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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHUs
COCTaBJICHa Ha OCHOBE TOJIOKEHUN U TpeOOBaHHWI K pe3yilbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOIl 00pa30BaTENbHOM MpPOTpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yu€ToM (penepaibHOil paboueid mporpaMMbl BOCIUTaHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

ConmepxaHue mporpaMmbl MO (U3MKE HaAMpaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYyYalolUUXCsi M OpraHu3aluio H3y4YeHUs
bu3MKKM Ha JAESITENIbHOCTHON OCHOBe. B mporpamme mo ¢u3MKe YyYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM PE3YJIbTaTaM OOYUYEHHUS, a TAKKE
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no gpu3uke ycTaHaBIMBAET paclpeesieHne y4eOHOro MaTepuaia
1o rogam oOydeHus (IO Kjaccam), mpejjiaraeT NpUuMEpHYI0 MOCIe0BaTEIbHOCTD
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTHMKE PA3BUTHUS MPEIMETHOTO COJICPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXCs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUs METOIUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUECOHBIX
MIPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SABJICHUM,
M3y4yaeMbIX XUMHUEH, OUOJIOTHEHN, acTpOHOMUEH U (pU3HYecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBCHHOHAYYHYIO KapTUHY MHUpA, MPEIOCTaBIsSeT HauOoJiee sICHbIC
oOpa3Lbl MPUMEHEHUsI HAYYHOTO METOoJa MO3HAHHUA, TO €CTh Crocoda MoIy4eHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

OpHa U3 TIaBHBIX 3a/1ay (PU3NYECKOTO OOpa30BaHUS B CTPYKTypE OOIIETO
oOpa3oBaHUsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CIEAYIOINIMMUA KOMIETEHTHOCTSMH, XapaKTepU3yIOUIMMH €CTECTBEHHOHAYUYHYIO
IPAaMOTHOCT:

« HAy4YHO OOBSICHSATH SIBJICHUS,

* OIIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICI0BAHNUS;

«  UHTEPHPETUPOBATH JAHHBIE U UCIOJIb30BATh HAYUHbIE JOKA3aTEIbCTBA JJIs

MOJIyYE€HUS BBIBOJIOB.

[lenmn wsyueHus (U3UKM HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
omnpenenensl B Konuenmuu npenopaBanust ydeOHoro mnpeamera «®Pusukay B
oOpa3zoBaTenbHBIX oOpraHuzanusx Poccuiickoit deaeparuu, peaTn3yOIIUX
OCHOBHbIE  00I11€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPKAEHHOW pelIEHUEM



Komnernn Munucrepcra npocemienus Poccuiickoit @enepanuu (poTOKOI OT 3
nexadpst 2019 r. Ne [1K4BH).
Henan nzyvyenus Gpuankm:

npuoOpeTeHrue HHTepeca M CTpeMJICHHS OOydYaloUmMXcsi K HayYHOMY
U3yYEHUIO TPUPOJBI, Pa3BUTHE WX HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POPMUPOBAHUE
MCCIIEIOBATENILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBJICHUSIM;
(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa H3yueHUs OCHOB
CTPOCHHSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHUE TPEICTABICHUA O POJM (U3MKHU ISl Pa3BUTUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI];

pa3BUTHE  MpPEACTaBICHU O  BO3MOXKHBIX  cdepax  Oyaymien
1po(hecCHOHATIBHOM eATENbHOCTH, CBSI3aHHOW ¢ (PU3MKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne JTHX IeJied MporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHUU  BEIECTBA, O

MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX

SIBIICHUSIX

NpUOOpPETEHNE YMEHUN OINMUCHIBATh U OOBSCHATH (DM3UYECKUE SBICHHS C

WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOZIOB  PEIICHUS  MPOCTEHIIMX pacyETHBIX 3aaad
C MICTIOJIb30BaHUEM br3IeCcKuX MOJIeNIel, TBOPYECKHUX
Y IPAKTUKOOPUECHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII01aTh IPUPOHBIC SBIICHUS U BBITIOJIHATH OTIBITHI,

nabopatopHble pabOThl M DIKCIEPUMEHTAIbHBIE HCCICIOBAHUS C

WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOTHl ¢ MHPOPMANHEH (PU3NUECKOTO COMEpKAHUS,

BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (DU3UKH, aHATU3 U

KPUTHYECKOE OIICHHBaHNE HH(OPMAITUH;

3HAKOMCTBO €O cepamu npodecCuoHaIbLHON MeITeIPHOCTH, CBI3aHHBIMHU

c ¢uU3NKON, W COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMH Ha

JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOILEro

oOpa3oBanus oTBouTCs 238 "acoB: B 7 kiiacce — 68 4acoB (2 yaca B HEZEM0), B 8
KJ1acce — 68 JacoB (2 yaca B Heeno), B 9 kinacce — 102 gaca (3 yaca B HeeIMIO).

[Ipennaraemeiii B mporpamMme no (pu3HMKe MepeyeHb J1abopaTOPHbIX padoT U
OTBITOB HOCUT PEKOMEHIATENbHBIA XapaKkTep, YUUTEIb JIETAeT BHIOOP MPOBEIACHUS
7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHIYAIBHBIX OCOOCHHOCTEU



06y‘—IaIOHH/IXC$I, CIIMCKa 3KCIICPUMCHTAJIbHBIX BaHaHI/If/’I, npeaiaracMbix B paMKax
OCHOBHOI'O I'OCYAapCTBCHHOT'O 3K3aMCHa I10 (1)I/IBI/IK€.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®uszuka — Hayka o npupoxe. fABneHusa npuponbl. Dusnyeckue sBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHIE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeaMUMHBL. M3mepeHue ¢uznueckux BenMuurMH. Duznueckue
npubopsl. [lorpentHocts u3mMepenuit. MexxayHapoaHas cuctemMa eIMHHUII.

Kak d¢wusuka W Japyrue eCTECTBEHHbIE HAyKW M3y4aloT MPUPOIY.
EcTecTBeHHOHAyUHBI METOJI TO3HAHMS: HAOJIOJIEHHE, TMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBI)KEHHE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmroaeMoro siBjieHus. Onucanue GU3NUecKux SIBJICHUN C MTOMOIIBIO MOJEINECH.
Hemoncmpauuu.

1. MexaHudeckue, TEIIOBBIE, JJIEKTPUUYECKHE, MArHUTHBIE,

CBETOBBIC SIBJICHUSI.

2. ®duznueckue NpuOOPHI U MpoLEeaypa NMPSAMBIX U3MEPEHHUI aHAJIOTOBBIM U

1M(POBBIM NPUOOPOM.
Jlabopamopusie pabomel u onvimel.
1. OmnpenesieHHE IIEHBI IeJICHUS IIKAIbl UK3MEPUTEIIBHOTO Mprbopa.
2. H3mepeHue pacCTOSTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEaA.
4. OmnpeneneHre pa3MepoB MajlbIX TeE.
5. M3mepenue Temmeparypbl HpU TMOMOIIM KUJIKOCTHOTO TEpMOMETpa U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue ucciienoBaHUs MO MPOBEPKE TMIOTE3bI: NAIBHOCTH MOJETA
apuka, MylmeHHOTO TOPU30HTAIBHO, TeM O0JIbIle, YeM OOJIblle BhICOTA
MmycKa.

Paznen 2. IlepBoHayajibHbIEe CBEJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJb, HX pa3mepbl. ONbITHI,
JTIOKA3bIBAIOIINE JUCKPETHOE CTPOEHHUE BEIIIECTBA.

JBmwxkenue dactuil BemecTBa. CBs3b CKOPOCTH JBIKCHHMS YacTHI[ C
TeMmriepaTypoil. bpoyHoBckoe aBmxenue, muddysua. B3anmopeiicTBue dYacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPABIX
(KpUcTaIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILIECTB B PAa3HBIX
arperaTHbBIX COCTOSHUSAX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

1. Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

2. Hab6mronenune nuddysun.



3. Habnronenue ABJICHUM, OOBACHAIOIIMXCA MPUTKEHUEM
WJIM OTTAJIKMBAHUEM YacTHL] BellecTBa. Jlabopamopnuie padomot u onvimal.
1. Ounenka pauameTrpa aroma METOIOM  PSIOB (c
UCIOJIb30BaHuEM (hoTorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.
3. OnbITel IO OOHAPYXKEHUIO JNEUCTBUS CHUJI MOJEKYJSIPHOTO TPUTSKEHHUS.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBHKeHHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBHIKCHHE.
Cxopoctb. CpelHssi CKOPOCTh NP HEPABHOMEPHOM IBWKEHHHM. Pacdér myTu u
BPEMEHU JIBUKEHHUS.
SlBnenve wuHepuuu. 3aKOH MHEpUMH. B3anMoneicTBUE TENn Kak MNpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJEKYJ B E€IUHUILIC
00BéMa BellecTBa.
Cuiia Kak xapakTepucTuka B3auMozeicTBus Ten. Cuia ynpyroctd UM 3aKOoH
['yka. MI3MepeHune cuiibl C MOMOIIBIO JUHAMOMETpPA. SIBIICHUE TSATOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAIIPABJIEHHBIX 110 OAHOM npsiMoil. PaBHOelcTByomas cuil. Cuna TpeHus.
TpeHue CKONBXKEHUSI U TpPEHUE TIOKOsA. TpeHue B TMPUPOJEC U TEXHUKE.
Jemoncmpayuu.
1. HabnroaeHue MexaHUYECKOTO ABMXKECHHUS Tea.
2. M3MepeHue CKopoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HalOnroneHue U3MEHEHUsI CKOPOCTHU TIPU B3aUMOCHCTBUM TEIl.
5. CpaBHEHHE MaccC IO B3aUMOJICHCTBUIO TE.
6. CrnoxxeHue cuJjl, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIapuKa B KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM Iapuka o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTb pacTsKeHUs (medopmariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIbI TPEHHUS CKOJIBLXKEHHS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JlaBnenue. CriocoObl yMEHBITICHUSI 1 YBETTUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJeHUsI raza or oOb&Mma, TemrepaTyphl. llepemaua naBneHus
TBEPABIMU TEJNAMH, KUAKOCTSIMU U razaMu. 3akoH [lackansa. IIHeBmaTmueckue



MaIuHbl. 3aBUCUMOCTh JABJICHUS JKHAKOCTH OT TIyOWHBI. [ mapocTaThdeckwii
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckie MeXaHu3Mbl.

AtMocdepa 3emnn u atmocdepHoe napieHue. [IpuuuHbBI CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emsd. OnbiT Toppuuemnmu. M3mepenue atmochepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO T1aBJICHHUS.

JelicTBue XKUOKOCTH U ra3a Ha MOTPYXKEHHOE B HUX TeJIO. BeITamkuBaronias
(apxumenoBa) cwia. 3akoH Apxumena. [lmaBanue Tten. BozmyxomiaBaHue.
Jemoncmpayuu.
3aBUCUMOCTH JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUAKOCTBHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBiuyeckuu mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIBI OT 00bEMA MOTPYKEHHON YacTH Teja
Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YcIioBUE IUIaBaHUs TeIl: JIABAHUE WM MOTPYKEHUE TEIl B 3aBUCUMOCTH OT
COOTHOIIIEHHUSI TIFIOTHOCTEN TeJa U KUJAKOCTU. Jlabopamophvie pabomot u
Onvlmaol.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHOM B
YKUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIONMICH  CHJIBL, JICHMCTBYIOLIEM Ha  Tejo,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CHJIbI, IEMCTBYIOLIEH HA TEIO
B JKUJIKOCTH, OT MACChI TeJa.

4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAJIKUBAIOLICH CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMA MOTPYKEHHON B )KUIKOCTh
YaCTH TeJa U OT IJIOTHOCTH KHUIKOCTH.

5. KonctpyupoBanue apeoMerpa WIM KOHCTPYHPOBAaHUE JIOJKH U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znea 5. PaGoTra nu MOIIHOCTB. JHEpPrus.

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MEXaHU3MBI: pbryar, 010K, HaKJIOHHAsI TUIOCKOCTh. [IpaBuiio
paBHOBecus prruara. [I[puMeHeHne npaBuiia paBHOBECHS pblyara K OJIOKY.
«3onotoe npaBusio» Mexanuku. KITJ[ mpocteix Mmexanu3MoB. IIpocTeie MEXaHU3MBI
B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTrmueckas W TNOTEHLMANbHAs SHEPIUs.
[IpeBpaliieHrie 0THOrO BUAa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
SHEPIrUu B MEXAHHKE.

Hemoncmpayuu.

I A o



1. [IpuMepbl NPOCTBHIX MEXAHU3MOB.
Jlabopamopuwie pabomul u onvimol.
1. Omnpenenenue pabOThI CUIIbI TPEHUS ITPU PABHOMEPHOM JIBMXKEHHUH TeJia 10
TOPU30HTAIBbHON TOBEPXHOCTH.
2. HccnepoBaHue ycioBUM paBHOBECHS pblyara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.
4. V3yuyeHune 3aKOHA COXPAaHEHUs MEXAHUYECKON YHEPTUM.
8 KUIACC

Paszpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHHS
BemiecTBa. Macca W pa3mepbl aTOMOB U MOJEKYJ. OTNBITHI, MOATBEPXKAAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopenu TBEPAOTrO, >KHAKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUHW MOJEKYJIAPHO-KUHETUYECKOW TEOPHHU.
CMmauuBaHKE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKECHHS
yacTull. BHyTpennsisi sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH HHEpPrUu:
TeIionepeaaya u CoBepiieHue padoTsl. Buibl Temionepeaayu: TemionpoBOAHOCTD,
KOHBEKLIHS, U3IIyYEHHUE.

KonudectBo TemnoThl. YenbHas TEMJIOEMKOCTh BEIIECTBA. TeMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro OanaHca. IlnaBienue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECCTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u kouzaeHcarus. Mcnapenwe. Kunenuwe. YnenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHHS OT aTMOC(EpHOTo
JTaBJICHUSI.

BrnaxHocTth BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[TpuHumner paboThl TerioBbix ABuratesneit KIIJ[ rerioBoro aurarens.
TerioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. HabmroneHue 6pOoyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.

3. HaOmtonenue siBneHui cMauyMBaHus U KaMWUISIPHBIX SIBJICHUH.

4. HaOmroieHue TerjaoBoro pacuIupeHus Tell.

5. M3MmeHeHue naBieHusi rasa Mmpud U3MEHEHUM 00bEMA M HArpeBaHUU WIIU
OXJIAXKJICHUU.

[IpaBuiia U3MEpEHHs TEMIIEPATYPHI.
7. Bupasel Temonepenayu.

o



8. OxutaxkeHue mpu COBEPLICHUH paOOTHI.

9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HabnrogeHue KuneHus.

12. HaGnroieHue nocTosiHCTBa TeMIIEpaTyphl MPHU IJIaBJICHUU.

13. Mojenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopuvie pabomul u onvimaul.

1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnbITHI 10 BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OnpITel IO HAOJIOACHUIO TEIUIOBOIO PACHIMPEHUS Ta30B, XKUJIKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHUe NaBJICHUs BO3AyXa B OaJJTIOHE MIMPHUIIA.

OMnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJICHUS BO3AyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

6. [IpoBepka rumnore3bl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA SKUJIKOCTU

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaGmioneHve wu3MeHEHUs] BHYTPEHHEH OSHEpPruud Tejlda B pe3yjbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HMccrnemoBanue sIBIICHHS TEIJIOOOMEHA TPH CMEIIMBAHUU XOJOTHOM H

ropsiuer BOJIBI.

9. OmpeneneHue  KOJMYECTBA  TEIJIOTHI, IMOJYYEHHOTO BOJOM  TIpHU

TEIMJI000MEHE C HArPEThIM METATUYECKUM UITUHIPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpenesieHre OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

13. OnpenesieHne yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

Onektpuzanusi Tea. J[Ba poma 3IEKTpUYECKUX 3apsanoB. BzaumogneicTBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TETIAMH ).

