumtonienue xosnebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmtoneHne BBIHYKACHHBIX KOJeOaHUI U pe30HaHca.

4. PacnipocTpanenre npoAoiabHBIX U TONEPEYHBIX BOIH (HAa MOJENHN).

5. HaGmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

6. AKYyCTHYECKUI PE30HAHC.

Jlabopamopuwvie pabomot u onvimol.

1. Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.

2. OmnpeneneHne 4acTOTHI U EPHOAA KosleOaHUH MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NepHoa KoeOaHUi MOIBEIEHHOTO K HUTHU I'py3a OT JUIMHbI
HUTH.

4. HccnenoBanue 3aBUCUMOCTH Teproa KoJIeOaHU! MPY>KUHHOTO MasiTHIKA OT MacChl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH TepHoja KojeOaHui rpy3a, MOABEIIEHHOT0 K HUTH, OT MacChl
rpysa.

6. OMnbITHL, IEMOHCTPUPYIOLIME 3aBUCUMOCTh NIepro/ia KojieOaHuil MPy>KUHHOTO MAasTHUKA OT
MAacChl rpy3a M KECTKOCTH MPYKHHEI.

7. N3mepenue yckopeHust CBOOOTHOTO TMaeHHUSI.

Paszpnen 10. Di1eKTPOMArHUTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEKTPOMarHuTHOE 1oJjI€. DIEKTPOMarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJH. [llkana
OJICKTPOMArdHMTHBIX BOJIH. Hcnomap3oBanne OJICKTPOMArdMTHBIX BOJIH JJIA COTOBOM CBSI3H.

OnexTpoMarHuTHas npupoja cera. CKkopocTh cBeTa. BonHOBBIE cBOICTBA CBETA.

Hemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BosiHOBBIE CBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimol.



1.

N3y4eHnne cBONCTB 3JIEKTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesnedoHa.

Pa3znen 11. CBeToBbIE AIBJICHUS.

JlyueBasg monenb cBera. Mcrounuku cBeta. I[IpsMonuHeiiHOe pacnpocTpaHEHUE CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaxKeHus CBETA.

[Ipenomiienne cBeTa. 3akoH TMpenomyieHus cBera. [lonHoe BHYTpeHHEe OTpa)K€HUE CBeTa.
Hcnonbs3oBanue MoaIHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJIAX.

Jlunza. Xox nyueit B smH3e. Onrtuueckas cucrema (poroamnmapara, MUKPOCKOIIa U Telleckora. ['a3
KakK ONTHYECcKasi CUCTEMA. BIU30pyKOCTh U 1aTbHO30PKOCTb.

Paznoxxenne Oenoro cera B crekTtp. OnbiTel HpioToHa. CrojkeHuE CHEKTpaJIbHBIX IIBETOB.
Jucnepcus ceera.

Jemoncmpayuu.

1. [IpsamosinHENHOE PaCIPOCTPAHEHHE CBETA.

2. OTtpaxeHue cBera.

3. [Tonydyenne n300paxeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

4. [Ipenomnienue cBeTa.

5. OnTruyeckuii CBETOBO/I.

6. Xon nyyeit B cobuparomieit muH3e.

7. Xox Jydel B pacCenBaroLIeH JIMH3E.

8. [Tonydenue n300paxeHuii ¢ TOMOIIBIO JINH3.

9. [Tpunuun neiicTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mopens riasa.

11. Paznosxenue 6enoro ceera B CEKTP.

12. [Tonydenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.

Jlabopamopuvie pabomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPa)XEHHs CBETOBOT'O JIy4a OT yIiia Ma/ieHusl.

2. N3yyenne xapakTepucTHK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.

3. HccnepoBanue 3aBUCUMOCTU yTrila MPEOMIIEHHMS] CBETOBOIO Jydya OT yrjla MaJeHUs Ha
IPaHULE «BO3LyX—CTEKIIO».

4. [Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

5. Onpenenenne (pOKyCHOTO PacCTOSTHUS M ONTHYECKON CHIIBI COOMpArOIEii TNH3bI.

6. OnBITHI O Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OMBITHI IO BOCTIPUSATHIO I[BETA TIPEIMETOB MIPU UX HAOIIOJIECHUN YepPe3 IIBETOBBIC (DUIIBTPHI.

Paznen 12. KBanToBbIe IBJIeHHS.

OneiTel Pesepdopna u muanerapHas Monenb aroma. Moxens aroma bopa. Mcnyckanue u
MIOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anbda, Oeta- m ramma-uznydeHus. CTpoeHue aToMHOro siapa. HykimoHHas
MOJIeNb aTOMHOTO spa. M3oronsl. PagnoaktuBHele npespamenus. [lepuon nomypacnana aToMHBIX s€p.

SnepHble peakiuu. 3aKOHBI COXPAaHEHUs 3apsAI0BOTO0 U MacCOBOTO YHCEN. DHEPrus CBSI3U aTOMHBIX
anep. CBs3b Maccel U 3HepruM. Peakuuu cunTesa u nenenus aaep. Mcrounuku sHeprun CoaHIa v 3BE371.

AnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3JIyYEHUIN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

1. CrexTpsl N3JIy4eHUs U TOTJIOIEHHUS.

2. CrieKTphl pa3aMyYHbIX I'a30B.

3. CnekTtp Bomopoaa.

4. Habmtonenue TpekoB B kamepe Busbcona.

5. Pabota cuérurka MOHU3UPYIOMINX U3TYUSHHH.

6. Perucrpanus nzinydyeHus NpupoaHBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopuvie pabomol u onsimol.

1. HaGmntoneHune CrijIonHbIX U TMHEWYAThIX CIIEKTPOB U3TYUYECHHUS.

2. HccnenoBanne TpeKOB: M3MEPEHHE OHHEPIMM YacCTHIBI 1O TOPMO3HOMY IIyTH (IO

¢dororpadusam).



3. N3mepenne pagnoakTUBHOTO OHA.

IHoBTOpHTEIBLHO0-000011IA10IIIHIT MOTYJIb.

IToBTOpUTENBHO-0000IIAIOMIT  MOAY/Ib MpelHa3HauYeH M CUCTeMaTH3aluu U 0000uIeHus
MIPEMETHOTO COJICPYKAHUS U OIBITA IEATEILHOCTH, TPUOOPETEHHOTO IPU U3YUSHHUHU BCETO Kypca (PU3UKH,
a TakXe JUid MOJArOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMeHY IO (HU3UKe A 00ydaroluxcs,
BBIOPABIINX ATOT YUE€OHBIH MpeIMeT.

[Ipy u3yyeHMM NAHHOIO MOAYJI PEAIN3YIOTCSI U CUCTEMATH3UPYIOTCS BUABI JESITEIbHOCTH, Ha
OCHOBE KOTOPBIX OOecHeumBaeTcs MJOCTIDKEHHE MPEIMETHBIX M METalpeJMETHBIX IIaHUPYEMbIX
pe3yabTaToB 00y4eHus, GOpMUPYETCsl €CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE Hay4YHBIX METOZOB
WCCIICIOBAHMSI SIBJICHUM MPHUPOJBI M TEXHHUKH, OBJAJICHUE YMEHUSAMH OOBSICHATH (pU3MUecKue SBICHUS,
IIPUMEHSS MOJIy4YE€HHbIE 3HAaHUS, PEIIaTh 331a4K, B TOM UUCJIe KAUeCTBEHHbIE U HKCIIEPUMEHTAJIbHBIE.

[TpuHIMNHATBHO EATENFHOCTHBIA XapaKTep JaHHOTO pas3zenia peaau3yercss 3a C4ET TOro, 4YTo
o0yyaromuecs BbIIOIHSIIOT 3aJaHKsl, B KOTOPbIX UM IIpeIaraercs:

Ha OCHOBE INOJYYCHHBIX 3HAHUI pPACHO3HABATH W HAYyYHO OOBACHATH (U3NYECKHUE SIBICHHUS B
OKpY’Karollel Npupoie U MOBCEIHEBHON KU3HH;

WCIIOJIb30BATh HAYYHBIE METO/IBI MCCIICIOBaHUS (PU3UUECKUX SBJICHUHN, B TOM YHCIE IS TIPOBEPKU
TUIIOTE3 U NOJIYYEHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH, HAy4YHBIE OCHOBBI HanOojiee BAXKHBIX JOCTIIKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HampuMmep, HPAaKTUYECKOTO UCIOIb30BaHUS DPA3JIMYHBIX HCTOYHMKOB SHEPrMM Ha OCHOBE 3aKOHa
MIPEBpAICHHS U COXPAaHEHHS BCEX U3BECTHBIX BUIOB YHEPTUH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

W3ydenne ¢u3MKM Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs HAMpaBICHO HA JOCTHKCHHE
JIMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.

B pesynbrare mszydeHus (pU3MKHM Ha YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs y OOydarolerocs
OyayT chopMupOBaHbI CIEAYIOMINE JINYHOCTHBIE PE3YIbTAThI B YACTH:

¢ 1) NaTPHOTHYECKOr0 BOCIIUTAHUS:

® - NIPOSIBJICHUE UHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hpr3nyeckoit HayKu;

® - [I[CHHOCTHOE OTHOIIEHHE K JOCTUKEHHUSIM POCCUMCKUX YUEHBIX-(DU3HKOB;

¢ 2) rpa/JIaHCKOr0 U IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

®- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJEHHU OOIIECTBEHHO 3HAYMMBIX M ITHYECKHX
po6JeM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (PU3UKY;

® - 0CO3HaHUE Ba)KHOCTH MOPAJIbHO-3TUYECKUX NTPUHIIUIIOB B JAESTEIBHOCTH YUYEHOTO;

®3) 3CcTETH4YECKOT0 BOCTIUTAHUS

®- BOCHpUATHE OSCTETUYECKUX KauecTB (pu3nueckod Hayku: €€ TapMOHHMYHOIO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

®4) HEHHOCTH HAYYHOTI'O NMO3HAHMS:

® - OCO3HaHUE LEHHOCTH (U3NYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHHS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHUN, BAKHEUIIEH COCTABIISIIONIEN KYJIbTYpPHI;

® - pa3BUTHE HAy4HOM JII00O03HATENLHOCTH, HHTEPECa K UCCIIEA0BATEIbCKON IeATEIbHOCTH;

¢5) dopmMupoBaHus KyJbTYpPbl 310POBbS U IMOLUMOHAJIBHOI0 0JIArONOJIYYHS:

®- OCO3HaHHE IEHHOCTU Oe30macHoro obpasza *U3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTH IPaBUJI O€30MacHOT0 MOBEACHUS Ha TPAHCIOPTE, HAa JOPOTax, ¢ JIEKTPUUYECKUM M TETJIOBBIM
000py/1I0BaHUEM B JIOMAIIHUX YCIOBHSIX;

e - cpOpMHUPOBAHHOCTH HaBBIKA pe(ICKCHH, TPU3HAHKUE CBOETO MpaBa Ha OMMOKY M TAKOTO e MpaBa
y Ipyroro 4eioBeKa;

©6) TPYA0OBOI0 BOCIIMTAHMSA:



®- AaKTHUBHOE y4YaCTHE B PEIICHWU NPAKTUYECKUX 3anad (B paMKax CeMbH, 00pa3oBaTEIbHOI
OpraHu3alyu, ropoja, Kpasi) TEXHOJIOTHYECKON U COI[MAIbHOM HAMIPABIECHHOCTH, TPEOYIOIIUX B TOM YHCIIE
1 HU3UYECKUX 3HAHUIA;

® - HHTEPEC K MPAKTUYECKOMY M3YUYCHHIO ITpodeccuii, CBA3aHHBIX C (PU3HKOI;

®7) 3K0JIOrHYE€CKOI0 BOCIIUTAHMSI:

® - OpUEHTAIMs Ha MPUMEHEHNEe (PU3MYECKUX 3HAHUK ISl PEIICHUsI 3a/1a4 B 00JIaCTH OKpYyXKaromen
CpCabl, INITAaHUPOBAHHA IMOCTYIIKOB U OLICHKH UX BO3MOKHBIX HOCHGI[CTBI/If/’I JJIA Opr)KElIOL[IGfI CpCanl;

® - 0OCO3HAHUE TI00ATBHOTO XapaKTepa IKOJIOTHUSCKHUX MPOOIIEM U IMyTeH UX pelICHHS,

¢ 8) ajanTanuu K M3MEHAOMUMCS YCJIO0BUSM COIMAJIbHONH M MPUPOIHON cpeabl:

- MOTPEOHOCTh BO B3aMMOJACHCTBHH IPH BBIMOJIHEHUH HCCICAOBAHUHA U MPOEKTOB (PU3UUECKOM
HaIpaBJICHHOCTU, OTKPBITOCTH ONIBITY U 3HAHUAM APYTHUX;

® - [IOBBILICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4epe3 NPAKTUYECKYIO ACSTEIBHOCTD;

e - TOTPeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHWUU, B TOM 4uciie (HOPMYIHUPOBATH UICH, MMOHSITHUS,
THUIIOTE3bI O (PU3UIECKUX O0BEKTAX U SBJICHUSAX;

® - 0CO3HaHUE JAePUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00J1acTH (PU3UKH;

® - IJJTAHUPOBAHKE CBOETO PAa3BUTHUS B MPUOOPETCHUH HOBBIX (PU3NUECKUX 3HAHUM;

® - CTPEMJICHHE aHAJIM3UPOBATh M BBIABJISATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA M IKOHOMHKH, B TOM
YHUCJIE C UCTIOIB30BAaHUEM (PU3UUECKUX 3HAHUI;

® - OLIEHKA CBOUX JICHCTBUM C yUYETOM BIUSHUS HA OKPY’KAIOIIYIO CPEIY, BO3MOKHBIX IT100aIbHBIX
MOCJICICTBUA.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHus mporpaMMmbl mo (U3MKE Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs Y
oOyuarorerocst OyayT chopMupoBaHbl MeTanpeIMeTHbIE Pe3yJabTaThl, BKIIOYAIOIINE T03HABATEIHHBIE
yHHUBEpCaldbHble Yy4yeOHbIE JEHCTBUS, KOMMYHUKATUBHBIE YHHBEpCAJbHbIE Yy4eOHbIE JeiCTBUS,
pEryJISITUBHBIE YHUBEPCAIbHbBIE YUeOHbIE TEHCTBUS.

IMo3naBaTenbHbIE YHHBeEPCAJbHbIE YUeOHbIE 1elCTBUS

ba3oBble JJornyeckue AeiicTBUS:

® BBISIBIISITH M XapaKTepU30BaTh CYIIECTBEHHbBIE MTPU3HAKU OOHEKTOB (SIBICHUI);

® YCTaHABIIMBATh CYIIECTBEHHBI NpPU3HAK KIAacCU(PUKALMU, OCHOBaHUS [UIsi OOOOUICHHUS U
CpaBHEHUS,

® BLISIBJISITH  3aKOHOMEPHOCTM M TMPOTUBOPEYHST B paccMaTpuBaeMbIX (akTaxX, [aHHBIX U
HaOIIOICHUSAX, OTHOCAIINXCS K (PU3NYECKUM SBIICHUSM;

® BBISIBJISITh MTPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MPU U3YYCHHH (PU3UYECKUX SBIEHUH U IMPOIIECCOB,
JIeJIaTh BBIBOJIbI C UCIIOJIb30BAaHUEM JEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIOUEHHM, BBIIBUTATh TUIIOTE3bI
0 B3aMMOCBSI35X (PH3UYECKUX BEIHUNH;

® CaMOCTOSITENIbHO BBIOMpATh CIOCOO perieHus ydeOHoW (u3nueckoil 3amauu  (cpaBHEHHE
HECKOJIbKMX BaPHAHTOB PEIIEHHUS, BRIOOP HAMOOJIEE TTOIXO/ISIIETO C yI€TOM CaMOCTOSITEIBHO BBIJISTICHHBIX
KPUTEPHEB).

ba3oBble ucciaenoBarejabcKue AeiicTBUS:

® IICIIOJI30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKAN HHCTPYMEHT MTO3HAHUS,

® IPOBOJNTH TIO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHy OTBIT, HECJIOXKHBIH (U3UIECKUI
AKCTIEPUMEHT, HEOOJIBIIIOE MCCIICIOBAaHNE (DU3NIECKOTO SIBJICHHUS,;

® OIIEHMBATh Ha IPUMEHUMOCTb U JIOCTOBEPHOCTH HH(OPMAITHIO, TTOJYICHHYIO B XOJI€ UCCIEAOBaAHUS
WJIA DKCIIEPUMEHTA;

® CaMOCTOSITENIBHO (OPMYyNIUPOBaTh 000OIIEHUST M BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIIOIEHUsI, ONIBITA, YCCIIEIOBAHM,



® [IPOTHO3UPOBATH BO3MOXKHOE JaJIbHEUIIIee pa3BUTHE (U3HMUECKUX MPOIECCOB, a TAKKE BBIIBUTATH
MIPEIIOJIOKECHHS 00 UX PA3BUTHU B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Pabora ¢ nundopmaumeii:

® [IPUMEHSTH Pa3IMYHbIe METO/Ibl, HHCTPYMEHTHI U 3aIIPOCHI IPU MOUCKE U 0TOOpe HHGOpMAIIUU UITU
JTAHHBIX C yU4ETOM MPEATIOKEHHON YUeOHOH (PU3NUECKO 3a1auu;

® AHATM3UPOBATh, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATH WH(POPMAIUIO PA3IMYHBIX BUIOB U
dbopM npencTaBIeHUS;

® CaMOCTOSITENIBHO ~ BbIOMpaTh  ONTUMalbHYIO  (OpMy  TpeAcTaBieHus UHGOpMaLUU U
WUTIOCTPUPOBATh pEIIaeMbIe 3a/ladl HECIOKHBIMH CXEMaMH, JuarpaMMaMu, WHOW TpaduKod H HX
KOMOHWHAIIUSIMU.

KoMMmyHuKaTHBHBIE YyHUBEpPCcAJIbHbIE YueOHbIE T1eiiCTBUS:

® B X0/I€ 00CYX/IeHUs yueOHOT0 MaTepuaa, pe3yabTaToB JJAOOPATOPHBIX PA0OT U MPOCKTOB 3a/1aBaTh
BOIIPOCHI MO CYIIECTBY 00CYK/IaeMOi TeMbl U BbICKAa3bIBaTh WJCH, HAlleJICHHbIC HA pElICHHE 33Jauu U
nojJepkaHue 0JaroKenaTeIbHOCTH OOILEHUS;

® COTIOCTAaBJIATh CBOM CYXKJICHHUS C CYXICHUSMHU JPYTUX YYaCTHUKOB JUaiora, oOHapyXUBaTh
pa3ianyre U CXOJCTBO MO3UIINIA;

® BEIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

¢ TyOJIUYHO TMPEACTABIATh PE3yJbTAaThl BBITOJHEHHOTO (U3MYECKOTO OIbITa (IKCIICPUMEHTA,
UCCJIEIOBAHMSI, IPOEKTA);

® [IOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHON 1 MHAUBUyalbHON paOOThI MPU PelICHUN
KOHKPETHOU (pr3nyeckoi mpoOiems;

® IPUHUMATH 1IN COBMECTHOM JEATEeIbHOCTH, OPTraHU30BBIBATH JCUCTBHS 1O €€ JOCTHKCHHIO:
pacnpenensats poyid, 0OCyXkJaTh MPOIECCHl U Pe3ylbTaThl COBMECTHON paboThl, 0000IIaTh MHEHHUS
HECKOIBKHX JIIOJICH;

® BBITIOJIHSATH CBOIO YacCTh PabOTHhI, IOCTUTAsi KAYECTBEHHOT'O PE3yjibTaTa Mo CBOEMY HaIpaBJICHUIO U
KOOPJIUHHUPYS CBOU JEHCTBUSI C APYTUMHU YICHAMU KOMaH/IbI;

® OIICHMBATh KadecTBO CBOETr0 BKJIajga B OOLIMI TPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHLHO
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe /1eiicTBUSA

Camoopranmu3anus:

® BBISIBJISATH [TPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYALUSIX, TPEOYIOLIHNX Ul peIeH s PU3NIECKUX
3HAHUIM;

® OPUEHTUPOBATHCA B PAa3IMUYHBIX IOAXOAAaX MPHUHITHUS pPElIeHUH (MHIAWBUIYalbHOE, MPUHSATHE
pellieHus B rpynine, NpUHITHE PellIeHni TpyNIoi);

® CaMOCTOSITEJIBHO COCTABIIATh AITOPUTM pellieHus: (GU3MUECKO 3ajaul UK TUTaHa UCCIIEOBAHMUS C
yu4€TOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpejajaracMmble
BAPUAHTHI PEILICHUN;

e f1e51aTh BIOOP 1 OpaTh OTBETCTBEHHOCTH 3a pPEIICHHUE.

CaMOKOHTPOJIb, JMOIHOHAJIBbHBIH HHTEJIEKT:

® 1aBaTh a/ICKBaTHYIO OLICHKY CUTYyallUM U IpeylaraTh MJIaH €€ U3MEHEHMUS],

® O0BSICHATD MPUYMHBI TOCTUKEHUS (HETOCTHKEHUS) Pe3yJIbTaTOB AESITEIbHOCTH, J1aBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (U3UUECKOTO
UCCIIC/IOBAaHUSI MJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBLIMXCS CHTYyallUH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

® OLIEHNUBAaTh COOTBETCTBHE PE3YJIbTaTa LUEIN U YCIOBUAIM;

® CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCUU Ha HAy4HYIO TEMY,
IIOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;



® [IPU3HABATh CBOE MPAaBO HA OMIMOKY MpU peIleHUH (U3MUECKUX 3a/1ad MM B YTBEPXKICHUAX Ha
Hay4HbIC TEMBI M TAKOE K€ IIPaBO JAPYTroro.

HNPEIMETHBIE PE3YJBTATDI

K koH1y oOyueHust B 7 KJjacce IpeMETHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpa)aThb
c(OPMHPOBAHHOCTH Y 00YYAIOIIUXCS YMEHUI:

® CTIOJIH30BATh MOHATHUS: (PU3NUECKHUE U XUMUYECKHE SBJICHHS, HA0IIOJCHUE, IKCIIEPUMEHT, MOJIEIb,
TUIIOTE3a, €MHULIBI (PU3MUECKUX BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUA BellecTBa (TBEPOE,
KUJKOE, Ta3000pa3HOE), MEXaHNUECKOe ABMKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHEIHOE),
TpAaeKTopusi, pPABHOAEHCTBYIOLIass cuia, JAedopmanus (ynpyras, IUIaCTHYECKas), HEBECOMOCTb,
COOOMIAOIINECS COCYIBI;

e paznnyath sBJIeHUs (Auddy3usi, TEIUIOBOE JBIKEHUE YACTUIL BEIIECTBA, PABHOMEPHOE JIBUKEHUE,
HEPABHOMEPHOE [BHKCHHUE, MHEPLUS, B3aUMOICHCTBHUE TEJl, PABHOBECHE TBEPABIX TEJl C 3aKPEIUIEHHOU
OCBIO BpallleHHUs, TIepejada 1aBjIeHus TBEPbIMU TeJIaMU, KUAKOCTIMU U ra3aMu, aTMOC(EpHOE J1aBICHUE,
IUIaBaHUE TeJ, MPEBpAIEHUs] MEXaHMYECKOW SHEpPIuu) MO OMUCAHMIO MX XapaKTEePHbIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX JTaHHOE (PU3UIECKOE SBIICHHE;

® PacIo3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3UYECKUX SBICHUH B OKPYKAIOLIEM MHPE, B TOM YHCIIE
¢bu3nyeckue sIBIECHUS B MPUPOJIE: PUMEPHI IBHKEHUS C PA3IUYHBIMU CKOPOCTSIMH B JKUBOM M HEXUBOI
pUpOJIe, EHCTBHE CHIIBI TPEHHS B MPHUPOJE M TEXHHKE, BIUSHHE aTMOC(EPHOTro JaBIICHUS Ha KHUBON
OpraHusM, IUIaBaHWE PbIO, pblYaru B TeJE YEJIOBEKa, IPU ITOM MEPEBOJUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIACTATH CyIIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3UICCKUX SBIICHHIA;

® OIIHCHIBATH M3YYCHHBIC CBOMCTBA TeT U (PU3MUYECKHE SIBICHUS, UCIIONb3Ys (PU3HUECKIE BETMIUHBI
(mMacca, 00b€M, IUIOTHOCTH BEIIECTBA, BPEMs, ITyTh, CKOPOCTb, CPE/IHAS CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa
TSKECTH, BEC Teja, Cujla TPEHUs, AaBlieHue (TBEPAOrO Teja, XKUAKOCTH, raza), BhITAJKMUBAIOIIAs CHIIA,
MeXaHu4eckass paboTa, MOILIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(DPUIMEHT IMOJe3HOro AECUCTBUS
MEXaHU3MOB, KHHETHYeCKas M TMOTEHUUalbHAas DSHEPIus), MpH ONHUCAHUU MPaBWIBHO TpPAKTOBATH
¢u3n4ecKuif CMBICT HCIOJB3yEMbIX BEJIMYMH, UX OOO3HAUEHUS W EIUHMIBI (PU3MUECKUX BEJIWYMH,
HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C JIPYTUMHU BEIMYMHAMH, CTPOUTH
rpadMKu U3yYEHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJTMYNH;

® XapaKTepu30BaTh CBOWCTBA TeJl, PU3NUECKUE SABJICHHSI U MPOLIECCHI, UCTIONb3Ys MPAaBUIIA CIOKEHUS
cu1 (BIOJIb OJTHOM MpsiMOii), 3akoH ['yka, 3akoH Ilackains, 3akoH ApXxuMesa, MpaBUJIO paBHOBECHUS pblyara
(6;10Ka), «30510TOE MPABUIIOY» MEXAHUKH, 3aKOH COXPAaHEHMsS MEXaHWYEeCKOW SHEepruH, NMpH 3TOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATH €I0 MaTEMATUYECKOE BBIPAKCHHUE;

® 00BACHATH (PU3NYECKUE SIBICHUS, IIPOIIECCH] U CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTyalluil
MPAKTUKOOPHUEHTUPOBAHHOT'O XapaKTepa: BhIBIATh MPUUYNHHO-CIIECTBEHHBIE CBA3U, CTPOUTH OOBSICHEHUE
n3 1-2 jmoruyeckux IaroB ¢ Ornopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX SABJIECHUH, (PU3MUECKUX
3aKOHA WM 3aKOHOMEPHOCTH;

epemarh pacy€THele 3a7auyd B 1—2 HEHCTBHS, UCMONB3Ys 3aKOHBI M (DOPMYJIBbI, CBSI3BIBAIOLIHE
¢u3nyeckre BeIMYMHbBL: HA OCHOBE aHaJIM3a YCIOBUS 3aauil 3alMChIBaTh KPATKOE YCIOBHE, TIOJCTABIATh
¢bu3nyeckre BeTUYUHBI B (POPMYJIIBI U IPOBOJUTH PACU€Thl, HAXOIUTh CIIPABOYHBIE JAHHbBIE, HEOOXO0IUMBbIE
JUISL peIeHus 3a1a4, OLICHUBATh PEATMCTUYHOCTD MOJTyUYeHHON (PU3HMUECKON BETUYMHBI;

e pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU TMOMOUIM (PU3MYECKHX METO/IOB, B
ONHMCAaHUU HCCJENOBAaHUS BBIICIATh IPOBEPSIEMOE MPENINoNIoKeHHe (TUIoTesy), pa3niuyaTb U
MHTEPIPETHPOBATH MOJyYEHHBIH pe3yNlbTaT, HAXOAUTh OIIMOKH B XOJ€ ONBITA, J€JaTh BBHIBOJBI IO €T0
pe3yibTaram;

® [I[POBOJUTH OIBITHl MO HAOMIOACHUIO (UINYECKUX SIBICHUNW WM (U3NYECKUX CBOMCTB TeEII:
(bopMyIHpOBaTh MPOBEPsIEMbIe MPEANIOIOKEHUS, COOMPATh YCTAHOBKY U3 MPEJIOAKEHHOT0 000py10BaHuS,
3aMMChIBaTh X0/ OMbITA U (POPMYIUPOBATH BHIBOIBL;



® BEITIOJNTHSTE MPSMbIE U3MEPEHHS PACCTOSHUS, BPEMEHU, MACChI Tella, 00bEMa, CUITBI M TEMIIEPATYPhI
C HCIOJb30BAaHUEM AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, 3aMUCHIBATh MOKa3aHUS MPHOOPOB € YYETOM
3aTaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUN;

® [IPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTH OAHOM (DU3UYECKON BENWYMHBI OT JpYyrod c
HCIOJIb30BAaHUEM MPSAMBIX U3MEPEHHUM (3aBUCUMOCTH IIyTH PABHOMEPHO JBMIKYILErOCs Tejla OT BPEMEHU
JBUKEHUSI Tella, CHJIbI TPEHUsl CKOJBKEHHS OT Beca Tella, KayecTBa OOpabOTKM MOBEPXHOCTEH Tell U
HE3aBUCUMOCTH CHJIBI TPEHMS OT IUIOLIAJU CONPUKOCHOBEHMS TE€J, CHUJIbl YIPYTOCTH OT YJUIMHEHUS
MIPYKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTrpyKEHHOM YacTH Tella U OT IUNIOTHOCTH KHMJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTHU TeJa, OT IIyOWHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUH TUIaBaHUs Tel,
YCIIOBUH paBHOBeCHs pblyara U OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUM Y4e€OHOTO HCCIEIOBaHUS,
coOHMpaTh YyCTAaHOBKY U BBIMIOJHATH U3MEPEHUS, CIIEys MPEITI0KEHHOMY IUIaHy, QUKCHPOBATH PE3yIbTAThI
MOJIyY€HHOM 3aBUCUMOCTH (PM3NYECKUX BEIMYMH B BUJAE MPEIJIOKEHHBIX TaOIUIl U TpaduKOB, JeiaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEIOBAHUS;

® [IPOBOJIUTh KOCBEHHBIC HM3MEpPEHHs (PU3MUYECKUX BENWYHH (IUNIOTHOCTH BEIIECTBA JKUAKOCTH H
TBEPAOrO Tela, CUila TPEHUSI CKOJIbKEHHS, JaBICHUE BO3/yXa, BHITAIIKMBAIOIIAs CUjla, JCHCTBYIOIIAs Ha
MOTPY>XKEHHOE B JKUAKOCTH TeN0, KOA(P(PUIMEHT MOJE3HOTO NEHCTBUS MPOCTBHIX MEXAHW3MOB), CIEHys
MPEJIOKEHHOM MHCTPYKIIMK: TIPY BBIITOJIHEHUN U3MEPEHHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYUCIISITH 3HAYEHNE UCKOMOM BEJTUYMHBI,

® cOOIOIaTh MpaBUiIa TEXHUKU 0€30MIacCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM 000PYIOBAHKEM;

® yKa3bIBaTh IMPUHIIUIBI JCUCTBHS NPHOOPOB M TEXHUYECKHX YCTPOHCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIOIINECS COCYIbl, 0apOMeTp, pblYar, MOABMKHBIN U HEMOIBUKHBINA OJIOK, HAKIIOHHAS
IJIOCKOCT;

® XapaKTEePU30BATh IPUHIUIIBI JEHCTBUS U3YyUYEHHBIX TPHUOOPOB U TEXHUUYECKUX YCTPONCTB C OMOPOM
Ha HUX omucaHus (B TOM 4YHCIE: MOJIIUIHUKHA, YCTPOHCTBO BOAOIMPOBOAA, THUIAPABIMYECKHI Ipecc,
MaHOMETpP, BBICOTOMED, MOPIIHEBOH HACOC, apeoOMETp), MCIONb3ys 3HAHHUSA O CBOMCTBAX (U3MYECKHX
SBIICHUN ¥ HEOOXOAUMBbIe (PU3NYEeCKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [I[PUBOJIUTh TMPUMEPHI (HAXOAUTh HH(OpPMAIMIO O TpHUMEpax) MPaKTUYECKOTO HCIOIb30BaHUS
(¢u3NyYeCKUX 3HAHUM B IOBCEAHEBHOW KHM3HU IJIs1 oOecrieueHusi Oe30MacHOCTH MpH OOpalleHuH ¢
npubopaMu ¥ TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 3I0POBbsSI U COOIIOICHHS HOPM SKOJIOTHYECKOTO
MOBEICHUS B OKPYIKAIOLIEH CPELE;

® OCYULIECTBJIATh OTOOpP MCTOYHUKOB HHpopManuu B MHTepHETE B COOTBETCTBUHM C 33JaHHBIM
MTOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAaHUW W MyTEM CPaBHEHHUS Pa3IUYHBIX MCTOUYHHKOB
BBIIETISITH MH(GOPMAIUIO, KOTOPAs SIBJISIETCS MPOTUBOPEUNBOM U MOXKET OBITh HEJOCTOBEPHOIA;

® ICTIOJIb30BAaTh MPHU BBHIMOJHEHHM YYEOHBIX 3a/laHuil  HAyYHO-TIONMYJAPHYIO JIUTEPaTypy
(bu3NYECKOTO coAepKaHMs, CIPAaBOYHBIE MaTepHallbl, pecypcbl cetu VHTepHeT, BianeTh NpuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIE KpPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE 2—3 MCTOYHHUKOB
uHpopManuu (GU3NYECKOTO COAEpkKaHMs, B TOM 4HcIe NyOIMYHO JenaTh KpaTKUe COOOLIeHHS O
pe3ysbTaTtax MPOEKTOB WM y4eOHBIX HCCIENOBAHHM, MPU 3TOM TPAMOTHO HCIIOJIB30BATh M3YyYEHHBIH
MOHATUMHBIN anmapar Kypca pU3UKH, COTPOBOXKAATH BBICTYIUICHHE MTPE3eHTALNEH;

® [IpH BBIMIOJHEHUH y4eOHBIX MPOEKTOB U HMCCIEIO0BAHUN pacHpenesiaTh 00S3aHHOCTH B TPYIIE B
COOTBETCTBUHU C IOCTABJICHHBIMU 3aJauyaMM, CIEAUTH 32 BBINOJIHEHUEM IUIaHa JACUCTBUM, aJ€KBAaTHO
OIICHMBAaTh COOCTBEHHBIM BKJIAJL B JEATEIBHOCTh TPYMIBI, BBICTPAUBAaTh KOMMYHHKATHBHOE
B3aUMO/ICICTBUE, YUUTHIBAS MHEHHUE OKPY KAOIIUX.

K xonmy oOydenus B 8 kjiacce mpeaMeTHbBIE Pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTpaXKaTh
c(OPMHUPOBAHHOCTH Y O0YHAIOIUXCS YMEHUI:

® [ICTIOJIb30BATh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABM)XKEHHUE aTOMOB M MOJIEKYII,
arperatHble COCTOSIHUS BEILECTBA, KPUCTAJUINYECKHE U aMOp(HbIE TeJla, HACHIILIEHHBIM U HEHACBIIEHHBIN
nap, BIQXHOCTb BO3/AyXa, TeMIepaTrypa, BHYTPEHHSSI SHEPTUsi, TEIUIOBON ABUTaTellb, 3JEMEHTAPHBII



NEKTPUYECKUH 3apsll, ICKTPUUECKOE I0JIE, IPOBOJHUKHA U TUAIEKTPUKH, IIOCTOSIHHBIN 2JICKTPUYECKUAN
TOK, MAarHUTHOE I10JIE;

e pa3juyaTh SBJIEHUS (TEIUIOBOE PACHIMPEHUE M C)KaTHE, TeIUloliepesrada, TEIIOBOE pPaBHOBECHE,
CMa4yMBaHUE, KaNWUIAPHBIE SBJICHMS, WCIAPEHHE, KOHJEHCAlMs, IUIABICHUE, KPUCTALUIA3aLUsl
(oTBepAeBaHuE), KUIIEHHE, Tellonepesaya (TeIonpoOBOJHOCTb, KOHBEKIMS, N3IyUEHUE), IEKTPU3aLsl
TeJl, B3aUMOJCHCTBUE 3aps10B, JEHCTBHS JIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3AUMOJICHCTBHE
MarHuTOB, JE€MCTBUE MAarHUTHOTO MOJsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs HHAYKLUS) IO
ONMCAaHHUIO MX XaPaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPHUPYIOIIUX JaHHOE (hu3ndecKoe
SBJICHUE;

® pacIio3HaBaTh MPOSBICHUE N3YYEHHBIX (U3NYECKUX SIBICHUH B OKPY’KAIOLIEM MHUPE, B TOM YHCIIE
¢usnveckue SBICHUS B IMPHPOJIE: TMOBEPXHOCTHOE HATSHKEHHE M KaNWULIPHBIC SIBICHUS B IMPHPOJIE,
KpHUCTaJIbl B IpUpoe, u3inydeHue ConHua, 3aMep3aHie BOJOEMOB, MOPCKUE OpU3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, 3JIeKTpUYeCKHE SBJICHUS B arMocdepe, HIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHoOE 1oJjie 3eMiu, apei¢ MorocoB, pojib MArHUTHOT'O MOJIS JUIs1 )KU3HU Ha 3eMile, ITOJIIPHOE CUSIHUE,
IIPU 3TOM IIEPEBOJUTH MIPAKTUUECKYIO 33]1auy B y4€OHYI0, BBIJENATH CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKK)
(bU3NYECKUX SBICHUIA;

® ONUCHIBATH U3YUYECHHBIE CBOMCTBA Tel U (PU3UUYECKHE SIBJICHUS, UCIONb3Ys (PU3MUECKUE BEIMUUHBI
(Temrieparypa, BHyTPEHHS SHEPTHsl, KOJTUUECTBO TEIIOTHI, y/IeIbHas TEIIIOEMKOCTh BEILIECTBA, YACIbHAs
TEIUIOTa IIJIaBJICHUs, YAEJIbHAs TeIUloTa MapooOpa3oBaHUs, YJelbHas TEIoTa CropaHus TOIUIMBA,
KOO(QQUIHUEHT TOJE3HOr0 JEeHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEIbHAs BIAXHOCTh BO3/AyXa,
NEKTPUYECKUH 3apsll, CUJIa TOKA, dJIEKTPUUECKOE HAIIPSHKEHHUE, COITPOTUBIICHUE ITPOBOAHMKA, YAEIBHOE
COIPOTHBIIEHUE BELIECTBA, pabOoTa M MOIIHOCTH 3JIEKTPUYECKOIO TOKA), IMPHU OMHCAHUM IPABUIBHO
TPAaKTOBaTh (GU3NUYECKUN CMBICI CII0JIb3YEMbIX BEIMYHH, 0003HAUCHUSI M €TUHUILIBI (PU3NYECKUX BEJINYHH,
HAXOAUTh (OPMYJIBI, CBSI3BIBAIONINE JAaHHYIO (DU3NYECKYIO BEIWYHHY C IPYTHMMHU BEIWYHMHAMH, CTPOUTH
rpadMKu U3yYEHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYUH;

® XapaKTepu30BaTh CBOWCTBA Tes, (PU3MUECKUE SBICHMS U IPOLECCHI, HCIOIb3Yys OCHOBHBIE
MI0JIOXKEHU S MOJIEKYJIIPHO-KMHETUYECKOW TEOPUN CTPOEHUS BELIECTBA, MPUHIIUI CYTIEPIO3ULIIH TToJIeH (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsija, 3akoH OMa 11 yyacTka 1enu, 3akoH Jxoyns—Jlenna,
3aKOH COXpAHEHMsI dHEPIUH, IMPHU 3TOM J1aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIlUCBHIBATh €ro
MaTEMaTHYECKOE BBIPA)KECHHUE;

® O0BACHATh (PU3MUYECKHE IMPOLECCHl M CBOMCTBA T€l, B TOM YHCIE U B KOHTEKCTE CHUTYyalUi
MIPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISABIATh IPUUMHHOCIIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE
u3 1-2 noruyeckux IaroB ¢ onopoi Ha 1-2 M3yueHHBIX CBOMCTBA (PU3MUECKUX SIBICHHM, (PU3NUECKHX
3aKOHOB WJIA 3aKOHOMEPHOCTEH;

epemiaTh pacyéTHbIE 3aJaud B 2—3 AEMCTBUSI, WUCHOJB3Yys 3aKOHBI M (DOPMYIbI, CBSI3BIBAIOLINE
¢u3nyeckre BETMYMHBL: Ha OCHOBE aHAIM3a YCJIOBHUS 3aJaud 3allChIBaTh KPAaTKOE YCJIOBUE, BBIABIATDH
HEJ0CTaTOK JaHHBIX JJIs pEIIeHUs 3a7jauu, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE i €€ peleHus,
IPOBOJUTH pacuéTbl M CpPaBHUBATh IOJyYEHHOE 3HAaueHUE (U3NUYECKON BETUYMHBI C H3BECTHBIMHU
JaHHBIMU;

® pacro3HaBaTh NPOOJIEMBbL, KOTOPHIE MOYKHO PELIUTh IMPU MOMOIIHU (HU3MUECKUX METOI0B, UCTIOIb3YS
OIMCAHUE UCCIENO0BAHMS, BBIACIATH IIPOBEPSEMOE MPEATION0KEHUE, OLICHUBATh MIPABUILHOCTD MOPsIKa
IIPOBEACHUS UCCIIEI0BAHMUS, JI€JaTh BBIBOJIBI;

® [I[POBOJUTH OMBITHI MO HAOMIOACHUIO (U3MYECKUX SIBICHUNH WU (PU3MYECKHX CBOWCTB Tel
(kanuJUIApHBIE SIBJICHUS, 3aBUCUMOCTH JaBIIEHHs BO3/AyXa OT €ro o0bEéMa, TemIeparypbl, CKOPOCTH
mpolecca OCThIBAaHUS W HArpeBaHus MpH M3IYYeHMH OT I[BeTa U3JIyvaronie (morjomaronieil)
IIOBEPXHOCTH, CKOPOCTb HCIAPEHUs BOABI OT TEMIIEpATypbl JKUAKOCTH U IUIOLIAAU €€ IOBEPXHOCTH,
AIEKTPHU3ALHNS TNl U B3AUMOJEHCTBHE SJIEKTPUYECKHUX 3apsi10B, B3aNMOJEHCTBHE MOCTOSSHHBIX MarHUTOB,
BHU3YyaJM3alysl MarHUTHBIX IOJIEN MOCTOSIHHBIX MarHUTOB, AEMCTBHUSI MArHUTHOIO IOJIS HA MPOBOJIHUK C
TOKOM, CBOMCTBA 3J€KTPOMArHuTa, CBOMCTBA AJIEKTPOJBHUraTeNs MOCTOSIHHOIO TOKa): (hOpMYyIHpOBATh



MIpOBEpsieMbIe MPEATOI0KEHUSI, COOUPATh YCTAHOBKY U3 MPENI0KEHHOTO 000pYyI0BaHUs, OMUCHIBAThH X0/
OmbITa M POPMYJIMPOBATH BHIBOJIBI;

® BHITIOJIHATH MPSIMbIE H3MEPEHHs TeMIIepaTypbl, OTHOCHUTEIBHON BIAXKHOCTU BO3/yXa, CHUJIBI TOKA,
HaNPSDKEHUS C UCIOJIB30BAHUEM AHAIOTOBBIX NMPHOOPOB U JAATYMKOB (DPU3NUYECKUX BEIHYWH, CPABHUBATH
pe3yNbTaThl U3MEPEHUH ¢ YUETOM 3a/1aHHOI a0COIIOTHOI MOTPENIHOCTH;

® [IPOBOJUTH KCCIEAOBAaHUE 3aBUCUMOCTH OAHOM (DU3UYECKON BENWYMHBI OT JpYyrod c
UCTOJIB30BAHUEM MPSAMBIX H3MEPEHHUH (3aBUCHMOCTH COINPOTHBICHUS MPOBOJHUKA OT €ro JJIUHBI,
IUIOUIAIA TIONIEPEYHOr0 CEYEHHUS U YAENBHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKa,
UAYIIETO Yepe3 MPOBOJHHUK, OT HANpsHKEHUs Ha TMPOBOAHUKE, MCCIEJIOBAHHE IOCIEIOBATEIBHOTO M
MapajuieIbHOTO COEAMHEHWM MPOBOJHUKOB): IUIAHUPOBATH HCCIENOBaHUE, COOUpATh YCTAHOBKY H
BBITIOJIHATE M3MEPEHUA, CJenys MpPeUIOKEHHOMY IUIaHy, (UKCHPOBATh pE3yJbTaThl IOJy4YEeHHON
3aBHCHMOCTH B BUJI€ TaOJIUI U TpaUKOB, 1e7aTh BEIBOJBI 110 pe3yIbTaTaM UCCIIEeI0OBaHUS;

® [I[POBOJUTH KOCBEHHBIE M3MEpEeHUs (U3UYECKUX BeIMUYMH (yAeiabHas TEIUIOEMKOCTh BEIECTBA,
COIIPOTHBIICHUE MPOBOJHHMKA, PabOTa W MOIIHOCTH JJIEKTPUYECKOTO TOKA): IUIAHUPOBATh HU3MEpPEHUS,
coOupaTh IKCHEPUMEHTAIBHYIO YCTAHOBKY, CJIeays MPeaoKEHHOW MHCTPYKIINH, U BBIYUCIATH 3HAYCHHE
BEJINYMHEI;

e COOIIOIaTh MPaBHJIa TEXHUKH O€30MacHOCTH MPH padoTe ¢ 1a00paTOPHBIM 000PYI0BAaHHEM;

® XapaKTepU30BaTh MPUHIIMITBI ACHCTBUS U3YYCHHBIX IPUOOPOB M TEXHUUECKUX YCTPOICTB C OMOPOi
Ha UX OmHcaHus (B TOM YHCJE: CHCTeMa OTOIUICHHS IOMOB, TUTPOMETp, MMapoBasi TypOuHa, aMIepMeTp,
BOJIETMETP, CYETYHK ODIEKTPUYECKONH ODHEPTUH, 3IIEKTPOOCBETUTENLHBIE MPUOOPHI, HarpeBaTelbHbIC
ANEKTPONPUOOPHl (TIPUMEPHI), DIEKTPUUYECKHE MPEIOXPAHUTENH, 3IEKTPOMArHUT, SJICKTPOABHUTATENb
MOCTOSTHHOTO TOKA), HCIIOJIB3YS 3HAHUS O CBOMCTBAX (PM3NYECKUX SBJICHUN W HEOOXOAUMBIC (PU3HUECKHUE
3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U HM3MEpPUTEIbHBIE MPUOOpPHI MO cXeMaM M
CXEMAaTUYHBIM PHUCYHKaM (KHIKOCTHBIM TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETp, JIBUTATENb
BHYTPEHHETO CrOpaHUs, »3JEKTPOCKOI, PpeocTaT), COCTaBIATh CXEMbl JJEKTPUYECKUX Ilerned ¢
MOCTIEIOBATENBHBIM W TAPaUICIBHBIM COCJMHEHUEM 3JIEMEHTOB, pPa3lindas yCJIOBHBIE 0003HAUYEHUS
3JIEMEHTOB JIEKTPUYECKHX ILIeTIEH;

® [IPUBOANUTH MpPUMEPHI (HAXOAUTh HMH(GOPMAIMIO O MPUMEPax) MPAKTHUYECKOTO HCIIOJIb30BaHMS
bu3nvYecKnX 3HAHWK B TOBCETHEBHOM >KM3HU JUIS oOecriedyeHHss OE30MacHOCTH MpH OOpaIleHHUH C
npubopaMu U TEXHUUECKUMH YCTPOICTBaMU, COXpaHEHUS 370POBbS U COOIIOACHUS HOPM 9KOJIOTHYECKOTO
MOBEICHUS B OKPYIKAIOLIEH CPELE;

® OCYIIECTBIISATH TOUCK HH(pOpMamu (UINIECKOTO coaepkaHus B VIHTepHETe, Ha OCHOBE
UMEIOIINXCS 3HAHUHN U ITyTEM CpaBHEHUS JTOTIOJTHUTEIBHBIX HCTOYHUKOB BBIIEISATH HH(OPMAIIHIO, KOTOpast
SBIISICTCS IPOTUBOPEUNBON MIIM MOXKET ObITh HEZOCTOBEPHOI;

® IICTIOJIb30BAaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHM HAY4YHO-IOMYJSIPHYIO JIUTEpaTypy
(GU3NIECKOTO COJNEpKAHMS, CIPABOYHBIE MaTEpPHAIBI, pecypchl cetn HHTepHeT, BiajeTh NpHéMaMH
KOHCIIEKTHPOBAHUs TEKCTa, peoOpa3oBaHus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpAaTKUE YCTHBIE COOOIIeHHs, 060011ast HHPOPMALIUIO U3
HECKOJIbKUX UCTOYHUKOB (PH3MUECKOTO COJCPIKAHUS, B TOM YHCIIE MyOINIHO MPEICTABIATh PE3yJIbTaThI
MPOEKTHOM WJIM MCCIE0BATENIbCKOM JAEATENIbHOCTH, NPU 3TOM TIPaMOTHO HCIOJIb30BaTh H3yUEHHBIN
MOHATUIHBIN anmapaT Kypca (PU3HKH, COMTPOBOKAATH BBICTYIICHHE TIPE3EHTAIINEH;

® 1P BBITIOJTHEHUU Y4YeOHBIX TPOEKTOB M HWCCIENOBaHHMNA (DPU3MUECKUX MPOIECCOB PaCHpPEACIsTh
0053aHHOCTH B TpyIIe B COOTBETCTBUU C MOCTABJIEHHBIMHU 33Ja4aMH, CJIECIUTDH 3a BHIMOJIHEHUEM IIJIaHA
JEWCTBUN M KOPPEKTUPOBATh €ro, aJCKBAaTHO OLEHMBATH COOCTBEHHBIN BKJIAJ B JACSATEIBHOCTH TPYIIIIHL,
BBICTPAaNBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3pemiaTb KOH(QIUKTHIL.

K xonmy oOydenus B 9 kjiacce mpeaMeTHBIE Pe3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI OTpaXKaTh
c(OPMHUPOBAHHOCTH Y O0YHAIOIUXCS YMEHUI:

® CTIOJIb30BATh MOHATHUSA: CUCTEMA OTCYETA, MaTepHalibHAs TOYKA, TPACKTOPHsI, OTHOCUTEIHHOCTD
MEXaHMYECKOTo ABWXKEHMs, aedopmanus (ympyras, IUIacTHYEcKasl), TPEHHE, LIEHTPOCTPEMHUTEIbHOE



YCKOpPEHHME, HEBECOMOCTb M NEPErpy3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEJO, LEHTP TAKECTU
TBEPIIOTO TeJa, pAaBHOBECHE, MEXaHMYECKHE KoJeOaHUs W BOJIHBIL, 3BYK, MH(Pa3BYK M YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, LIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JJAIbHO30PKOCTb,
CIIEKTPBI UCITYCKaHU U TIOTJIOMEHHS, alib(a, OeTa- ¥ raMMa-u3IydeHus], H30TOIIbI, Si/IepHasi SHEPTeTUKa;

epa3iauyaTh  SABJICHUS (PaBHOMEPHOE U  HEPABHOMEPHOE NPSIMOJIMHEMHOE  JABHMXKEHUE,
PaBHOYCKOPEHHOE MPSMOJMHEWHOE IBHKEHHE, CBOOOJHOE IaJeHHE T, PAaBHOMEPHOE JBIKEHHE II0
OKPY’KHOCTH, B3aUMOJICHCTBUE TeJl, PEAaKTUBHOE JIBH)KEHUE, KOJeOaTeIbHOE NBM)KEHUE (3aTyXarollue U
BBIHY)KJICHHBIC KOJICOaHUs), PE30HAHC, BOJHOBOE JBIWKCHHE, OTPAKEHHE 3BYKa, MPSIMOJIHMHEITHOE
pacnpoCTpaHEHHUE, OTPAXKCHHUE U NIPEJIIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JI0KECHHUE
0eroro cBera B CIEKTP M CIOKEHHE CIEKTPAJbHBIX I[BETOB, JUCIEPCHS CBETa, E€CTECTBEHHAS
pallMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa MU3JIy4eHMsI) MO ONUCAHMIO UX XAPaKTEPHBIX
CBOWCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

® pacrio3HaBaTh MPOSBICHNUE N3YUYECHHBIX (PH3UUECKUX SBJICHHH B OKPYIKArOIeM MHpe (B TOM YHCIe
¢usnyeckue SBICHMS B NPUPOZE: NPWIMBBI M OTJIMBBI, JBHXKEHHUE IulaHeT COJHEYHOW CHUCTEMBI,
PEaKTHMBHOE JIBU)KCHHME JKHUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMM, 3E€MIIETPSCECHHE,
celicMMYeCKHe BOJIHBI, I[yHaMM, 3XO, LBETa TeJl, ONTUYECKHUE SIBICHUS B IpPHPOJE, OMOJIOrHYecKoe
JEWCTBUE BUIUMOTO, YIBTPa(QHOIETOBOTO H PEHTT€HOBCKOTO U3TYUYCHUH, €CTECTBEHHBIN paOaKTHBHBIN
($oH, KOCMHUYECKHE JTy4YH, PaJUO0AKTUBHOE U3TyUeHHUE IPUPOAHBIX MUHEPAJIOB, IEHCTBUE PAJMOAKTUBHBIX
U3JIy4YE€HUH Ha OpraHu3M YeJIOBEKa), IPU ATOM MEPEBOJUTH MPAKTUUECKYIO 33/1a4y B yUEOHYIO, BbIICIATh
CYLIECTBEHHbIE CBOMCTBA (IpU3HAKN) (PU3HUECKUX SBICHUM;

® OIUCHIBATH U3YUYECHHBIE CBOMCTBA Tel U (PU3UUYECKHE SIBJICHUS, UCIONb3Ys (prU3HUECKUE BEIMUUHBI
(cpeaHsisi © MTHOBEHHAs! CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JIBUJKEHUH, YCKOPEHUE, IIEpEMEILIEHUE, TYTh,
yIJI0Basi CKOPOCTb, CHJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOHOrO Ma/IeHusi, BeC
Teja, UMITYJIbC TEJa, UMITYJIbC CHJIbI, MEXaHUYecKast padoTa U MOILHOCTb, IOTEHIMAJIbHASL SHEPIUs Tea,
IIOJHATOTO HaJ IOBEPXHOCTBIO 3€MJIM, NOTEHUUAIbHAs JHEPIUs C)KATOW MPYKHUHBI, KUHETHYECKas
SHEPrus, MOoJHasi MEXaHUYecKasi SHEPIUsl, IEPUOJ U 4acTOoTa KoJeOaHH, JUIMHA BOJIHbBI, TPOMKOCTb 3BYKa
U BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTEIb MPEIOMIICHHS CPEeIbl), IPU ONMUCAHUY NTPABUIBHO TPAKTOBATh
(bu3nyecKuil CMBICI UCIOJB3YEMBIX BEJIMYMH, 0003HAYEHUSI U €IMHULIBI (PU3NYECKUX BEIINYNH, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIMYMHY C JPYTMMHU BEITMUYMHAMH, CTPOUTH I'papuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

® XapaKTepU30BaTh CBOICTBA TeJ, PU3NUYECKHUE SIBJICHUS U MPOLIECCHI, UCIIONIb3YS 3aKOH COXPaHEHUS
JHEPIUM, 3aKOH BCEMHUPHOIO TATOTCHHS, NPUHLHUI CYNEPHO3ULUU CWJI, IPUHLMUII OTHOCUTEIBHOCTU
lNasmmnes, 3akoHbl HproTOHA, 3aKOH COXpaHEHHsI UMITYJIbCA, 3AKOHBI OTPAXKEHUS W INPEIOMIICHUS CBETA,
3aKOHBI COXPaHEHU 3aps10BOI0 U MACCOBOI'0 YUCEI IIPU SACPHBIX PEAKLUAX, IIPH ITOM JAaBaTh CIOBECHYIO
(OopMyIIHPOBKY 3aKOHA U 3aMKChIBATh €T0 MaTEMaTHUYECKOE BbIPAKEHHUE;