Onektpuueckoe mnoje. Hanpspk€HHOCTH 3iekTpudeckoro mnoiid. IlpuHuum
CYNEPHO3UIIUN IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECCKUN 3apsil.
Crpoenune aroma. IIpOBOJHUKM W JUANEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
W cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA AIEKTPUUYECKOrO TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas nenb. Cujga  Toka.  DJIEKTPUYECKOE  HANPSHKEHUE.
ComnpoTuBiieHHE NPOBOJHHKA. Y IEIBbHOE COMPOTUBJIIEHUE BEHIECTBA. 3akoH OMa
115t yuactka nenu. [locnenoBarenbHoe U MapaiaeabHOE COSIMHEHUE MMPOBOHUKOB.



PaGota W MONmHOCTH J3JIEKTpUUECKOro Toka. 3akoH Jlxoyms—JleHa.
DneKkTpuYecKre ey U MoTpeOUuTenu deKTpuueckor 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAECHCTBHME  TOCTOSIHHBIX ~ MArHUTOB.
MarnutHoe nosie. MarHutTHoe 1osie 3eMJIM U €ro 3HAUYCHUE JJIs *KU3HU Ha 3eMJle.
OneiT  Opcrena. MarauTHoe TmoJie  3JIEKTpUYecKoro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. /[eliCTBME MAarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.
DNEeKTpOoJIBUTaTellb MOCTOSTHHOTO TOKa. lcmonb3oBaHWe »IeKTpojBUraTesicii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Omneitel @apajnes. SABneHue 3neKTpoMarHuTHOW UHAYKIUU. [IpaBumno Jlenna.
OnextporenepaTop. CriocoObl NOIy4YEHHS JIEKTPUYECKON IHEPTUU.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPruu. Jemoncmpayuu.

1. DnexTpu3anus Tell.

JIBa posia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKECHHBIX TEI.
Y CTpOMCTBO M AEHCTBUE IIEKTPOCKOIIA.
DNeKTpocTaTU4eCKast HHAYKIHUS.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOIHUKH U AUBJIEKTPUKH.
MogenupoBanye CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJKOCTH.
. I'a30BbIM pasps.
. I3MepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHnune 3J1eKTpUUeCKOro HAMPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoOTUBIICHUH.
. BzaumojieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJ0COB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
. OnwIT Dpcrena.
. MarauTHoe€ noJjie Toka. DJIEKTPOMArHUT.
. JlelicTBHE MarHUTHOTO MOJII HA TPOBOJHUK C TOKOM.
. DIIEKTPOABUTATENh TOCTOSIHHOTO TOKA.
. UccnenoBanue sABiIeHUS IEKTPOMATHUTHON UHAYKIIHH.
. OnbiTel @apages.
. 3aBUCUMOCTh HaNpaBJ€HUsS HWHIYKIIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHUS.
25. DJEKTPOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnsie padomul u onsimel.
1. OnbIThl 1O HAOJIOJEHUIO JJEKTPU3aLMU Tel HWHAYKUMEeH U TpuU
CONPUKOCHOBEHUH.
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HccnenoBanue IEUCTBUSA JJIEKTPUYECKOTO IO HA NPOBOJHUKUA M
JTUDJIEKTPUKU.

3. COopka u mpoBepka pabOThI JIEKTPUUECKOMN LIENH TOCTOSHHOTO TOKA.

4. V3mepeHue u peryampoBaHUE CUIIBI TOKA.

5. M3mepeHue u peryampoBaHue HANPSKEHUS.

6. MccimenoBanue 3aBUCHMOCTH CWJIBI TOKA, MIYILIETO YEPE3 PE3UCTOP, OT
CONPOTHBIIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OnbITHL, JAEMOHCTPUPYIOIIKE 3aBUCHUMOCTb AIEKTPUYECKOTO
CONPOTHUBJIEHUS IPOBOAHUKA OT €ro JUIMHBI, IUIOIAJHA IIONEPEYHOIO
Ce4YeHUs U MaTepuaa.

8. IIpoBepka mnpaBwia CIOXEHUS HANPSKEHUNM NPU  MOCIEI0BATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia s CHJIbI TOKa IPU MApaUIEIbHOM COECIMHEHHH
PE3UCTOPOB.

10. Onpezenenne padoThI ANEKTPUUYECKOTO TOKA, MAYLIETO YEPE3 PE3UCTOP.

11. OnpeniesieHHe  MOUIHOCTH — JJIEKTPUYECKOrO TOKA, BBIAEISIEMOM Ha
pe3ucrTope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIErO YE€pPE3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenne KIIJ[ Harpesarens.

14. MccnenoBanne MarHuTHOTO B3aMMOJAEUCTBHS IOCTOSIHHBIX MArHUTOB.

15. U3yuenue MAarHATHOTO NOJISI TTOCTOSTHHBIX MAarHuTOB

Opu  UX 00ObETUHEHUH U Pa3ACiICHUM.

16. MccnenoBanue NENCTBUSA MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OOBITBL, JEMOHCTPUPYIOIIME 3aBUCHMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTYLIKW C TOKOM M MarHuTa OT CHJIbI TOKA M HAITPaBJIEHUS TOKA B KATYLIKE.

18. M3ydyeHue AeMCTBUSA MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl AIEKTPOJBUTATENS.

20. U3mepenne KII/I 351eKTpoABUTATENBHON YCTAHOBKH.

21. OnbITBI IO  MCCJIENOBAHHUIO SBJIICHHUS AJIEKTPOMATHUTHOM WHIYKLUU:
MCCIIEOBAHUE U3MEHEHNI 3HAYCHHS U HAPABJIEHUS HHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nen 8. Mexanndeckue siBJIeHMUSI.

Mexanuueckoe nBWXKeHHE. MarepuanbHas Touka. Cucrema oOTcYETa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHHUs. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrxeHne. HepaBHoMepHOe NpAMoIMHEHHOE ABMKeHUEe. CpenHsss 1 MTHOBEHHAs
CKOPOCTb Tejla IPU HEPABHOMEPHOM JABUKEHUH.

VYckopenue. PaBHOyckopeHHOE mpsMonuHelHHOe ABMkeHue. CBoOomHOE
nagenue. OneITel I'amumes.



PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepnoa u yactora obOparieHus.
JIuneiHas u yrioBas CKOpOCTHU. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

ITepsbiii 3ak0H HptoTroHa. BTopoit 3akon HeroTtoHa. Tpetuii 3akoH HeroToHa.
[IpyHIMN CyNIepIIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusI: cujla TPEHUSI CKOJIbXKEHUSI, CUIa
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TSDKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. JlBwxenue ruianetr Bokpyr Connua. IlepBasg kocmuueckass CKOpPOCTb.
HesecoMOCTh U iEperpysKu.

PaBHOBecue marepuanbHON TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalleHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyibca. UMnynbe criibl. 3aKOH COXPAaHEHUS
UMITyJIbca. PEakTUBHOE JBUKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa CHJI TSKECTH, YNPYTOCTH,
TpeHus. CBsA3b 3HEpruu U padoThl. [loTeHInanbHas sHEprus Tena, MOJHATOTO Hajl
IIOBEPXHOCTHIO 3eMiH. [loTeHIManpHas sHEprus cxxaTtoil npykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKOM dHEPIMH. 3aKOH COXPAHEHUS MEXAHHYECKOU
HHEPTUU.

Jemoncmpayuu.

1. HaGmroneHne MexaHM4ECKOro ABM)KEHUS Tela OTHOCUTENBHO Pa3HbIX TEl

OTCYETA.

2. CpaBHEHME NYTE W TPAEKTOPUU ABWKEHHMS OJHOTO M TOrO K€ Teja

OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.
N3mepeHnre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO IBUYKEHUS.
HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.
Habmroienue nBU>KEHUs Tela 1o OKPYKHOCTH.
Habmoienue MexaHn4eckux sBJIICHUH, MPOUCXOASAIIUX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.
7. 3aBHUCHMOCTb YCKOPEHHMs Tejla OT MaccChl TeJla U JEWCTBYIOIIEH Ha HEro
CUJIBL.
HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.
M3meHeHue Beca Tenna Npu yCKOPEHHOM JBUKEHUU.
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10. Ilepenava ummynbsca npyu B3auMOJICUCTBUM TE.

11. [IpeoOpazoBanus S3HEPTUU MPU B3aUMOACHCTBUU TEN.

12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aMMOJICHCTBHH.

13. CoxpaHeHHe UMITYJIbCa ITPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HaGnroieHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHHUYECKON SHEPTUU MIPU CBOOOTHOM MaJCHUH.

16. CoxpaHeHHEe MEXAHUYECKOW 3HEPIUH IIPH IBMXKEHHUH Tella MO AeCTBUEM
IIPYKUHBL.



Jlabopamopnvie padbomul u onvimal.

1. KoHcTpynpoBaHue TpakTa sl pa3srOHA U JaJIbHEUIIEro PaBHOMEPHOTO
JBHM>KCHUS IIAPUKA WIINA TEIIEKKH.

2. OmpeneneHue CpeaHEl CKOPOCTH CKOJBKEHUS OpyCKa WM JIBHDKCHUS
HIapyKa Mo HaKJIOHHOW IUTOCKOCTH.

3. OmpeneneHue yCKOPEHHsI Tejla IMPU PABHOYCKOPEHHOM JIBUKEHUHU IO
HAKJIOHHOU IUTIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTU MYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBIKEHUHU 0€3 HaYaIbHOU CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM [IBIJKCHUU 0€3
HayaJbHONW CKOPOCTHM IYTH OTHOCATCS KaK psAJl HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HMccnegoBaHue 3aBUCMMOCTH CHUJIbI TPEHUSA CKOJIBKEHHS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kKodPphuireHTa TPEHUST CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue padOTHI CUIIBI TPEHUSI PU PABHOMEPHOM JIBHXKCHUU TeJla 1Mo
TOPU30HTAIBLHON TOBEPXHOCTH.

10. Onpenenienne  pabOThl  CWJIBI  YOPYTOCTH TIpH  TOABEME Tpy3a C
UCITIOJIb30BAHUEM HEIOJABUKHOTO U TOJIBUKHOTO OJIOKOB.

11. I3ydueHue 3aKkoHa COXpaHEHUS SHEPTHUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBmxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: IEPUO/I,
4acToTa, aMIUIMTy1a. MareMaTuueckuil U MpyKUHHBIM MasTHUKU. [IpeBpanieHue
DHEPTUU TP KOJIeOATEITHHOM JIBIKCHHH.

3aryxawonme — kosiebaHus.  BbIHykAeHHble — KoJjieOaHus.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBoiCTBa MeXaHWYECKUX BOJH. [IpomonbHbie U
nonepeyHbie BOJIHBL. [[TMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHUs.
Mexanuyeckue BOJIHBI B TBEPJIOM TeEJE, CEHCMUYECKUE BOJIHBL.

3Byk. I'pomKkocTh 3Byka U BbicOTa TOHAa. OTpakeHue 3Byka. MHpazByk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue koyieOaHui Tell MNOJX JEWCTBHEM CHIBI TSDKECTH W CHUJIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
HabGnronenue BRIHY X IE€HHBIX KOJI€OaHU U pE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJEIH).
HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHI pEe30HaHC.

ﬂaﬁopamopmﬂe pabdomul u onvimaol.
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1. OmpegneneHve 4YacToThl U nepuoga  KojeOaHUU
MaTeMaTUYECKOT0 MasiTHHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoieOaHUu MPY>KUHHOTO MAagTHHUKA.

3. HccrnenoBanue 3aBUCUMOCTH TEpUOAa KOJeOaHUN MOABEHIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. VccrnemoBaHue 3aBUCHUMOCTHU MepUoja KoJieOaHUM MPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHUCUMOCTH NEpHOJAa KOJI€OAHUI Tpy3a, MOJBEIICHHOTO K
HUTH, OT MACCHI Ipy3a.

6. ONbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  Iepuoaa  KoJeOaHMit
MPY>KMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHust CBOOOJHOTO MaeHHUS.

Pazgeua 10. DineKTpoMardHuTHoe moJjie M 3JIeKTPOMATrHUTHBIE BOJIHBI.

DNEeKTpOMarHUTHOE  TOJIE.  DJEKTpOMarHuTHole  BOJIHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana »neKTpoMarHUTHBIX BOJH. Mcmolsib3oBaHHE
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceera. CKOpocTh cBeTa. BOJHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. 3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOWIJIBHOIO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJECIIb CBeTA. HUctounuknu CBeETA. [IpsimosnHetHOE
pacnpocTtpanenue cBera. 3armenusi Connua u JIynel. Otpaxkenue csera. [lnockoe
3epKaJio. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue ceera. 3akoH npenomieHus ceeta. [lonHoe BHyTpeHHEe
OTpa)XEHUE CBETA. Hcrnonb30BaHuE NOJHOTO BHYTPEHHETO
OTPAKEHUSI B ONTUYECKUX CBETOBOAAX.

JIunza. Xop ayyedt B mnnH3e. Ontuyeckas cuctema (horoanmnapara, MUKPOCKOIIA
u Teneckona. ['na3 kak ontuyeckas cucreMa. biim3opyKkoCcTs U 1adbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crektp. Onbitel HeloTona. CroxeHue
CHEKTpalIbHBIX I[BETOB. J{ucnepcust cBeTa.

Jlemoncmpayuu.

1. [IpssMONMHEHOE pacpOCTPAaHEHUE CBETA.

2. OTtpaxkeHue cBeTa.

3. [Tomyuenune wu300paxkeHU! B TIJIOCKOM, BOTHYTOM M BBITYKJIOM

3epKaiax.

4. [Ipenomienue cBera.



5 OnTryeckuii CBETOBOI.

6 XoJ ayuyer B coOMparole JIMH3e.

7. XoJ Iyder B paCCEUBAIONIEH JIMH3E.

8 [TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

9 [TpuHumn necTBus GoToanmnapara, MUKPOCKOIIA U T€JIECKOTA.

10. Monens riasa.
11. Paznosxxenue 6e50ro cBeTa B CIEKTP.
12. [lonyueHne Oenoro cBeTa MPHU CIOXKEHUU CBETAa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimol.

1. HMccnemoBanue 3aBUCMMOCTH yrja OTPaXEHHsI CBETOBOTO Jiyda OT yrjia
MaJICHUS.

2. M3ydeHue xapakTepUCTUK U300pakeHUs IpeaMeTa B INIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCUMOCTH yTila IPEJIOMIIEHHS] CBETOBOTO JIyda OT yIJIa
IIaJICHAS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. IlonydeHue n300paxeHH ¢ TOMOIIbIO COOMPAIOILIEH JINH3HI.
Omnpenenenne (GOKYCHOIO pacCTOSHUS U ONTUYECKOW CUJIbl coOMparomien
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OOBITBI MO BOCHPUATHIO LIBETa MPEIMETOB NPU HUX HAONIIONEHUHU Yepes3
[[BETOBbIC (DUIIBTPHI.

Pa3nen 12. KBaHnTOBBIE SIBJICHMS.

OmneiTel Pe3epdpopna u miuanerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u noriomenne cBeta aroMoM. KBaHThI. JInHeyaTble CIEKTPHI.

PagnoaktuBHocTh. Anbda, Oeta- u raMma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHnas wmozens aromHoro sgpa. HM3zoromsl.  PannoaktuBHBIE
npespatienus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3aps0BOIO U MAacCOBOI'O YHCE.
OHeprus cBsI3M aTOMHBIX szep. CBsi3p Macchl M 3Heprud. Peakuuu cuHTe3a u
nenenusd saep. Ucrounuku sHeprun CosHIa U 3BE3 .

SnepHas sHepretuka. JleMCTBUS pPaaMOAKTUBHBIX M3JIYYECHUW Ha JKUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1 CnexTpbl U3ITy4EeHUS U MTOTJIOLIEHNS.

2 CreKTpbl pa3IMyYHbIX Fa30B.

3 CnekTp Boaopoa.

4. HaGmronenue tpexoB B kamepe Bunbcona.

5 Pabora cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

6. Peructpauust wu3JIydeHUs] NPUPOJHBIX MHHEPAIOB U IPOAYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaOnroneHue CrulonIHbIX U JIMHEWYaThIX CIEKTPOB U3ITyUYEHHUS.