® 00BACHATh (PU3MYECKHE MPOIECCHl U CBOICTBA Tell, B TOM 4YHCI€ U B KOHTEKCTE CHUTyaluil
IPAKTUKOOPHUEHTUPOBAHHOT'O XapaKTepa: BhIABIATh MPUUYNHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE
u3 2-3 JIOTWYEeCKUX IaroB C OMOpoi Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MUECKUX SABJIEHUH, (QU3HMUECKUX
3aKOHOB WJIHA 3aKOHOMEPHOCTEH;

e pelaTh pacu€THBIE 3a7aun (ONMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHHUN), UCIOJIb3Yys 3aKOHbBI U
dbopMyIbl, cBs3bIBatOIMe (pU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJaud 3alHChIBaTh
KpaTKoe yCIIOBHE, BBISBIATH HEJOCTAIOIIME WM M30BITOUHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (HOPMYJIBI,
HEO0OXOUMBIE JIIsl PELIEHUS], IPOBOANUThH PACUEThI M OLIEHUBATh PEAIMCTUYHOCTh MOJyUYEHHOTO 3HAUEeHHUS
(bu3N4ecKoil BETMUNHBL;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh TP IOMOIIH PU3NUYECKUX METOI0OB, UCIIOIB3Y I
ONMCAHUE WCCIEN0BAHNS, BBIIEIATh MPOBEPSEMOE MPEATION0KEHUE, OLIEHNBATh MMPABUIBHOCTh MOPSIKA
MIPOBE/ICHUS CCIIEI0BAHNUS, JIeNIaTh BBIBO/IbI, MHTEPIPETHUPOBATH PE3YJIbTAaThl HAOIIOIEHUH U OTIBITOB;

® [IPOBOJIUTH OMBITHI MO HAOIIOJCHUIO (PU3MYECKUX SBIEHUH WM (DU3MYECKHX CBOMICTB Tel
(u3ydyeHue BToporo 3akoHa HblOTOHA, 3aKOHA COXpaHEHMs PHEPruM, 3aBUCHUMOCTb IEpHOAA KoJeOaHMi
IIPY’KMHHOI'O MasiTHUKA OT MACCHI IPy3a U KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTD OT aMILJIUTY Il MajIbIX



KoJIeOaHMI, MPSIMOJTMHEHHOE PacIpOCTPaHEHNUE CBETA, pa3sIo’KeHHE Oeoro CBeTa B CIIEKTp, M3y4YEeHHUE
CBOWCTB M300paXeHUS B IUIOCKOM 3€pKajie U CBOICTB M300paKEeHHs MpeAMeTa B cOOMparomieil JuH3e,
HaOJII0/ICHNE CIUIONIHBIX M JIMHEHYATHIX CHEKTPOB U3IY4EHHS): CAMOCTOATENIFHO COOMPAaTh YCTAHOBKY U3
U30BITOYHOT0 HaOOpa 000PYI0BaHUS, OMTUCHIBATE X0/ OIBITA M €0 Pe3yIbTaThl, (POPMYIUPOBATH BEIBOJIBI;

® [IPOBOJIUTh TP HEOOXOAMMOCTH CEPHIO TMPSIMBIX HM3MEPEHHIA, ONpeNeNss CpelHee 3HAuCHHE
u3MepseMoil BennuuHbl ((poKycHOe paccTossHHE coOMparomieil JIMH3bI), 00OCHOBBIBATh BHIOOp criocoba
U3MEPEHHS (M3MEPUTEIBHOTO MPUOopa);

® IPOBO/IUTH HCCJIEOBAaHHE 3aBHCUMOCTEH (HM3MYECKUX BEJIMYMH C HCIOJIB30BAHHEM IPSIMBIX
U3MEpEHHH (3aBUCMOCTD ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBUKEHHH 0€3 HauaJIbHOW CKOPOCTH,
neprozaa KojaeOaHnit MaTeMaTHIECKOT0 MasiTHUKA OT JUTMHBI HUTH, 3aBUCMOCTH yTJIa OTPayKCHUS CBETa OT
yria majeHusl U yriia MpeJOMIICHHs OT yIiia MaJeHus): IUIaHUPOBaTh MCCIEIOBaHHE, CaMOCTOSITEIbHO
coOMpaTh YCTaHOBKY, PUKCHPOBATH PE3yJIbTAThl MOTYYEHHOH 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJIC
TalIMI ¥ TpadUKOB, JeNaTh BHIBOIBI 110 PE3YJIbTaTaM HCCIICIOBAHUS;

® [IPOBO/IUTh KOCBCHHBIC M3MEPEHHsT (DU3UUCCKUX BEIUYUH (CPEIHSS CKOPOCTh U YCKOPEHHE Tela
IIPY PaBHOYCKOPEHHOM JBHXCHUH, YCKOPEHUE CBOOOIHOTO MaIeHHS, KECTKOCTh PYKUHBL, KOdPPUITEHT
TPEHUsI CKOJIBKCHUS, MEXaHUuecKasi paboTa ¥ MOIIIHOCTh, 4aCTOTa U TIEPHO/I KOJICOAHUI MaTEeMaTHIECKOTO
U IPY>KUHHOTO MAasiTHUKOB, ONTHYECKas CHJIa COOMPAIONIEH JIMH3bI, PaJHOaKTUBHBIN (DOH): TUIAHUPOBAThH
U3MEpEHHUsI, COOMPATh IKCIICPUMEHTAIBHYI0 YCTAHOBKY M BBIMIOJIHATH H3MEPEHUSI, CICAYS MPEIIIOKSHHOM
MHCTPYKIMY, BBIYUCIATH 3HAYCHUE BEIWYMHBI M aHAIM3UPOBATH IOJNYYCHHBIE PE3YJIbTaThl C Y4ETOM
3aJ]aHHOM MOTPEIIHOCTH U3MEPCHHIA;

e COOITIOIaTh MPaBHJIa TEXHUKH O€30MacHOCTH MPH padoTe ¢ 1a00paTOPHBIM 000PYI0BAaHHEM;

® pa3aMyaTh OCHOBHBIC IPH3HAKM HW3YYCHHBIX (HU3MYCCKUX MOJCICH: MaTepuayibHas TOYKa,
a0COIOTHO TBEPOE TEJIO, TOYCUHBIH HCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, [UIAHETapHas MOJENb aToMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO SIJIpa;

® XapaKTepU30BaTh IPUHIIMITBI ICHCTBUS N3yUCHHBIX TIPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMTOPOI
Ha WX ONMHUCAHUS (B TOM YHCJE: CIHIOMETP, AATYMKH TOJIOXKEHHS, PACCTOSHUS W YCKOPEHHs, paKera,
9XOJIOT, OYKH, IMEPHUCKON, (oToammapar, ONTHYECKHE CBETOBOIBI, CIIEKTPOCKOI, IO3UMETp, Kamepa
Bunbcona), ucmone3ys 3HaHMS O CBOMCTBaX (HM3MYECKUX SBICHHH W HEOOXoquMble (u3nveckue
3aKOHOMEPHOCTH;

® UICIIOJIb30BATh CXEMbl W CXCMaTHYHBIC PHCYHKH M3YYCHHBIX TEXHHYECKUX YCTPOICTB,
U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMYECKUX MPOLECCOB MPU PEIICHUH YYeOHO-NIPAKTUYECKUX 3a/1ad,
OTITUYECKUE CXEMBI JIJIsl TOCTPOSHUS H300pakeHUH B IJIOCKOM 3epKajie U COOMparoIei JINH3E;

® IPUBOJIMTH TPUMEPHl (HAXOAUTh HH(GOPMAIMIO O MpPUMEpax) MPAaKTUYECKOrO HCIOJIb30BAHUS
bu3MUeCKUX 3HAHWI B TMOBCEJHEBHON XHM3HU JUIs oOecreueHuss OE30MacHOCTH IMpH OOpalleHHH ¢
npuOOpaMH M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3/JOPOBBS U COOIIOICHHSI HOPM 9KOJIOTHYECKOTO
MOBEICHUS B OKPYIKAIOLIEH CPELE;

® OCYIIECTBIIATh NMOUCK UH(pOpManuu (U3NUECKOTO cojepkaHus B VHTepHETe, CaMOCTOSATEIHHO
(dopMyIUpysT TIOMCKOBBIH 3alpoC, HAaXOAWTh MYTH OIpPEICICHUS JOCTOBEPHOCTH IIONyYSHHOW
UH(OPMAIIMK Ha OCHOBE MMEIOIIUXCS 3HAHUH U IOTTOJHUTEIIbHBIX HCTOYHUKOB,;

® IICIIOJIb30BATh TPH  BBIMOJHEHUHM Y4YeOHBIX 33JaHUil  HAYYHO-TIOMYJSIPHYIO  JIUTEPATypy
(HU3MUECKOTO COZIEpKaHMs, CHPAaBOYHBIC MaTepHalibl, pecypchl cetd HHTepHeT, BianeTh NpHEMaMH
KOHCIIEKTHPOBAHHS TEKCTa, MPeoOpa3oBaHusi HHPOPMAIIMU M3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHBIC ITMCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HMH(GOPMAIMH U3
HECKOJIbKUX HUCTOYHHMKOB (PU3MYECKOTO COAEpIKaHUs, MyOJIMYHO TPEICTABISATh PE3yJbTaThl MPOSKTHOM
WIIN UCCJIEOBATEIbCKOM NIESATENBHOCTH, MPH 3TOM T'PaMOTHO HCIIOJIB30BAaTh M3YYCHHBIN MOHSITHUITHBIN
ammapatr H3y4aeMoro pasziena (U3WKA W COMPOBOXKIATH BBICTYIUIEHHE TIpe3eHTaluedl C y4érom

ocoOeHHOCTeH ayTuTopry CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosn4yecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM
/ Kontpoabnsie | [IpakTtuueckue | JJ1eKTPOHHbIE (HH(POBHIE)
n/n NpOrpamMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE PeCypChl
Pazjen 1. dusuka u eé pojib B NO3HAHMH OKPYKAKIIEr0o MUpa
bubmuorexa [JOK
11 PusuKa - Hayka 0 NpUpoze 2 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 Pr3HICCKHC BENMIMHEI 2 1 https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAyYHBIH METO ITO3HAHHUS 2 1 Bubmzorexa LIOK
) Y & https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nes 2. IleppoHayajibHbIe CBEICHHS] O CTPOCHHH BelllecTBA
bu6mmoreka [IOK
2.1 Crpocnue BemecTsa I https://m.edsoo.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICMICTBUE YaCTHIL ) 1 bu6mmoreka [IOK
) BeIIecTBa https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 https://m.edsoo.ru/7f416194
Nroro no pazgeny 5
Paznen 3. /IBukeHue U B3aUMO/IeiiCTBHE TeJl
bu6mmoreka [IOK
3.1 Mexanuteckoe ABIXCHHE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3-2 Muepups, macca, m10THoCTs 4 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Bupt cun 14 1 2 https://m.edso00.ru/7f416194
Nroro no pazgeny 21



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

Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB

41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka HOK
) TeJIaMM, )KUJKOCTSIMHU M ra3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlasnieHue xuKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHoe 1aBeHue 6 https://m.edsoo.ru/7f416194
4.4 JlelicTBue ®UJIKOCTH M Ta3a HA MOTPYKEHHOE B 7 3 bubnnoreka [HOK
) HUX TEJIO https://m.edsoo.ru/7f416194
Ntoro no pazgeny 21
Paznen S. PaboTa u MOIHOCTB. JHeprus
bubmuorexa [JOK
>-1 PaGora u momHocTh 3 ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>-2 Hpoctsie mexanusmel > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.3 MexaHpraeckas SHEpIHA 4 1 https://m.edsoo.ru/7f416194
Hroro no paszueny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHue pa3gesioB H TeEM nudpoBLIe
Ne ni/mt P Kourpoasnbie | Ipakruueckue (1upp )
MPOrpamMMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3pen 1. TenioBbie sIBJICHUS
1.1 CTpoeHHUE U CBOMCTBA BEIIECTBA 7 bubnmorexa LIOK
) p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILTOBBIC TIPOLECeht > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHI TOK 20 2 7 Buommorexa LOK
https://m.edsoo.ru/7f4181ce
2.3 MarxuTtHrle ABIIEHUS 6 1 1.5 bubmorexa LHOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 4
OCKTPOMArHHTHAS HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 14.5



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHoBaHHe pa3/iejioB H TeM (uudpoBble)
Ne i/m P Konrpouabnsie | IIpakTnyeckue op
MPOrpamMMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHu4ueckoe BIKEHNE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
’ OIIHMCaHUus https://m.edsoo.ru/7f41a4a6
o buo OK
1.2 Bs3aumoneiicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHEHUT 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. MexaHnuyeckHe KoJ1e0aHusl H BOJHBI
b K
2.1 Mexannueckne KojIeOaHns 7 3 nomotexa O
https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHuueckre BOJIHbI. 3BYK 8 1 3 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DiieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 ) bubnmuorexa [JOK
' DJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBbIe AIBJICHUSA



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

4.1 3aKOHBI pacIpOCTpaHEHHSI CBETA 6 2 bubmorexa LIOK
) pachipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 asnoskeHue 6eoro cBera B CIEKTP 3 hitps:/m.cdsoo.ru/7f4 1ada6
Wroro no pazneny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue v MOrJIoneHUue CBETa aTOMOM 4 1 hitps-//m.cdsoo.ru/7f4 1ada6
bubmuorexa [JOK
52 6 1
Cpoeuue aTomHoro spa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. il 1
5.3 JIEPHBIE pEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6nmoreka [JOK
' Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne KoJunuecTBo yacos Jom.3apanmne DeKTpOHHBbIE HUPPOBBIE
Tema ypoka
n/n Bcero | KP | IIP Jara o0pasoBaTe/bHbIe
pecypcsbl
1 ®usuka — HayKa o npupoze. ABneHus 1 02.09.2025 §1-23.1(1,2)
npupoabl. Duznueckue BICHU
) MexaHu4ecKkue, TeIIOBbIE, JIEKTPUIECKUE, 1 03.09.2025 §2 3amanue cTp.6
MarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 dusnuecKkre BeJIMYUHBI U UX U3MEPEHUE 1 09.09.2025 §4-5 ynp1(2,3)
Ypoxk-uccienopanue ""U3mepenue HNup.3ananue
4 TeMIepPaTypPhbl MPH NOMOIIH KUIAKOCTHOTO 1 1 10.09.2025
TEPMOMETPA M JATYHKA TeMiepaTtypbl'
Kak ¢usuka u npyrue ectecTBeHHbIC HAYKH §3
5 U3y4aroT npuponay. EcrecTBeHHOHAYYHBIN 1 16.09.2025 bubnmnoreka [HOK
MeToJ1 no3HaHus. Onucanue PU3nYecKux o https://m.edsoo.ru/ff09f72a
SIBJICHUH C TOMOIIBIO MOAeel
Ypoxk-ucciaegosanne ""Ilposepka runoresni: §6
6 AAJTBHOCTH MOJIETA APUKA, MYLIEHHOT 0 1 1 17.09.2025
TOPU30HTAJIBHO, TeM 00JIb1IE, YeM 00JIbIIe
BbICOTA MycKa"
Crpoenue BemiectBa. ONBITHI, TOKa3bIBAIOLIIE §7,8 ymp.2(1) bubmuoreka [IOK
7 1 23.09.2025
JIMCKPETHOE CTPOEHHUE BEILECTBA https://m.edsoo.ru/ff09fe0a
§9,10 ynp.3 bubnmnoreka [JOK
8 JIBr>KeHrEe YacTHI] BEIIECTBA 1 24.09.2025 https://m.edsoo.ru/f0a01 3¢
Ypok-uccienosanue «OnbIThl 1O §9,10 (moBT)
9 HA0JII0ICHHUIO TEIVIOBOT0 PACIIMPEHHA 1 1 30.09.2025
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA 1 01.10.2025 §11 ynp.4
11 B3anMocBs13bp MeXy CBOWCTBaAaMH BELIECTB B 1 07.10.2025 §12,13 ymp.5 bu6muoreka [JOK

PA3HBIX Arp€raTHbLIX COCTOAHHUAX U UX

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0EHHOCTH arperaTHbIX COCTOSIHUI BOJIBI

12 Mexanunyeckoe nBuxeHue. PaBHoMepHOe U 08.10.2025 §14,15 ynip.6 Bu6mmotexa [JOK
HEPaBHOMEPHOE JIBH)KCHUE T https://m.edsoo.ru/ff0a05c6
13 Cxopocts. Equnuiisl ckopoctu 14.10.2025 §16 ynp.7(4,5,6)) EES:.I;I/(;:ZI;&)OIE I£f02079¢
14 Pacuet myTu 1 BpeMeHM ABUKECHUS 15.10.2025 317 ynp.8(2,4,6) E;S;?/ﬁe;(?siorﬁ/ ff0a0acd
WNuepuus. 3akon unepuun. Bzaumoencraue §19-21
15 TeJI KaK MPpUYMHA U3MEHEHUS] CKOPOCTH 21.10.2025 yp.11(2,4) E;I@I_I;I/OTGI? HOK/ 02010
BHIKEHIS TeT ps://m.edsoo.ru/ff0a0c
16 [InoTHOCTH BemecTBa. PacueT maccel 1 00beMa 23102025 §23,24 bubnuorexa [{OK
TeJia 10 €ro MIIOTHOCTH T ynp.13(3.4) https://m.edsoo.ru/ff0a0fee
17 JIaﬁopaTopHasf pabora «Onpenenenune 05.11.2025 §23,24
IUIOTHOCTH TBEPAOIo Tesiay» ynp.13(3,4)
18 Pemrenue 3amau no teme "IlnoTHoCTH 11.11.2025 yrp.12(6), bubmmoreka [JOK
BenecTna” o yp.13(5) https://m.edsoo.ru/ff0al23¢
19 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS 12.11.202518. §25,27
ten. Cuna ynpyroctu. 3akoH ['yka yip.14(3.4)
JlabopaTopHas padora «U3yuenue §27ymp.15(1,2)
20 3aBHCHMMOCTH pacTskeHus (aedopmanun) 18.11.2025
NPYKUHBI OT MPUJIOKEHHOH CHIIbD)
21 SBnenne Tarorenus. Cuia TSKECTH 19.11.2025 §26
CBs13b MEX]Iy CHIJION TSKECTH U MacCoM Tena. §28ymp.16(4,5,6)
22 Bec temna. Pemenne 3agau mo teme "Cuia 25.11.2025 E&I@I_I;I/OTG? HOK/ 1021778
I— ps://m.edsoo.ru/ff0a
23 Cuna TsKeCTH Ha IPYTHX IUIaHeTaxX. 26.11.2025 §29 ymp.27(2) bubnuotexa [JOK
Du3nuecKue XapaKTePUCTHKH IJIAHET U https://m.edsoo.ru/ff0al1502
24 N3mepenue cui. Jlunamomerp 02.12.2025 330 ynp18(2) Egg?ﬁ;ﬁ?&gﬁi ff0a18¢c
25 | Bec Tena. HeecomocTs 03.12.2025 | 110 samicH bubmmorexa LIOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

CroxeHne IByX CHJI, HAPABJICHHBIX MO OJJHON

§31ymp.19(1,2)

but6mmoreka [IOK

26 npsiMoii. PaBHonieiicTByOIIAs CHIT 09.12.2025 https://m.edsoo.ru/ff0ala70

27 EIZT'GHHG 3a7a4 1no teme "PaBHOIEHCTBYIOIIAS 10.12.2025 Hom.c.p.

28 Tpenue ckoyibKeHUs U TpeHUE OKoA. TpeHue B 16.12.2025 §32,33,34 bubnuotexa [JOK
PUPOJIE U TEXHUKE T https://m.edsoo.ru/ff0alb9c
JlabopaTopHas padora «U3yuyenue §32,33,34(moBT)
3aBHCHMOCTH CHJIbI TPEHHUS CKOJIbKEHHUS OT bubnuotexa [JOK

29 17.12.2025
CHJIBI JIaBJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
CONMPHUKACAIIINXCS MOBEPXHOCTEH»

30 PGIHGHI/Ie“ 3a7a1 Ha ONpezieneHue 23.12.2005 Ne82,83 c1tp229
PaBHOJICHCTBYIOIICH CUJIIBI
KonTpoJsbHas padora no remam: WNun.3ananue

31 «MexaHuueckoe JBUKeHHe», «Macca, 24.12.2005 bubnuorexa [IOK
IUIOTHOCTBHY, «Bec Tesna», «I'padpuyueckoe o https://m.edsoo.ru/ff0alde0
H300pakeHue cu», «Cuib»

Pemenue 3amau mo remam: «Bec Tenay, Ne68,69 cTp.228

32 «I'paduueckoe nzobpakenue cun», « CUIbD», 30.12.2025
«PaBHOIECMCTBYIOIIAS CHIDY

33 Hasnenue. CriocoObl yMEHBIIICHUS U 13.01.2026 §35 ymp.20()3,4 bubnuotexa [JOK
YBEJIMYEHMSI TABJICHUS T https://m.edsoo.ru/ff0a20a6

34 JlaBneHwne ra3za. 3aBUCUMOCTD JABJICHUS T'a3a OT 14.01.2026 §36, 3ananuel bubnmnorexa LIOK
00bEMa, TeMIepaTypbl T https://m.edsoo.ru/ff0a2376

35 [Tepenaua naBiieHUs: TBEPIBIMU TEIIAMH, 20.01.2026 §37 ynp.21 bubnuoteka [JOK
JKUIKOCTSIMH U razamMu. 3akoH [lackains T https://m.edsoo.ru/ff0a25b0

36 JlaBieHne B )KUAKOCTH U ra3e, BHI3BAHHOE 21.01.2026 §38,39 bubnuoreka [{OK
JIEHCTBUEM CHJIBI TSDKECTH T yip.22(2,3) https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no reme «/laBinenue B 27.01.2026 Ne93 c1p.230 bubnuotexa [JOK
XKUAKOCTHU U rase. 3akoH [lackamsy T https://m.edsoo.ru/ff0a2826

38 CooOrmmarommuecs cocyabl 28.01.2026 340 bubmorexa HOK

https://m.edsoo.ru/ff0a2970
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. §45 ynp.25(3.4) bubnuorexa [JOK
39 IM'uapaBnuueckuii npecc 03.02.2026 https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopiiiHeBo# KUJIKOCTHBIN HACOC 04.02.2026 §44 yup.27
AtMmocdepa 3emnu. [IpruanHbI CyNIeCTBOBAHHMS §41 ynp.24
41 BO3JIYIITHOM 000J109KH 3emMiid. 3aBUCUMOCTh 10.02.2026 but6mmoreka [IOK
aTMOC(EepHOTO AABJICHHUS OT BBICOTHI HAJ o https://m.edsoo.ru/ff0a2b5Sa
YpOBHEM Mopsi
§41 3apganuel,2 but6mmoreka [IOK
42 Bec Boznyxa. AtmocdepHoe gaBiieHue 11.02.2026 https://m.edsoo.ru/f0a2bsa
43 N3mepenue atmocdepHoro aaBineHus. OnbIT 17.02.2026 §42 ynp.25(2,3) bubnnoreka [JOK
Toppuuennu o https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(EPHOTO JIABJICHHS OT §43ymp.26((1,2) bubnunoreka LIOK
44 18.02.2026
BBICOTHI HAJl YDOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapometp-anepounsa. ArmochepHoe naBiIeHUE §43 ynp.26(4,5) bubnuoreka [{OK
45 24.02.2026
Ha pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3a11aq o Teme "AtmocdepHoe 25.02.2026 Yp.26(6)
JIaBJICHUE
47 JlelicTBue )KUIKOCTH M ra3a HA MOTPYKEHHOE B 03.03.2026 §46,47ynp.29(1,2) | bubnuorexa [IOK
HUX TeJ0. ApXUMeE0Ba CUila T https://m.edsoo.ru/ff0a3276
48 iI;igﬁiLlI::;f; 6(:(1)/1:135:([)(1;2:?;;;}:2:51 Ha 04.03.2026 HOATIP2E) | Busmuorexa LIOK
’ o https://m.edsoo.ru/ff0a33fc
TeJI0, MOTPY’KEHHOE B KHIKOCThY
JlaGopaTopHasi padoTa nmo Treme §48 ymp.30(1,2)
49 «MccaenoBanue 3aBUCHMOCTH Beca TeJla B 10.03.2026 bubnmorexa LIOK
BO/le OT 00bEMA NMOrpyKeHHOM B KUAKOCTH o https://m.edsoo.ru/ff0a3514
YACTH Tesay
§48 ymnp.30(3.,4) bubmuoreka [{OK
>0 Hnapatme Tex 11.03.2026 https://m.edsoo.ru/ff0a3a96
JlabopaTopHas padora "KoncrpyupoBanue §48 ymp.30(6)
51 apeoMeTpa WJIHM KOHCTPYHPOBaHHUeE JIOAKH H 17.03.2026

onpejaejieHue e€ rpy3onoabéMHocTu"
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Pemenue 3agau no remam: «IlnaBanue cynos.

§49 ynp.31(2,6)

bubnunorexa LIOK
52 B03z[yxonJ3aBaHHe>>, «JlaBiieHHEe TBEPbIX TEN, 18.03.2026 https://m.edsoo.ru/fa3654
KHUJKOCTEH U ra3oB»
e e v |7 Biboresa ok
CPABIX T, JRHTOCTE 30 o https://m.edsoo.ru/ff0a4ffe
Bceepoccuiickas nposepo4Hasi padora
PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo teme WNnn.3ananue
53 «/laBnenue TBEPABIX TN, KUAKOCTECH U Ta30BY / 25.03.2026
Bcepoccuiickas npoBepouHas pabota
§50 ymp.32(3.,4) bubmmoreka [JOK
54 Mexanuyeckas pabora 07.04.2026 https://m.edsoo.ru/f0a3 82
§51 ynp.33(1,2) bubnnoreka [JOK
55 Moutaocts. EquHUIBI MOIITHOCTH 08.04.2026 https://m.edsoo.ru/f0a3f82
56 ypOK-I/ICCJIGEIOBaHI/Ie P?cqu MOIIIHOCTI/I:' 1 14.04.2026 Ymp.33(3,4)
pa3BUBaeMOU MpU MOABEME T10 JISCTHULIE
53 [Ipocteie Mexanu3mbl. Peruar. PaBHoBecue cuit 15.04.2026 §52,53,54
Ha pblyare yip.34(2,3)
Pbruaru B TexHuke, ObITY U IPUPOJIE. §55-57
bubanoreka LIOK
Ha60paTOpHa;1 pabota «VccnenoBanue 0.5 |21.04.2026 yrp.36(1,2) https://m.edsoo.ru/ff0ad78e
YCIIOBUY PABHOBECHS PhIyaray
60 Pemenue 3aia4 no Teme «YclioBUsi paBHOBECHUS 29.04.2006 §58,59 bubmuoreka [IOK
phlyara» T ynp.37(1,2) https://m.edsoo.ru/ff0a48a6
Koaddutment nonesnoro neiictpust §60 ymp.38(1,2)
61 MexaHusMa. Jlaboparopnas padota 0.5 |28.04.2026
«M3mepenne KI1/[ HaKIOHHOM MIIOCKOCTU»
62 Pemenwue 3anay mo Teme "PaboTta, MOITHOCTS, 29.04.2026 §60 ymip.38(3) bubnnorexa [JOK
KIT" T https://m.edsoo.ru/ff0a4c48
63 Mexanundeckas sHeprusi. Kunernueckas u 05.05.2026 §61,62 but6mmoreka [IOK
MOTEHIIMATIbHAS DHEPTUS o yrp.39(1,2) https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH 06.05.2026 363 bubmmorexa [IOK

https://m.edsoo.ru/ff0a4360
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YPOK-3KCIIEPUMEHT 1O TEME
"DKCIIEpUMEHTAIILHOE ONPEICIICHIE U3MEHEHUS

WH/.3a0aH1E

65 . . 1 1 12.05.2026
KMHETUYECKOM U MOTEHLIUATbHON SHEPTUH NPU
CKAThIBAaHMHM TeJIa IO HAKJIOHHOM MJIOCKOCTH"
66 KounTtposabHnas pa6ora no teme «Pagora u 1 13.05.2026 WH/]I.33]1aHHE
MOIIHOCTb. JHEPIrush)
67 PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo teme 1 19.05.2026 WH/]I.3a/1aHUE bubnuotexa [JOK
"MexaHn4YecKoe JIBIKEHUE" T https://m.edsoo.ru/ff0ad4eebd
63 E’eBepBHHI/I ypok. Pabora ¢ TCI('(':TaMI/I o TeMe 1 20.05.2006 WH/I.3a/1aHHe
Pabora. MoutHocTh. DHeprus
Pe3epBHbIil ypok 26.05.2026
OBIIEE KOJIMYECTBO YACOB I1O 63 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

e KoanuecTBo 4acoB Jlom.3a1anue DJIeKTPOHHbBbIE
B Tema ypoka uudposbie
n/n Beero | KP | IIP Jata oOpa3oBaTejibHbIE
pecypchbl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- 1
1 KMHETUYECKON TEOPUH U UX Ol'i’BITEBIe 1 02.09.2025 ’ Bubmzorexa HOK
P R https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1 03.09.2025 §2, 3ananuel
Mogenu TBEPIOTO, )KUJIKOTO M Ta3000pa3HOTO §2 bubnunoreka LIOK
3 o 1 09.09.2025
COCTOSIHHH BeEIlleCTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUJIKOTO U §2 (Bompoc3)
4 ra3000pa3HOro COCTOSTHUH BEIIeCTBA HAa OCHOBE 1 10.09.2025
MOJIOKEHUH MOJIEKYJISIPHO-KMHETUYECKOM Teopuu
Ilo 3anucu bubnuoreka [{OK
5 Kpucrammmaeckue u amopdHbie Tena 1 16.09.2025 https://m.edsoo.ru/f0a5800
CMauyuBaHue ¥ KamWLIIPHOCTH. [ToBepXHOCTHOE §3 ynp1(1,2) bubnuoreka [{OK
6 1 17.09.2025
HATSHKEHUE https://m.edsoo.ru/ff0a5530
4 ynp2(1,2) bubmuoteka [IOK
23.09.2025 8 ’
7 TermoBoe paclIupeHue U CokaTue 1 https://m.edsoo.ru/f025a26
] Temnepatypa. CBsi3b TEMIEPATyPhl CO CKOPOCTHIO 1 24.09.2025 §4 ymip.2(3)
TEIJIOBOTO AIBMKEHUS YaCTHI]
Buytpennss sueprusi. CnocoObl H3MEHEHUs §5,6 ynp.4(1,2) | buGimoreka [JOK
9 N 1 30.09.2025
BHYTPEHHEN DHEPIUU https://m.edsoo.ru/ff0a5c60
§7-9 but6mmoreka [IOK
10 Bunae! rennonepenaun 1 01.10.2025 htts://m.edsoo.ru/f0a6412
Ypok-koudepenuus "llpaktuueckoe 7-9
11 ncpnonwonqz)ml:ae ;Ielmomgx CBOWCTB BellleCTB 1 1 1 07.10.2025 }§/np.5 6,7(1,2) bubmorexa I[JOK
" TR https://m.edsoo.ru/ff0a65c0
MATEPUAJIOB B LeJIsIX JHeprocoepekeHus
12 KonuuectBo TemnoTel. Y neabHas TEMI0EMKOCTD 1 08.10.2025 §10,11 brbmorexa [IOK

ynp.8(1,2)

https://m.edsoo.ru/ff0a6976
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YpaBHeHwue TerioBoro 6ananca. TermooOMeH u

§12 ynp9(1,2)

but6mmoreka [IOK

13 TEIIJIOBOE PABHOBECHE 14.10.2025 https://m.edsoo.ru/ff0a7088
JladopaTopHasi padora "HccienoBanue siBjieHUsI §12 ynp.9(4,5)

14 TenJ000MeHa NPHU CMeIIMBAHUH X0JI0IHOH 1 15.10.2025 Eg6sj'1/y/lr(r)1T:c11<§)(])_[rou/I§f0a 6298
ropsiueii Boabl" DS/ 0. -
PacueT KonuyecTBa TEMIOTEI, HEOOXOAUMOTO IS Ne6 cTp.241

15 HarpeBaHus T€la U BBIACISICMOT0 UM IIpHU 21.10.2025
OXJIKICHUU

16 JlabopaTopHasi padora "OnpenesieHue yaeabHOI 99.10.2075 Ne7 c1p.241 bubmuorexa [IOK
TeII0eMKOCTH BeniecTBa' e https://m.edsoo.ru/ff0a6bb0

§13,14 bu6nuorexa [IOK

17 OHeprus TOIMBa. Y IeJbHasl TEIJI0Ta CrOPaHUs 05.11.20256 yip. 10(4) hitps://m.cdsoo.ru/ff0a7bsa

18 [InaByiieHre U OTBEpAEBAHUE KPUCTAIUNIMUECKUX TEJ. 11.11.2025 §15,16,17 bubmuorexa [IOK
VY enbHas TENJI0Ta MIIABICHUS T ynpl4(3) https://m.edsoo.ru/ff0a71d2

19 JladopaTopnas padora "OnpenesieHue yaeabHOI 12.11.2025 Yupl4(4,5) bubnmnoreka [HOK
TEIJIOTHI IJIaBJIeHHUS Jbaa" o https://m.edsoo.ru/ff0a72fe

§18,19 bu6anoreka LIOK

20 [Tapoo6pazoBanue u konaeHcamus. Mcnapenue 18.11.2025 yip.16(1,2) https://m.edsoo.ru/f0a740c
Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U §21,22

21 KOHJCHCALlUU. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS 19.11.2025 yrp.19(1,2) E:fgg;gf;;grou/lﬁfoﬂ R6c
OT aTMOC(EPHOTO JTaBIECHUS T ]
Brnaxxnocts Bo3nyxa. Jlaboparopnasi padora §20

22 "OnpenejieHue OTHOCUTEIBHON BIAKHOCTH 25.11.2025 | ymp.17(1,2,3) Etlfgsj?/l//l;Tee;(i)grOu/Itngﬂ 628
Bo3ayxa'" T ]

23 Pemenue 3agau Ha onpenesieHre BIaXHOCTH 26.11.2025 Ne19 cTp.243
BO3yXa
[TpuHUIMTIBI PaOOTHI TETIIOBBIX ABUraTENCH. §23,24,25

24 [TapoBast TypOuHa. [IBUTaTenb BHYTPEHHETO 02.12.2025 yrp20(1)
CrOpaHHus

25 KII/I TermoBoro npuratens. TernaoBbie ABUTATEIN 03.12.2075 §26 ynp.21(1) bubmmorekxa [IOK

Y 3alI1Ta OKPYKAIOIIECH Cpeibl

https://m.edsoo.ru/ff0a7c7¢c
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3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUHU B

Ne13 ctp.242

26 09.12.2025
TEIJIOBBIX ITPOLIECCAX
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe Nel6 cTp.243
27 "TeI[HJIOBLIe SIBJIGHI/HII). I/I3MeH£me arperaTHbIx 10.12.2025 ’ Bubmorexa OK
. " https://m.edsoo.ru/ff0a832
COCTOSIHMI BELIECTBA
KonTpoasHnasi padora no teme "TemnoBbie Wun.3amanus
. bubnunoreka LIOK
28 siBJIeHHs. U3MeHeHue arperaTHbIX COCTOTHU 16.12.2025
" https://m.edsoo.ru/ff0a86ae
BeIeCTBA
29 OnekTpusanus Ten. [[Ba posa aneKTpuYecKux 17.12.2025 §27 ynp.22
3aps0B
_ "
30 Ypok HCCIle/l0BaHNe 3J1eKTpn3auml"TeJ1 23.12.2025 §28
HHAYKIMEH ¥ IPU CONNPUMKOCHOBEHUM
. 29 ynp.23(1,2) | bubnuotexa LIOK
. 24.12.2025 S i
31 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona https://m.edsoo.ru/f0a87c4
OnekTpuueckoe nose. HanpskeHHOCTh 30
32 DJIEKT pnqecxoro o IT I/lI:)HIII/IH CYIEPIIO3UIIAHT 30.12.2025 ’ brbmorexa [IOK
P 1P ynep o https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX MOJIEH
33 Hocurenu 3neKTpruuecKkux 3apsiioB. JIeMEHTapHbIN 13.01.2026 §31 ynp.24(1,2)
3apsia. CTpoeHue aTtoma
[TpoBOTHUKY U TUIIEKTPUKH. 3aKOH COXPAHCHHUS §32 ynp.25(1,2) | bubnmorexa ITOK
34 14.01.2026
OJIEKTPUYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
Pemenue 3a1ay Ha IpUMEHEHUE CBOMCTB §33 ymp.26 bubnuoreka [{OK
35 20.01.2026
DIEKTPUYECKHX 3PS A0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKHI TOK, YCIOBHS €0 CYIIIECTBOBAHMS. §34 ynp.27(1,2) | bubmuoreka IIOK
36 21.01.2026
M cTOYHUKHU IEKTPUYECKOT0 TOKA https://m.edsoo.ru/ff0a95a4
o 37 bubmuoreka [{OK
27.01.2026 8
37 JIefCTBUS DIIEKTPUYECKOTO TOKA https://m.edsoo.r/f0a96b2
Ypok-ucciaenopanue "JlelictBue §37 (noBT)
38 3JIEKTPUYECKOro0 M0Jisl HA MPOBOAHUKH U 28.01.2026
AUdJIeKTPpUKH"
39 DIIeKTPUUYECKHI TOK B METAIIJIAX, KUJIKOCTAX U 03.02.2026 §36 ynp.29 bubmuorexa [{OK

ra3ax

https://m.edsoo.ru/ff0a9838
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40 DnekTpuueckas Lelb U €€ COCTaBHbIE YaCTU 04.02.2026 §35 ynp.28(1,2)
Cuna toka. JlaGoparopHas padora "U3mepenue §38 ynp.30(1,2) | bubmmoreka IIOK
4l " 0.5 |10.02.2026
M peryJMpoBaHue CHJIbI TOKA https://m.edsoo.ru/ff0a8bd6
DneKTpuyecKoe HanpspkeHue. BoabTMeTp. 39 ymp.31(1,2
42 JIaﬁolfaTopHaﬂ paﬁl())Ta "U3mepenne np 0.5 |11.02.2026 3PPl Bubmorexa OK
" ' https://m.edsoo.ru/ff0a%¢14
peryJiupoBaHue HANPSKeHUs!
ConpoTHBICHUE MPOBOAHUKA. Y JCIBHOE §40,41 bubmmoreka [JOK
43 17.02.2026
CONIPOTHBJICHUE BEILIECTBA ynp.32(1,2) https://m.edsoo.ru/ff0aa738
JlabopaTopnasi paGora ""3aBucumocTb Yup.33(1,2)
3JICKTPUYECKOI'0 CONPOTHBJICHUS NIPOBOAHUKA bubnuorexa [IOK
44 1 |18.02.2026
OT €ro AJHUHDI, IUIOIIAAH MONePeYHOro ce4eHus https://m.edsoo.ru/ff0aa738
H Martepuaja'
3aBUCUMOCTD CHUJIBI TOKA OT HaNpsHKEHUsA. 3aKOH §42 ynp.34(1,2) | bubnuoreka ITOK
45 24.02.2026
OmMa 1t yyacTKa LenH https://m.edsoo.ru/ff0aad44a
JladopaTopnas padora "UccienoBanue §43 ymp.35
3aBHCMMOCTH CHJIbI TOKA, HAYLIEr0 Yyepes bu6mmoreka [IOK
46 1 |25.02.2026
pe3ucTop, OT CONMPOTUBJICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HANPsIKeHUs1 Ha pe3ucTope'
47 ITocnenoBarenbHOE U apaJUIEIbHOE COCIUHEHUS 03.03.2026 §44,45
MTPOBOJIHUKOB yp.36,37(1)
JlabopaTtopHas padora "IIpoBepka npaBuja .36,37(2
48 C.]IO)KEHI/IﬂpHal'IpI:DKeHI/Iﬁ nlf)n HOE:!HeﬂOI];aTeHBHOM 1 04.03.2026 T . Bubmorexa [JOK
" https://m.edsoo.ru/ff0aaaS8
cOoeJMHEeHHMH IBYX Pe3UCTOPOB
JladopaTopHas padora "IIpoBepka npasuJa ajas Yup.36,37(3
49 cnnblpTOKfl) 1 HI:[a aJ'l.lIeJIIE)HOMpCOG Ifnemm g 1 10.03.2026 " © Bubmiorexa [JOK
"p P 8 e https://m.edsoo.ru/ff0aadle
pe3ncTOpoB
Pemenue 3amay Ha npuMeHeHue 3akoHa Oma Jiist Ne33,34 c1p.245 | Bubauoreka IIOK
50 11.03.2026
Pa3IUYHOrO COEAMHEHHS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOLITHOCTH JEKTPUUECKOT0 TOKA. 3aKOH 17.03.2026 §46,47 bu6muoreka [JOK
Jixoyns-Jlenna T ymp.38,39(1) https://m.edsoo.ru/ff0abl24
59 [ToaroToBKa K KOHTPOJIBHOM paboOTe MO TEME 1 18.03.2026 Ne35,36 ctp.245 | Bubauoreka IIOK

"DnexTpuueckue 3apsapl. 3apsHKEHHBIE Tela U UX

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
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https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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B3auMoOAeUCTBUSA. [IOCTOSAHHBIN 2TIEKTPUYECKUN

TOK

KonTposbHas padora no teMe "'JjieKTpruyecKkue
3apsabl. 3apsiKeHHbIe TeJa U UX

Wun.3amanue

but6mmoreka [IOK

. . o 24.03.2026
>3 B3anmoaenicTBus. [IoCTOSIHHBIN J1eKTPUYECKUI https://m.edsoo.ru/ff0ab660
TOK'" / Beepoccuiickasi npoBepo4Has padoTa
JlabopaTopHas padora "Onpenesnenue padboTbl U yp.38,39(2)
MOIIIHOCTH JJIEKTPHYECKOro ToKa' §48.49
bubnunorexa LIOK
25.03.202 .
54 3JI€KTpI/I‘-I€CKI/IUC LeNU U IOTpeduTenn 5.03.2026 ynp.40(1,2) https://m.cdsoo.ru/f0abd2c
ANEKTpUYECKOM sHepruu B ObITy. KopoTkoe
3aMBIKaHUE
Pesepublil ypok. Paborta ¢ Tekctamu o teme WNup.3ananue
" P P o " A58 bubmuorexa [JOK
55 [TocTostHHBIN 71eKTpUYECKUA TOK" / 07.04.2026
N https://m.edsoo.ru/ff0abea8
Bcepoccuiickas mpoBepoyHasi padboTa
N §50 bu6mmoreka [IOK
56 ITocTossHHBIE MArHUTHI, MUX B3aUMOJACUCTBUEC 08.04.2026 https://m.edsoo.ru/f0acdc6
_ " =
57 Ypok-ucciienoBanue I/{ayqenne noJiei 14.04.2026 VYmp.42
NMOCTOSIHHBIX MATHUTOB
MarnutHoe nojie. MarHuTHoe noJie 3eMJid U €ro §51,54 ynip.45 but6mmoreka [IOK
58 1 15.04.2026
3HAYCHHE JIJIsl KU3HU Ha 3emiie https://m.edsoo.ru/ff0ac3d0
OmneiT OpcTena. MarHuTHOE 1oJIe NIEKTPUIECKOTO §52,55 bubmuoreka [JOK
59 21.04.2026
TOKa MarHuTHOE 10J1€ KaTyIIKU ¢ TOKOM ynp.46(1,2) https://m.edsoo.ru/ff0acOba
IIprMeHeHne 2JIEKTPOMarHuTOB B TEXHUKE. 53 ymp.44(1
60 JlgﬁopaTopHaﬂ pa(Ii)OTa "U3yuyeHue aeiicTBUA 22.04.2026 323 yrpA3(h Bubmiorexa [JOK
" https://m.edsoo.ru/ff0ac1d2
MATrHUTHOTO I0JIs1 HA IPOBOJHHUK C TOKOM
ONEeKTpOABUTaTENb OCTOSIHHOTO TOKA. §56,57
Hcnonb30BaHue 3JIEKTPOABUTATEIEH B nip.47(1
KDoA ynp-47(1) bubnuotexa [JOK
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE. 0.5 |28.04.2026
" https://m.edsoo.ru/ff0ac74a
JlabopaTopnasi paGora "KoncrpynpoBanue u
H3y4yeHne padoThl dIeKTpoaBurares'
62 OnbiTel @apazest. 3aKOH JIEKTPOMarHUTHOM 29.04.2026 §58,59,60 bubnunorexa LIOK

nHaykuuu. [Ipasuio Jlenna

yip.48(1,2)

https://m.edsoo.ru/ff0ac86¢
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Onekrporerepatop. CriocoObl OTydeHUs §61,62
63 AJIEKTPUYECKOW SHEPTUU. DIIEKTPOCTAHIIUH Ha 1 05.05.2026
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH
64 '1"[011r0TOBKa K KOHTPOJIBHOM paboTe 1mo zeMe 1 06.05.2026 Ne43,44 ctp.246
DIEeKTpUYECKHE U MATHUTHBIE SIBJICHUS
”"
65 KonTpoasnas padora n'? TeMe "'JjieKTpuUYecKune 1 12.05.2026 HNnn.3ananue
W MATHUTHBIE SIBJICHUS
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme Wnp.3ananue bu6muoreka [IOK
66 |, . 1 13.05.2026
TeruioBble ABICHUS https://m.edsoo.ru/ff0acb14
PesepBHblii ypok. PaGota ¢ TekcTamu 1o Teme WNun.3ananue bubnmnorexka HOK
67 |, . 1 19.05.2026
MarHuTHBIE SIBJECHUS https://m.edsoo.ru/ff0accSe
68 PesepBHbIil ypok 1 20.05.2026 | Uupa.3amanne
69 PesepBHbIil ypok 26.05.2026
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5

03



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KonuuyectBo OM.3a/1aHHe
Ne Tema vDOKa aa 3::;{ b flom.3anatit JIeKTPOHHBbIE HU(POBHIE
n/n yp B KP | op Hara o0pa3oBaTe/bHbIC
cero
pecypchbl
1 MexaHndeckoe JBHKeHue. MarepuajibHasi TOUKa 1 03.09.2025 §1 ympl(1,2)
) Cuctema orcueta. OTHOCHTEIIBHOCTh 1 04.09.2025 §2,3 ynp2(1), bubnuotexa [JOK
MEXaHUYECKOTO JIBHIKESHUS T yrp3(1) https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOJIMHEIHOE ABUKEHUE 1 05.09.2025 34 ynp-4(1.,2) E;IS;I;I/(SZ?S(]){)OHI; ff0ad19a
4 HepaBHomepHOE NPSMOIMHEMHOE IBUKEHUE. 1 10.09.2025 §5,6 yrip5,6(1)
CpenHsisi 1 MTHOBEHHAsI CKOPOCTb
5 [IpsimonuHEtHOE PABHOYCKOPEHHOE JBUKEHHE. 1 11.09.2025 §7 ynp.7(1,2) bubnmnorexka HOK
Yckopenue T https://m.edsoo.ru/ff0ad8d4
6 CKopocCTh MPSAMOJIMHENHOTO PABHOYCKOPEHHOTO 1 12.09 2025 §8 ymp.8(1)
nswkeHus. ['paduk ckopocTu
JlabopaTopnas padora "Onpenesnenue Ymp.8(2,3)
7 YCKOpPEHHUH TeJIa IPU PABHOYCKOPEHHOM 1 1 ]17.09.2025 526?;1/(1)1:21((11(]){)0:5/&031 db18
JBHKEHUH 10 HAKJIOHHOM II10cKoCTH" Pt *
8 CBobonHoe nagenue tei. Oneitel [anunes 1 18.09.2025 §14 ynp.14(1,2)
PaBHOMepHOE ABIKEHKE IO OKpYKHOCTU. [lepron §9 ynp.9(1,2)
9 U yactoTa oOpaienus. JIuneitHas u yrinonas 1 19.09.2025 526?;1/%:6;1(1){)015/ ff0ae176
CKOPOCTH ps://m. .
10 [{leHTpOCTpEMUTENTEHOE YCKOPEHUE 1 24.09.2025 Yp.9(3.,4)
11 ITepssiit 3akoH HptoToHa. BexTop cuiibt 1 25.09.2025 310,11 ynp. 11 Eggg?/ﬁeiiorﬁ/ ff0ac612
12 Bropoi1 3akon Herorona. PaBHonelicTByromias 1 26.09.2005 §12 ynp.12(1,2) | bubauoreka LIOK
cuiia T https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepno3unus cui 1 01.10.2025 313 ymp.13(1.2) E;IS:'I;I/%Iej;siOrE /£f02c982



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

14 Pemienue 3agau Ha npumMeHeHue 3akoHOB HproToHa 02.10.2025 Yp.13(3) E;S::?/ﬁée?sci(.)rﬁ/ ff0acb6e

15 Cuna ynpyroctu. 3akoH ['yka 03.10.2025 3§/11117)’i§ (1.2) ﬁgg:jﬁiiiﬁﬁ/ ff0acca?

16 Pemienue 3amau no reme «Cusia yrnpyroctuy 08.10.2025 Yup.18(1)
JlabopaTopHas padora «Onpenenenne Yup.17(3,4) bubnmoreka [JOK

17 JKECTKOCTH NMPYKUHbD) 09.10.2025 https://m.edsoo.ru/ff0ace28

18 Cuna TpeHus 10.102025 | Y19 ymp-19(1) 1?$§/§Zﬁi?rﬁ/ff0af738

19 Pemenue 3amgau no reme «Cua TpeHUs» 15.10.2025 Yup.19(2) EES?;ﬁ?;ii?ﬂI; ff0afa26

20 JlabopaTopHas padora "Onpenesenue 16.10.2025 Yp.19(3) bubnmnoreka HOK
K03(ppuIIHEeHTAa TPeHHS CKOJIbKeHus" https://m.edsoo.ru/ff0af8be

71 Pemenue 3amau no reme "3akonsl Hetorona. Cuna 17.10.2025 Nel8,19 ctp.335 | bubnunoreka [JOK
ynpyroctu. Cuna tpeHus” https://m.edsoo.ru/ff0atb8e

2 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHUSI. 22102005 §15 ynp.15(1,2) | bubnuoreka LIOK
YckopeHue cBOOOIHOTO MaJeHHs https://m.edsoo.ru/ff0af044
Ypok-kondepenuus " [Bu:keHue tes1 BOKpyr §16 ynp.16(1,2)

23 rpaBUTANMOHHOTO HeHTpa (CosiHeuHast 23.10.2025
cucrema). lagakTuku"

4 Pemenue 3amau o reme "Cuita TSXKECTH U 3aKOH 24.10.2005 Yrp.16(3,4) bubnuotexa [JOK
BCEMUPHOIO TAroreHus" https://m.edsoo.ru/ff0af5{8

75 IlepBas kocMuueckast CkopocTs. HeBecomocTs u 05.11.2025 §20,21 bu6muoreka [JOK
neperpy3Ku o yop.21(1,2) https://m.edsoo.ru/ff0af33c
PaBHOBecue matepuanbHOW TOUKU. AOGCOTIOTHO §22,23 ynp.22(1)

26 TBépnoe"Teno. PaBHOBecue TBEpIOTO TENA C© 06.11.2025 bubnunorexa LIOK
3aKperIEHHON OChlO BpalleHusl. MOMEHT CUJIBL. https://m.edsoo.ru/ff0afe36
L{eHTp TsHKECTH

27 PaBHOBecue MarepuaibHON TOUKH. AOCOIIOTHO 07.11.2025 §22,23 ynp.22(2)

TBEPIOE Tes10. PaBHOBECHE TBEPAOrO TENA C



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

3aKpEIUIEHHON OChIO BpallleHUusl. MOMEHT CHUJIBL.
L{eHTp TsHKECTH

Pemenue 3anau no reme "MomeHT cuibl. LleHTp

Yp.22(3,4)

but6mmoreka [IOK

28 TshKeCTH" 12.11.2025 https://m.edsoo.ru/ff0b02b4
29 [ToaroToBka K KOHTPOJIBHON pabOTe MO TeMe 13.11.2025 Nel2,13 ctp.334 | bubaunorexa [IOK
"MexaHndeckoe aBrxeHne. Bzaumoneiictsue ten'” https://m.edsoo.ru/ff0b0408
30 KonTpoasHas padora no teme '"'Mexanuueckoe 14.11.2025 Wun.3amanue but6mmoreka [IOK
ABUKeHue. Bzanmoneiicreue tea' https://m.edsoo.ru/ff0b06ec
31 Nmnynse Tena. UMiynbe cuiibl. 3akoH COXPAHEHHS 19.11.2025 §24 ymp.23(1) bubmuoreka [IOK
MMITyJIbCa. YIIPYroe U Heynpyroe B3auMoeicTBUE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3anay no reme "3akoH coxpaHeHUs 20.11.2025 Yp.23(4,5) bubnmnoreka [HOK
uMIysibca' https://m.edsoo.ru/ff0b096¢c
33 :[’Il))lt:llf;ﬁeﬁl:‘d):&e}:l;;?' "PeaKTHBHOE JBH/KEHHUE B 21.11.2025 §25 ynp.24(1)
34 Mexannyeckasi paboTa U MOILTHOCTh 26.11.2025 326 ymp-25(4) Egggjﬁiﬁi(ﬁ; FfOb0as4
35 PaGora cuinbl TsKECTH, CUITBI YIPYTOCTH U CHJIBI 27.11.2025 §26 ynp.25(1,3) | bubauoreka LHOK
TPEHMUSI https://m.edsoo.ru/ff0b0db8
JlabopaTopnas padora «Onpenenenue padoTnl Yup.25(2)
36 CHJIbI TPEHUS NPU PABHOMEPHOM [IBUKEHUH 28.11.2025
TeJla M0 TOPU30HTAJIbHOI MOBEPXHOCTH»
37 CBs13b sHepruu u paboTsl. [loTeHnnanpHas 03.12.2025 §27 ynp.26(1)
DHEPTHsl
33 Kunernueckas sHeprus. Teopema 0 KHHETHUECKOU 04.12.2025 §27 yup.26(5) bubnuotexa [JOK
SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHUsl SHEPTUU B MEXAHUKE 05.12.2025 §28 ynp.27(2)
40 JlabopaTopnasi pabora «3y4yeHue 3aKoHa 10.12.2025 Yup.27(3) bubmuorexa [JOK
COXpaHEHHS JHEPTHN» https://m.edsoo.ru/ff0b12fe
41 KonebatenbHoe IBMIKEHHE U €T0 XapaKTEPUCTHKU 11.12.2025 329,30 ynp.29(4) | bubmuorexa [OK

https://m.edsoo.ru/ffl0b1858
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42 3aryxaroiiue Kojeoanus. Beinyx/1eHHbIE 12.12.2025 §32,33 ynp.32(1) | bubnuoreka [IOK
Kosebanus. Pezonanc T https://m.edsoo.ru/ff0b20£0
43 MaremaTHyeCcKui U NPYKUHHBIA MAsITHUKU 17.12.2025 §31 ynp.30(1,2)
Ypok-uccienoBanmne «3aBUCUMOCTD NepUoOIa Yp.32(2)
. but6mmoreka [JOK
44 KOJIeOaHNI OT KeCTKOCTH NMPYKUHBI M MACChI 18.12.2025 )
rpy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparieHre sHEPruU NPU MEXaHUYECKUX 19.12.2005 1o 3anucu
KOJICOAHUSAX
46 JladopaTopHas padora «OnpeneseHne 4acToOThbI 24.12.2005 Ne45 cTp.338 bubmuoreka [IOK
W Mepuoaa KoJedaHuii NPYKMHHOTO0 MAATHUKA) T https://m.edsoo.ru/ff0blaec
JladbopaTopHas padora «IIpoBepka Ne46 cTp.338
47 HE3aBHCHMMOCTH MePUOA KoJleOaHuil rpysa, 25.12.2025 Eg6£?/(£e1§1 HOK/ff0b197
TMOABEIIEHHOT0 K HUTH, 0T MAaCChI TPy3a» T — 4
48 Mexanuueckue BoiaHbl. CBOMCTBA MEXAHUYECKUX 26.12.2005 §34,35 ynp.33(1) | bubnuorexka LHOK
BOJIH. [Ipofi0bHBIE U ONIEPEYHBIE BOJIHBI T https://m.edsoo.ru/ff0b21fe
_ "
49 Yp“OK KOH(l)epeHII‘I:[H MexaﬂnquKuefo.}mbl B 14.01.2026 Yp.33(2,3)
TBEPaOM Tedte. CelicMuYecKHe BOJTHBI
50 3ByK. PacnipocTpaneHnue u oTpakeHHue 3ByKa 15.01.2026 336.38
YK Facnpoctp P Y o yrip.36(1,2)
_ "
51 Ypok-ucciaenopanue ""Haobonenne . 16.01.2026 Ymp.36(3,4)
3aBHCHMMOCTH BBICOTHI 3BYKA OT YACTOThI
57 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKHI 21.01.2026 §37,39 ynp.35
pe30HaHC
53 Ypok-kondepenuus " YiabTpasByK u 22.01.2026 1o 3amucu bubmuoreka [JOK
HH(PPa3BYK B IPHPO/Ie H TeXHUKe' T https://m.edsoo.ru/ff0b23ca
[ToaroToBka Kk KOHTPOJIBHON paboTe MO TeMe KapTOUYKH
bubnunoteka LIOK
54 "3aKkoHbI cOXpaHeHHs. MexaHnyeckue KoyeOaHus 23.01.2026 )
1 BonHb" https://m.edsoo.ru/ff0b25f0
KonTpoJubHasi pabora no teme "3aKoHbl WNun.3ananue
55 coxpaHeHusi. MexaHu4yecKue KoJIeOaHUA U 28.01.2026