2. HccnenoBanue TpEKOB: H3MEPEHUE YHEPTUU YACTULIBI IO TOPMO3HOMY Iy TH
(o potorpadusm).

3. M3mepenue pagnoakTuBHOIrO (PoHa.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpHUTENHEHO-0000IAOIMINIA MOYJIb MIPEAHA3HAYEH IS CHCTEMaTU3alun
¥ 0000IIeHNS TTPEIMETHOTO COICPIKAHMS U OTIBITA JEATEIBHOCTH, TPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (PU3MKH, a TakKe ISl MOATOTOBKU K OCHOBHOMY
rOoCyapCTBEHHOMY 9K3aMEHY MO (u3MKe Il 00ydarolMXCs, BHIOPABUIUX ATOT
y4€OHBII IpeIMET.

[Ipy M3y4eHUM AAHHOTO MOJYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JeSATEILHOCTH, HA OCHOBE KOTOPBIX 0OecrneunBacTCsl JOCTUKEHUE MPEIMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (popmupyercs
€CTECTBEHHOHAy4YHasd T'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB MCCIIEJOBAHUS
SABJICHUW NPUPOJLI U TEXHUKH, OBJIAJICHUEC YMEHUSIMU OOBACHATH (U3UUYECKUE
ABJICHUSI, TPUMEHSS TMOJy4YEHHbIE 3HAHWS, pElaTh 3aJa4yd, B TOM YHCIIE
Ka4e€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO IEITEILHOCTHBIN XapaKTEP JAaHHOTO pa3eiia peain3yercs 3a
C4€T TOTO, YTO OOYYAIOIINECS BHITIOIHSIOT 3aJaHUs], B KOTOPBIX UM IpeJiaracTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATh
dbuznyeckre SBICHUS B OKpYXKAlOIIEW TMPUPOAE U TOBCEIHEBHOM >KU3HU;

WCITIOJIb30BATh HAYYHBIE METO/IbI UCCIICIOBAHUS (DU3NYECKUX SBJICHUMN, B TOM
YuUCJIe A MPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSICHSITh Hay4HbIE€ OCHOBBI Ham0oOJie€ BAXKHBIX JIOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTU, HAIIPUMEP, MPAKTUUECKOT0 UCIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHECHHS BCEX M3BECTHBIX BUJIOB
HHEPTUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue (u3MKU Ha ypOBHE OCHOBHOI'O 0O0IIIEr0 0Opa3oBaHUsI HAIPaBJICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare uzyuenus UMK Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatoierocsi 0yayT cOpMUpPOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B

qacCTH.

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

- TIPOSIBJICHUE UWHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoi (hU3NUecKoi HayKH;

- IIEHHOCTHOE OTHOIICHUE K JOCTHXEHUSM POCCUMCKUX YUEHBIX-(U3UKOB;
02) rpamIaaHCKOro M JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K AaKTUBHOMY Y4YacTHIO B OOCYXJICHHH OOIIECTBEHHO
3HAQUUMBIX M OTUYECKUX TMPOOJIEM, CBS3aHHBIX C TPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN (PU3UKY;

- OCO3HAHHME BAXXHOCTH MOPAJIbHO-ITUYECKUX MPUHITUIIOB B JIEITEIHLHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCHPHUSATHE OCTETUYECKUX KadyecTB (PU3MUECKOW HayKu: e€
rapMOHUYHOTO MOCTPOEHUSI, CTPOTOCTU, TOYHOCTH, JAKOHUYHOCTH; O 4)
HEHHOCTH HAYYHOT0 MO3HAHMS:

- OCO3HAaHHE IIEHHOCTH (PU3MYECKONW HAYKH KaK MOIIHOTO HHCTPYMEHTA
IO3HAHHWS  MHPA, OCHOBBI  pPAa3BUTUs  TEXHOJIOTUM, BaKHEHIIEH
COCTaBJISIFOIIEN KYJIbTYPBHI;

- pa3BUTHE HAYYHOU JIFOOO3HATEIILHOCTH, HUHTEPECA K MCCIICIOBATEIHCKOM
JEATEIIbHOCTH;

S) dopmupoBaHus KYJbTYPbl 310POBbS M 3MOLMOHAJIBLHOTO
OJ1aromnoJryums:

- OCO3HaHWE LIEHHOCTH Oe30rmacHoro oOpa3a »HU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH MIpaBUJI O€30MACHOIO MOBEJEHUS Ha
TpaHCIOPTE, Ha JOPOTaX, C AIEKTPUUECKUM U TEIJIOBBIM 000PY/I0BaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

- c(hOpMUPOBAHHOCTh HaBblKa pedIeKCUH, MPU3HAHUE CBOEro MpaBa Ha
OlIMOKY M TaKoro >ke MpaBa y JAPYroro uesioBeka; 0 6) TPyaoBoro
BOCIIMTAHUSA:

- aKTUBHOE€ y4YacTHE B PEIICHHM MPAKTUYECKHUX 3a/ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON OpraHu3alllK, TOPOJa, Kpas) TEXHOJIOTHYECKON U
COLIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOIUX B TOM YHUCIE U (PU3NYECKUX
3HAHUU;



- HTHTEpEC K MPAaKTUYECKOMY U3YUCHHIO Mpodeccuii, CBSI3aHHBIX ¢ (PU3UKOIA;

0 7) 3K0JI0rH4eCKOro BOCIIUTAHUS:

- OpUEHTAlIMS HA MPUMEHEHHE (PU3UYECKUX 3HAHUM JJIs pelieHus 3a7a4d B

o0JacTu OKpYXKaloUieil Cpefpl, MIAHUPOBAHUS MOCTYIKOB M OIICHKH HUX

BO3MOKHBIX ITOCJIEACTBUAN JIJI1 OKPYKAIOIIEH CPEJIbI;

- 0CO3HAHHUE MI00ATBHOrO XapaKTepa IKOJIOTMUEeCKUX MPoOdIeM U MyTeH ux

peleHus;

8) ajanTanum K N3MEHAKIMMCH YCJI0BUAM COUMAIBLHON U MPUPOTHOH

cpeabl:

- TOTPEOHOCTh BO B3aMMOJCHCTBUU IPHU BBINOTHEHUH HCCIEAOBAHUN U

IPOEKTOB (PU3NYECKON HANPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHMIM

APYTHUX,

- IIOBBILICHHUE YPOBH:A CBOEH KOMIIETEHTHOCTH 4epe3
IIPAKTUYECKYIO IEATEIBHOCTD;

- noTpeOHOCTh B (OPMUPOBAHHWU HOBBIX 3HAHUH, B TOM YHCIE

GopMynupoBaTh WAEH, MOHSITHUS, TMIIOTE3bl O (PU3NYECKUX OOBEKTaX U

SABJICHUSIX;

- OCO3HaHHME Je(PUIIUTOB COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEH B

00nacTH (GU3HKHY;

- IJIAHUPOBAHUE CBOErO PA3BUTHUS B MPUOOPETEHHM HOBBIX (PUINYECKUX

3HAHUI;

- CTPEMJIEHHME aHAIM3UPOBATh M BBIABILITH B3aUMOCBA3U IIPUPOIBI,

o01iecTBa ¥ 3KOHOMHUKH, B TOM YHUCJIE C HCIOJb30BaHUEM (U3NYECKUX

3HAHUI;

- OLICHKA CBOMX JEWCTBHW C YYETOM BIMSHHUSA Ha OKPYKAIOUIYIO Cpeny,

BO3MO>KHBIX [VI0OAJIBHBIX TOCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pe3ynbrare ocBOeHHUs MporpaMMBl 1o (pr3rKe Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT cGhOpPMHPOBAHBI MeTamnpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEIILHBIC YHUBEPCAIbHbBIC YU4COHBIC ICHCTBHS,
KOMMYHUKATHBHBIC  yHUBEpPCAJbHBIC  Yy4eOHBIC  JCHCTBUSA,  pETYJSTHBHBIC
YHUBEpCaIbHBIC YI€OHBIC TCUCTBUS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3oBble JJoruueckue a1eiicTBUA:

BBISIBIIATH U XapaKTEPU30BaATh CYIIECTBEHHBIE TPU3HAKH O0BHEKTOB
(s1BNIEHU);



YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DHUKAIINN, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B pacCMaTpUBAEMBbIX (DaKTax,
JAHHBIX U HAOJTFOICHUSIX, OTHOCAIINUXCS K (PU3NYECKUM SIBIICHHSIM;
BBISBJISTh TPHYUHHO-CJICICTBEHHBIC CBS3H TPU H3YyYEHUH (DU3HUCCKHUX
SIBJICHH U TIPOIIECCOB, JIeJIaTh BBIBOJIBI C UCIIOJIb30BAaHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSTEIILHO BEIOUPATh CITOCO0 peleHrs yueOHOM (GU3UIECKOM 3a1auun
(cpaBHEHME HECKOJIbKMX BapHaHTOB pCIICHHS, BBIOOp HamOoiee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBnlie ucciienoBarejbcKyue 1eMCTBUSA:

WCITOJIB30BATh BOIIPOCHI KaK MCCIICOBATEICKUI HHCTPYMEHT ITO3HAHUS;
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY IIaHY OIBIT, HECIOKHBIN
bu3MUecKuil AIKCIIEPUMEHT, HEOOJbIIOe UCCIeI0BaHNE (DUINIECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPHUMEHUMOCTh W JIOCTOBEPHOCTH HWH(MOPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 110 pe3yjIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

MPOTHO3UPOBATh  BO3MOXKHOE  JalibHEHIee pa3BUTHE  (PU3MUECKHUX
MPOIIECCOB, a TAKXKE BBIJIBUTAThH MPETOIOKEHNS 00 UX PA3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3TUYHBIC METO/bI, HHCTPYMEHTHI M 3allPpOCHl TIPH TIOUCKE U
orOope WHGpOPMAIMM WA JAHHBIX C Y4YETOM NPEIJIOKEHHON ydeOHOMH
(bU3UYECKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMPATh ONTHUMAIBHYIO (OpMy MpeACTaBICHUS
uHQOpMaAIlMU W WUIIOCTPUPOBATH pEIIaeMbie 3a7add  HECIOXHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAIIHSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XoJe oOcCyXkJeHHs y4eOHOro marepuaina, pe3yiabTaToB J1abOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaEMOU TEMBbI U
BBICKA3bIBaTh HJIEW, HAIICJICHHbIE HAa PEIICHHE 3aJayd U MOJJICpKaHUE
OJ1arokenaTeaIbHOCTH OOIIEHNUS;

COIOCTABJISATh CBOM CYXICHHUA C CYXICHUSIMH JpPYTUX YYaCTHHKOB
Jranora, oOHapyKHBaTh pa3IndyKle U CXOACTBO MO3UIHII;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;



nyOIMYHO MPECTABISTh PE3YJIbTAThl BBIMOJIHEHHOTO (DU3HMUECKOT0 OIbITa
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

HNOHMMATh U UCIIOJIb30BATh IPEUMYIIECTBA KOMAaHAHON U UHAUBUIyaJIbHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOW NIE€SITEIbHOCTH, OPraHW30BbIBATh ACHCTBUS
no €€ JOCTWKEHHUIO: pACIPEAENATh poOJIM, OOCYX AaTb MPOLECCHl U
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITIOJHATH CBOIO YacTh pabOThI, JOCTUTAs] KAU€CTBEHHOTO pPe3yJibTaTa Io
CBOEMY HAIIPABJIECHUIO U KOOPAUHUPYSI CBOU JIEHCTBUS C APYTUMHU YJICHAMU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPHSM,
CaMOCTOATENBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranu3amnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalUsAX, TPEOYIOIIUX
JUTsl petieHust (PU3NYECKUX 3HAaHUM;

OPUEHTUPOBATHCS B  PA3JIMYHBIX MOAXOAAX MPHUHIATHS  pelIeHUi
(MHOUBUAYaJIbHOE, MPUHSATHE PELICHUS B TpYIIE, NMPUHSATHE pPELIEHU
rpynmno);

CaMOCTOATENLHO COCTABJISITh AITOPUTM PELIEHUsT PU3NYECKON 3a1auu WU
IUTAHAa MCCIIEAOBAHUSA C YYETOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBAaTh MpejiaracéMble BapUaHThl PELICHUIA; O
nienathb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH MNPUYUHBI  JOCTHXKEHHUS  (HEAOCTH)KCHHS) Pe3yJbTaToOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JACSATENBHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS
(GU3MYEeCKOro UCCJIENOBaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBIIMXCS CHUTYallMd, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTH c€0s1 HA MECTO JAPYTOTo YeJIOBEKa B XOJI€ CIIOpa WM AUCKYCCHUU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIrOro;
IpU3HaBaTh CBOE MPABO Ha OLUIMOKY MpU pelleHu (U3NUECKUX 3a7a4 Ui
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

INPEAMETHBIE PE3YJIBTATBI



K xonIty 00yueHus B 7 KJjacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3MYECKHUE M  XUMUYECKHUE  SIBJICHUA,
HAOI0/ICHUE, HKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHULBI (DU3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BenlecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHs, pPaBHOJCHCTBYIOIIAs
cuma,  gaedopmamms  (ympyras, — IJIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IbI;

paznuyath siBieHus (auddys3us, TErIoBoe IBUKEHUE YAaCTHIl BEIIECTBA,
pPaBHOMEPHOE  JIBM)KCHHE, HEPABHOMEPHOE  JBH)KEHHUE, HHEpLHd,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEJN C 3aKPEIJIEHHOW OCHIO
BpalllEHHUs], TIepelaya JaBICHUS TBEPIBIMU TEIAMU, KUIAKOCTAMU U Fa3amu,
aTMoc(epHOE JaBJE€HHE, IJIaBAaHUE TEJ, MPEBPALLCHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XAPAKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3WYECKUX SIBICHUN B
OKpYXalollleM MHpE, B TOM 4YHUCJIE (PU3NYECKHE SIBICHHUS B MPHUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IUYHBIMU CKOPOCTSIMU B KMBOM U HEKUBOU
IpPUPOAE, JNECUCTBUE CWJIBI TPEHUS B NPHUPONE M TEXHHUKE, BIIMUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHW3M, IJIaBaHUE PbIO, phIYard B
TEJIe YeJIOBEKa, MPU 3TOM MEPEeBOIUThH MPAKTUUECKYIO 3a7a4y B y4eOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOMCTBA Tel U (PU3HUECKUE SBICHUS, UCIIONb3YS
¢duznyeckue BeIMYnHbI (Macca, 00bEM, IIIOTHOCTH BEILIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSHKECTH, BEC Tela,
cuJjia TpeHus, 1aBjeHue (TBEPIOTo Tena, KUAKOCTH, ra3a), BEITATKUBAIOIIAS
cHJla, MEXaHW4yeckas padoTa, MOIIHOCTb, IUJIEYO CHUJIbI, MOMEHT CHIIBI,
KO3 PUIIMEHT TOoJIe3HOr0 MACHCTBUS MEXaHM3MOB, KHHETHYecKas |
NOTEHIMAIbHASL JHEPTusi), NpHU ONHCAHUM MPaBUIBHO TPaKTOBATh
(bu3nYECKUi CMBICI UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUECHUS U €IMHULIBI
GbU3NYEeCKUX BEIWYMH, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKYI0 BEIIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH Trpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIB3Ys MpaBUiia CIOXKEHUs Cui (BIIOJb OJHOM mpsiMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO paBHOBECHUS pblyara (0yoka),
«30JI0TO€ TPABUJIO» MEXAaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKOH
SHEpruM, MpPU OBTOM JaBaThb CJIOBECHYIO (OPMYITUPOBKY 3aKOHa U
3aMKUChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PM3UUECKUE SABJICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM UHUCIIE
U B KOHTEKCTE€ CHUTyalHd MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:



BBISIBJISITh TPUUMHHO-CJICJACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1-2 M3y4yeHHBIX CBOMCTBA (hM3HUECKHUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemar pacu€THble 3agadyd B |—2 JAEUCTBUA, WCIOJB3YS 3aKOHBI U
dbopMyIIBl, CBS3BIBAIONIME (DU3UYCCKHME BEIMYMWHBI: HA OCHOBE aHAIM3a
YCIJIOBHUS 3a/1a4y 3aIlMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3NUECKUE
BENTUYUHBI B (OPMYJIBI M TPOBOJAUTH PAcu€Thl, HAXOIUThH CIPABOYHbIC
JlaHHbIC, HEOOXOIUMbIC NIJIsI PEUICHUS 3aJ]lay, OIIEHUBATh PEATUCTUUHOCTh
MOJTy4YeHHOUW (PU3NUECKON BEJIMYMHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh TPU MOMOIIU
(bU3UYECKUX METOJIOB, B ONKMCAHUU UCCIICIOBAHUS BBIACIATH IPOBEPSIEMOE
MPEANoJIONKEHNUE (TUTIOTE3Y ), pa3IndyaTh U HHTEPIPETUPOBATH NOTYUCHHBIN
pe3ynbTaT, HaXOAUTh OUIMOKKM B XOJI€ OIBITA, JENaTh BBIBOJBI MO €ro
pe3yibTaram;

MPOBOAUTL OMBITHI 1O HAONIOACHUIO (PUIMYECKUX SBJICHUN WU
buznyecKux CBOIICTB TelT: dbopmyIupoBaThH MIPOBEPSIEMBIEC
MPEANOJI0KEHUS, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pY/TI0BaHNUS,
3aMUCBHIBATh XOJ OMbITAa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJTHATD MPSIMbIE W3MEPEHUSI PACCTOSHUS, BPEMEHHM, MacChl Tea,
00BéMa, CHJIBI M TEMIEpPaTypbl C HCIOIb30BAHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3ANMUCHIBATH TOKa3aHUS NPUOOPOB € YUETOM
3a/TaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPECHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOU (PM3UYECKON BETUYUHBI OT
JIPYrOoMl C WCIIOJNIb30BAHUEM TMPSIMBIX HW3MEPEHHHM (3aBUCUMOCTH TYTH
PAaBHOMEPHO JIBUKYILETOCS TeJla OT BPEMEHU JIBH>XKEHUS TeJa, CUIIbl TPEHUS
CKOJIb)KEHUsI OT Beca Teja, KauecTBa OOpabOTKH TMOBEPXHOCTEH TeNl U
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAAU CONPUKOCHOBEHUS TEJ, CUJIIBI
YOPYTOCTA OT YJIMHEHHS MPYKUHBI, BHITATKUBAIONIECH CHIIBI OT 00BbEMa
MOTPYKEHHOW YACTU TEJNA U OT MJIIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT IIIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUM
TJIaBaHUs TEJ, YCIOBUN paBHOBECHs phluara M OJIOKOB), y4acTBOBAaTh B
MJIAHUPOBAHUM  YYEOHOTO WCCIICIOBAaHUS, COOMpaTh YCTAaHOBKY U
BBITIOJTHATh W3MEPEHUs, CIeAys MPeIIoKEHHOMY IIIaHy, (UKCHUpOBaTh
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKUX BEJIMYUH B BHUJE
MPEIIOKEHHBIX TaOMUI] U TpadUKOB, NeJaTh BHIBOABI IO pe3yibTaTam
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEpeHUs1 (U3MUECKUX BEJIWYUH (IJIOTHOCTh
BEILIECTBA KUJIKOCTH U TBEPAOTO TeJla, CHIIa TPEHUS CKOJIBKEHUS, 1aBIICHUE
BO3/1yXa, BBITAJKHUBAIOIIAS CHUJIa, JEUCTBYIOIAs HAa MOTPYKEHHOE B
KUIAKOCTh  TeNno, KOA(Q(UIMEHT TMOoJIe3HOr0  JEHCTBUA  IPOCTHIX
MEXaHU3MOB), CJEAys MPEIOKEHHON HWHCTPYKLMHU: TPHU BBHINOJHEHUU



U3MEpEeHUil CcoOupaTh HSKCHEPUMEHTAIbHYI0O YCTAHOBKY U BBIYHCIATH
3Ha4YE€HHE UCKOMOMW BEJIMYUHBI,

« co0JII0IaTh MpaBUJIa TEXHUKH O0€30MACHOCTH MU paboTe ¢ 1ad0paTOpHBIM
000pyIOBaHHUEM;

 yKa3bIBaTh MPUHIUIBI JACUCTBUA MPUOOPOB M TEXHUYECKUX YCTPOICTB:
BEChI, TEPMOMETpP, JIHWHAMOMETpP, COOOIIaroIIKecs COoCynbl, Oapomerp,
phluar, MOJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHAS! TUTIOCKOCTh;

+ XapakTepu30BaTh MPHUHIMIBI JIEHCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha WX omnucaHus (B TOM YHCIIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKUNA Ipecc,
MaHOMETp, BEICOTOMEP, TIOPIIHEBON HACOC, APEOMETP ), UCIIONb3Ys 3HAHUS
O CBOMCTBaxX (pU3MYECKHUX SIBIIEHUU U HEOOXOAUMBIE (PU3NUYECKUE 3aKOHBI,
Y 3aKOHOMEPHOCTH;

« MNPUBOAUTH MpuUMEphl  (HAXOIUTh HUHOpPMAIUMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B IOBCEJIHEBHOMN
KU3HM JIJIs1 oOecrieueHust 0€30MacHOCTH MPU OOpalleHuH ¢ MpubopaMu U
TEXHUUYECKUMHU YCTPOHCTBAMH, COXPaHEHUS 3I0POBBS U COOIIOACHUS HOPM
9KOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpejie;

« OCYIIECTBIIATH OTOOp MCTOYHUKOB HHPopMauuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM MIOUCKOBBIM 3allpOCOM, HA OCHOBE UMEIOIINUXCS
3HAHUM W TyTéM CpaBHEHUSA PA3JUYHBIX HCTOYHUKOB BBIJICTSATH
uHPOpMAIIMIO, KOTOpas SIBISAETCS MPOTUBOPEUMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

*  HCIOJBb30BaTh MPHU BHIOJIHEHUH YUEOHBIX 3aJIaHUM HAYYHO-TIOMYJISIPHYIO
JaUTepaTypy GU3HUECKOTO COACPKaHMsI, CIPABOYHBIE MaTepUaibl, PECYPCHI
cetu MuTepHeT, BiameTh mNpuéMaMU KOHCIEKTHPOBAHUSA TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

+ co37aBaThb COOCTBEHHBIE KPAaTKHE MUChbMEHHbIE U YCTHBIE COOOUICHMS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIUU (HU3ZHUECKOTO COJCPIKaHUS, B TOM
qHCIie MyOJUYHO JIEeIaTh KPAaTKUE COOOIICHHUS O pe3yIbTaTax MPOeKTOB HIN
y4eOHBIX HCCJIEeIOBaHUM, IPU 3TOM IPaMOTHO HCIOJB30BaTh U3YUYCHHBIN
MOHATUUHBIA ammapar Kypca (U3UKH, COMPOBOXKIATH BBICTYILJICHUE
MIPE3CHTALIUEN;

« TpHU BBHINOJHEHUH YYEOHBIX TMPOEKTOB W MCCIEIOBAHUN pPACIpPEAEsATh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTaBJICHHBIMU 3a/JayaMH,
CIIEIUTh 3a BBHINIOJIHEHUEM IUJIaHa JIeWCTBUM, aJIEKBAaTHO OILICHUBATh
COOCTBEHHbIH  BKJIAJ, B  JEATEIbHOCTb  [PYIIbI, BBICTPAUBATh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K xonIy oOyueHus B 8 kJjiacce nmpeMeTHbIE pe3yabTaThl HA 0a30BOM yPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



MCIIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKECHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEUIECTBA, KPUCTAIIMYECKUE U
amop(HBIE TeNa, HACHIIICHHBIA W HEHACBHIINICHHBIA Tap, BIIAXKHOCTh
BO3/yXa, TeMmIepaTypa, BHYTPEHHSS JHEPrusi, TEIUIOBOW JBUTATENb,
AIIEMEHTAPHBIN ANEKTPUUYECKUI 3apsifl, JIIEKTPUUECKOE T0JIe, TPOBOAHUKH
U AUDJICKTPUKH, IOCTOSTHHBIN 2JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;
pasznuyaTh gBJICHHS (TEIUIOBOE pacCUIMpEHHE U CXKaTue, TerJionepenaya,
TEIUIOBOE PAaBHOBECHE, CMAuMBaHUE, KAMWUIAPHbBIC SBICHUS, UCTIApEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauih3alus (OTBEpACBAHUE), KHUIICHHUE,
Terionepeaaya (TEeTUIONPOBOTHOCTb, KOHBEKIIUS, U3ITy4YEHHE),
AIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3aPSAI0B, NCUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHE, B3aMMOJCHCTBHE MAarHUTOB, JCHUCTBUE
MarHUTHOTO TOJIsI Ha TIPOBOJHUK C TOKOM, SJIEKTPOMArHUTHASI MHTYKITWS)
[0 ONUCAHMID HMX XAapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh IMPOSIBJICHHE U3YUYCHHBIX (U3WYECKUX  SBJICHUU B
OKpYXalollleM MHUpEe, B TOM uucjie (U3NUECKHUE SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KAaNWUISIPHBIE SBJICHUS B MPUPOJIE,
KpUcCTaJUlbl B Tmpupone, uznydeHue ConHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, MHES, CHEra, SJIEKTPUIECKUE
ABJICHUST B aTMocdepe, IIEKTPUUECTBO JKUBBIX OPraHW3MOB, MarHUTHOE
nojie 3emun, Jpeid MOTI0COB, POJIb MAarHUTHOTO MOJS JUISl JKM3HM Ha
3emiie, MOJISIPHOE CUSIHUE, TIPU ITOM MEPEBOJIUTh MPAKTUYECKYIO 33/1auy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TeNl U (PU3UUYECKUE SBJICHUS, UCTIOIB3YS
dbuznyecKkre BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTrHs, KOJIUUECTBO
TEIUIOThI, YJENbHAsI TEIJIOEMKOCTh BEIIECTBA, YlEJbHAs TEIUIOTa
TUIaBJICHUS, YJeidbHas TeIJIoTa MmapooOpa3oBaHus, YACIbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA()(UIMEHT TMOJIE3HOr0 JCUCTBUSI TEIUIOBOM
MaIllUHbI, OTHOCUTEIbHASI BIAYKHOCTh BO3/TyXa, JJICKTPUUECKUIL 3apsii, cuia
TOKa, DJJEKTPUUECKOE HaNpsiKEHUWE, CONPOTHUBJIECHUE IPOBOJHHKA,
yACIBHOE CONMPOTUBIICHHUE BEIIECTBA, pab0Ta U MOIIIHOCTh JIEKTPUUECKOTO
TOKa), TpPH ONUCAHUMU TMPABWIHHO TPAKTOBATh (PU3UUECKUN CMBICT
UCITIOJIb3YEMbBIX BEJIMYWH, 0003HAUCHUS U €AUHUIIBI (U3HUECKUX BEIUYHH,
HaXOJUTh (HOPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (U3UYECKYI0 BEITUYHHY C
JPYTUMHU BEJIMYMHAMU, CTPOUTH TrpadUKU H3YUYEHHBIX 3aBHCHUMOCTEN
(buU3HYECKUX BEJIUYUH;

XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Y OCHOBHBIE MOJOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEeopuu
CTpOEHUS BEIleCTBa, MPUHIMUIT CYNEPIO3UIMHU MOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMa JJisl ydacTKa LENH, 3aKOH



JIxoynsa—JIeHna, 3aKk0H COXpaHEHHs SHEPTUH, IIPA ITOM J1aBaTh CIIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHUYECKOE BHIPAXKECHHUE,
OOBSACHATh (PU3MUYECKHE MPOIECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYAIUH MPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISBIATH
MPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 | —2 JIOTMYEeCKUX
IaroB ¢ Onopod Ha 1—2 HW3yYEHHBIX CBOMCTBA (DU3MYECKUX SIBICHUU,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JACHUCTBUA, HCIOJb3YyS 3aKOHBI U
dbopmyIbl, CBsI3bIBaIONIME (DU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a
YCJIOBHS 3aJlaud 3allMChIBATh KPAaTKOE YCJIOBUE, BBIABIATH HENOCTATOK
JNAHHBIX JUISL pElIeHUs 3aJayd, BbIOMpaTh 3aKOHBI U (OPMYIIHI,
HEeoOXoauMble i €€ pElIeHMs, MPOBOJUTH pPacuy€Tbl M CpPAaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUYNHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh TPU MOMOIIU
(bU3UYECKUX METOJIOB, HUCIOJL3YysSd OIKUCAHUE HCCIEAOBaHUSA, BBIICIATH
MPOBEPSIEMOE  MPEANOJIOKECHUE, OIECHUBATh MPABWIBHOCTh IOPAIKA
IIPOBEJICHUSI UCCIICIOBAHUS, JI€JIATh BHIBOJIBI,

MPOBOAUTL OMBITHI 1O HAOMIOACHUIO (UBUYECKUX SBJICHUU WU
(bu3nYECKUX CBOMCTB Tel (KanuUISIpHbIC SBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3JlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCThIBAHUS U
HarpeBaHUsl TPH M3IYyYCHUU OT IBETa M3Iydaromien (MOTJIOMIAroIIei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHSI BOJBI OT TEMIIEPATYPHI KUJIKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, OJJIEKTpU3alMs TEJI W B3aUMOACHCTBHE
DIEKTPUYECKUX 3apsi0B, B3aUMOJCHUCTBUE TIOCTOSIHHBIX MAarHUTOB,
BU3yaJi3allMsl MAarHUTHBIX IIOJIEW TMOCTOSIHHBIX MAarHWUTOB, JEHCTBUS
MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA A3JIEKTPOMArHUTA,
CBOMCTBA 3JEKTPOJBHUraTessi IOCTOSTHHONO TOKa): (popmMyIupoBaTh
MPOBEPSEMbIC MPEION0KEHHS, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000py10BaHUSsI, OMUCHIBATH X0/ OMbITA U (DOPMYJIUPOBATH BHIBOJIHI,
BBITIOJIHATH MIPSMbBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIILHOM BIAKHOCTH
BO31yXa, CHWJIbI TOKa, HANPSDKEHHS C MCIIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYUKOB (DU3UYECKUX BEIUYHH, CPABHUBATH PE3YJIHTATHI
H3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHON MOTPEITHOCTH;

MIPOBOAUTH UCCIICIOBAHKUE 3aBUCUMOCTH OJHOM (hU3UYECKOU BETUYUHBI OT
JIpYyrol C  UCIHOJb30BAHUEM MPSIMBIX U3MEPEHUN  (3aBUCHMOCTh
CONIPOTUBIICHUS MNPOBOAHWMKA OT €ro JUIMHBI, IUIOIAAM IONEPEYHOTO
CEUYECHHUS U YJIEJIIbHOI'O CONPOTUBIICHUS BEILIECTBA IIPOBOJHUKA, CUJIBI TOKA,
UIYyLIEro 4epe3 MNpPOBOJAHUK, OT HANPKEHUWS Ha MPOBOJHUKE,
WCCIIEIOBAHUE TMIOCJIENOBATEIBHOTO M  MapajuIeIbHOIO  COCIMHEHUU
MPOBOJHUKOB): TUJIAHUPOBATH HCCJEAOBaHKHE, COOMpATh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHUs, CIeNys MPEeIOKEHHOMY IUIaHy, (PUKCHUpPOBATH



pe3yabTaThl HOMYYEHHOW 3aBUCUMOCTH B BUJIE TaOIUIl ¥ TpadHKOB, Ae1aTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BAaHNUS;

IPOBOJUTH KOCBEHHBbIE HU3MEpEeHMs] (PU3MUECKUX BEJIUYUH (yIeibHas
TEIJIOEMKOCTh ~ BEILIECTBA, CONPOTHBJIEHHE IPOBOJHUKA, paboTa U
MOIIHOCTh 3JIEKTPHUYECKOr0 TOKa): TUIAHUPOBATh H3MEPEHUs, COOMpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIEAys NPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAYCHUE BEIIMYNHBI;

cOOJII0IaTh MpaBUiIa TEXHUKU OE30MacCHOCTHU MPH paboTe ¢ 1a00paTOPHBIM
000py10BaHUEM;