BOJIHBI"



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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DNEeKTpOMarHuTHOE MoJje. DIEeKTPOMarHUTHbIE

§52

bubnunoreka LIOK

36 BOJIHBI 29.01.2026 https://m.edsoo.ru/ff0b2abe
57 CBONMCTBA 2JICKTPOMArHUTHBIX BOJH 30.01.2026 §53
58 :;I::(:::K:;:;breﬂplf;l:;:: Btl)-gll: a;;linoanBaHne 04.02.2026 > bubmorexa IIOK
P ) . " o https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMATHUTHBIX BOJIH JIJIsl COTOBOIi CBSI3H
o |Lmmccrmonumne Hayvome cofcr psorae |0 misaorea ok
P " = o https://m.edsoo.ru/ff0b2c6e
MOOMJIBLHOTO TesledoHa
60 Pewmenue 3amau HauonpeneneHne YaCTOTHI U JJINHBI 06.02.2026 KapTOYKH
JIGKTPOMATrHUTHOW BOJTHBI
61 DnekTpoMarHuTHas mpupoza ceeta. CKOpocThb 11.02.2026 §55 bubnuorexa [IOK
cBeTa. BoitHOBEBIE CBOIICTBA CBETA T https://m.edsoo.ru/ff0b31d0
o | o o s |2 B ok
Paclipocip : H v https://m.edsoo.ru/fl0b3658
JlyHbI
63 3aKkOoH OTpakeHUs cBeTa. 3epkaiia. Pemenue 3agay 13.02.2026 §41,42 ynp.38, bu6nunorexa [IOK
Ha MPUMEHEHNE 3aKOHA OTPAKECHHSI CBETA T 39(4) https://m.edsoo.ru/ff0b38c4
§43 ynp.40(1,2) | bubnuoteka [IOK
64 [Ipenomnenue cBeta. 3aKOH MPEIOMIICHUS CBETA 18.02.2026 https://m.edsoo.ru/f0b3aca
65 ggﬁgﬁ:;iﬁi?ggflogfoafg VTpeHHETG OTpaNCHIL 19.02.2026 YY) Busanorera IOk
yIp p o https://m.edsoo.ru/ff0b3cSc
B OIITHYECKHUX CBETOBOAX
JlabopaTopnasi padora "HUccaenosanue Yup.40(4)
66 3aBHCHMMOCTH YTJIa NMPeIOMJIeHHS Cl'B'eTOBOFO 20.02.2026
JIy4ya OT yIJia majeHus Ha rpanuue ""Bo3ayx-
crexkygao'"
Ypok-koudepenuus "Mcnosib30BaHuE MOJTHOTO Ctp.208-209
67 BHYTPEHHEr0 0TPAa’KeHUsi: CBETOBO/AbI, 25.02.2026
OIITUKOBOJIOKOHHASA CBA3L"
68 JInasel. OnTudeckas cuiia TUH3EL 26.02.2026 §44 ynp.41(1,2) | bubmaorexa LIOK

https://m.edsoo.ru/ff0b3f2¢
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. §45 ynp.42(1) bubmmoreka [JOK
69 [TocTpoeHue n300paxeHMit B THH3AX 27.02.2026 https://m.edsoo.ru/f0b4dda
70 gﬁi"‘c’iﬁﬁﬁ' szcﬁii(:p?a 1? fﬁfﬁi"iﬁﬁ?ﬁ CHIIBI 04.03.2026 AR bubmorexa [IOK
y P " o https://m.edsoo.ru/ff0b4206
coOuparonieii JUH3bI
71 Ypok-koudepenuus "OnTuyeckue JHH30BbIE 05.03.2026 Yp.42(3) bubnuotexa [JOK
npudops!" T https://m.edsoo.ru/ff0c0a7e
§46,47 bubnnorexa [{OK
72 ['na3 xak onrtuueckas cucrema. 3peHue 06.03.2026 https://m.edsoo.ru/f0b4684
73 YPOK-KOH(l)epeHIII/f'H Hedextsl 3penus. Kak 11.03.2026 3ananue 18
COXPaHHUThb 3peHHe
74 ﬂfﬁi’fff Héfoii:&iflec enexTpaTBHIX OE:EE 12.03.2026 ViR bubnuorexa LIOK
) p H ' o https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JladopaTopHas padora "OnbIThI 10 §51
pa3JiokeHu10 0eJ10ro CBeTa B CEKTP U bubnmnoreka [HOK
75 13.03.2026
BOCHPUSITHIO IIBETA NPeAMeTOB NPHU UX https://m.edsoo.ru/ff0cOe2a
HA0JII01eHUH Yepe3 BeTOBbIe puiabTphI'
76 Ypok-npakTukyMm "'BoJjiHOBBIE CBOMCTBA CB"eTa: 18.03.2026 Ynp.44
aucnepcus, nHTepdepeHuns u (udpaxkius
§56 but6mmoreka [IOK
77 OmneiTel Pesepdopia u mraneTapHast MoJIeb aToMa 19.03.2026 https://m.edsoo.ru/f0c] 2a8
78 IToctynatel bopa. Monens atroma bopa 20.03.2026 §57
79 Hcnyckanue ¥ MOMIOIEHUE CBETa aTOMOM. 25.03.2026 §57 bu6muoreka [JOK
KBantsl. JIuneiiuaTeie ciekTpsbl T https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym '""HadjoneHue cnekTpon 26.03.2006 §56,57(moBT) bubnuotexa [JOK
ucnyckanus" T https://m.edsoo.ru/ff0c1550
N §56 bubmuoreka [{OK
81 PagnoakTUBHOCTE U €€ BUOBI 27.03.2026 https://m.edsoo.ru/fc1672
82 Ctpoenue atomHoro siipa. Hykinonnast Mmojiens 08.04.2026 357 bubmorexa IIOK

https://m.edsoo.ru/ff0c18ac
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Ne62,63 c1p.339

bubnunoreka LIOK

83 PanunoaktuBHbIe npeBparnieHus. M30Tomns 09.04.2026 https://m.edsoo.ru/ff0cl ald
’4 Pentenue 3amau mo treMe: "PannoakTUBHEIE 10.04.2026 Ne65,66 ctp.339 | bubaumoreka [JOK
npeBparieHus " T https://m.edsoo.ru/ff0c1b4a
85 [lepuon nonypacnana 15.04.2026 §58 ymp.46(6)
Ypok-kongepenuus ""PagnoaktuBHbie §59 bubnmoreka [JOK
86 " 16.04.2026
H3Jy4YeHHUs1 B MIPUpoje, MeIUIHe, TEXHUKE https://m.edsoo.ru/ff0c2126
27 SlnepHblie peakiu. 3aKOHbI COXPaHEHUS 17.04.2026 §60,61 Ne64 but6mmoreka [IOK
3apsiIOBOTO ¥ MaCCOBOTO YMCEI T ctp.339 https://m.edsoo.ru/ff0c1c58
33 DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b MacChl U 29.04.2006 §62 ymp.49 bubmuoreka IIOK
SHEPrUH https://m.edsoo.ru/ff0cld7a
&9 Pemenue 3amad no reme "AnepHeie peakuuun' 23.04.2026 §63,64
90 Peakuuu cuntesa u aenenusd siaep. Mictounuku 24.04.2026 §65,66 bubnunorexa [IOK
sHeprun CosHIA U 3BE3] T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenuus "SAnepHas 3HepreTuka. §67
91 JlelicTBMS paIMOAKTHUBHBIX U3JIYYEeHUI HA 29.04.2026
“KMBbI€ OPraHu3Mbl"’
'1"[0)1r0TOBKa K KOHTPOJIbHOU padoTe 1o Teme KapTOYKH Bubnmotexa [IOK
92 DNEKTPOMarHuTHOE MoJIe. DJIEKTPOMAarHUTHHIE 30.04.2026
i https://m.edsoo.ru/ff0c223e
BOJIHBL. KBaHTOBLIE ABIICHUS
KonTposbHas paGora no teme WNnn.3ananue
93 DJIEKTPOMarHuTHOE IoJIe. 06.05.2026
DJIeKTPOMAarHuTHbIEe BOJIHbI. KBaHTOBBIE
apjaeHnsd"
[ToBTOpenue, o6ob6menue. Jlaboparopusie paboThI WNnn.3ananue bubnmnoreka [JOK
94 " . " 07.05.2026
1o Kypcy "BzaumopeiicTBue Ten https://m.edsoo.ru/ff0c245a
[ToBTOpenwue, 0600IeHNE. Pernenne pacyeTHhIX 1 un.3amanue
95 Ka4yeCTBEHHEIX 3a7a4 110 TeMe "TennoBrle 08.05.2026 bubmmorexa LIOK

nponecchr”

https://m.edsoo.ru/ff0c2572
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[ToBTOopenue, o6o0meHue. Pemenue pacueTHbIX U

Nun.3ananue

bubnunoreka LIOK

96 Ka‘leCTBeHI;I'I:IX 3agay 1o teme "KIIJ] TemioBeIx 1 13.05.2026 https://m.edsoo.ru/f0c2a22
IBUTATENEH
97 KHa?IZT(:?l“I;ZIIiI;I{iI; f;’ﬁieﬁf ieﬂimilﬁdﬁ I 1 14.05.2026 PSS | Busmuorexa LIOK
" T https://m.edsoo.ru/ff0c2b30
AJIEKTPOYCTAHOBOK
[ToBTOopenue, o6o0mmenue. JlaboparopHsie pabOTHI Wnp.3ananue Bu6mumoteka [JOK
98 " " 1 1 15.05.2026
110 Kypcy "CBeTOBBIC SIBJICHUS https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, 0600meHne. PaboTa ¢ TekcTamu 1mo Wun.3amanue bu6nuorexa IIOK
99 " '\ 1 20.05.2026
TeMe "3aKoHbl COXPAHEHHUS B MEXAHHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenwue, 06006menue. Pabora ¢ TekcTamu 1mo 1 21.05.2026 Wnn.3ananme bu6nunoreka [IOK
teMe "Konebanus 1 BOIHbBI" e https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600meHne. PaboTa ¢ TekcTamu 1mo 1 22.05.2026 Wun.3amanue bu6nuorexa [IOK
teMe "CBeToBbIE sABJICHUS" T https://m.edsoo.ru/ff0c3044
100 [ToBTOopenue, o6o0menue. Pabora ¢ Tekcramu 1mo 1 Wnp.3ananue
teme "KBaHTOBas u sjepHas Gpusznka'
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 27
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon

NpoBepPsIeMOro
pe3yJabTarta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOW 00pa30oBaTe/iLHOI
MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHUA

1.1

HCII0JIB30BATh M3YUYCHHBIC ITOHATUSA

1.2

pa3ianyaTh SBJICHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIONINX JAaHHOE (GU3NUIECKOEC SIBICHUE

1.3

pacro3HaBaTh HMPOSIBICHUE U3yUYCHHBIX (PU3MUECKUX SIBICHUHA B OKPY)KaIOLIEM MHpE, B
TOM 4Hcie (U3MUECKUE SIBICHUS B MPUPOJE, NPU 3TOM IEPEBOAUTH MPAKTUUYECKYIO
3a7a4y B y4eOHYI0, BBIJCNATH CYIECTBEHHBbIE CBOICTBa (MPU3HAKH) (PU3HUECKUX
ABJICHUI

1.4

OTMKCHIBATh U3yUYCHHBIE CBOMCTBA TeN U (GU3NYECKUE SBICHUS, UCIIONB3Ys (PU3NUECKUE
BEJIMYMHBI, TIPY ONMUCAHWH TPABUILHO TPAKTOBATH (DU3UYECKHIA CMBICI HCIIOIh3YEMBIX
BEJIMYMH, UX O0O3HAUYEHUS U E€TUHUIBI (PU3UYECKHX BEITUYHMH, HaXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH
rpad UKy H3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH

1.5

XapaKTepu3oBaTh CBOMCTBAa Tel, (pU3MUYECKHE SBIEHHS M IPOLECCHI, HCIIOJIb3Ys
M3YYEHHBIE 3aKOHBI, IIPY 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIIUCHIBATh
€ro MaTeMaTHUYECKOE BBIPAXKECHUE

1.6

00BICHATH (PU3UUECKHE SIBIICHUS, TIPOIECCHI U CBOMCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE
CUTyallull  MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATb  MPUYMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH 00BSICHEHHE U3 | — 2 JIOTHYECKUX IIaroB ¢ Ormopou Ha 1
— 2 W3yuYeHHBIX CBOMCTBA (HU3WYECKUX SBICHHUH, (U3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH

1.7

pemarh pacuéTHble 3agaud B 1 — 2 nelcTBUS, UCHOJB3YS 3aKOHBI U (OPMYJIbI,
CBsI3bIBaOIME (PU3NUYECKHE BETMUMHBI: HA OCHOBE aHAIN3a YCIIOBHS 331a4H 3aIICHIBATh
KpaTKOE YCJIOBHE, IMOJACTaBIATh (pU3MUECKHE BEIUYMHBI B (OPMYJBI U TNPOBOJIUTH
pacuy€Tbl, HaXOAUTh CIIPaBOYHbIE JaHHblE, HEOOXOAWMMBIE Js pelIeHUs 3ajad,
OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3MUECKOM BETMYMHBI

1.8

paciio3HaBaThb npo6neMm, KOTOPBIC MOXHO pEHIUTD ITPHU IMTOMOIIH (bPISI/I‘-IeCKI/IX METOJ0B,
B OIHMCAaHHUU HCCICIAOBAHUA BBIACIATH IHPOBCPACMOC MNPCAIIOJIOKCHUC (I‘I/IHOTGSY),
pa3inyaTtb U UHTCPIIPETUPOBATH HOqueHHBIﬁ pe3yabTaT, HAXOJUTH OIIMOKHU B XoJ€
OIIbITA, ACJIATHh BBIBOJLI 110 €0 pE3yJjibTaTaM

1.9

MPOBOANTH OMBITHI IO HAOMIOIEHUIO (PU3MUECKHUX SBICHUHN WM (DU3MUECKUX CBOWMCTB
Ten: (GOpMYIUPOBaTh MPOBEPSEMBbIE TMPEANONIOKEHUA, COOMpaTh YCTAaHOBKY W3
PEJI0KEHHOT0 000PYI0BaHHUS, 3aMMUCHIBATh XOJI OMbITa M (POPMYITHUPOBATH BHIBOJIBI

1.10

BBIMOJIHATh TpPSIMbIE M3MEPEHHS C HCIHOJIb30BAHMEM aHAJIOTOBBIX U IM(PPOBBIX
npuOOpOB, 3aMUCHIBaTh IOKa3aHUS NPUOOPOB C YYETOM 3aJaHHOM aOCOIOTHOM
HOTPEIIHOCTH U3MEPEHHM

1.11

MPOBOANTH MCCIIEOBAHKNE 3aBHCHUMOCTH OJHON (PU3NYECKOW BETMYHUHBI OT IPYTrOH C
HCIIOJIb30BaHUEM TMPSIMBIX H3MEpPEHHUH, ydacTBOBaTh B IUIAHUPOBAHHUU Y4eOHOTO




UCCIIEI0BaHMsL, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHUS, CIICAYS TPEI0KEHHOMY
iany, (UKCUPOBATh PE3yJbTAaThl MOJYUYEHHOM 3aBUCUMOCTU (PU3UUECKUX BEITUYHMH B
BUJE TMPENJIOKEHHBIX Tabiaun u rpaduKoB, JAeiaTh BBIBOJABI 10 pE3yJibTaTaMm
HCCIIEIOBAHMS

1.12

IPOBOJIUTh KOCBEHHbIE M3MEpPEHMs (PU3MYECKHX BEJIUYMH, CIeRys IMpeiIokKEeHHOH
MHCTPYKLUU: IIPU BBIIOJIHEHUU U3MEPEHUI COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE MCKOMOM BEJIMYMHBI

1.13

coONoaTh TMpaBWia TEXHUKH O€30MacHOCTH TMpu pabdore ¢ JabopaTOpHBIM
000pyJI0BaHHEM

1.14

yKa3plBaTh  NPUHIMIBI  JIEHCTBUA  OPUOOPOB M TEXHUYECKHX  YCTPOWCTB,
XapaKTepu30oBaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX HIPUOOPOB M TEXHUYECKHUX
YCTPOHCTB C MOMOIIBIO UX OMHMCAHUS, WCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3NUYECKUX
SBJICHUH U He0OXOoaMMble (PU3UUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJIUTH TMPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMpUMeEpax) MNPAKTUUYECKOTO
WCIIOJIb30BaHUA (PU3WYECKUX 3HAHWM B TIOBCEAHEBHOM >KM3HU JUIsI OOCCICUCHHS
0e30MacHOCTH TpU OOpalleHuH ¢ MOpubopaMu U TEXHHUUYECKUMHU YCTPOICTBaMH,
COXPAaHCHUS 3J0POBbSI M COOJIIOJICHUS HOPM OKOJIOTHYECKOTO TIOBSACHHS B
OKpYXarolieu cpene

1.16

OCYIIECTBIISITh OTOOP MCTOYHMKOB MH(pOpManuu B ceTh MHTEpHET B COOTBETCTBHH C
3a/IaHHBIM TTIOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUN U TTyTEM CpaBHEHUS
Pa3IMYHBIX UCTOUYHUKOB BBIICIATH HHPOPMAIUIO, KOTOpAs SBJISETCS MPOTUBOPEUUBOI
WJIM MOKET OBITh HEJIOCTOBEPHOU

1.17

MCIIOJIb30BaTh MPU BBIOJHEHUN Y4E€OHBIX 3a/laHUNl HAYYHONOIYJISIPHYIO JIUTEPATypy
(bU3MUecKOro coaepxKaHus, CIpaBOUYHbIe MaTepHalbl, pecypchl ceTu IHTepHeT, Bl1aaeTh
npuéMaMyd KOHCIIEKTHPOBAHMSI TEKCTa, INpeoOpa3oBaHMs HHPOpMAUU U3 OJHOMN
3HAKOBOU CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKHUE MMCbMEHHbIE U YCTHBIE COOOLIEHNs Ha OCHOBE 2 — 3
MCTOYHUKOB MHPOpMAIMK (PU3NUECKOTO COJIEpKaHus, B TOM 4YHCie MyOJUYHO JIeaTh
KpaTKHe COOOIIEHHUS O pe3yJibTaTax MPOEKTOB MM YYeOHBIX UCCIIET0BaHUM, IPU 3TOM
rPaMOTHO HCIOJIb30BaTh HW3YYECHHBIM TOHATUHHBIM ammapar Kypca (QU3UKH,
COIPOBOXKAATH BBICTYIIJICHUE ITPE3EHTALUEH

1.19

IIpU BBITIOJIHCHUHA yqe6HLIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeaciaTb 00SI3aHHOCTH B
TpyHari€ B COOTBETCTBUU C MOCTABJICHHBIMU 3aJadaMiu, CJIICAUTH 3a BBIIIOJIHCHUEM IIJIaHA
I[GI‘/JICTBI/II\/’I, aJICKBATHO OIICHUBATb COOCTBEHHBIN BKJIax B HACATCIIBHOCTHL TPYIIIIBI,
BBICTPANBATh KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHe, YUUTBIBAA MHCHHUC OKPYIKAIOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOI
NMporpamMMbl OCHOBHOT'0 00111ero 00pa3oBaHusl

1.1

HCIIOJIB30BaTh MMOHATHA

1.2

pasznuyaTh SBJICHHUS MO OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHPYIOIIUX JaHHOE (DU3UIECKOE SIBJICHUE

1.3

pacro3HaBaTh IPOSBICHHE U3YUYEHHBIX (PU3NYECKUX SIBJICHUH B OKPY’KaIOLIEM MUDE, B
TOM 4yHcie (U3HUECKUE SIBICHUS] B MPHUPOJE, MPH 3TOM MEPEBOAUTH MPAKTHUYECKYIO




3aady B y4eOHYIO0, BBIJCNATH CYIIECTBEHHBIC CBOMCTBa (MPU3HAKH) (U3HUECKUX
SIBJICHUU

1.4

ONKCHIBATh U3yUYCHHbIE CBOMCTBA TeN U (GU3NYECKUE SBIICHUS, UCIIONB3Ys (PU3NUECKUE
BEJIMYMHBI, TIPY ONMUCAHHUH TPABUIBLHO TPAKTOBATH (DU3UYECKHIA CMBICI HCIIOIb3YEMBIX
BEJIMYMH, O0O3HAUEHUs M EAMHULBI (PU3MYECKHX BEIUYUH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIINE JAaHHYIO (U3MUYECKYIO0 BEIUYHHY C JPYTUMHU BEIUYUHAMHU, CTPOUTH
rpad UKy U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIUYUH

1.5

XapaKTepu3oBaTb CBOMCTBAa Tel, (PU3MUYECKHE SBJIEHHS M IPOLECCHI, HCIIOJIb3Ys
U3y4eHHBIE 3aKOHBI, [TPU 3TOM JIaBaTh CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA U 3aITUCHIBATh
€ro MaTeMaTH4eCKOe BBIPAXKECHUE

1.6

OOBSCHATh (hU3MUYECKHE IPOLECCHl U CBOWCTBA TEJ, B TOM 4YMCIE M B KOHTEKCTE
CUTyalUll  IPAaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATb  PUYMHHO-
CJICZICTBEHHBIE CBS3U, CTPOUTH OOBACHEHHE U3 1 — 2 JIOTMYECKUX IIaroB ¢ IOMOLIbIO 1
— 2 W3y4YEHHBIX CBOMCTBAa (PU3MYECKUX SBICHUM, (PUINYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTHU

1.7

pemate pacy€THbE 3aJauyud B 2 — 3 JEHCTBUS, HCIONB3YS 3aKOHBI M (POPMYJIBI,
CBSI3bIBAIOIIME (PU3NIECKHE BETMUMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 33/1a4H 3aIICHIBATh
KpaTKOE YCIIOBUE, BBISBISATh HENOCTATOK JAHHBIX JJISl PEHICHUs 3aauyd, BbIOUPATh
3aKOHBI ¥ (POPMYITBI, HEOOXOTUMBIE JIs €€ pEeIIeHUs, IPOBOJUTH PACUETHl U CPAaBHUBATH
MOJy4YeHHOE 3HaueHue (GU3NYECKOM BETMUHHBI C U3BECTHBIMU JAHHBIMU

1.8

paciio3HaBaThb HpO6J’I€MbI, KOTOPBIC MOKHO PCHIUTD IIPpHU ITIOMOIIH (1)I/I3I/III€CKI/IX MCTOAOB,
HCIIOJIB3YyA ONHCAaHHUC HUCCICAOBAHUA, BBIACIATL IIPOBEPACMOC IIPCAIIOJIOXKCHUC,
OIOCHUBATL IIPABHUJIbHOCTD IMOPAAKA ITPOBCACHUA UCCIICAOBAHUS, JCJIaTh BEIBOIbI

1.9

MPOBOAUTH OMBITHI MO HAOMIOEHUIO (PU3MUECKUX SBICHUH WM (U3HUUECKUX CBOMCTB
Ten: (GOpMYITUPOBaTh MPOBEPSEMBbIE TMPEANONIOKEHUsA, COOUpaTh YCTAaHOBKY W3
PEJI0KEHHOT0 000PY0BaHNUS, OMIMCHIBATh X0/ OMbITA M POPMYITHUPOBATH BHIBOJIBI

1.10

BBITOJIHATH NMPSIMbIE U3MEPEHUS C HCII0JIb30BAaHHEM aHAJIOTOBBIX MPUOOPOB U JaTUUKOB
¢u3nyecKuX BENUYMH, CPaBHMBATh pPE3yJIbTaThl H3MEPEHUNl ¢ Yy4€TOM 3aJlaHHOU
a0COJIIOTHON MOTPENIHOCTH

1.11

MNpoOBOAUTH HUCCIICAOBAHUEC 3aBUCHUMOCTHU OHHOﬁ (1)I/I3I/IIICCKOI\/’I BCIIMYHUHBI OT I[perﬁ C
HCIIOJIb30BAHUEM  IIPSAMBIX H3M€p€HHI>iI IUIAaHUPOBATh HCCIICAOBAHUC, CO6I/IpaTI>
YCTaHOBKY H BBIIIOJHATE U3MEPCHUSA, CICAYSA MPCAJIOKCHHOMY IUIAHY, (I)I/IKCI/IpOBaTL
PE3YJIbTAThI HOHy‘IGHHOﬁ 3aBHUCHUMOCTH B BHJIC Ta6J'II/IH u Fpaq)I/IKOB, J€J1aThb BBIBOJBI ITO
PE3YyJIbTaTaAM UCCICAOBAHUA

1.12

IPOBOJUTH KOCBEHHBIE M3MEpeHHs (PU3MUECKUX BEIMYHUH: IJIAaHUPOBATH M3MEpPEHUS,
coOuparh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MpPeIIOKEHHOW WHCTPYKLHH, U
BBIYNCJIATh 3HAYCHUE BEITUYUHBI

1.13

coOnrofaTh TmMpaBuja TEXHUKM Oe30macHOCTH mpu  pabore ¢ 1abopaTOpHBIM
000pyI0BaHHEM

1.14

XapaKTepU30BaTh TNPUHIUIBl JEHCTBUS M3yYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOHCTB C OMOPOM Ha MX OMMCAHMS, MCIIOJIb3YSl 3HAHUS O CBOMCTBaX (PU3NUYECKUX
ABJICHUN ¥ HE0OX0AUMble (pU3nUecKre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTENIbHbIE MPHOOpPHI IO
CXeMaM U CXEMaTU4YHBIM PHUCYHKaM, COCTABJIATH CXEMbl JJIEKTPUYECKUX LENer ¢
IIOCJIETIOBATEIbHBIM U MapaJUIeNIbHBIM COCIMHEHHEM JJIEMEHTOB, pa3jandasl yCIOBHbIE
0003HaUEHHMSI IIIEMEHTOB JICKTPUUYECKHX IIeTIeil

1.16

OPUBOJIUTH TMPUMEPHl (HAXOAUTh HMHPOPMAIIMIO O TpHUMeEpax) MPAKTHUECKOTO
WCIIOJIh30BaHUs (PM3MYECKMX 3HAHWH B TOBCEAHEBHOM JKM3HU JUIsI OOCCIICUYCHHS




0€30MacHOCTH MpH OOpallleHuH C TNpUOOpaMU M TEXHHUUYECKUMH YCTpOMCTBaMH,
COXpaHEHHs 3J0pPOBbS U COONIONCHHS HOPM SKOJIOTHYECKOTO TIIOBEJACHUS B
OKpY’KaIOIIEeH cpene

1.17

OCYIIECTBIISITh TIOMCK MHGpOpMAIuu (PU3UIECKOro coaepkaHusi B cetu MHTepHeT, Ha
OCHOBE HMEIOIIMXCS 3HAHMK W MYTEM CpPaBHEHHUS JOMOJHHUTEIBHBIX HCTOYHHKOB
BBIICTIITh MH(POPMAIUIO, KOTOpasl SIBISICTCS MPOTUBOPEYUBON HMIU MOXKET OBIThH
HEJIOCTOBEPHOMU

1.18

UCIIOJIb30BaTh MPH BBIIOIHEHUU Y4YEOHBIX 33JaHUI Hay4HO-IOMYJISIPHYIO JIUTEpaTypy
($U3MIECKOro coaepKaHus, CIPAaBOYHbIE MaTepHUaibl, pecypchl ceTu IHTEpHET; BIaIeTh
npuéMaMM KOHCIEKTHPOBAaHUS TeKCTa, IpeoOpa3oBaHus HH(OpManuu M3 OAHOM
3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE WM KpaTKUE YCTHbIE COOOIIeHHUs, 0000mas
UHPOPMALIMIO U3 HECKOJBKUX MCTOYHHUKOB (DPU3MYECKOTO COAEP)KaHUs, B TOM 4YHCIE
nyOJIMYHO  MpPENCTaBIATh  PE3yJbTaTbl  MPOEKTHOM WM  UCCIIEJOBATEIbCKOM
JeSITeIbHOCTH, IIPU 3TOM IPaMOTHO HCIIOJIb30BaTh M3YUYEHHbIN MOHATHHMHBIA ammapar
Kypca (U3UKHU, COIPOBOXK/IaTh BBICTYIICHUE TPE3EHTALUEN

1.20

IPU BBIIOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX IPOLIECCOB
pacrpenesaTs 00s13aHHOCTH B I'PYyIMIE B COOTBETCTBUU C IOCTaBJIEHHBIMHU 3a/layaMH,
CIEIUTHh 3a BBIIOJIHEHMEM IUIAHA JAEUCTBUHM U KOPPEKTUPOBATh €r0, aJEKBATHO
OLIEHUBaTb  COOCTBEHHBIM  BKJaJ B  JESTEIbHOCTb  IPYMIbI, BBICTPAUBATh
KOMMYHHUKATHBHOE B3aHMO/ICHCTBHE, POSIBIISISI TOTOBHOCTD Pa3pemaTh KOH(IMKTHI

9 KIIACC

Kon
MpoBepPsaAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BATh N3YUYCHHBIC ITOHATUS

1.2

pa3nuyaTh SIBJICHUS MO OMHMCAHUIO MX XApaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JTaHHOE (DU3UIECKOE SIBJICHUE

1.3

pacrno3HaBaTh MPOSIBIIEHUE U3YUEHHBIX (PU3NUECKUX SIBJICHUN B OKPY>KaIOIIEM MUpE, B
TOM yHclie (U3NYEeCKHe SBICHHUS B NMPUPOAE, IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO
3a7a4y B y4eOHYIO, BBIJIENSTH CYIIECTBEHHbIE CBOWCTBA (IpU3HAKK) (PUINUYECKUX
ABJICHUI

1.4

OTHCHIBATh U3YYECHHbIE CBOMCTBA TeJ M (PU3UUYECKHE SBICHUS, UCIIOb3Ys (PU3NUECKHE
BEJIMYMHBI, TIPU ONMCAHUH IPABUIILHO TPAKTOBATH (PU3UUECKHI CMBICI HCIIOIB3YEMBIX
BEJIMYMH, OOO3HAYEHUS M EIWHUIBI (PU3MUYECKHX BEIUYMH, HAXOAUTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYIO0 BEJIUYHMHY C JAPYTUMHU BEJIWYMHAMH, CTPOUTH
rpaduKy M3yYSHHbIX 3aBUCUMOCTEN (PU3NUYECKUX BEITMUUH

1.5

XapaKTepu30BaTh CBOMCTBa Tell, (hU3MYECKHe SBICHHUS M TPOIECCHI, HCIOIB3Ys
W3y4YeHHBIE 3aKOHBI, TPH O3TOM JaBaTh CJIOBECHYIO (OPMYIHpPOBKY 3aKOHA U
3alUChIBaTh €0 MaTEMATUYECKOE BBIPAKEHUE

1.6

OOBSICHATh (PU3UUECKUE MPOLECCHl U CBOMCTBAa Tel, B TOM 4YHCIE U B KOHTEKCTE
CUTyallull  NPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIIBIATH  NPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JTJOrMYECKHUX I1AaroB ¢ MOMOIIBIO 2
— 3 Wu3yYeHHBIX CBOMcTBa (U3MUECKUX SBICHHUM, (U3MUYECKUX 3aKOHA WIH
3aKOHOMEPHOCTHU




1.7

pemars pacy€THbIE 3ahaud (ONUpANOIIMEcs Ha CUCTEMY U3 2 — 3 ypaBHEHHN),
UCIOJb3Ysl 3aKOHBI U (hOpMyJIbl, CBA3BIBAIOLIME (PU3UUYECKUE BEIMUYUHBI: Ha OCHOBE
aHaJIM3a yCJIOBUS 3aJjauu 3allMChIBATh KPATKOE YCIIOBUE, BBIBIATH HEOCTAIOIINE WU
U30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JUIsl pEeLIECHus,
IPOBOAMTH PACYETHI M OLCHMBATh PEAJUMCTUYHOCTb IIOJIyYEHHOTO 3HAu€HUs
($u3nu4ecKOil BEITMUUHBI

1.8

pacro3HaBarh IPoOIEMbl, KOTOPBIE MOYKHO PELIUTH IIPU MTOMOLIH (PU3HUECKUX METO/IOB,
UCIONB3Ysl OIKMCAHWE HCCIICAOBAaHMSA, BBIIEIATh IIPOBEPAEMOE IPEAIIONI0KEHUE,
OLICHMBATh IIPAaBWIBHOCTh IOpsAAKA IMPOBEACHUSA MCCICIOBAHMS, JE€NaTbh BBIBOJBI,
MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOCHUH U ONBITOB

1.9

IPOBOJUTH OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBICHUH WK (PU3UYECKUX CBOWCTB
TEJI: CaMOCTOSITENIbHO COOMPATh YCTAHOBKY U3 M30BITOUHOrO Habopa 0O60pyAoBaHMUs,
OIKCHIBATH XOJI OTIBITA U €T0 PE3yNbTaThl, OPMYIUPOBATH BBHIBOJIBI

1.10

IPOBOAUTH IPU HEOOXOAMMOCTH CEPHUIO NMPSAMBIX M3MEPEHUMN, ONpeneiss cpenHee
3HAUCHHE H3MEpIeMON BeMW4YHMHbI ((POKYCHOE pPacCTOSIHHE COOHMpArOIEH JIMH3BI),
000CHOBBIBaTh BBIOOP CrI0c00a M3MepeHus (M3MEPUTEIHLHOTO TPHO0pPa)

MIPOBOJNTH WCCIICIOBAHUE 3aBUCHMOCTECH (PH3UYECKHX BEIMYWH C HCIOJE30BAHUEM
OpsIMBIX HM3MEPEHUN: IUIAHUPOBATh HCCIEIOBaHHE, CAMOCTOSITENIbHO COOMpaTh
YCTaHOBKY, (PHKCHUpOBaTh pe3yJIbTAThl TOTYYCHHOW 3aBUCUMOCTH (PUINICCKUX
BEJIMYMH B BUJIE TaOIHIM IrpadUKOB, AelaTh BBIBOJBI [0 PE3yIbTaTaM UCCIICOBAHMUS

1.12

IPOBOJUTH KOCBEHHbIC MU3MEPEHUs (PU3MUECKUX BEJIWYMH: IUIAHUPOBATh U3MEPEHHUS,
coOuparb JKCHEPUMEHTAIbHYIO YCTAaHOBKY U BBIINOJHATH M3MEPEHHUs, CIeays
IIPEUIOKEHHOW HHCTPYKLMHU, BBIYMCIATH 3HAUYEHUE BEIMYMHBI U AHAIM3UPOBATH
IIOJIYYEHHBIE PE3YJIbTaThl C YYETOM 3aIaHHON ITOIPEIIHOCTH U3MEPEHUN

1.13

coOnrofarh MpaBuia TEXHUKH O€30MacHOCTH mpu paboTe ¢ JabOpaTOpHBIM
000pyaOBaHHEM

1.14

pa3ianyaTh OCHOBHBIE MPHU3HAKM M3YyUEHHBIX (PU3MYECKHX MOeNed: MarTepHalibHas
TOYKa, a0COJIOTHO TBEPOE TENO, TOUCUHBIA MCTOYHHK CBETA, Jy4, TOHKAas JIMH3A,
IJIAHETAPHAs. MOJENb aTOMa, HYKIIOHHAsI MOJIEJIb aTOMHOTO s/1pa

1.15

XapaKTepU30BaTh MPUHIUIBI JCHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOWCTB C OMOPOW HA WX OMHMCAHUS, UCTOJb3Yys 3HAHUSA O CBOMCTBAX (M3UUYECKUX
SABJICHUH ¥ HEOOX0AUMBbIe Pr3nUecKre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMBI U CXEMAaTUYHBIE PUCYHKH U3YYCHHBIX TEXHUYECKUX YCTPONUCTB,
U3MEPUTENIbHBIX TPUOOPOB M TEXHOJOTHYECKHX IPOLECCOB MPHU PEUIEHUH y4eOHO-
NPaKTUYECKHUX 3aJ]1a4, ONTUYECKHE CXEMBI JUIs TIOCTPOSHUS U300paXKeHUH B TIIOCKOM
3epKajie U cOOMparoLIe J1H3e

1.17

NPUBOJIUTH TPUMEPH (HAXOAUTh HHGMOPMALMIO O TMPUMEPAX) MPAKTHYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEJIHEBHOM KHM3HM sl OOecredyeHus
0e30MacHOCTH TpU OOpalieHMH ¢ NpHOOpaMH M TEXHUYECKMMH YCTPOWCTBAMU,
COXpaHEHMs 3/I0pOBbSI M COOJIOJEHUS HOPM DKOJIOTUYECKOTO TIOBEJCHUS B
OKPY’KaOIIIEeH cpene

1.18

OCYIIECTBIISATh TMOUCK HH(pOpMAIMK (PU3NUECKOTO CcoAepkaHus B ceTu HHTepHer,
CaMOCTOSITENNLHO (HOPMYIHPYsl MOMCKOBBIA 3ampoc, HAXOAUTh IYTH OMNpeeNIeHUs
JIOCTOBEPHOCTH TIOJYYCHHOW WH(GOpPMAIMM Ha OCHOBE WMEIONIUXCS 3HAHUUA |
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MPH BBHINOJIHEHUH YUEOHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO JUTEPATYPY
bu3NYeCKOro cojiepkaHusl, CIpaBOYHbIe MaTepuaibl, pecypchl cetu HHTepHerT;




BJIaJCTh NMpUEMaMH KOHCIIEKTHPOBAaHUS TEKCTa, mpeoOpa3oBaHus MHGOpMALK U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO

1.20

CO03/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOLIEHNS HA OCHOBE HH(pOpMAIUU
U3 HECKOJBKUX HCTOYHHMKOB (DPU3MYECKOTO COACpkaHUsA, MyOIMYHO NPEACTaBIATH
pe3yJIbTaThl IPOEKTHOW WJIM MCCIIEN0BATENBCKON NEATENbHOCTH, IIPH 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIM MOHATUHHBINA ammapar u3y4aeMoro pasjaena (pu3uku u
COIIPOBOKIATh BBICTYIUIEHUE Ipe3eHTalMed ¢ yuyéToM OCOOEHHOCTEH ayIuTOpuUu
CBEpPCTHUKOB

1.21

OpY BBIOJHEHUHM Y4YEOHBIX MPOEKTOB M HUCCICAOBAaHHMHA (DU3NYECKUX IPOLIECCOB
pacrpenesaTs 00s13aHHOCTH B IPYIIE B COOTBETCTBUU C IOCTABICHHBIMU 3aJjayaMH,
CICIUTHh 32 BBIIOJIHEHUEM IIJaHA JCHCTBUM M KOPPEKTHUPOBATH €ro, aJcKBATHO
OLICHUBaTb COOCTBEHHBIH BKJIAJ B  JEATEJBHOCTb TIPYIIBI, BBICTpauBaTh
KOMMYHHUKATHBHOE B3aHMO/ICHCTBHE, IPOSIBJISI TOTOBHOCTD Pa3pemiaTh KOH(IMKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon Kon
IIpoBepsiemMble 3J1eMEHTHI CO/IePKAHMS
pasaesa | 3jieMeHTa

®OU3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

1.1

®usuka — Hayka o npupoze. SBienus npupozasl. DHU3UYECKUE SBICHUA:
MEXAHUYECKUE, TEILIOBBIC, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE

dusnyeckue BEIMYUHEI. HSMepeHI/IC (bI/ISI/ILIeCKI/IX BeanuuH. Du3ndecKue

1.2 npubopsl. [lorpemnocts n3MepeHnii. MexayHapo/iHasi CUCTeMa eIMHUIY
EcrecTBeHHOHAYYHBII METO/ TMO3HAHUS: HAOIIOJACHNE, TOCTAHOBKA HAYYHOTO
1.3 BONpOCA, BBIIBMKECHUE TIMIIOTE3, S3KCIEPUMEHT IO IPOBEPKE THUIIOTE3,
00BsICHEHUE HAOJI0JAEMOTO SBJICHHS
1.4 Onwucanue Gpu3MUECKUX SBICHUH C TOMOIIBIO MOJIENIEH
[IpakTuueckue padbOTHI:
#H##Par##HlI3MepeHne pacCTOSIHUM.
15 #iHPartH#l3mepenne 00bEMa KUAKOCTH U TBEPIOTO TEA.

H#HHHPar###Onpenenenre pasMepoB MaJbIX TeJ.
H#H##Par###13mepenne TeMiepaTypbl MPY MOMOIIH KUJIKOCTHOTO TEPMOMETPA U
JaT4YMKa TeMIEPaTyphl

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNHM BEIIIECTBA

H#H#H#Par###CTpoeHne BelIecTBa: aTOMbl U MOJIEKYJIbl, UX pa3Mepbl. OIbITHI,

2.1
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA
29 ###Par### ]| Brokenre yacTuil BemiecTBa. CBsI3b CKOPOCTH JABUKEHUS YACTHI] C
] Temneparypoil. BpoyHoBckoe BuxkeHue, tuppysus
23 B3aumoieficTBUE YAaCTHI] BEIIECTBA: IPUTSYKEHUE U OTTAJIKMBAHHE
H###Par###ArperaTnple COCTOSHMS BEUIECTBA: CTPOCHHUE T'a30B, >KUJKOCTEU U
o) 2.4 TBEPABIX (KPUCTATUITMUECKHUX ) TeI. B3anMOCBsI3b MEK Ty CBOMCTBAMU BEIIECTB B
pa3HbIX arperaTHbIX COCTOSIHUSIX M UX ATOMHO-MOJIEKYJIIPHBIM CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI
[IpakTyeckue paboTHI:
###Par#H##Onenka nuameTpa aTroMa METOJOM pSAJOB (C HUCIOJIb30BaHUEM
¢dororpaduii).
2.6
H#HPar#H#H#OnbITH IO HAOJIOIEHUIO TEIUIOBOTO PaCIIUPEHUS Ta30B.
HHHPar###ONBITEI 110 OOHApY)KEHUIO  JIEHCTBHSL CHJI  MOJIEKYJISIPHOTO
MPUTSHKCHUS
JBMXXEHUWE U B3AUMOJAENCTBUE TEJI
3.1 Mexanudeckoe IBHKeHUE. PaBHOMEpHOE M HEpAaBHOMEPHOE JIBHXKCHHUE
39 ##HPartH##Cropoctb. CpelHsis CKOPOCTh NpPU HEPAaBHOMEPHOM JIBHIKEHUU.
] Pacuér nyT” ¥ BpeMEHU IBUKCHUS
3 33 SBnenne wuHepumu. 3aKkoH HHepUMH. B3auMmozelcTBHe Tesl Kak IpPUYMHA
] WM3MEHEHUs CKOPOCTH JIBHKEHHMS Tesl. Macca Kak Mepa MHEPTHOCTH Tena
3.4 ##HPar#H##1noTHoCcTh BemiecTBa. CBA3b IIIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B
] enuHuIe 00bEMa BelecTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMOJICHCTBUS TeEll




3.6

Cuna ynpyroctu u 3akoH ['yka. i3mepeHue cuiibl ¢ IOMOUIbI0 JMHAMOMETPA

#H#HPar#H#H#SIBnenne TaroteHus U cuwia TskecTH. Cuia TSKECTH Ha APYTUX

3.7
raHerax. Bec Tesna. HeBecomocTh
33 Cuna tpenusa. TpeHHe CKOJIBXKEHHUS U TPEHHE MOKOsA. TpeHHue B MPHUPOJE U
' TEXHUKE
3.9 ###Par#H##Crio)keHne  CWI,  HalpaBJI€HHBIX [0  OJHOW  IPSIMOM.
) PaBHOjelcTBYIOIIAS CHIT
[IpakTuueckue paboTHI:
OrmpezenieHne CKOPOCTU PABHOMEPHOIO JABMXKEHUS (IIapUKa B SKHIKOCTH,
MOJIETIM AJIEKTPUYECKOr0 aBTOMOOWIA M Tak naiee). OmnpeneiaeHue cpenHei
3.10 CKOPOCTHU CKOJBXEHUSI Opycka WM IIapuKa MO HAKJIOHHOM IIIOCKOCTH.
' Onpenenenve TUIOTHOCTH TBEpAOro Tena. OMBITH, JEMOHCTPUPYIOIIHE
3aBUCHMOCTh PACTSDKEHUS (IedopMaliu) MpPy>KHHBI OT TMPHIIOKEHHOW CHIIBL.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJBKEHUS OT Beca
TeJla ¥ XapaKTepa COMPUKACAIONINXCS TOBEPXHOCTEN
dusnyeckre SBICHUS B TNPUPOJIE: TMPUMEPHI JBIDKEHUS C Pa3TUYHBIMHU
3.11 CKOPOCTSIMH B 5KUBOW U HEXKMBOU MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B MPUPOJIC U
TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOIIITHUITHUKA

JIABJIEHME TBEPJIBIX TEJI, )KUJIKOCTEHN 1 TA30B

4.1

JaBnenue TBEporo Tena. CnocoObl YMEHBIICHUS U YBEIMUEHUS AABJICHUS

4.2

JlaBienue rasza. 3aBUCHMOCTb JAaBJICHUS ra3a oT 00bEMa, TeMIIepaTypsbl

4.3

[lepenaua paBieHust TBEPABIMU TeJAMHU, >KHAKOCTSIMU M Ta3aMU. 3aKOH
Ilackanga. [IlHeBMaTHuUeCcKHe MaIuHbBI

4.4

3aBUCUMOCTH JaBJIEHUS KUAKOCTH OT ITyOuHBbI. ['mapocraTuueckuil mapamokc.
CooOutaromuecs cocyapl. I'napaBandyeckie MEXaHU3MBbI

4.5

Atmocdhepa 3emnu u atrmocdepHoe naBieHue. [IpuUuMHBI CyIIECTBOBAHUS
BO3yIIHOM 00omouku 3emin. OnbIT Toppuuesin. 3aBUCUMOCTh aTMOC(EPHOTO
JAAaBJICHUSA OT BBICOTHI HAJI YPOBHCM MOps

4.6

N3mepenue atmocdepHoro gasnenus. [Ipubops 11 n3mepeHust arMocpepHoro
JaBJICHHUS

4.7

JleiicTBrE KUAKOCTU M Tra3a Ha MOTPYKEHHOE B HUX Tello. BrlTankuparomias
(apxumenoBa) cuia. 3aKkoH Apxumena

4.8

[InaBanue Ten. BozayxonnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBHCHUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYXKEHHOW B
YKUJIKOCTB 4acTH Tesa. OnpenesieHue BhITATKUBAIOIIEH CUIIbI, TEHCTBYIOIIEH HA
TEeJIO, OTPYKEHHOE B )KUAKOCTh. [[poBEpKa HE3aBUCUMOCTH BBITAIKHUBAIOIIEH
CUJIbI, JIEUCTBYIOIIEH Ha TEIO0 B JKUJIKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHJIbI, JEUCTBYIOLIECH Ha
TEO0 B XHUIKOCTH, OT 00bEMa MOTPYKEHHOW B KUIAKOCTh YAaCTH Tella M OT
IJIOTHOCTU KUJKOCTU. KoHCTpyupoBaHue apeoMerpa WM KOHCTPYHUPOBAHHE
JIOJIKW W OTIPEICTIEHNE €€ TPY30MOIbEMHOCTH

4.10

dusndeckue SIBICHUS B npupoac: BIMAHUC aTMOC(l)epHOFO JaBJICHHA HA JKUBO
OpraHu3M, IIaBAHUC pBI6




TexHuueckue ycTpoicTBa: COOOIIAIONIUECs COCY/ Ibl, YCTPOMCTBO BOIOIPOBO/IA,
4.11 THAPABIMYECKHUI TIPecC, MAaHOMETP, OapoMeTp, BLICOTOMED, MOPIITHEBOM HACOC,
apeoMeTp
PABOTA, MOITHOCTB, DOHEPT'UA
5.1 MexaHnundeckasi paborta
5.2 MexaHuyecKkasi MOILIHOCTb
53 [IpocTble MexaHM3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmio
paBHOBECHSI phluara
5.4 [IpuMeHeHne npaBuiia paBHOBECHUS pbluara K 0JIOKY
55 «3omotoe mpaBuio» MexaHuku. Kosdduuuent mnonesHoro aecTBus
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHUKE
5.6 [ToTeHnmanpHas SJHEPTUU TeJa, MOJHATOTrO HaJl 3eMIIEN
5 5.7 Kunernueckas sHeprust
53 [Tonnas MeXaHH1eCKas ~ OHEpIUA. 3aKOH HW3MEHEHHUSIT U COXpaHEHUs
MEXaHUYECKOM SHEepruu
[IpakTuueckue paboOTHI:
##HPar#H##OnpeneneHre paboThl CUJIbI TPEHUS NP PABHOMEPHOM JIBUKEHUU
5.9 TeJa MO TOPU3OHTAJIBLHOW MOBEPXHOCTH. VccrnenoBaHue ycinoBuil paBHOBECHUS
ppruara. M3mepenne KIIJI HaxknoHHONM 1miockocTd. M3yyeHnue 3akoHa
COXPaHEHHUs MEXaHUYECKOM dHEepPTUu
5.10 du3nyeckue sIBICHUS B IPUPOJIC: PhlYaru B Telle YeJI0BeKa
511 TexHuyeckue ycTpoiicTBa: pbluar, MOABMKHBIA M HEMOABMXKHBIN OIIOKH,
HAKJIOHHAs IUIOCKOCTh, MMPOCTHIE MEXAaHU3MBI B OBITY
8 KUIACC
Kon Kon
pasiena | anemenra IIpoBepsiemble 3JIeMEHTHI COECPKAHUSA
TEIUJIOBBIE ABJIEHUA
OcCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOEHUS BEILIECTBA.
6.1 Macca u pasmepsl MosieKyd. OnbIThI, MOATBEPKAAOIINE OCHOBHBIE MOJIOKECHHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPHH
6.2 Mopnenn TBEPAOro, JKUAKOTO U Tra3000pa3HOTO COCTOSHUM  BEIECTBA.
' Kpucrannuueckue 1 aMmoppHbIe Tea
6.3 OOBbsicHEeHHE CBOWCTB rasos, KUAKOCTEH U TBEPABIX TEJI HAa OCHOBE IOJIOKEHUN
MOJIEKYJISIPHOKUHETHYECKON TEOPHH
6 6.4 CmaunBaHuE M KallWJUISIPHBIE SIBJICHUS
6.5 TennoBoe pacIIMpEeHNE U CKATUE
6.6 Temneparypa. CB43b TeMIEPATypbl CO CKOPOCTHIO TEMJIOBOTO JIBUKEHUS YACTHIL
6.7 BuyTtpennsas  oHeprus. CnocoObl  HW3MEHEHHUS  BHYTPEHHEW  DHEpPIuu:
TEeIIonepeiaya U COBEpILICHHE paboTh
6.8 Bunbl Tennonepenayn: TEMIONPOBOIHOCTh, KOHBEKIINS, 3ITyUYEHUE
6.9 KonnuecTBo TEmIOThL. Y AeapHas TEIIOEMKOCTh BEIIECTBA
6.10 TennooOMeH M TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOrO OajaHca




6.11

IImaBnenune u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB. YILGJIBHEUI TCILJIOTAa
IIJIaBJICHU A

6.12

[TapooOpa3oBanue u konaeHcanusa. Mcmapenue. Kumenue. YnenpHas Teruiora
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIEpaTypbl KHIIEHHS OT arMochepHoro
aBIIEHUS

6.13

Bnaxxnoctn BO3yXa

6.14

9Hepm;1 TOIIJIMBA. yI[eJ'IBHaH TEIJIOTA CTOpaHus

6.15

[Tpuntumne! padoTs! TeroBsix apurareneii KI1/ rermmoBoro npurarens. TemmoBsie
JIBUTATENIM U 3aIUATA OKPYKAOUIEN CPEIBI

6.16

3aKOH COXpaHEHMsI U IPEBPALIICHMSI SHEPTUHU B TEIUIOBBIX IPOLECCAX

6.17

[TpakTuyeckue paboOTHI:

#HHPar###OMnbITHI 10 0OHAPYKEHHUIO TSUCTBUS CHII MOJICKYJIIPHOTO TIPUTSDKCHHS.
#H#HPar#H###OnbITH 10 BHIPALIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM UJIM caxapa.
#H#HPar###OnbIThI 10 HAOJIIOICHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH H
TBEPABIX TEI.