XapaKkTepU30BaTh MPUHLIMIBI JIEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONIOPOI HA X OMKMCAHMS (B TOM YHCIIE: CHCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBas TypOUHA, aMIIEPMETP, BOJIbTMETP,
CUETUMK AJIEKTPUYECKOW SHEPruM, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeNbHbIE  3JEKTPONPHOOpPbl  (IIPUMEPHI), IIEKTPUYECKUE
PEIOXPAHUTEIH, IIEKTPOMArHUT, 3JIEKTPOJABUTATEIb TOCTOSIHHOTO TOKA),
UCITIOJIb3Ysl 3HAHMUS O CBOMCTBAX (PU3MYECKUX SIBICHHA M HEOOXOAMMBIE
¢uznyecKrue 3aKOHOMEPHOCTH;

pacIio3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIbHBIE
NpUOOPHI 10 CXEMaM U CXEMATUYHBIM PUCYHKaM (>KUJIKOCTHBI TEPMOMETP,
TEPMOC, ICUXPOMETP, THUTPOMETP, ABUIATENb BHYTPEHHETO CrOPAaHMS,
AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUYECKUX LEMeh C
MIOCJIEA0BATENBHBIM U MAPAJUIEIBHBIM COEIMHEHUEM 3JIEMEHTOB, pa3andast
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LETNEH;

OPUBOJUTH  HpUMEpPhl  (HaXOoAWTh  HMHPOPMALMIO O  MpPUMEpPax)
IPAKTUYECKOI0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUNW B IOBCEIHEBHOM
KU3HM JI71s1 oOecrieueHrs 0e30MacHOCTH NP OOpallleHuH ¢ MpudopaMu U
TEXHUUYECKUMHU YCTPONHCTBAMU, COXPAHEHUS 3[I0POBBS U COOTIOACHUS HOPM
HKOJIOTMYECKOTO MTOBEJICHMS B OKPYKAIOILLEH Cpelie;

OCYHIECTBJISTh MOMCK HHPOpMalUUU (PU3NYECKOTO COAEpKaHUS B
NuTepHere, Ha OCHOBE HMEIOIIMXCA 3HAHUM W IYyTEM CpPaBHEHUS
JIOTIOJTHUTEIBHBIX HUCTOYHUKOB BBIJEISTh HHPOPMAIINIO, KOTOPAS SBISETCS
MIPOTUBOPEYUBON HIIM MOXKET ObITh HETOCTOBEPHOIA;

UCIOJI30BaTh MPHU BBINOJHEHUU YUYEOHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO
JIUTEPATYpy GU3UUECKOr0 COAEPKaHUs, CIPABOYHbIE MaTepUabl, PECYPChI
cetd VHTepHeT, BianeTb NpUEMAMU KOHCHEKTHPOBAaHUS  TEKCTA,
npeoOpa3oBaHusl HH(GOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE INHCHMEHHBIE M KpPAaTKUE YCTHbIE COOOLIEHMUS,
0000mass wHGOPMAIIUI0O W3 HECKOJBKUX HWCTOYHHUKOB (PHU3NIECKOTO
COJEp)KaHUs, B TOM 4YHUCJIE IYOJMYHO MNPEICTABIATH PE3YJIbTATHI
IIPOEKTHOM WJIM HCCIENOBATEIIBCKON AEATEIbHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJb30BaTh M3YYEHHBIM MOHATHMHBIA anmapaT Kypca (U3HKH,
CONIPOBOKJIATh BBICTYIJICHHE NPE3CHTALNEM;



OpU BBIMOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHMNA (HU3MUECKUX
IIPOLIECCOB paclpeAessaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3a7a4aMU, CIEAUTH 3a BBIIOJHEHHUEM IUIaHa JACHCTBUU U
KOPpPEKTUPOBAaTh €ro, aJIeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKIAJ] B
JEATENBHOCTD TPYIIIIbI, BBICTPAMBATh KOMMYHUKAaTUBHOE B3aNUMOICUCTBUE,
IPOSIBIISSE TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K koHIy 00yueHus B 9 kJiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJB30BaTh IOHATHUS: CHUCTEMA OTCU€TAa, MaTepuajbHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXAHUYECKOrO JIBUXKEHUS, AepopMarus
(ympyrasi, miacTuyeckasl), TpPEeHHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, a0COJIIOTHO TBEPAOE TENO,
LEHTP TSHKECTU TBEPIOTO Tejla, paBHOBECUE, MEXAHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, HH(PPa3BYK U YIbTPA3BYK, 3JIECKTPOMArHUTHBIE BOJIHBI, ILIKAJIa
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30pPYKOCTh U JaJIbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI U MOTJOIIEHUs, alb(da, OeTa- U raMmma-u3iayyeHus,
U30TOIIBL, SIEPHASI SJHEPIETUKA;

pasznuyaTh SBJICHHS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJMHEIHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJMHEHHOE ABM)KEHHE, CBOOOAHOE
NaJICHUE TEJI, PABHOMEPHOE JBHKEHHE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
TEJ, PEaKTUBHOE JBI)KEHUE, KojeOaTelbHOE ABM)KEHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE
3ByKa, NPSIMOJIMHEWHOE pacnpoCTpaHEHUE, OTPAXKEHUE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3oKeHUe OeIoro cBeTa B
CHEKTP M CIIOXKEHUE CIEKTPAJIbHBIX LBETOB, JHMCIEPCHS CBETa,
€CTECTBEHHAasl PaJMOAKTUBHOCTb, BOSHUKHOBEHHUE JMHEHMYATOrO CHEKTpa
U3ITyYEHHUsI) TI0 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBICHHE;

pacno3HaBaTb MPOSBICHHE U3YYEHHBIX (PU3NYECKUX SIBICHUI B
OKpyXarolmeM Mupe (B TOM uwuciie (U3MYECKUE SBICHUSA B MPHUPOJIE:
NPWINBBI U OTJUBBI, ABHKEHHUE TUIaHET CONTHEYHON CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIHPHUSTHE 3BYKOB JKMBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHMEe BOJIHBI, I[yHaMH, 03XO, I[BE€Ta Tell,
ONTUYECKHE SIBICHUS B MPUPOJE, OMOJOTMYECKOE IEHCTBUE BUIUMOTO,
yIbTPapUOIECTOBOTO U PEHTICHOBCKOIO H3JIyY€HUH, €CTECTBEHHbIN
panvoaKTUBHBIN (DOH, KOCMHMYECKHE JIy4H, PaJUOaKTUBHOE H3IIyuYeHUE
MPUPOJIHBIX MHUHEpAJNOB, JEHWCTBUE pPAJMOAKTUBHBIX M3IYy4YCHUN Ha
OpraHu3M 4eJIoBeKa), MpU ATOM NEPEBOJAUTH MPAKTUYECKYIO 3ajady B
yueOHYI0, BBIACNATH CYUIECTBEHHBbIE CBOMCTBA (NpU3HAKK) (PU3UUECKHUX
SIBIICHUH;

ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS
¢usznyeckue BETUYMHBI (CpeIHSSi W MIHOBEHHas CKOpPOCTb Tella MpH



HEPAaBHOMEPHOM BMXEHUH, YCKOPEHHE, IMEpeMeIleHue, MyTh, yrioBas
CKOPOCTb, CHUJIa TPEHMS, CUja YIPYroCTH, CHJIa TSDKECTH, YCKOpPEHUE
CBOOOJHOTO TMAJE€HUs, BEC Tejla, HMIYJIbC Tela, HUMIIYJIbC CHJIbL,
MEXaHW4YecKas paboTa M MOIIHOCTb, MOTEHIMAIbHAS DSHEPrus Tena,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, TIOTEHIIMANbHAS SHEPTUsSl CHKATON
NPYXKUHBI, KUHETUYECKas HHEPrus, IOJHAs MEXaHW4YecKass »HEprus,
NEepHoJl U YacToTa KojieOaHuM, JITTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEJIOMIICHHUS CPEJbl), IPH ONHUCAHUU
NPaBWJIBHO TPAKTOBAaTh (PU3WYECKUI CMBICI HCIOJNb3YyEMbIX BEIMYUH,
0003HAaYEHUsI W EIUHULIBI (PU3NUYECKUX BEITUYUH, HAXOJIUTHb (HOPMYJIBI,
CBS3BIBAIONIUE JAHHYIO (DU3WYECKYIO BEJIMUMHY C JPYTUMHU BEJIUYHMHAMU,
CTPOUTH TPpaPUKN N3YICHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYNH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3MUECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXpaHEHUs HHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
MPUHITUI  CYMEPIIO3UIIMA CHWJI, TPHWHIMI OTHOCUTENbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXPAaHEHHWS HMMITYJIbCA, 3aKOHBI OTPAXCHHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUs 3apsI0BOTO U MACCOBOTO YHMCET
NP SIIEPHBIX PEAKIUSAX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aITUCHIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHNE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM YHWCJIE U B
KOHTEKCTE CUTyaIlui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JTOTHYECKHUX
IaroB C ONOpod Ha 2—3 H3yYEHHBIX CBOMCTBA (DU3MYECKUX SIBJICHUU,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peniath pacuéTHbIC 3a/1a4u (OMHUPAOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM),
UCTIONB3YS 3aKOHBI U (JOPMYITBI, CBS3BIBAIONINE (PU3NUECKUE BEIUYNHBI: Ha
OCHOBE aHaJIM3a YCJIOBHSI 3a7[auy 3alUChIBATh KPATKOE YCIOBHE, BBISBISThH
HEJIOCTAIOIINE WU U30BITOYHBIC JaHHBIC, BEIOMPATH 3aKOHBI U (hOPMYIIBI,
HEOOXOMMMBIC JII PEIIeHWs, TNPOBOAUTH pacdy€Thl H  OIICHUBATH
PEATUCTUYHOCTH TIOJTYYCHHOTO 3HAYCHUS (PU3NICCKOM BETUIHHEI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO PEIIUTh TPU TTOMOIIH
(bU3MYECKUX METOJOB, WCIIONB3YS OINHMCAHWE HWCCIEAOBAHUS, BBIICISATH
IpoBepsieMOe  TPEANOJIOKEHNE, OICHWBAaTh TMPABUIBHOCTh TMOPSAKA
NPOBEJCHUS  WCCIEAOBAaHUSA, JelaTh BBIBOJBI, HWHTEPIPETHPOBATH
pEe3yNbTaThl HAOTIOACHUI U OTBITOB,

MPOBOJUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SBICHUN WA
bu3nueckux CBOMCTB Ten (M3yuyeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHUs! PHEPruH, 3aBUCUMOCTb IEpUOJAA KOJICOAaHUN MPYHKUHHOTO
MasiTHUKa OT MAacChl Tpy3a U >KECTKOCTU MPY>KUHBI U HE3aBUCHUMOCTH OT
aMIUTUTY/Ibl MaJbIX KOJEOAHUM, MPSIMOJIMHEHHOE PACIPOCTPAaHEHUE CBETA,
pasiiokeHre Oenoro cCBeTa B CIEKTP, U3YYEHUE CBOWCTB M300paKeHUsS B
MJIOCKOM 3€pKajie M CBOWCTB M300pakeHHsI TpeaMeTa B coOuparormen



JWH3e, HAOMIOJCHUE CIUIOIIHBIX U JIMHEWYaThIX CIEKTPOB H3IYUYCHUS):
CaMOCTOATENbHO cOOMpaTh yCTAaHOBKY M3 HM30BITOYHOrO Habopa
000py0BaHUs, OMUCHIBATH X0/ OTbITA U €T0 Pe3yIbTaThl, (HOPMYINPOBAThH
BEIBOJIBL;

MPOBOJIUTH MPU HEOOXOIUMOCTH CEPHUIO0 TPSIMBIX H3MEPEHUH, OTpenemss
CpellHee 3HAuYeHHEe U3MepseMON BeIUYUHBI ((POKYCHOE pacCTOSTHUE
cobuparomiell JMH3bI), OOOCHOBBIBaTH BBIOOP cCIOCOOa H3MEpPEHHS
(M3MepUTENHHOTO MPUOOpA);

MPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
MCITIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHU MPHU
PaBHOYCKOPEHHOM JBWKEHHMHM 0€3 HadalbHOM CKOpPOCTH, MEpHoJa
KOJICOaHMI MaTeMaTH4eCKOro MasTHHUKA OT JJIMHBI HUTH, 3aBHCHUMOCTHU
yria OTpaK€HUs CBETa OT yrja MaJeHUs U yria MpeloOMJICHHUs] OT yria
NajieHus1): IJIAHUPOBATh HCCJIEJAOBAHHME, CaMOCTOATENBLHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yJabTaThl IOIYYCHHOHW 3aBHCHUMOCTH
(bu3nYecKX BEJIWYMH B BUAE TAaOMUIl M rpadUKOB, JE€JIaTh BHIBOILI IO
pe3yibTaTam UCCIeI0BaHuUs;

MPOBOJIUTh KOCBEHHBIC HW3MEPCHHUS (PU3NYECKUX BEIWYUH (CpeaHss
CKOPOCTh 1 YCKOPEHHE TeJla PU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE
CBOOOJTHOTO TMaJIeHUus, KECTKOCTh TMPYXKHUHBI, KOIPOUIIMEHT TPEeHUS
CKOJIBKCHHS, MEXaHW4yeckas paboTa M MOIIHOCTb, 4YAaCTOTa U TEPHO]
KOJICOaHWM MaTeMaTHYEeCKOTO W TPYKWHHOTO MAasTHHUKOB, ONTHYECKAs
cuia coOuparmiel JUH3bI, pPaguOaKTUBHBIA (OH): TUJIAHUPOBATH
U3MEpPEHUsI, COOMpaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY W BBINOJIHSTH
U3MEpPEHUs, CIeAys MPEeUIOKEHHON HHCTPYKIIMH, BBIYUCIISATH 3HAYCHUE
BEJIMYMHBI M aHAJM3UPOBATH MOyUYEHHBIE PE3YJIbTAThI C YUETOM 3aJaHHON
IIOIPETHOCTHA U3MEPEHUN;

COOJII0IaTh TIpaBUjIa TEXHUKU O€30MaCHOCTH MpHU padboTe ¢ 1ab0paTOPHBIM
000opy10BaHUEM;

pasnmuyaTh OCHOBHBIC TIPU3HAKH W3YYCHHBIX (U3UYECKUX MOJICIICH:
MaTepuaibHas TOYKA, aOCOJIOTHO TBEPAOE TEJNO, TOYCUHBIH HCTOYHUK
CBETa, JTy4, TOHKAas JIWH3a, TUTAHETapHasl MOJIeTh aTOMa, HYKJIOHHAsI MOJIETTh
aTOMHOTO sIJIpa;

XapaKTepPU30BaTh NPHHIMIBI JACHCTBUS HW3YYCHHBIX TPHOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha WX oOmnHucaHus (B TOM YHCIIE:
CIUAOMETP, JATYMKW TIOJOKCHHS, PACCTOSHHUS W YCKOPEHUS, PaKeTa,
9XOJIOT, OYKH, TMEpUCKOl, ¢OToanmapar, ONTUYECKUE CBETOBOJIbI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), wucCmonib3ys 3HaHHUS O
CBOMCTBaX (PU3MYECKUX SIBICHUH H HEOOXOAUMbIe (PU3NUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHMUECKHUX
YCTPOUCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTUIECKUX MTPOIIECCOB MPH



pelieHnrd y4eOHO-TIPAaKTUYECKUX 3aJad, ONTHUYECKHE CXEMBI JJIs
IIOCTPOEHUS NU300paKEHU B IIJIOCKOM 3epKajle U coOuparonien JuH3e;
OPUBOJUTH  HpUMEpbl  (HaXoAWTh  HMHPOpPMALMIO O  IpPHUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HU JJi1 obecriedeHusi 0€30MacHOCTH MpHU 0OpalieHnu ¢ npudopaMu u
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPaHEHUS 3I0POBBS U COOIIOACHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY KaIOIIEH CpE/Ie;

OCYIIECTBIATh TOUCK HHpOpMamuu (PU3MUECKOTO COJIEpKaHUsA B
HuTepHeTe, caMOCTOATENBHO (GOPMYIINPYS MOUCKOBBIN 3aIIPOC, HAXOIUTh
IYTU ONpPEAENIEHUs JOCTOBEPHOCTH MOJy4YEHHOM MH(OPMALIUK HAa OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOJTHUTENFHBIX HICTOYHHUKOB,