##HtPar#H##OnpeneneHue NaBjaeHMs BO3AyXa B OallJIOHE MINPUIIA.
HHAPar###OMnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3JyXa OT €ro
00BbEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

#i##HPar#Ht#IpoBepka TUMOTE3BI JMHEHWHONW 3aBHCHMOCTH JUTMHBI CTOJIOHWKA
KUJKOCTU B TEPMOMETPUUYECKOM TpyOKe OT TeMIepaTyphl.
#i#HtPar#H##HabnoneHne M3MEHEHUs BHYTPEHHEW JHEpPrUMM Tejla B Pe3yJibTare
TeruIonepeayu U paboThl BHEIIHUX CHIL

#i#HtPar#HH#lccnenoBanue sBICHUS TEINIOOOMEHA MPU CMEIIMBAHUM XOJIOJAHON U
TropsiuYeu BOJIBI.

#H#HtPar#H##OnpeneneHue KOJWYECTBA TEIUIOTHL, IOJYYEHHOTO BOJOW IpH
TEMI000MeHe C HarpeThIM METAJUTMYECKUM ITUITHH]IPOM.

#H##Par###Onpenenenue yaenpHON TEINTIOEMKOCTH BEIIECTRA.
###ParfH##lccnenoBanue nporecca UCIapeHusl.

##HtPar#H##OnpeneneHne OTHOCUTEIbHON BIaKHOCTH BO3IyXa.
#H#APar###OnpeneneHue yaenbHOM TeIIOThI IIJIaBICHUS JIbJA.

6.18

@uznyeckue SBICHUS B NMPUPOJE: NMOBEPXHOCTHOE HATSHKEHHE U KAIMJUISIPHBIC
ABJIEHUSI B NPHUPOJAE, KpPUCTaIbl B mpupoje, uznydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHl, TYMaHa, HHesl, CHera.

6.19

TexHnyeckue ycTpoMCTBa: KalWJUIAPBI, NPUMEPHI UCIOJIb30BaHUS KPHUCTAJIOB,
KUJKOCTHBIM TEPMOMETp, AATYUK TEMIEpaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOHMHA, JBUTaTellb BHYTPEHHETO
CTOpaHHsL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanusd Teil. J[Ba poaa 3JIEKTpUUYECKUX 3apsiI0B
B3aumoneiictBue 3apsikeHHbIX Ted. 3akoH KynoHa (3aBUCHUMOCTb — CHIIBI

7.2 B3aMMOJICMCTBUS 3apsDKEHHBIX TEN OT BEIMUYMHBI 3apsIOB M PACCTOSHUS MEXITY
TEJIaMH)

73 Onektpuueckoe rmnone. Hanpsok€HHOCTh anexkTpudeckoro moss. [IpuHnmn
CYIIEPIIO3UIIMH MIEKTPUUYECKHUX ToJel (Ha KayeCTBEHHOM YPOBHE)

74 Hocurenu »nexTpuyeckux 3apsaoB. OJIEMEHTApHBIM AJIEKTPUYECKUN 3apsfl.

) Crtpoenue atoma. IIpoBOIHUKH U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTr0 3apsiia




DIEKTPUUYECKHM TOK. Y CJIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro Toka. ICTOUHUKH

7.6
MIOCTOSIHHOTO TOKa
77 JleficTBUSL  2JEKTPUYECKOTO TOKa (TEIJIOBOE, XHUMHUYECKOE, MAarHUTHOE).
) DJIEKTPUUYECKHM TOK B JKUJIKOCTAX U ra3ax
7.8 Onexkrpuueckas nenb. Cuna Toka. DIeKTpUYECKOE HAIPSKEHUE
7.9 ConpoTuBieHe NPOBOJHUKA. Y IEIbHOE COIIPOTUBICHUE BELLIECTBA
7.10 3akon Oma aJig yyacTka 1enu
7.11 [TocnenoBarenbHOE U NapalIENbHOE COETUHEHHE IPOBOJHUKOB
7.12 PaboTa 1 MOIIHOCTB AJeKTpHUecKoro Toka. 3akon [xoyms — Jlenna
713 DNEKTPUYECKHE e U MOTPEOUTENN IEKTPUIECKON dHepruu B ObITy. KopoTkoe
] 3aMbIKaHUE
7.14 ITocTrosiHHBIE MAarHUThI. B3auMo1elcTBHE MOCTOSHHBIX MATHUTOB
7.15 MarnutHoe nose. MaruutHoe nosie 3eMJId ¥ ero 3HaueHue JJs )KM3HU Ha 3emiie
716 Oneir  Opcrena. MarHuTHoe ToOJe 3JIEKTpUYEecKoro Toka. llpumenenume
' AJIEKTPOMATHUTOB B TEXHUKE
JelicTBe€ MAarHMTHOTO TIOJISI HAa TMPOBOJAHHK C TOKOM. OJIEKTPOIBUTATEINb
7.17 MOCTOSIHHOTO  TOKa. VIcmonbp3oBaHUE AJIEKTPOJABHraTelied B TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE
7.18 Onpitel @apanes. SABneHue snekTpoMarHuTHON MHAYKUUU. [TpaBuiio Jlenna
719 OnekrporeHepatop.  CnocoObl  MOIY4YEHHsS]  BJIEKTPUYECKOH  SHEprum.
) DNEKTPOCTAaHIIMN Ha BO3OOHOBIISIEMBIX HCTOYHHKAX YHEPTUU
[TpakTrdeckue paboThI:
OnbITHI IO HAOTIOACHUIO SJIEKTPU3AIUH Tl UHIYKIIMEH U MPU COPUKOCHOBEHUH.
HccnenoBanue qeHCTBUS IEKTPUIECKOTO MO HA MPOBOIHUKH U AUDICKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOM 1M MOCTOSHHOTO TOKA.
H3mepeHue u peryiupoBaHHUe CUIIBI TOKA.
N3mepenne u perynupoBaHue HaPsHKCHUS.
HccnenoBanne 3aBUCMMOCTH  CHJIBI  TOKA, HMAYLIETO Yepe3 pPe3Uucrop, OT
COIPOTUBIIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.
OnBITHI, JEMOHCTPUPYIOLIME 33aBHCHUMOCTH DIIEKTPUYECKOTO COMPOTUBIICHHUS
MPOBOJIHUKA OT €0 JIJIMHBI, TIJIOMIAIH TOTIEPEYHOTO CEYCHHS U MaTepuara.
[TpoBepka mpaBuiia CI0KEHUS HAIPSDKEHUH TIPH TTOCIEI0BATEIFHOM COSIMHEHUH
IByX pe3uctopoB. IlpoBepka mpaBmia A CHJIBI TOKa MPH MHapajlieIbHOM
7.20 COeIMHEHUH pe3ucTopoB. Omnpenenenrne padoThl AEKTPUIECKOTO TOKA, UIYIIETO

yepes pezuctop. OnpeneseHne MOIHOCTH JEKTPUIECKOr0 TOKA, BBIAEIIEMON Ha
pesucrope. MccrienoBanne 3aBUCUMOCTH CHIIBI TOKA, HIYILETO YEPE3 JIAMIIOUKY, OT
HanpsbkeHuss Ha Hed. Omnpenenenne KIIJI nHarpeBarensa. HccnenoBanue
MarHMTHOTO B3aUMOJEHCTBHUS INOCTOSHHBIX MAarHuToB. V3yueHHE MarHUTHOTrO
I10JIA IMMOCTOAHHBIX MArHUTOB ITPU UX O6T)CJII/IH6HI/II/I " pasaCiICHUN. I/ICCJ'Ie)IOBaHI/Ie
JNEHCTBUS  DJIEKTPUYECKOrO0 TOKAa HAa  MAarHUTHYIO  CTpenky.  OIBITHI,
JACMOHCTPUPYIOIIHUE 3aBUCUMOCTE CHJIBL BSaHMOﬂeﬁCTBHﬂ KaTyoiKyu € TOKOM H
MarHura OT CHJIbl TOKAa M HaIlpaBJIEHHs TOKa B Karylike. M3yueHue nelcTBus
MarHUTHOTO MOJIsl Ha IPOBOJHUK ¢ TOKOoM. KoHCTpyHnpoBaHue 1 n3ydyeHue padoThl
anekrpoasurarend. M3mepenune KIIJ[ anekTpoaBurarenbHoi ycTaHOBKU. OTBITHI
10 HCCIICJOBAHUIO ABJICHUSA BHGKTPOMaFHHTHOfI HHAYKIOWH: HCCICI0OBAHUC
W3MEHEHUN 3HAYEHMsI U HAIPABJIEHUSI MHAYKIIHOHHOIO TOKa




Ousnyeckue SBICHUS B MPHUPOJAE: DIIEKTPUYECKHE SBIEHUS B aTmocdepe,
7.21 3JICKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE ToOJie 3eMJId, JApei( IOJFOCOB,
POJIb MArHUTHOTO TOJISL JUIsl )KU3HU Ha 3eMJI€, NTOJIIPHOE CUSIHUE
TexHnyeckue yCTpOHCTBA: AJIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pPEOCTAT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  dDJIEKTPOOCBETUTEIbHBIE  MPHUOOPHI,
7.22 HarpeBaTeNbHbIEC AIEKTPOIIPUOOPHI (TIPUMEPHI), FTEKTPUIECKUE TPETOXPAHUTEINH,
3JIEKTPOMArHUT, AJIEKTPOJIBUraTellb MOCTOSHHOTO TOKa, T€HEPaTOp MOCTOSHHOTO
TOKa
9 KIIACC
Kon Kon
pasgena | snementa [TpoBepsieMbIe JIEMEHTHI COIEPIKAHUS
MEXAHWYECKUE SABJIEHUA
8.1 Mexanudeckoe JBrmxkeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUUYECKOTO JIBHIKCHHUSI
8.3 PaBHOMepHOE NPSIMOIMHENHOE JIBUKEHUE
2.4 ###Par###HepaBHoMepHOe  TipsiMosiMHEWHOE — ABMkeHue. CpemHsas U
MT'HOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM JABM)KEHUHU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIMHEHHOE TBUKCHHE
8.6 #H#HPar###CBoOoauoe magenne. OnblTe! [ anuies
H###Par###PaBHoMepHOe JBUKEHHE 1O OKpyxkHOCTH. llepuon um dacrora
8.7 oOpamenusi. Jluneiinass u yrmoBass ckopoctu. LleHTpocTpemurenbHoe
YCKOpEHHUE
8.8 ITepBb1it 3ak0H HproTOHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tpernii 3akoH HproToHa
8.11 HH#HParf##1 I puHIMI Cyneprno3uiuu CHIl
8 8.12 Cuna ynpyrocrtu. 3akoH ['yka
813 #iH#Parf##Cila TpeHUs: Cuila TPEHMsI CKOJBXXEHHS, CWIAa TPEHHS IOKOS,
JPYTHUE BUJIbI TPEHUS
R 14 ##HParf##Cunia  TSHDKECTH M 3aKOH  BCEMHPHOTO  TSTOTEHMS. Y CKOpEHHE
) CBOOOTHOTO ITa/ICHUS
215 JIBrxenue tutaner Bokpyr Connna. IlepBas kocMuueckass CKOpPOCTb.
HeBecoMocTh 1 neperpy3ku
8.16 PaBHOBecue marepuasibHOM TOYKU. AOCOJIIOTHO TBEPOE TEJIO
217 ##HPar#H##PaBHoBecue TBEPAOro Tena € 3aKPEIUIEHHON OChIO BpallICHHUS.
MowmeHT cuibl. LleHTp TskecTH
8.18 Nmnynsc Tena. M3menenune nmnynbca. MMmysibe cuiibl
8.19 3aKOH COXpaHEHUsl UMITYJIbCa
8.20 HiHPar###PeakTUBHOE JBUKEHHUE
8.21 MexaHuyeckasi paboTa U MOIITHOCTh
8.22 PaboTa cuit TsSKeCTH, YIPYrocTH, TpeHus. CBs3b SHEprUuu 1 paboThl
8.23 [ToTeHuManpHas S3HEPIUsl TENA, HOJHATOrO HaJl IOBEPXHOCTHIO 3eMIIU




8.24

[ToTeHumanpHasl YHEPIUsL CKATOU MPYKUHBL

8.25

#i#ParfH#Kunernueckas sHeprusi. TeopeMa 0 KWNHETUYECKOW SHEPTrUu

8.26

Hi#ParfH##3aKkoH coXxpaHEHHUs] MEXaHUYECKOW SHEPIUU

8.27

[IpakTryeckue pabOTHI:

OmnpeneneHue cpeHei CKOPOCTH CKOJIBKEHUs OpyCcKa WM JABHKCHUS IIapHKa
0 HAKJIOHHOM Iuiockoctd. OmpeneneHHe  YCKOpPEHUS  Tena  Ipu
PaBHOYCKOPEHHOM JIBU)KEHUH 10 HAKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH MPU PaBHOYCKOPECHHOM
IBMKEHNHU 0€3 Ha4aIbHOW CKOPOCTH.

[TpoBepka TUIIOTE3BI: €CIIM IPU PAaBHOYCKOPEHHOM ABIKEHUH 0€3 HauaabHOH
CKOPOCTHU IIyTH OTHOCSTCS KaK PsAJ HEUETHBIX YHMCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHHSI OT CHITBI HOPMAJIBHOTO
nasnenus. Onpenenenue kod(pduenTa TpeHus: cKoiakkeHus. Onpenenenue
KECTKOCTU MpYXHUHBIL. OmpenesneHue padoTsl CHIIbI TPEHUS TP PABHOMEPHOM
JIBUKEHUM Tejla [0 TOPU30HTaJIbHOW moBepXHOCTH. OmpezeneHue padOThI
CHJIBl YIPYTOCTH IPHU HNOABEME Tpy3a C HMCHOJIH30BAHHEM HEMOJBIKHOTO H
MIOJIBUJKHOTO OJIOKOB

8.28

dusnueckue SBJICHUSA B npupoac: MPUJIMBBI U OTJHMBBI, ABHXXCHUC IIJIAHCT
CoaHeuHoM CUCTCMBbI, PCAKTUBHOC IBHIKCHHUC )KUBLIX OPIrdaHM3MOB

8.29

TexHuueckue yCcTpoNCTBa: CIIHMIOMETp, JATYUKHU TOJIOKEHHS, PACCTOSHUS U
YCKOpPEHHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

Koneb6arenbHoe nuxenne. OCHOBHbBIE XapaKTEPUCTUKU KOJCOAHUI: TIEPHO/I,

9.1
4acToTa, aMIUIUTYAa
92 MareMaTnyeckuii ¥ IPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Ipu
] K0J1e0aTeNbHOM JABMKEHUU
9.3 3aryxatomue Kojiebanusi. BeinykeHnsie konebanus. Pezonanc
Mexannueckue BoiHbL. CBONCTBA MeXaHWYeCKHUX BOJIH. IIpojonbpHble U
94 IornepeyHble  BOJHBL. J[IMHA BOJHBI M CKOPOCTH €€ PpaclIpOCTPAHEHHS.
MexaHnyeckue BOJIHBI B TBEPAOM Telle, CEHCMUUYECKHUE BOJIHbI
9.5 3ByK. I'poMKOCTB 1 BbICOTa 3BYKa. OTpaskeHUE 3BYKa
9 9.6 WHdpa3Byk U yIpTpa3ByK
[IpakTuueckue padbOTHI:
OmnpeneneHne 4acTOTHI U MEpHOAa KoleOaHUi MaTeMaTHYeCKOro MasiTHUKA.
Onpenenenre 4acToThl U Mepuo/ia KoueOaHuil Mpy>KUHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBUCUMOCTH I€pHO/1a KOIeOaHUH MMOIBEIIEHHOTO K HUTH I'py3a
’ OT JJUHBI HHUTH. VccrmenoBanne 3aBUCUMOCTH TepHoja  KoJjeOaHuit
IIPYKUHHOTO MasTHUKA OT Macchl rpy3a. IIpoBepka He3aBUCMMOCTH Iepuona
KojeOaHui Tpy3a, MOJABEHIEHHOIO K HHUTH, OT MacChl Ipy3a U KECTKOCTH
npyxunbl. Mi3Mepenue yckopeHus cBoOOIHOTO MaIeHHs!
98 @usnyeckue SBIEHHUS B IPUPOAE: BOCIHPHUATHE 3BYKOB >KMBOTHBIMU,
) 3EeMJIETPSICEHHE, CEICMUYECKHE BOJIHBI, ITlYHAMH, X0
9.9 TexHuyeckue ycTpoilcTBa: 3XOJOT, UCIOJIB30BAHUE YJIbTpa3ByKa B OBITY U
) TEXHUKE
10 OJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI




10.1 ONEeKTpOMarHuTHOE  IoJIe.  OJIEKTpOMarHuTHele  BoiHbBL.  CBolicTBa
AJIEKTPOMArHUTHBIX BOJH
10.2 [1Ixana 37eKTpOMarHUTHBIX BOJIH
10.3 DneKkTpoMarHuTHas mpupoja cBera. CKOpocTh cBeTa. BoiHOBBIE cBOMCTBa
cBETa
[TpakTudeckue padbOTHI:
10.4 N3yueHne CBONCTB 2JIGKTPOMAarHUTHBIX BOJH C IIOMOIIBKD MOOWJIBLHOTO
TenedoHa
10.5 dusnyeckue SBICHHUS B NpUpOJE: OMOJOTMYECKOoe JEHCTBHE BUAUMOIO,
yibTpaduoJIETOBOIO U PEHTI€HOBCKOIO U3JTyUeHU
10.6 TCXHI/I‘lveCKI/Ie YCTpPOICTBAa: HCIHOJIb30BAaHUE DSJEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas mojenb cBeta. ICTOYHUKY CBETA
11.2 [IpsimoJIMHENHOE PACIIPOCTPAHEHUE CBETA
11.3 OTtpaxxenne ceta. [nockoe 3epkano. 3aK0H OTpaKeHHs CBETa
11.4 [Ipenomiienne cBeta. 3akoH mnpeiaoMieHUs cBera. [lonHoe BHYTpeHHee
OTpa)kKeHHUE CBETa
11.5 JIunza. Xop J1yyel B JIMH3E
11.6 OnTnueckast cuctema goroanmnapara, MUKPOCKOIA U TEIECKoIa
11.7 ['na3 kak ontuyeckas cucreMa. ban3opyKocTh U JallbHO30PKOCTh
11.8 Pasnoxxenue Oenoro cBera B croekTp. Ombitel HptoToHa. CroxkeHue
CHEKTPaJIbHBIX 11BeTOB. Jluciepcus cBeTa
[IpakTuueckue padbOTHI:
#i#HParf##lccnenoBanne 3aBUCMMOCTH yIUIa OTPaKE€HUSI CBETOBOIO JIyda OT
11 yriia najieHus.
#i#HPartH#l3yueHne xapakTepUCTHK H300pakeHHUs TMpeaMeTa B IIOCKOM
3epKale.
#i#HParf##lccnenoBanne 3aBUCUMOCTH YIUIa IPEJOMIIEHUS CBETOBOTO JIy4a OT
11.9 yIjia MajeHus Ha TPAHULIE «BO3IYX — CTEKIIO».
#H##HPar##] lomyuenne n300pakxeHUi ¢ TOMOIIBIO COOMpAOIIEH JINH3BI.
##HPar###Onpenenenre  QPOKYCHOTO pAacCTOSHUS Y ONTHYECKOW  CHIIBI
coOuparoriei JIMH3bI.
H#HPar#H##ONBITH IO pa310KEHHUIO OEJIOT0 CBETA B CIEKTP.
HH#HPar###ONBITEl IO BOCHIPUATHIO IIBETA IMPEIMETOB MPH MX HAOIIOACHUU
4yepes3 LIBETOBbIE (DUIIBTPHI
11.10 Ousunyeckue siBieHUs B npupoje: 3atMeHust ComHua u JIyHbl, 1BeTa Te,
OINITHYECKHUE sIBIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, paayra, MUPax)
11.11 TexHuueckue ycTpoWcTBA: OYKHM, IEPHUCKOIN, (QOoToanmapar, ONTHYECKHE
CBETOBOJIbI
KBAHTOBBIE ABJIEHU
12.1 OmnsiTel Pe3epdopaa u miianerapHas Mosiens atoMa. Mogens atoma bopa
12 12.2 Hcnyckanne u nornonieHue ceera aromoM. KBaHTel. JInHeWYaTple CIEKTPBI
12.3 PaguoakTtuBHOCTB. Anlb(a, 6eTa- 1 raMMa-u3ITydeHHs!
12.4 Ctpoenne atomHOro siapa. HykinoHHast Mojens aToMHOro siapa. M3otonsl




12.5

PanuoaktuBHbIe peBpanieHus. llepron nosypacnana aTOMHBIX sep

12.6 S nepHble peakiy. 3aKOHbI COXPaHEHUS 3apsA0BOT0 M MACCOBOI'O YU CEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsi3b MAacChl U SHEPTUU
12.8 Peakiuu cunresa u genenus siaep. Ucrounuku snepruu CosiHIA U 3BE3N
12.9 SAnepHas sHepreruka. JlelicTBHE paJMOAaKTUBHBIX H3JIy4YCHUH HaA JKUBBIC
) OpraHu3Mbl
IIpakTryeckue paboThI:
Habnronenune CrijloniHbIX 1 IMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.
12.10 HccnenoBanue TPEKOB: H3MEPEHNE SHEPTHH YaCTHIIBI IO TOPMO3HOMY IyTH (T10
¢dororpadusam).
M3mepeHue painoakTUBHOTO (poHa
@dusnueckue SBIEHUS B IPUPOJE: E€CTECTBEHHBIM paJMOaKTUBHBIN (OH,
12.11 KOCMHMYECKHE JIy4Yd, PaJMOAKTHUBHOE W3JIyYEHUE IPUPOJHBIX MHHEPAJIOB,
JEICTBUE paIMOAKTUBHBIX U3JIyYEHUI Ha OPraHU3M 4eJI0BEeKa
12.12 TexHudyeckue yCcTpoicTBa: ClIEeKTPOCKOII, MHANBUYAJIbHBIN JO3UMETP, Kamepa

Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NMpPoBePSIEMOro
TpeOOBaAHUS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHS
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0O 0011IETr0
oOpa3zoBanus Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKKM B HAy4YHOH KapTHHE MHpPA; CHOPMUPOBAHHOCTH OA30BBIX
IPEJICTAaBICHUA O 3aKOHOMEPHOW CBS3M U MO3HABAEMOCTHU SIBJICHUI MPUPOABI, O POIH
JKCIIepUMeHTa B (usuke, 0 cucTeMooOpa3ymomeid poid (QU3UKU B Pa3BUTUU
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJOTHH, 00 3BOIIONUYN (PU3MUECKUX 3HAHUA U UX
pONU B LIEJOCTHOM €CTECTBEHHOHAYYHON KapTHHE MHpa, O BKJIAJ€ POCCUHUCKUX U
3apyOeKHBIX YYECHBIX-(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOIECCOB
OKPYXKAIOIIETr0 MUPa, Pa3BUTHE TEXHUKH U TEXHOJOTHI

3HaHus 0 BUJIaX MaTepuu (BEILECTBO U I10JI€), O ABMIKEHUH KaK CIIoco0e CyleCTBOBaHUS
MaTepuu, 00 aTOMHO-MOJEKYJSPHOW TEOPUU CTPOECHMS BELIECTBA, O (PU3MUECKOM
CYUIHOCTH SIBICHMH HPUPOAbI (MEXaHUYECKUX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX H
KBAHTOBBIX); YMEHUE Pa3/IMyaTh SIBJICHUS M0 OMMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3WYECKOe SBJIIEHUE, YMEHHE
pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DM3NYECKHUX SBICHHN B OKPY)KAIOIIEM MHUpE,
BBLJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH)

BJ'IaI[eHI/IC OCHOBaMHU ITOHSITUHHOIO arIapara 1 CUMBOJIMYCCKOI'O s3bIKa (I)I/I3I/IKI/I n
HCIIOJIb30BAHUEC UX IJIA PCHICHUA y‘-I€6HI)IX 3aaa4; YMCHHUC XapaKTCPU30BaATb CBOICTBa
TCII, (I)I/I3I/ILICCKI/IG SABJICHUA U IIPOLCCCHI, UCTIOJIb3YS (I)YH)IaMeHTaHLHLIC N SMIIUPHUYICCKUC
3aKOHBI

YMeHne OIMCHIBAaTh HU3YYCHHBIC CBOMCTBA TE€I U (1)I/I3I/I‘~IGCKI/I€ SABJICHUA, HCIOJIBb3Ys
(1)I/I3I/IIICCKI/IC BCJIMYHMHBI

Bnagenue ocHOBaMH METOJOB HAYYHOTO TO3HAHHS C YYETOM COOINIOJIEHUS MPaBUI
0e30macHOTO Tpy/Ja: HaOMoAeHIE (PU3NUECKUX SBICHUM:

YMEHHE CaMOCTOSITENIbHO COOMpaTh JKCHEPUMEHTAIbHYIO YCTaHOBKY M3 JIaHHOTO
Habopa 00OpyIOBaHUS IO MHCTPYKIIMH, OMUCHIBATH XOJ OIMbITA M 3aMUCHIBATH €r0
pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI;

MMPOBCACHUEC TIPAMBIX H KOCBCHHBIX I/I3M€p€HI/II71 q)HSH‘IGCKI/IX BCJIIMYMH: YMCHHC
IUTAHUPOBATh U3MEPEHHs], CAMOCTOSITEIFHO COOMPATh IKCIEPUMEHTATBHYIO YCTAHOBKY
M0 HHCTPYKLOHWH, BBIYUCIIATH 3HAYCHUC BCIWYMHBI W AHAJIW3UPOBATH ITOJTYUCHHBIC
pe3yNbTaThI ¢ YUYETOM 33JaHHOM MOTPEIIHOCTH PE3YIBTATOB H3MEPEHUI;

MMPOBCACHNUEC HECIOXHBIX OSKCICPUMCHTAJIIBHBIX I/ICCHG)IOBaHI/Iﬁ; CaAMOCTOSATCIIBHO
coOupaTh OJKCHEPUMEHTAIBHYIO YCTAaHOBKY U MPOBOJUTH HCCIEAOBAHHUE IO
HHCTPYKIUHU, MTPEACTABIIATE IMMOJTYYCHHBIC 3aBUCUMOCTHU q)HSI/I‘ICCKI/IX BCJIIMYNH B BUEC
TabmuIl ¥ TpadUKOB, YYUTHIBATH MOTPEIIHOCTH, NI€1aTh BBIBOJABI IO pe3yibTaTaM
WCCIICTIOBAHMSI

[TonnMmaHue XapakTEpHBIX CBOMCTB (DU3MYECKUX MOjeNed (MaTepuaibHas TOYKa,
aOCOJIIOTHO TBEPAOE TEJIO, MOJETH CTPOEHHUS Ta30B, JKHIKOCTEH M TBEPABIX TEIl,
IUTaHEeTapHasi MOJIENb aTOMa, HYKJIOHHASI MOJIETTh aTOMHOTO s/Ipa) ¥ YMEHUE MPUMEHSITh
uX JUIst 00bsICHeHUs (PU3HUECKUX MPOIIECCOB

YMenne 00bICHATh (PM3UUECKHUE MPOIECCHl U CBOMCTBA TN, B TOM YHCIIE U B KOHTEKCTE
CUTyallMil NPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YAaCTHOCTH, BBISBIATH




MNPUIUHHO-CIICACTBCHHBIC CBA3UM U CTPOUTH 0OBSICHEHHE C OHOpOfI Ha H3Y4YCHHBLIC
CBOMCTBaA (bI/ISI/ILIeCKI/IX HBHCHHﬁ, (1)I/ISI/ILI€CKI/IC 3dKOHBbI, 3dKOHOMCPHOCTHU U MOJCJIN

YMmenue pemats pacyéTHble 3a1a4uu (Ha 6a3e 2 — 3 ypaBHEHUIl), UCHIOIb3Ys 3aKOHBI U
¢dopmyIbl, cBs3bIBatONINE (PU3MYECKHE BEIMUMHBI, B YACTHOCTH, 3alIUCHIBATh KPATKOE
yCIIOBUE 3aJlauM, BBISBISATH HEJOCTAIOLIUE JAaHHbIC, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HeoOXOouMble [UIsl €€ pELIeHMs], HCIIOJIb30BaTh CIIPABOYHBIE JaHHBIE, INPOBOJUTH
pacu€Thl W OLEHUBATh PEATUCTUYHOCTh MOJMYYEHHOIO 3Ha4deHHsl (HU3HUECKOn
BEJIMYMHBI; YMEHUE ONPEICIATh PAa3MEPHOCTD (PU3HMUECKON BETMUMHBI, HOTYYESHHOU MPH
pELICHUH 33241

VYMeHHe XapaKTepu30BaTh MPUHIMIIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM YHUCIIE
OBITOBBIX HpH60pOB, U TPOMBINUJICHHBIX TCXHOJOTMYCCKUX IMPOLHECCOB II0 HUX
OIMCAHUIO, MCHOJIB3YSl 3HAHMSA O CBOMCTBAX (M3MUCCKHUX SIBICHHH M HEOOXOANMBIC
¢du3nuecKre 3aKOHOMEPHOCTH

10

YMeHHne uCnoiabp30BaTh 3HAHUS O (PU3UYECKUX SIBICHHUSIX B MOBCEAHEBHOM JKU3HU IS
o0ecrieyeHus 6€30MaCHOCTH IpU 00pAIEHUHU ¢ OBITOBBIMU IPUOOPAMH U TEXHUUECKUMHU
YCTPOWCTBAMH, COXPAHEHUS 3JI0pOBbSI W COONIONEHUS HOPM OSKOJIIOTHYECKOTO
IOBEJICHUS B OKpYXarollled cpeae; MOHMMaHUE HEOOXOIUMOCTH INPUMEHEHUS
JOCTHKEHUH (PU3MKH M TEXHOJIOTHUHN ISl pallHOHAIEHOTO IPUPOAONOIH30BAHUS

11

OnpIT mOWMCKA, TNpeoOpa3oBaHMA U TPEACTaBICHUS HHGOPMAIMH (UIUIECKOTO
COJIpKAHUS C MCIIOJIb30BaHUEM HMH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH;
YMEHHE OLIEHUBAThH JIOCTOBEPHOCTH MOJIyYEHHON MH(POpPMAIlMU Ha OCHOBE UMEIOIINXCS
3HAHUM W JIOTOJIHUTENbHBIX MCTOYHHUKOB; YMEHHME HCIIOJIb30BATh NPHU BbINOIHEHUH
y4eOHBIX 3alaHUil HAYYHO-TIONMYJISIPHYIO JIUTEPaTypy (HU3UUECKOro COIepIKaHus,
CIpaBOYHBIE MaTepHalibl, pecypchl ceTu MHTepHeT; BiajeHue 0a30BbIMM HaBbIKAMU
npeoOpazoBanns MH(GOpPMAllMM U3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYryl0; yMEHUE
CO03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE 1 YCTHBIE COOOIIEHNS Ha OCHOBE MH(OpMAILIUHU U3
HECKOJIbKUX UCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannyeckoe nBHKeHuEe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTEIHHOCTH
) JBHKCHUSA
12 PaBHoMepHOE U HepaBHOMepHOE nBUKeHue. Cpeansisi ckopocTb. DopMyiia [Jisi BHIYUCICHUS
' CpeHEeH CKOpOCTH: V = S/t
PaBHOMEpHOE MpAMONMHENWHOE ABH)KEHHE. 3aBUCHMOCTb KOOPAMHATHI Tela OT BPEMEHU B
ClIy4ae paBHOMEPHOIO MPSMOIUHEHHOTO ABUKCHHUS:
1.3 xX(#)=x,+vt
['paduku 3aBUCUMOCTH OT BPEMEHH JJIsl IPOSKIIUU CKOPOCTH, TPOEKIIUU TIepEMEIICHNUs, Ty TH,
KOOPJMHATHI P PABHOMEPHOM IPSIMOJIMHCHHOM JIBH)KEHUU
3aBUCUMOCTh KOOPJMHATHI TeJIa OT BPEMEHHU B ClIydae PaBHOYCKOPEHHOT'O MPSMOJIMHEHHOTO
JIBUKCHHUSI:
2
-Sx{f} =1'.|;|: *f—-ﬂ'x * -
<
DopMyITbl IS IPOCKIMH TIEPEMEINICHHUS, MPOCKIIMH CKOPOCTH M TIPOCKIIUU YCKOPEHUS TIPH
PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKCHUH:
2
1.4 s.(D=vy, - t+a, 5
U_\'(f) =Up, +a, -1,
a. (r)=caonst,
UI.‘cL - L’}1.'rL =2£II.5'_T
['padmku 3aBUCUMOCTH OT BPEMEHU IS MPOEKIHUHU YCKOPEHUS, MPOEKIIMH CKOPOCTH,
MPOSKIIMH TTEPEMEIICHUS, KOOPIMHATHI TPH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBHYKEHUHT
CBobGoanoe maaeHue. @opMyIibl, OMUCHIBAIONINE CBOOOJHOE MMAaJIEHUE TeNla MO BEPTUKAIH
15 (IBUIKEHUE TeNla BHU3 WM BBEPX OTHOCUTEIBHO MOBepXHOCTH 3eMiH). ['paduku 3aBucuMOCTH
' OT BPEMEHH IS TIPOCKITUU YCKOPEHUsI, MMPOCKITMH CKOPOCTH U KOOPAWHATHI TIPU CBOOOTHOM
MaJCHUH TeJa M0 BEPTUKAIU
CKopOoCTh paBHOMEPHOTO JBMKEHHS TeJla 10 OKPYXKHOCTH. HarpaBienue ckopocT.
®dopmyra 7151 BRIYUCICHHS CKOPOCTH Yepe3 panyC OKPYKHOCTH | TIEPUO OOpAIICHHUS :
L= 2R
T
16 LentpocTpemurtensHoe yckopenue. HampaBieHne LHEHTPOCTPEMHUTENIBHOTO YCKOPEHUSI.

d)opMyJIa JJI BBIYHUCICHUA YCKOPCHU:

<D0pMyna, CBA3LIBAIOIIASA MICPHUOA U YACTOTY 06paIJ_IeHI/I$IZ




vo L
T

Macca. IInoTtHOCTB BCIIICCTBA. (DOpMy.]'Ia JJI1 BBIYHUCIICHHUA ITIJIOTHOCTH:

1.7 _m
V
1.8 Cwiia — BekTopHas uzuveckas BeanunHa. CI0)KeHHE CHIT
1.9 SBienne nnepuuu. [lepsoiit 3akoH HproToHa
Bropoii 3akon HerotoHa:
1.10 F=m-d
CoHanpaBJIeHHOCTh BEKTOpa YCKOPEHHUsI TeJla U BEKTOpa CWJIbL, ICUCTBYIOIICH Ha TEJIO
Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:
1.11 = =
F. 217 _‘Fl—:-.?
TpeHue MOKOs U TPEHHE CKOJIBXKEHHs. DopMyra Uisi BHIYMCICHUS MOIYJS CHUJIBI TPEHHS
CKOJIb)KEHUSI:
1.12
F_=u-N
p-H
Hedopmarnus tena. Yopyrue u Heynpyrue aegopmaruu. 3aKoH ynpyroi gegopmanuu (3aKoH
I'yka):
BERERA
F=k-Al
Bcemuphoe Tarorenue. 3akoH BCEMUPHOTO TATOTCHHUS:
my -1,
F=G.—-1 _2
R
1.14 Cuna TspxecTu. Y CKOpeHHe CBOOOTHOTO MaeHHs.
®dopmyra 7151 BBIYUCIICHHS CHIIBI TSKECTH BOJIM3U TOBEpXHOCTH 3emun: F = mg.
JBrxenue manet Bokpyr Connua. Ilepas kocMuueckast ckopocts. HeBecomocTs u
Meperpy3Ku
Nmnynsc Tena — BekTopHas pu3nyeckas BeIUYMHA.
1.15 p=mi
Nmnynsc cuctemsl Ten. Mzmenenne nmnysbca. UMmyasc cuibl
3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
1.16 P=myU, iUy =const
PeakTuBHOE JBUXKEHUE
Mexanunueckasi pabota. @opmyna ajsi BEIYUCICHHS paOOThI CHITBL:
A=Fsoosa
1.17 MexaHnuecKas MOIIIHOCTD:
A
N==
I
118 Kunernueckas u noreHuuanbHas sHeprus. Gopmyria s BBIYUCICHUS] KWHETUYECKON

SHEPruu:




IHUE
BTy

TeopeMa o kuHeTHueckor s3Heprun. Gopmyiia AJIsd BBIYUCICHUS TOTCHIIMAIBHOW SHEPTUH

Tena, NOJHATOTO

HaJ 3eMIIEH:

E,= mgh

1.19

Mexanuyeckas dJHEeprus:
E=E;+E p
3aKOH COXpaHEHMsI MEXaHU4ECKOM dHeprun. Popmyiia s 3aKOHA COXPaHEHUs

MEXaHUYECKON SHEPTrUU B OTCYTCTBUE CWJI TpeHUs: £ = const.
ITpeBpanieHre MEXaHMYECKON SJHEPT MU ITPU HAJTMYUU CHJIBI TPEHUSL.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE MPABHUIIO» MEXaHHUKH.
Peruar. Momenr cwitel; M - FI.
VYcnoBue paBHOBECHS phlyara:

M +M,+..=0
[ToaBrokHBIN ¥ HemoABKHBIN O10ku. KITJ] IIPOCTBHIX MEXaHNU3MOB,
n= A‘E[ME:&HE.H
A‘S&Tp&qﬂ

1.21

JlaBnenue TBEpAOTO TEIA.
@opmyra 11 BBIYMCIICHMS TABJICHUS TBEPIOIO Tena:
F
P= S
JlaBnenue raza. ATMOocepHOe TaBIeHHE.
I'mapocraTnueckoe 1aBieHUE BHYTPH KUJIKOCTH.
dopmyia 11 BBIYUCICHUS JABJICHUS BHYTPU KUJIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. ['mapaBandeckuii npecc

1.23

3akon Apxumena. dopmyna s ompeneseHUsT BBITAJIKUBAIONIEH CHIIBbI, JEHCTBYIOIIEH Ha
TEJI0, NOTPYKEHHOE B )KUIKOCTh WJIN I'a3:

Fag =pgV

Ycnopue nnaBanus Tea. [lnmaBanue CYZ0OB M BO3AYXOIIJIABAHUEC

1.24

Mexannyeckue KojebaHus. AMIUTHTYJa, TMEepuoJ M dYacTora Kojebanwit. dopmyra,
CBSI3BIBAIOIIIAS YACTOTY U MEpUO/ KoJeOaHuH:

1.25

MareMaTHuecKuii U NpPYKUHHBIA MasTHUKU. [IpeBpalieHre sHEpruu Mpu KosiebaTelbHOM
JIBIDKCHUH

1.26

3aryxatomue Kojaebanusi. BeinykieHHbie kKonebanus. Pezonanc

1.27

Mexannveckre BOJHBI. [IpomosbHbIE M TONEpedyHble BOJHBI. J[JIMHA BOJHBI U CKOPOCTh
pacnpoCTpaHEHUsl BOJIHBL:




L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI Ha I'PAHULIE JBYX CpEX.
WH}pa3ByK U yabTpa3ByK

1.29

Ilpaxmuueckue pabomul

W3mepenue cpepHel IUIOTHOCTU BEIIECTBA; apXUMEAOBOM CHIIBL, XKECTKOCTU IPYKHUHBI;
KodpuUIIMeHTa TPEHUS CKOJbXEHHs; paOOThl CUJIBl TPEHHs, CHJIBI YNPYTrOCTH; CpPeIHEei
CKOpPOCTH JIBMKEHUS OpyCKa [0 HAKJIOHHOH IUIOCKOCTH; YCKOPEHHsI OpyCKa P JIBMXKEHUH 1O
HAKJIOHHOHM IIJIOCKOCTH; YacTOThl M IepHoja KoJeOaHWi MaTeMaTHYeCKOTro MasTHHKA;
4acTOThI U NepHoJa KoJeOaHni Npy>KMHHOTO MasTHHUKA; MOMEHTA CHJIbI, JEHCTBYIOILEro Ha
pbyar; paboThl CHJIBI YIPYTOCTH MpPU MOIBEME Ipy3a ¢ MOMOIIbIO HEMOABMKHOTO OJIOKa;
paboThI CUIIBI YIIPYTOCTH IIPU MTOABEME IPy3a ¢ IOMOLIBIO [TOJABHKHOTO OJI0Ka.
HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CUJIBI OT 00bEMA MOTPYKEHHON YACTH Tela U OT
IUIOTHOCTHU YKUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CUJIbI OT MaccChl TEJa; CUIIbl TPEHUS
CKOJIbKEHHUSI OT CHJIbI HOPMAJIbHOIO JABIIEHUS M OT POJa MOBEPXHOCTU; CHJIBI YIPYTOCTH,
BO3HHKAIOIICH B MPYXHHE, OT CTETICHU edopMaluy NPYyKUHBI; YCKOPEHHs OpycKa OT yriia
HAKJIOHA HAMpaBJIAIONIeH; mepruoaa (4acToThl) KOJeOaHWNW HUTSHOTO MAasiTHUKA OT JUIMHBI
HUTH; NIeproja KoieOaHull Mpy>KUHHOTO MasiTHUKA OT MacChl rpy3a U ®KECTKOCTU MPY>KUHBI;
UCCJIEJOBAaHUE HE3aBUCHUMOCTH IMepuo/ia KojaeOaHUi HUTSHOIO MasTHUKAa OT Macchl Ipysa.
[TpoBepka ycnoBHsl paBHOBECHS pbluara

1.30

Qu3suueckue s61eHUs 8 npupooe: TPUMEPHI ABMKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KUBOH U
HEXMBOW NpUpOJE, AEHCTBHE CHIIBI TPEHMsI B NMPUPOJE U TEXHHUKE, NPUIUBBI U OTJIMBBI,
nBrxkeHue riaHeT CONIHEYHON CHCTEMBI, PEaKTUBHOE ABM)KEHUE )KUBBIX OPraHU3MOB, phlYaru
B TeJI€ YeJOBEKa, BIUSHHE aTMOC(EpPHOTrO JaBJICHUS Ha )KMBON OpPraHW3M, IJIaBaHUE PHIO,
BOCIPUSATHE 3BYKOB KMBOTHBIMH, 36MJIETPSICEHUE, CEICMMUUECKHUE BOJIHBI, IIyHAMH, 9XO

1.31

Texnuueckue ycmpoticmea: CIUAIOMETP, NATYMKU IOJOKEHHUS, PACCTOSHUS M YCKOPEHHS,
JTUHAMOMETP, TTOAIIUITHUKH, PAKEThI, phIuar, OABM>KHBINA M HETIOABUKHBIN OJIOKU, HAKJIOHHAS
IUIOCKOCTh, MPOCTBIE MEXaHU3Mbl B OBITY, COOOIIAIOIINECS COCYIbI, YCTPOHCTBO
BOJIOTIPOBO/IA, THAPABINYECKUN TTPECC, MAHOMETP, OapOMETp, BHICOTOMED, MOPIITHEBOM HACOC,
apeoMeTp, IXO0JIOT, CIIOJIb30BAHUE YIBTPAa3BYKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKOW TEOpUU CTPOEHHUs BeliecTBa. Mojenu
TBEPJIOTO, KHUIKOTO M ra3000pa3HOro COCTOSHMM BemecTBa. Kpuctammnueckue u amopHbie
TeJa

2.2

JIBmxenne uactull BemecTBa. CBA3b CKOPOCTM JIBWJKEHHS YAacTHI] C TEMIIEpaTypou.
bpoyHnoBckoe nBuxkeHue, mubdysus

2.3

CwmaumnBaHUe U KalmUJIJIAPHBIC ABJICHUA

2.4

TennoBoe pacIIMpEeHNE U CKATHE

2.5

TeroBoe paBHOBECHE

2.6

BuyTtpennsas sneprus. PaGora u Teruionepenada Kak crocoObl M3MEHEHHS BHYTpPEHHEH
JHEPIrUU

2.7

Bugsl TCIionepeaavu: TCrIoNpOBOJHOCTb, KOHBCKI M, U3JTYYCHHC

2.8

Har PCBAHUC U OXJIAKACHUC TCII. KoauuecTBO TEIIOTHI. YV nenbpHas TEII0EMKOCT:

O=am(t,—1,)

2.9

3aKOH COXpaHEHUs SJHEPIUH B TEIUIOBBIX MTpoLeccax. Y paBHEHUE TEIUIOBOrO OanaHca:




Q+0, +..=0

Hcnapenvne u xoHaeHcauus. V3MeHeHHe BHYTpEHHEH SHEpruM B IpOIECCe UCHApeHUus H

2.10
KoHeHcanuu. Kunenue sxukocTd. Y aenpHas TemioTa napooodpasosanus: L = O/m
2.11 BrnaxunocTs Bo3ayxa
[InaBnenne u kpucramnuzauus. V3MeHeHHe BHYTpEHHEH OHHEPrMM MNpU IUIABJIEHUU U
KPUCTAJIIM3alUu. Y IebHAs TEIUI0Ta TUIABICHUS:
2.12
' _9
& m
2.13 BHyTpeHHsIsI SHEeprus CrOpaHus TOTUIMBA. Y IeJbHAasl TEIJIOTa CTOPAHUS TOIUINBA: ¢ = O/m
2.14 [Tpunuuns! paboTs! TemoBbix apurarenei. KITJ1 terioBoro apuraress
Ipakxmuueckue pabomul
W3mepenne yaenbHON TEIUIOEMKOCTH METAJUIMYECKOTO LWIMHIpA; KOJINYECTBA TEILIOTHI,
MOJIYYEHHOTO BOJIOM KOMHATHOM TeMIIepaTypbl (GUKCUPOBAHHON MacChl, B KOTOPYIO OMYIICH
215 HarpeThlii LMIMHAP; KOJIMYECTBa TEMIOThl, OTAGHHOTO HArPETHIM LMIMHAPOM, MOCie
OIyCKaHHS €ro B BOJly KOMHATHOM TEMIEpaTypbl; OTHOCUTEIbHOW BIJIAXKHOCTH BO3/YyXa;
YAEIBHOW TEIJIOTHI IUIAaBIEHUS Jblaa. MccnenoBaHue M3MEHEHHs TEMIIEpaTypbl BOIBI IIPU
Pa3IUYHbIX YCIOBHUAX; SBJIECHUS TEIUIOOOMEHA IIPU CMELIMBAHUU XOJOJHOU U ropsyeil BOJbI;
pouecca HCIIapeHust
Qusuueckue s61eHUA 6 npupode: TIOBEPXHOCTHOE HATSXKEHME U KANWUIIPHBIC SBJICHHUS B
2.16 MIPUPO/Ie, KPUCTAILIBI B pUpojie, u3inyuenue ColiHia, 3aMmep3anue BoJJ0EMOB, MOPCKHUE OpU3HI;
o0pa3oBaHue poChl, TyMaHa, HHesl, CHera
Texnuueckue ycmpoucmea. KallWJUIAPbL, IPUMEPBI UCIIOIb30BaHUS KPUCTAJIOB, KU IKOCTHBIN
2.17 TEPMOMETp, AATYUK TEMIEpPaTypbl, TEPMOC, CHUCTEMAa OTOIIEHUS JIOMOB, THIPOMETPBI,
IICUXPOMETp, NapoBasi TypOMHA, ABUraTeIb BHYTPEHHETO CTOpaHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onekrpuzanus Teil. J[Ba BUJa 3JIEKTPUUECKUX 3apsiioB
3.2 B3aumoaeincTBue 3apsukeHHBIX Tell. 3akoH KynoHna
33 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia
3.4 Onektpuueckoe mnose. Hampsok€HHOCTH 3nexTpuyeckoro mnousid. llpuHuun cyneprno3uuuu
) HIIEKTPUUYECKHX TOJeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu snexkrpudeckux 3apsanoB. JeHCTBUE HAIEKTPUYECKOTO IOJS HA AIIEKTPUUYECKUE
) 3apsabl. [IpOBOAHUKY U JUDJIEKTPUKU
36 ITocTOSIHHBIN ANIEKTpUYECKUH TOK. JlelcTBUSA anekTpudeckoro Toka. Cuia toka. Hanpsokenue.
I=q/it,U=A4/4
3.7 DNEKTPUYECKOE COITPOTUBIIEHHE. Y AETBHOE AIEKTPUUECKOE CONPOTUBIICHHUE:!
R =pl/S
3.8 3akon Oma miis yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETUHEHNE POBOIHUKOB:
1, =1, U=U,+U,; R=R +R,
3.9

HapanneHLHoe COCIMHCHUE ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

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

F




CMelaHHbIe COCAUMHCHMS IMPOBOAHUKOB

3.10 PaboTa 1 MomHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akon J[>xoynsa — Jlenia:

3.11 0= 12 ‘R.t

312 Oneir Opcrena. MarHutHoe Mose NpsSMOro MNPOBOJHUKA € TOKOM. JIMHMM MarHuTHOU
UHIYKIIH

3.13 MarsuuTHoe 1noJje NOoCTOSSHHOIO MarHuTa. B3anmoielicTBre MOCTOSIHHBIX MAarHUTOB

3.14 JlelicTBME€ MAarHUTHOTO TOJIs1 HA MPOBOJHUK C TOKOM

3.15 OnbiTel Papajes. SABnenue 3yekTpoMarauTHor nHayKuu. [Ipasuio Jlenna
Ilpaxmuueckue pabomul
W3mepeHne 3J1eKTpUYECKOro COIPOTUBIICHUS PE3UCTOPA; MOILIHOCTU 3JIEKTPUUYECKOTO TOKA;
paboThI ANEKTPUYECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HMKAIOUIETO B IPOBOJHHUKE (PE3UCTOPSI,

3.16 JaMII04Ka), OT HAIPsDKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTHU COTIPOTUBIICHUS OT IJTMHBI
IIPOBOHMKA, IJIOLAJH €r0 NONEPEYHOI0 CEUEHUS U YJEIbHOIO CONIPOTUBIICHUS.
[TpoBepka mpaBuiia AJs MEKTPUUECKOTO HAMPSKEHUS MIPU MOCIEA0BATEILHOM COCTMHEHUT
IPOBOJAHMKOB; MpaBUiia JJS CHJIBI 3JIEKTPUUYECKOIO TOKA IPH MapaJlIIbHOM COECIUHEHUU
MPOBOJAHHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue s6leHUs 68 Npupolde: SIEKTPUUYECKHE SBICHUS B aTMocdepe, 3IEKTPHUUECTBO

3.17 YKUBBIX OPTaHMW3MOB, MarHUTHOE M0JIe 3eMJIH, Apei( MOIOCOB, POJIb MATHUTHOTO MOJIS JJIs
JKU3HU Ha 3emJie, MOJIAPHOE CUSTHUE
Texnuyeckue ycmpoiicmea: SIAEKTPOCKOI, aMIEPMETp, BOJIBTMETpP, pPEOCTaT, CUYETYHK

318 AIIEKTPUYECKON SHEPruH, AIIEKTPOOCBETUTEIIbHbBIE npuoopsI, HarpeBaTeJIbHbIE
AIIEKTPONPUOOPEl  (MIPUMEPHI),  ANEKTPUUYECKHUE  MPEAOXPAHUTENH,  AJIEKTPOMArHUT,
AJIEKTPOIBUraTeNb IOCTOSIHHOTO TOKA, TEHEPATOp MOCTOSHHOTO TOKA

3.19 OnekTpoMarHuTHbIE BOJHBL 1Ikana 3J1eKTpOMarHUTHBIX BOJIH

3.20 JlyueBast moniens cBeta. [IpsimonHeitHOE pacipocTpaHEeHHEe CBETa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkaiio

3.22 [Tpenominenue cBeta. 3aKOH MPEJIOMJICHUS CBETA

3.23 Jucniepcusi cBera

3.24 Jlunza. Xox nyuert B ima3e. DokycHoe paccrosinue uH3bl. Ontrueckas cuiia qua3el: D = 1/F

3.25 ['na3 kak ontuyeckas cucrema. Onrtuyeckue npubopsl
IIpakxmuueckue pabomoi
#iHPar###l13MepeHre ONTUYECKOM CHIIBI coOuparome JUH3bL, (POKYCHOTO PpacCTOSHHS
cobuparomei TUH3bI (IT0 CBOWCTBY PaBEHCTBA pa3MEPOB IMpEAMETa U M300paKEeHUs, KOTaa

3.26 IpeMET PacHoJIOkKeH B JBOWHOM (OKyce), moKa3aTesst MPeIOMIeHHs CTEeKIIa.
###Par### ccnenoBanue CBOMCTBA M300paKEHHUS, MMOJTYUYEHHOTO C IMOMOIIBIO COOMpPArOIICH
JUH3bI, U3MEHEHUs (POKYCHOTO pPACCTOSIHHS IBYX CIOXKEHHBIX JIMH3; 3aBUCHUMOCTH yTria
IPeJIOMJICHUS] CBETOBOTI'O JIyda OT yIJla aJIeHUs Ha TPaHMIIEe «BO3AYX — CTEKIIO»

397 Qusuueckue aenenus 6 npupoode. 3atMenns ConHua u JIyHbl, IIBETa TN, ONTUYECKUE SIBICHUS
B arMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28 Texnuyeckue ycmpoticmaa: OYKH, IEPUCKOI, oToanmapaT, ONTHIESCKHE CBETOBO/IbI

4 KBAHTOBBGIE ABJIEHUA
4.1 PaguoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydenus. Peakiun anpda-u OeTa-pacnana
4.2 Omnpithl Pe3epdopaa o paccestanio anbda-gacruil. [1nanerapras Mogens aToMa




4.3

Cocras atromHoro sipa. M3oronsl

4.4 [lepuon nonypacnaja aTOMHBIX siiep
4.5 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3PS I0BOTO U MACCOBOTO YHCEI
Qusuueckue sA61eHUA 8 NpUpode: eCTECTBEHHBI PalMOAKTUBHBIN (POH, KOCMUYECKHUE JIy4H,
4.6 PalMOoaKTUBHOE M3ITyUeHHE MPUPOTHBIX MUHEPAJIOB, ICHCTBHAE PaINOAKTUBHBIX U3TyYCHUHN Ha
OpraHu3M YeJOBeKa
47 Texnuueckue ycmpoticmeéa: CUEKTPOCKON, WHAWBUAYAIbHBIA J103UMETp, Kamepa BuibcoHa,

AACpHasd SOHEPreTukKa




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. ®wuswmka: 7-i knacc: yueoOnuk/M.M.Ilepeimkun, A.M.MBanoB. — Mocksa: [Ipocsemnienue, 2021.

2. ®wuswmka: 8-i kmacc: 6a3oBbiii ypoBeHb: yueOHHK/W.M.Ileppimkun, A.M.MBaHnoB. — Mocksa:
[Ipocsemenue, 2024.

3. ®wusuka: 9-it knacc: 6a30BbIii ypoBeHb: yueOHuk/M.M.Ilepoimkun, E.M.I'yTauk, A.M1.VBaHOB,
M.A.IlerpoBa. — Mocksa: IIpocsemienue, 2025.

METOANMYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. ®wusuka. 7 knacc: yueOHo-motoaudeckoe mocooue / A.E. Mapon, E.A. Mapos. - 6-e u3.,
crepeotil. - M.: [Ipoda, 2019

2. ®wusuka. 8 xinacc: yueOHo-moToudeckoe mocooue / A.E. Mapon, E.A.MapoH. - 8-¢ u3n.,
crepeotil. - M.: [Ilpoda, 2018

3. ®wuswuka. 9 xnacc: yuedbHo-MoToquueckoe mocooue / A.E. Mapon, E.A . MapoH. - 5-¢ u3n.,
crepeotIl. - M.: [Ilpoda, 2019

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. https://resh.edu.ru/

2. https://uchi.ru/
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