UCIIONIb30BaTh MPH BBIMIOJHEHUU YUYE€OHBIX 33JaHUN HAYYHO-TOMYJISIPHYIO
auTepaTypy GU3MUECKOTO COACPKaHMsI, CIPABOYHBIE MaTEPUAIIbI, PECYPChI
cetu UHTepHeT, Biazerp NpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMHCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
uHpOpMallMM U3 HECKOJbKUX HCTOYHHMKOB (PU3UYECKOTO COJICpIKaAHUS,
MyOJIMYHO MPECTABIATh PE3yNbTaThl MPOSKTHOW HITM UCCIIE0BATEILCKOM
JESTENIbHOCTH, TpPH OSTOM TPaMOTHO  HCIIOJB30BAaTh  W3YYCHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszzgena (U3UKH U COMPOBOXKIATH
BBICTYIUICHUE TMpEe3eHTaIeil ¢ y4€ToOM OCOOCHHOCTEW ayJuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IIJNTAHUPOBAHHUE

7 KIIACC
KounyecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
pecypchl

Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
1.1 ® ) bubnnoreka [JOK

' H3Hia - Hayka o fipupole https://m.edsoo.ru/7f416194
12 ® ) bubnuorexa [JOK

' HISHHACCKHE BETHHAMHAL https://m.edsoo.ru/7f416194

. bubnuoreka [IOK

1.3 EcTecTBeHHOHAy4HbBIN METO/ MO3HAHUS 2 https-/m.edsoo.ru/7f416194

Hroro no paszneny 6

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

bu6nmoreka [JOK
2.1 Crpoennue BemecTra 1 https://m.edsoo.ru/7f416194
JIBr>KeHWe U B3aMMOJICVICTBUE YaCTHI] bubnmnoreka [JOK
2.2 BellleCcTBa 2 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 https://m.edso0o.ru/7f416194
Wroro no pazmeny 5

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl




bubmuorexa [JOK

3.1 MexanmiecKoe ABmKeHe 3 https://m.edsoo.ru/7f416194
3.2 Nuepuusi, Mmacca, IMIOTHOCTD 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.3 Crra. Bunet crn 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB
Hasnenue. llepenaya naBneHust TBEpAbIMU bubanoreka [JOK
4.1 TEIaMU, )KUJIKOCTIMH U ra3aMu 3 https://m.edsoo.ru/7f416194
bubmmoreka IIOK
4.2 HaBreHne KuKocTH 5 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
4.3 ATMOC(hEpHOE aBieHHe 6 https://m.edsoo.ru/7f416194
JlencTBUE KUAKOCTH U ra3a Ha IOrPYyKEHHOE bubmmnoreka HOK
44 B HUX TE€JIO 7 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGoTa n MOIIHOCTD. JHeprus
bubnunorexa LIOK
5.1 Pabora 1 MOIHOCTS 3 https:/m.edsoo.ru/7f416194
bu6nunorexa LIOK
5.2 IIpocTsie MEXaHU3MBI 5

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




bu6nmoreka [IOK
5.3 Mexammaecias sBepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpemst 3
K II
OBIIEE KOJIMYECTBO YACOB 10 TTIPOTPAMME 68 OHTPOJILHDIC paKtirecKue
paboTsl 3 paboter 12
8 KIIACC
KounuectBo yacos DJIeKTPOHHbIE
Non/ HaumeHoBaHHe pa31e/ioB H TeM (uu¢posbie)
(]
s NMpPoOrpaMmblI Beero o0pa3oBaTejibHbIE
pecypcebl
Pa3znea 1. TensioBble siBJIeHUS
5 bubmmoteka IIOK
1.1 CrpoeHue u CBOWMCTBA BELIECTBA 7 https:/m.edsoo.ru/7f418 1 ce
bu6nmorexa LIOK
1.2 Tenosere mponecch! 21 5 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIE SIBJICHUSA
DIIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE TeNa U bubnuoteka [JOK
21 HX B3aMMO/ICVCTBUE 7 1 https://m.edsoo.ru/7f4181ce
. . but6mmoreka [IOK
2.2 IToCTOSIHHBIN 2IEKTPUUECKUNA TOK 20 7 https://m.edsoo.ru/7f418 1ce
bubnunorexa LIOK
2.3 MarHUTHLIC ABTCHAA 6 1.5 https://m.edsoo.ru/7f4181ce




54 3 4 bubnunoreka LIOK
’ JICKTPOMArHHTHAT MHAYKINA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 68 Konrponbrie | Ipaxruueckue
pabotsl 3 pabotsl 14.5
9 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
N n1/ HanmenoBaHue pa3jiesioB U TeM (uudposbie)
[
v NMPOrpamMmbl Beero oOpa3oBaTe/ibHbIE
pecypchl
Pasznea 1. Mexanuueckue siBJeHUSA
MexaHndeckoe ABMKEHNE U CIIOCOOBI €r0 bu6nmorexa LIOK
L1 OIIMCAHUS 10 1 https://m.edsoo.ru/7f41a4a6
12 B . 5 bubnuoreka [{OK
’ 3aMMOACHCTBHC TCI 0 1 3 https://m.edsoo.ru/7f41a4a6
13 3 bubmmoteka IIOK
’ AKOHBI COXpaHCHIA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. Mexanndeckue KoJ1e0aHus U BOJIHEI
bubnunorexa LIOK
21 Mexanuyeckue konebanus 7 3 https://m.edsoo.ru/7f41a4a6
59 M 3 but6mmoreka [IOK
’ CXAHITICCKHIC BOMHBL. IBYK 8 1 3 https://m.edsoo.ru/7f41a4a6




Hroro no pazneny 15

Paznen 3. 3J'[eKTp0MaFHI/ITHOE moJie U 3JICKTPOMATrHUTHBIC BOJIHBI

31 DIIEKTPOMArHuTHOE MOJIE U 6

SJICKTPOMArdMuTHBIC BOJIHBL

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny 6

Pa3znen 4. CBeToBbBIC SIBJEHUS

4.1 3aKOHBI pacIpOCTPaHEHUs CBETA 6 bubnnorexa [JOK
https://m.edsoo.ru/7f41a4a6
47 5 bubmuorexa [JOK
) JIME3E B ONTHIECKAS HPHOOPEL 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenue 6enoro cBeta B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pa3zgen 5. KBaHTOBLIE IBJICHUSA

bu6mmoreka [IOK
5.1 Hcnyckanne v morionieHrne CBeTa aTOMOM 4 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
3.2 Crpoere aTomMHOrO s1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 slnepHete peakuyn 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3nes 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb




[ToBTOpEeHME M 0000IIIEHNE COACPIKAHUS bubanoreka
6.1 Kypca pusuku 3a 7-9 kinacc 9 [HOK
2
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBILEE KOJMYECTBO YACORB T10 [TIPOT'PAMME 102 Konrponbabie | Hpaxtucckue
paboTsI 3 pabotsl 27







HOYPOYHOE IIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTtBo

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

®du3nka — HayKa O PUPOJIE.
SBnenuns npupojibl. Guzndeckue
SABJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPHUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

duznyeckue BeINYUHBI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIIepaTypbl P TOMOIIH
XKHUJIKOCTHOTO TEPMOMETpA U JaTYHKA
TeMneparypbl”

Kak ¢usuka u apyrue ecTeCTBEHHbBIE
HayKH U3Y4aroT PUPOLY.
EcrecTtBeHHOHAaY4YHBIN METO
no3HaHus. Onucanue PU3NIeCKuX
SIBJICHUM C TTOMOILBIO MOJIeIeH

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a




VYpok-uccnenosanue "[Ipoepka
THITOTE3bI. JAILHOCTD MOJIETa
HIapuKa, MyImeHHOr0 TOPU30HTAIBHO,
TeM OoJIbIIIE, YeM OOJIBIIIE BHICOTA
mycka"

Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE
BellleCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/Ie HaCTull BCIICCTBa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

YPOK—I/ICCHGHOBaHI/IC «OnpITH 10
Ha6J'IIOI[eHI/IIO TCILJIOBOI'O paCIIupCHUA
ra3oB»

10

AFpeFaTHBIe COCTOAAHHA BCIICCTBA

11

B3aumocss3b Mexy CBOMCTBAMU
BEILIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

12

MexaHndeckoe IBMKEHHE.
PaBHOMEpHOE U HEpABHOMEPHOE
JIBUKEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a05c6

13

Cxopoctb. EnuHuIbI ckopocTu

bubmuorexa [JOK
https://m.edsoo.ru/ff0a079c




bubmuorexa [JOK

14 Pacuer myT 1 BpeMeHU IBIOKCHUS https://m.edsoo.ru/ff0a0ac4
WNuepuus. 3akoH HHEPLMH.

15 BsaumoieiicTBIE TeN Kak MpUYMHA brbmorexa [IOK
M3MEHEHHUS CKOPOCTH JIBUKEHUS TEI htps://m.edsoo.ru/ff0a0c10
ILnotHOCTH BemiecTBa. Pacuer Macceol u bubnmoreka [JOK

16 o0bema Tena 1o €ro MIOTHOCTU https://m.edsoo.ru/ff0a0fee

17 Jlaboparopuas pabota «OnpeneneHue
IJIOTHOCTYU TBEPIOIO TEJIA»

Pemenue 3aga4d mo reme "IIOTHOCTE bu6mmoreka [IOK

18 BerecTna" https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepHUCTHKa

19 B3aumozeicTeus ten. Cuiia
ynpyrocty. 3akoH ['yka
JlaGopaTtopHast pabora «3yuenue
3aBUCHUMOCTH PACTSKEHUS

20 (tedopmaniun) Npy>KUHBI OT
IIPUIJIOKEHHOMN CUIIBI»

21 SBnenue tarorenus. Cumia TsHKECTH
CBA3b MEXY CHUIION TSKECTH U

27 maccoif Tena. Bec Tena. Pemenue brbmorexa LIOK
3amad o Teme "Cria TsoKecTH" https://m.edsoo.ru/ff0al778

’3 Cuna TspKecTH Ha IpYTuX IUIaHEeTax. bubnnorexa [JOK

®u3nuecKue XapaKTEPUCTUKH TUIAHET

https://m.edsoo.ru/ff0al1502




bu6mmoreka [IOK

24 M3mepenne cuit. Jlunamomerp https://m.edsoo.ru/ff0al8cc
55 B - bu6mmoreka [IOK
cc Tema. HepecoMocTh https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HalIpaBJIEHHbIX
26 II0 OJIHOM TIPSAMOI. Bubsmorexa IIOK
PaBHOjIeicTBYIOWAs CHJT https://m.edsoo.ru/ff0ala70
Pemenne 3anad o reme
27 "PaBHonelicTBytomast cui"
TpeHue CKONbKEHU U TPEHUE OKOS. bubnuorexa [JOK
28 Tpenue B mpupoje U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopnast pabora «3yuenue bubnuotexa [JOK
3aBUCHUMOCTHU CUJIBI TPEHUS https://m.edsoo.ru/ff0alcc8
CKOJIbKEHUS OT CUJIbI JaBJICHUS U
XapakTepa CONPHUKACAIOIINUXCS
ITOBEPXHOCTEN»
Pemenue 3agau Ha onpenenenue
30 PaBHOACHCTBYIOLIECH CUIIBI
Pemrenne 3amau mo Ttemam: «Bec
tenay, «['paduyeckoe n3zobpaxeHue Bu6morexa IIOK
31

cu», «Cunbl», «PaBHOIEHCTBYOIIAS
cum»

https://m.edsoo.ru/ff0alde0




Kontponpnast pabGora mo Temawm:
«MexaHndeckoe JBHKEHHE», «Macca,

32 IJIOTHOCTBY, «Bec Tenay, 26.12.25
«I'padrueckoe n300pakeHUe CUI,
«Cunb»
Hasnenune. CriocoObl yMEHBIICHUS U bubmuorexa [JOK
33 YBEJIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3za. 3aBUCUMOCTD
34 JaBJIeHHs ra3a oT 00bEMa, brbmorexa [IOK
TeMIepaTypbl https://m.edsoo.ru/ff0a2376
[Tepenaua naBneHust TBEPABIMU
35 TeJIaMH, KUIKOCTSIMH U ra3aMu. 3aKOH brbmiorexa [IOK
Tackas https://m.edsoo.ru/ff0a25b0
JlaBiieHUE B )KUJIKOCTH U rase, bubnuotexa [JOK
36 BBI3BAaHHOE JICHCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
Pemenue 3anau o teme «JlapneHue B bubmuoreka [JOK
37 JKUJIKOCTH U Taze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
38 CooOmaromnuecs cocybl bubnmnorexa [JOK
https://m.edsoo.ru/ff0a2970
. bubmuorexa [JOK
39 I'napasimieckuii mpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopuiaeBoi

JKUJIKOCTHBINA HAacoC




AtMmocdepa 3emiu. [IpuanHbI
CYILIECTBOBAHHMS BO3YIIHOW 000I0UKH

41 3emin. 3aBUCUMOCTB aTMOC(epHOTO Bubmoreka [IOK
JABIICHHUS OT BBICOTBI HaJl yPOBHEM https://m.edsoo.ru/ff0a2bSa
MOpst
4 B A bubmuorexa [JOK
€C BO3TyXa. ATMOCHEDPHOE JaBIeHHE https://m.edsoo.ru/ff0a2b5a
N3mepenne arMocepHOTo JaBieHuUs. bubnuorexa [JOK
43 OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(EPHOTO J1aBICHUS
44 OT BBICOTBI HaJl yPOBHEM MOPSI bub6morexa [HOK
https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
45 JIaBJICHUE HA Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amau nmo reme "
46 ATtMocdepHoe naBieHue"
JlelicTBUE KUJIKOCTH U Ta3a HA
47 HOTPY>KEHHOE B HUX TEJIO. bubnmorexa [IOK
ApXHMeOBa cua https://m.edsoo.ru/ff0a3276
JlaGopaTtopnasi pabora «OmnpeneneHue
48 BBITAJIKHMBAIOIIEN CHIIBI, IEHCTBYIOMIEH brbmorexa LIOK
HA TeJIO, TIOTPYIKEHHOE B JKHIKOCTBY https://m.edsoo.ru/ff0a33fc
49 JlaGopaTopHas paboTa 1o Teme bubnuotexa [JOK




«HccnenoBanrue 3aBUCUMOCTH Beca
TeNa B BOZIe OT 00bEMa MOTpy>KEHHOM
B )KHJIKOCTb YaCTH TeJIa»

https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnast pabota
"KoHcTpyrpoBaHue apeomMeTpa uiu
KOHCTPYHUPOBAHUE JIOJKHA U
onpeneneHue e€ rpy30noabEMHOCTH"

52

Pemenue 3amau no reMaMm: «IIlnaBanue
CYIOB. BOSI[yXOHJIaBaHI/IC»,
((I[aBJ'IeHI/IC TBEPALIX TCII, )KI/I,Z[KOCTeﬁ u
ra3oB»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTtponpsHast pabora o Teme
«/laBrieHue TBEPIBIX TEJ, KUIAKOCTEH
u ra3oB»/Bcepoccuiickas
npoBepouHas paboTa MpH MPOBEACHUT
C MCITOJIb30BaHUEM KOMITBIOTEPA

54

Mexannueckas pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

MomaocTts. EAUHUIIEI MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenoBanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM NIPU MOABbEME
o jectHuie"

57

IIpocteie MexaHu3Mmsbl. Poiyar.
PaBHOBecue cuit Ha peruare




Pbruaru B TexHuke, ObITY U IPUPO/IE.

bubmuorexa [JOK

58 JlaGopaTtopHnas pabota 0.5 https://m.edsoo.ru/ff0a478e
«MccnenoBanue ycaoBHil paBHOBECHS
pblyara»
Pemienue 3a7au 1o Teme «Y clioBUs bubmuorexa [JOK

59 paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddurment nose3noro neicTpust
MexaHu3ma. Jlaboparopnas pabora

60 «3mepenue KII/[ HakinoHHOM 0.5
MJIOCKOCTH
Pemenne 3amau mo reme "Pabora, bubmuorexa [JOK

61 MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
MexaHunueckas SHeprusi.

62 Kunernueckas u noTeHIMaIbHAS bubmuorexa LIOK

https://m.edsoo.ru/ff0a4252

SHEPrus
3aK0H COXpaHEHUsI MEXaHUYECKOM bubnunorexa [JOK

63 DHEPTUU https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"JKcrnepuMEeHTaIbHOE OIpeJIeIeHNE
W3MEHEHUS KHHETHYECKON U

64 1

MOTEHUMAIBHOW SHEPTUH MPH
CKaTbIBAHUMU TEJIa I1O HaKHOHHOﬁ
IJIOCKOCTH"




KonTponbhas pabota no teme
«PaboTa 1 MOIIIHOCTb.

65 Dueprus»/Bceepoccuiickas
IpoBepoYHas paboTa npu MPOBEICHUN
Ha OyMa)>KHOM HOCHUTENe

PesepBHeIil ypok. Pabora ¢ TekcTramu

66 o teme "MexaHndyeckoe IBIKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

PesepBuelit ypok. Pabora ¢ Tekctamu
67 1o teMe "/laBineHue TBEPABIX Te,
JKAIKOCTEN U ra3os"

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0a4ffe

PesepBHeIil ypok. Pabora ¢ TekcTamu
68 no teme "Pabora. MoutHoCTb.
Ouneprus”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

68

12




8 KVIACC

KoumnuectBo DJIeKTPOHHbIE
Ne Jlata uudposbie
Tema ypoka
/i yp K W3yuenus o0pa3oBaTte/ibHbIE
oHTpoabHble [IpakTHueckue
Bcero pecypcbl
padoThI padoThI
OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUH U UX OIBITHBIE 1 Brbmiorexa [IOK
MO/ITBEp K ACHHS https://m.edsoo.ru/ff0a5256
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
Mogenu TBEPAOTO, JKUAKOTO U bubnunoreka LIOK
3 ra3000pa3HOro COCTOSTHUI BEIIECTBA 1 https://m.edsoo.ru/ff0a540e
OObsicHeHHE CBOICTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM
4 BEIIIECTBA HA OCHOBE MOJIOKEHHI 1
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 K 1 bubnuoreka [{OK
PHCTAJUIMYECKHE M aMOPHHBIC Te1a https://m.edsoo.ru/ff0a5800
CMaunBaHue ¥ KanWIISIPHOCTD. bubmmnoreka HOK
6 [ToBepxHOCTHOE HATSKEHHE 1 https://m.edsoo.ru/ff0a5530
7 - { but6mmorexa [IOK
CIIOBOC PACIIMPCHAC H CHATHC https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIEpPaTyphl CO
8 CKOPOCTBIO TEIMJIOBOTO JIBHXKEHHS 1

YaCTHI]




Buytpennss sneprus. CriocoOsl

bu6nmoreka [IOK

CTOpaHHMsI

? WU3MECHEHUS BHYTPEHHEW dSHEPruu https://m.edsoo.ru/ff0a5c60
10 Buael Teronepenauu bu6nuoreka [IOK
https://m.edsoo.ru/ff0a6412
Ypok-konpepenuus "IlpakTruueckoe
WCII0JIb30BaHUE TEIJIOBBIX CBOMCTB Bu6uorexa [OK
11
BEIICCTB M MATCPUATIOB B MCIIAX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "
KonunuectBo Tennotel. Y neabpHas bu6mmoreka [IOK
12 TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIIOBOTO OanaHca. bubnnoreka [JOK
TemnnooO6MeH U TemnoBoe paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccrnenoBanue
SIBIIGHUS TETUIOOOMEHA TPU Bu6smoreka [OK
14 CMEIIMBAHUHU XOJIOJIHOM H ropsiyei https://m.edsoo.ru/ff0a6a98
BOJBI"
PacueT koaudecTBa TEILIOTHI,
15 He00XO0IMMOTO JIJIsl HATPEeBaHUS Tea U
BBIJIEJISIEMOTO UM MPU OXJIAKIECHUU
JlaGopatopHnas pabota "Onpeznenenue bubnnoreka [JOK
16 yIEeJbHON TEMI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUMBA. Y IeJbHAas TEMIoTa bubnmoreka [JOK

https://m.edsoo.ru/ff0a7b5a




IInaBnenue u oTBepIEeBaHUE

18 KPUCTAJUTMYECKHX TENL. Y IeIbHAas bubuorexa TIOK
TeILIOTA IUIABICHMS https://m.edsoo.ru/ff0a71d2
JlaGopatopHnas pabota "Onpexnenenue bubmmoreka [IOK

19 paTopHasd p P
yACJIbHOU TEIJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
[TapooGpa3oBaHue U KOHIEHCAITHS. bubnmoreka [JOK

20 Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas temiora bu6mmoreka [IOK
napooOpa3oBaHUs ¥ KOHCHCAIIHH. https://m.edsoo.ru/ff0a786¢
3aBUCHMOCTh TEMIICPATyPhl KUTICHHS
0T aTMoc(epHOTOo JTaBICHUS
Bnaxxnocts Bozayxa. JlabopatopHas

22 pa6ora "Omnpenenenue brbmorexa LIOK

o " https://m.edsoo.ru/ff0a7628
OTHOCHUTEIIbHOM BIIaXHOCTH BO3yXa
Pemenne 3amau Ha omnpeaencHUe

23 BIIQXKHOCTH BO3/1yXa
[TpuHIHIBI paGOTHI TETIIIOBBIX

24 nsurareneif. [lapoBast TypOuHa.

JIBurarenb BHYTPEHHETO CTOPaHHUs
KII/ TermoBoro nurarens. TenmnoBbie

25 JIBUTATENN U 3aIlUTa OKPYXKaroumein brbmorexa IOK
cpesl https://m.edsoo.ru/ff0a7c7c

o6 3aKOH COXpaHEHHS U MTPEBPALICHUS

OHCPIHUU B TCIJIOBLIX IMPOLIECCAX




[ToaroroBka Kk KOHTPOJIBHOU paboTEe MO
TteMme "TemoBeie sBieHns. M3menenne

bu6mmoreka [IOK

27 arperaTHBIX COCTOSHHUH BellecTsa" https://m.edsoo.ru/ff0a83f2
KouTponbhas pabota no teme
28 "TerioBble sBIeHus. VizMeHeHue 19.12.25 Bubmorexa LIOK
arperaTHbIX COCTOSHHIT BemecTsa" https://m.edsoo.ru/ff0a86ae
Onektpuszaiuss  Ten.  JBa  poxa
29 AIEKTPUUYECKUX 3apsI0B
VYpok-uccnenoBanue "InekTpuzanus
30 TeJl UHAYKIUEH U IpU
CONPUKOCHOBEHUH"
B3anmoneiicTBre 3apsyKEHHBIX TEIL. bu6mmoreka [JOK
31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTpUUYECKOE MOJIE.
- HarmnpskeHHOCTB AJIEKTPHYECKOTo Bu6muorexa [JOK
nons. [TpHHIHII Cynepro3uInH https://m.edsoo.ru/ff0a8a0a
AIEKTPUUECKUX TOJIEH
Hocutenu snekrpuueckux 3apsios.
33 OnemeHTapHbli 3apsan. CTpoeHue
aToma
[IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH bubnmoreka [JOK
34 COXpaHEHUs DJIIEKTPUUIECKOr0 3apsia https://m.edsoo.ru/ff0a8ef6
25 Pemenue 3aga4 Ha npuMEHEHNE bu6mmoreka [JOK

CBOMCTB 2JIEKTPUYECKUX 3apsAI0B

https://m.edsoo.ru/ff0a90cc




DNEeKTpUUECKU TOK, YCIIOBUS €TI0

36 cymecTBoBaHus. McTOUHUKH Bubmmorexa LIOK

EKTPHHEECKOTO TOKA https://m.edsoo.ru/ff0a95a4
. bubnuoreka [IOK

37 JlelicTBUS AIIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBre

38 AJIEKTPUYECKOTO T0JISI Ha TPOBOIHUKHU 1
U TADJICKTPUKU"

DJIEKTPUYECKUH TOK B METaslIax, bu6mmoreka [IOK

39 JKHUIKOCTSIX U rasax https://m.edsoo.ru/ff0a9838
DneKkTpruyecKas 1enb U €€ COCTaBHbIE

40 4acTu
Cuna toka. JlaGopaTopHas pabora

41 "N3mepeHue u peryampoBaHue CUIIbI 0.5 Brbmmorexa LIOK
ToKa" https://m.edsoo.ru/ff0a8bd6

oKa
DIEeKTPUUYECKOE HaAIPSIKEHUE.

0 Bonsr™merp. JIaboparopnas pabota 0.5 Bubmmoreka LIOK
"H3mepenue 1 pery1npoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHns"

ConpoTtuBieHre MPOBOJHUKA. bubnmoreka [JOK

43 VY ienpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnas pabora "3aBUCUMOCTh
AIEKTPUIECKOTO COMPOTUBIICHUS Bu6moreka [OK

44 1

MIPOBOJTHUKA OT €T0 JJTUHBI, IJIOIIA T
MOTIEPEYHOro CeUeHus: U marepuana”

https://m.edsoo.ru/ff0aa738




3aBUCUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka brbmorexa [IOK
Lenu https://m.edsoo.ru/ff0aa44a
JlaGopaTtopHas padora "HcciaenoBanue
3aBUCHUMOCTH CHJIbI TOKA, UTYILErO

46 4yepes PE3UCTOP, OT COMPOTUBIICHHUS bu6morexa IIOK
PE3UCTOpA U HANPSDKCHUS Ha https://m.edsoo.ru/ff0aa04e
pesucrope"
[TocnengoBarenbHOE U MapaieIbHOE

47 COEMHEHUS IPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka

48 MIpaBHJIa CIOKEHHSI HAMIPSHKEHUN TIPH Bub6snuorexa LIOK
NOCICA0BATCIBHOM COCTMHCHUH IBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopoB”
JlaGopatopnas pabora "IIpoBepka

49 MIpaBuUJIa JJIs CHITBI TOKA MPU Bu6uoreka [JOK
HapaICIbHOM COCAMHCHHH https://m.edsoo.ru/ff0aadle
pe3uctopos”
Pemenue 3aga4 Ha npuMEHEHNE

50 3akona OMa JuIst pa3IuaHOTO bubmuorexa LIOK
COETMHERNS IPOBOHIKOR https://m.edsoo.ru/ff0aaf8a
PaboTa 1 MOLTHOCTH 3IEKTPHUUECKOTO bubmuorexa [IOK

31 ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota "OnpeneneHue

52 pabGoTBl K MOLIHOCTH SIEKTPUYECKOTO brbmiorexa [IOK

ToKa"

https://m.edsoo.ru/ff0ab3e0




DJEeKTpUYECKUe IEMU U MOTpeOnuTenn

53 SIEKTPUUECKON SHEPIHH B OBITY. bubmorexa [OK
KOpOTKO€ 3aMBIKaHIE https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJIBHOU paboTE MO
Teme "DIEeKTpUUYECKHe 3apsiibl.

54 3apspKCHHBIE Tea U UX Bubmoreka [IOK
B3auMoieiicTBUA. [10CTOSHHBII https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"

KonTponbhas padota no teme
"DJIeKTpUUECKHUE 3apsIb.
3apspKeHHBIC Tea U UX

55 B3aumoiercTBUs. [locTOsTHHBIN bubimoreka IIOK
snexTpudeckuii Tok"/Beepoccuiickas https://m.edsoo.ru/ff0abea8
MIpOBEpOYHasi paboTa MpH MPOBEICHUU
C UCIOJIb30BAaHUEM KOMITbIOTEpa
[TocTosiHHBIC MarHUTHI, X

56 B3aUMOJICVICTBHE

57 VYpok-uccnenosanue "M3yuenue nonei bubnmnorexa [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [IOK

58 MaruauTHO€e nojie. MarHuTHOE 1moJie

https://m.edsoo.ru/ff0acOba
3eMIi ¥ ero 3HaueHHUe IS )KU3HU Ha
3emiie
OmneiT Opcrena. MarHuTHoe 1nosue
59 3JIEKTPHYECKOTO TOKa MarauTHOE Brbmmorexa LIOK

ITOJIC KaTYHIIKKW C TOKOM

https://m.edsoo.ru/ff0ac1d2




60

[IpuMeHeHue >eKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3yuenue neicTBUSI MArHUTHOTO
I10JI1 Ha TIPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnonbs3oBanue 3I€KTpOABUTATENICH B
TEXHUYECKHUX YCTPONCTBAX U Ha
Tpancmopre. JlabopaTopHas pabora
"KoHcTpynpoBaHnue u usyueHue
paboTHI AJIeKTpoaABUTATENS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

62

OnsiTel @apanes. 3akoH
3JIEKTPOMATHUTHON UHIYKLIHMH.
[IpaBuio Jlenna

63

Onektporereparop. Crocoos
MOJIYYEHUS DIIEKTPUIECKOI SHEPTUH.
DNEeKTPOCTAHIINH Ha BO30OHOBIISIEMBIX
HCTOYHUKAX dHEPTUU

64

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMme "DIEeKTPUUECKHe U MAarHUTHBIE
SIBJICHUS"

65

KonrtponsHas pabora no teme
"DneKTpuuecKue U MarHUTHbIE
sBieHus"/Beepoccuiickas

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

IpoOBEpOIHAA pa60Ta IIpu MpOBCACHUN
Ha 6YME[)KHOM HOCHUTCIIC




PesepBHbIii ypok. Paborta ¢ Tekcramu

bubmuorexa [JOK

66 o teme "TemnoBele sABiIeHUS" ! https://m.edsoo.ru/ffOacc5e
PesepBHbIil ypok. Pabora ¢ TekcTamu
67 110 TeMe "[10CTOSHHBIN 2IEKTPUUECKUN 1 bubmuorexa LIOK
ToK" https://m.edsoo.ru/ff0acdc6
PesepBHBIil ypok. Paborta ¢ TekcTtamu
68 1o teme "MarHuTHsble siBiIeHUs" !
OBULIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME




9 KVIACC

KouunyecTBO JJIeKTPOHHbIE
No Jlata uudgposbie
Tema ypoka o0pa3oBaTe/bHbIE
n/n B Kontposnbubie Ipakruueckue | M3YTCHMHA
cero pecypcsbl
padoThI padoThI
MexaHuueckoe IBUKEHHE.
1 MarepuanbHas TOUKa 1
Cucrema orcuera. OTHOCUTEIBLHOCTD bu6mmoreka [IOK
2 MEXaHNYECKOT'0 JBUKEHUS 1 https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE npsAMOIIMHETHOE bubnunoreka [JOK
3 JIBUKEHUE 1 https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIMHENHOE
4 nBuxkeHue. CpeaHsisi 1 MTHOBEHHas 1
CKOPOCTh
[IpssMOnMHENHOE paBHOYCKOPEHHOE bubnuoreka [IOK
5 JIBHKEHHE. Y CKOpEHUE 1 https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO IBHKEHUS. 1
I'padux ckopoctu
JlaGopatopHas pabota "OnpezneneHue
7 YCKOpEHUA TCJIa IIpH 1 | bubmuoreka [IOK

PaBHOYCKOPEHHOM JIBIXKEHUU TI0
HAKJIOHHOH mi1ockocTu"

https://m.edsoo.ru/ff0adb18




CBo6omuoe nageaue tei1. OTbIThI

8 lanunes
PaBHOMEpHOE BHKEHUE 110 bubnnoreka [HOK
9 okpyxHocTH. [leproa u yacrora https://m.edsoo.ru/ff0ael76
oOparmenus. JInHeitHas U yrioBas
CKOpOCTH
10 LlenTpocTpeMuTENLHOE YCKOPEHHE
ITepseiit 3akoH HetoToHa. Bextop bubnnoreka [JOK
11 CUJIbI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubmmoreka [JOK
12 PaBHOelicTBYIOIIAA cHIla https://m.edsoo.ru/ff0ae72a
Tpernii 3akoH HproTOHA. bubmuoreka [IOK
13 Cyniepnio3unust Cuit https://m.edsoo.ru/ff0ac982
Pewrenne 3anad Ha npuMeHeHUe bubmmnoreka HOK
14 3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aebbc
5 C 3 r bubmmoteka IIOK
Hia yHpyrocti. JaKot 1 yka https://m.edsoo.ru/ff0aeca2
Pemenne 3amau nmo teme «Crita
16 YIPYTOCTH
JlaGopaTtopHas pabota «OnpeneneHue bubnmorexa [JOK
17 JKECTKOCTHU NIPYKUHBD) https://m.edsoo.ru/ff0aee28
bu6nunoreka LIOK
18 Cuna tpenus

https://m.edsoo.ru/ff0af738




Pemenne 3agaua mo reme «Cuiia

bu6nmoreka [IOK

19 TpEHUI» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnas pabora "Onpezaenenue bubmmoreka [JOK

20 Kod(uImenTa TpeHU CKOIbKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3anau no teme "3akoHbI

21 Herorona. Cuna ynpyroctu. Cuna bubnmorexa LHOK
Tpenns” https://m.edsoo.ru/ff0afb8e
Cuiia TSKeCTU U 3aKOH BCEMUPHOTO bubmmoreka [JOK

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO https://m.edsoo.ru/ff0af044
najeHus
Ypok-koHdepenmus "JIBuxenue Ten

23 BOKPYT IPaBUTALlMOHHOTO LIEHTPa
(Conmueunas cuctema). ['amaktuku"
Pemenne 3amau mo teme "Cuna

24 TSOHKECTH U 3aKOH BCEMUPHOTO brbmiorexa [IOK
raroTenus" https://m.edsoo.ru/ff0af5f8
IlepBas kocMHY€ECKask CKOPOCTb. bubmuoreka [IOK

25 HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUAIbHON TOUKH.
AOGComOTHO TBEPAOE TEIO.

26 PaBHOBecHe TBEPIOro Temna ¢ But6morexa [HOK

3aKPEIUIEHHON OCBIO BpalllCHUS.
MowmenT cunsl. LienTp Tsoxectu

https://m.edsoo.ru/ff0afe36




PaBHOBecue MaTepuaJbHOW TOYKH.
AOGCOIIOTHO TBEPAOE TEIIO.

27 PaBHOBecue TBEpIOTO TENIA C
3aKperIEHHOW OChIO BpAIICHUS.
MowmeHT cuinbl. LleHTp TsxecTn
Pemenne 3agau mo teme "MoMEHT bubnunoreka LIOK

28 cuibl. Llentp Tsoxectu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo

29 TeMme "MexaHu4ecKoe IBUKECHHUE. Bubmmorexa LIOK
Bsanmoyieiictare Ten" https://m.edsoo.ru/ff0b0408
KonTponbhas pabota no Teme

30 "MeXaHMYECKOE JIBUKCHHUE. 211105 | Duomoreka IOK
Bsanmoyieiictare Ten" https://m.edsoo.ru/ff0b06ec

31 Nmnynec Tena. Umnynse cuibl. 3aKoH bubmmnoreka HOK
COXpAaHEHHsI UMIIyJbca. YIpPyroe H https://m.edsoo.ru/ffOb07fa
HEYyNpyroe B3auMoJICHCTBIE
Pemienne 3amau mno Teme "3akoH bubmuoreka [IOK

32 COXpaHEHHUs uMITyJbca' https://m.edsoo.ru/ff0b096¢
VYpok-koHpepennus "PeakTuBHOE

33 JIBUJKECHHE B IPUPOJIE U TEXHUKE"

bu6nunoreka LIOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/ff0b0ag4
25 PaboTa CHIIBI TSXKECTH, CHJIBI bu6nunoreka LIOK

YIPYTOCTH U CHJIBI TPEHUS

https://m.edsoo.ru/ff0b0db8




JlaGopaTtopHas pabora «OnpeaeneHue
paboThI CHIIBI TPEHHS TTPH

36 PaBHOMEPHOM JIBH>KEHHUH TeJla 110
TOPU30HTAIBHON TOBEPXHOCTU»
CBsi3b 3HEPTUH U PaOOTHI.

37 [ToreHunaneHas s3HEeprus
Kunernueckas sueprus. Teopema o bubmuorexa [JOK

38 KMHETUYECKON YHEPT U https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHUsl YHEPIUHU B

39 MEXaHUKe
Jlaboparopnas  pabora «M3ydyeHue bubmmoreka [JOK

40 3aKOHA COXPAHEHUSI SHEPTUNY https://m.edsoo.ru/ffOb12fe
KoiebarenpHOE IBUXEHNUE U €T0 bubnmoreka LIOK

41 XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
3aryxaromue KojiedaHusl. bubmmnoreka HOK

42 Brayxnennsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
MareMaTU4eCcKUil ¥ NPy KUHHBIN

43 MasITHUKU
Vpok-uccnenopanue «3aBUCUMOCTh

44 neprosia Kojebanuii 0T KECTKOCTH brbmotexa LIOK
NPYKUHBI M MACCHI IPy3ay» https://m.edsoo.ru/ff0b197a

45 [IpeBpaimenue SHEPrUu npu

MEXaHMYECKHUX KOJIeOaHMIX




46

JlaGopaTtopHas pabora «OnpeneneHue
4acTOThl W Tepuoja KoyeOaHuin
NPY>KUHHOTO MasITHUKa

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

JlaGopatopnas pabota «IIpoBepka
HE3aBUCHMOCTHU NIeproJia KojaeOaHmi
rpy3a, HOJBEIIEHHOT0 K HUTH, OT
Macchl rpy3a»

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoaHBEL. (CBoOMcTBa
MeXaHU4YEeCKUX BOJIH. [IpomoabHbIC 1
MOTIEPEYHBIC BOJIHBI

bubnuoreka [{OK
https://m.edsoo.ru/ff0b2 1fe

49

Ypoxk-koupepenuus "MexaHnUeCKue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOJTHBI"

50

3Byk. PacripoctpaneHnue u orpaxxeHue
3BYyKa

51

VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pE30HaHC

53

Ypok-koHpepenius "YabTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOILHOM paboTe MO

but6mmoreka [IOK

TeMe "3aKOHBI COXPAHEHHUS.
Mexanuueckue KoaebaHus 1 BOJIHBI"

https://m.edsoo.ru/ff0b25f0




KontponbHas pabora o Teme

55 "3aKoHbI cOXpaHeHusl. MexaHnueckue
K01e0aHus U BOJHEL"

s6 DNIeKTPOMarHuTHOE TOJIE. bubnmnoreka HOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBoliCTBa 2JIEKTPOMArHUTHBIX BOJIH
Ypoxk-koudepennus "Llkana

sg 3JICKTPOMArHUTHBIX BOJIH. Bu6anoreka LIOK
Hcrnonbp30BaHKE JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JI1 COTOBOI CBA3U"
Vpok-uccnenosanue "M3yuenue

59 CBOJCTB 3JIEKTPOMATHUTHBIX BOJIH C Bubnnoreka [JOK
MOMOIIIBIO MOGHITBHOTO TeedoHa" https://m.edsoo.ru/ff0b2c6¢
Pemenue 3agau Ha onpeneneHne

60 YaCTOTHI U JUIUHBI DJIEKTPOMArHUTHOMN
BOJIHEI
DJNIeKTpOMarHuTHas Ipupoja CBeTa.

61 CkopocThb cBeTa. BonHOBBIE CBOMCTBA bubmorexa LIOK
CBETa https://m.edsoo.ru/ff0b31d0
Hcrounnku cBeta. [IpsimMonuHeitHoe

62 PacIpOCTpaHEHHE CBETa. 3aTMEHHUS bubmiorexa HOK
Counnia u JIyHsl https://m.edsoo.ru/ff0b3658
3aKoH OTpa)K€HUs CBeTa. 3epKaia.

63 Peuienue 3a1au Ha MpUMEHEHUE 3aKOHA Bub6morexa [HOK
OTpaskeHHs CBETa https://m.edsoo.ru/ff0b38c4

64 [Ipenomnenue cBera. 3aK0H but6mmorekxa [IOK




IMPECIOMIICHUA CBETA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.

65 Hcriosnb30BaHue MOJHOTO BHYTPEHHETO Bubmiorexa LIOK
OTpa)KEHHsI B ONITUYECKUX CBETOBOJAX htps://m.edsoo.ru/ff0b3cSc
JlabopaTtopnast pabora "HccnenoBanue
3aBUCHUMOCTH YTIJla IPEJIOMIICHUS

66 CBETOBOI'O JIy4a OT YyIJIa MaJeHUs Ha
rpaHuue "Bo31yX-CTeKa0""

Ypok-koH(pepennus "Vcnonb30Banne
67 HOJIHOTO BHYTPEHHETO OTPa’KEHUSI:
CBETOBO/Ibl, ONITHKOBOJIOKOHHAs CBS3b"
bubnunoreka LIOK

68 JIunzel. OnTryeckas cuia JIMH3bI https:/m.edsoo.ru/ff0b3f2c

bu6nmorexa LIOK

69 ITocTpoenne n300pakeHHi B TMH3aX https:/m.edsoo.ru/ff0bdd4a
JlaGopaTtopHast pabota "Onpeznenenue

70 (pOKYCHOTO PacCTOSHUS M ONTUYECKOM bubsmorexa LIOK
CHJTBI coOHparoLeit MH3bI" https://m.edsoo.ru/ff0b4206
VYpok-koHpeperuus "OnTuueckue bubmmnoreka HOK

71 JMH30BbIe TPUOOpH" https://m.edsoo.ru/ffOcOa7e

but6mmoreka [IOK

72 I'ma3 xak ontuyeckas cucrema. 3peHue https://m.edsoo.ru/FOb4684

. VYpok-koudepenuus "JledexTs 3peHus.

Kax coxpanuts 3penue"




Paznoxxenne 6eoro cBeTa B CIIEKT.
Onpitel Herorona. Cinoxenue

bubnunoreka LIOK

74 CIIEKTpaJbHBIX I[BETOB. /lucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlabopaTtopHast pabota "OIBITHI 110
pasIoKeHUIo OeI0ro CBeTa B CIIeKTpP U
75 BOCIIPUSATUIO LIBETA IIPEIMETOB IIPU UX bu6muorexa [HOK
HAOIIIOICHHH Yepe3 I{BETOBBIC https://m.edsoo.ru/ffOcOe2a
bmbTpe!"
Ypok-npaktukyM "BosHOBBIE
76 CBOMCTBA CBETA: IUCIIEPCHSI,
uaTepdepenus u nudpaxnus’
OmnbiTel Pezepdopaa v mianerapHas bubnnoreka [JOK
77 MOJENb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moneins aroma bopa
Hcnyckanue u IOIJIOLICHUE CBETa
79 aromoM. KBautsl. Jluneituarsie bubmiorexa [IOK
CIIEKTPBI https://m.edsoo.ru/ffOc144c
VYpoxk-npaktukyMm "Habmronenue bubmuoreka [IOK
80 CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
21 p . but6mmorekxa [IOK
a/THOAKTMBHOCTE H €C BUAEL https://m.edsoo.ru/ff0c1672
- Crpoenue atomHoro siapa. Hyknonnas bubnuoteka [JOK

MOACIb

https://m.edsoo.ru/ff0c18ac




PannoakTuBHBIE PEBpaALICHUS.

bu6nmoreka [IOK

83 H3oTonbl https://m.edsoo.ru/ffOclal4
Pemenwne 3agau mo teme: bubnuorexa [JOK

84 "PaguoakTuBHBIE IIpEeBpalieHus" https://m.edsoo.ru/ff0c1b4a

85 [Tepuoxa nmonypacnana
Ypoxk-koudepenuus "PagroakTuBHbIC

36 M3JTy4€HHs B IPUPOJIE, MEMIIMHE, Bubmmorexa LIOK
Texuuke" https://m.edsoo.ru/ff0c2126
Snepuble peakuuu. 3aKOHBI

87 COXpaHEHHMs 3apAI0BOTO H MACCOBOTO bubsmorexa LIOK
aQucel https://m.edsoo.ru/ff0c1c58
OHeprusi CBs3U aTOMHBIX s1ep. CBs3b bubnnorexa [JOK

88 MAacChl ¥ DHEPTUU https://m.edsoo.ru/ffOc1d7a
Pemenue 3amau o reme "Snepueie

89 peakuun"
Peakuuu cuHTE3a U IeneHUs AIEp. bubmmnoreka HOK

20 Hcrounnku sueprun ConHna u 3831 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenius "Anepuas
JHepreruka. Jlencreus

ol pPaZvOaKTUBHBIX U3ITyYEHHUI HA KUBbIE
OpTraHu3MbI"
[ToxroroBka Kk KOHTPOJILHOU paboTe 1Mo

- Teme "DJNEKTPOMarHuTHOE TI0JIE. Bu6morexa LIOK

DJIEKTPOMArHUTHBIE BOJHBI.
KBanTtoBeie siBiieHud"

https://m.edsoo.ru/ff0c223e




KontponbHas pabora o Teme
"DJIeKTPOMarHuTHOE TOJIE.

93 5
JIEKTPOMArHUTHBIE BOJTHBI.
KBanToBsie siBneHus"
[ToBTOpEHME, 000OIICHUE.

94 JlaGopaTopHbie pabOTHI 11O KypCy bubmmorexa LLOK
"BaaumoneiicTaue Te" https://m.edsoo.ru/ff0c245a
[ToBTopenue, 0600menue. Pemenne

95 PACUYETHBIX U KaUeCTBEHHBIX 3324 110 bubnmoreka IOK
Teme "Temiosble npotecch” https://m.edsoo.ru/ff0c2572

96 [ToBTOpenue, 0600menHue. Pemenue bubmmoreka [JOK
pacyeTHBIX U KaYEeCTBEHHBIX 3a7ay I10 https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIxX aBurarenei"

[ToBTOpenue, o6o0mmenue. Perenne

97 PACYETHBIX U KAUeCTBEHHBIX 3aa4 110 bubnmorexa LHOK
Teme "KITJ] 571eKTpOyCTaHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, o6o0IIEHNE.

08 JlaGopatopHble paboThI IO KypCy Bubmoreka HOK
"CBETOBLIC SBICHNS" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, 0600meHue. Padora ¢

99 TEKCTAMH 110 TeME "3aKOHBI bubmnorexa LIOK
COXpaHEHHUS B MeXaHuKe" https://m.edsoo.ru/ffO0c2d6a
[ToBTropenue, 06o0meHue. Pabora ¢

100 texctamu 1o teme "KoneGauus u bubmnorexa LIOK

BOJIHBI"

https://m.edsoo.ru/ff0c2e82




[ToBTopenue, 0600menue. Padora ¢

saepHas Gpusuka'

101 TekcTamu 110 TeMe "CBeToBbIE 1 bubmmoreka IIOK
SABJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTopenue, 0600menue. Padora ¢

102 TekctaMu 1o Teme "KBaHToBas u 1

OBIIEE KOJMYECTBO YACOB TIO
ITIPOT'PAMME 102 3
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[Tpunoxenue 20

K MECTOAUYCCKOMY KOMMCHTApUIO

N3menenus OOIT OOO B cootBeTcTBUU ¢ pukazoM MunmnpocsenieHus: Poccuu ot 09.10.2024 Ne 704 «O BHECEHUU U3MEHEHHI B
HEKOTOpbIe MpHUKa3sl MUHUCTEPCTBA MTpocBemeHus Poccuiickoit depepannu, kacaronyecs (eaeparbHbIX 00pa30BaTeIbHBIX POTPAMM
Ha4YaJIbHOT'O 00IIeT0 00pa30BaHMsI, OCHOBHOTO 00IIEro 00pa3oBaHuUs U CPEIHETO O0IIero 00pa3oBaHMM

B (l)eIlepaJ'ILHLIX 1 PpCTUOHAJIBHBIX MMPpOLEAYpaX OICHKU Ka4€CTBa O6pa30BaHI/I}I HCIIOJIB3YCTCA IIEPCUCHDb (KO,[[I/I(I)I/IKaTOp) pacnpeaciICHHBIX 110
KJIacCaM IPOBCPACMBIX Tpe60BaHI/II71 K pe3yJibTaTaM OCBOCHUA OCHOBHOH O6pa3OBaTeJ'IBHOI71 nporpaMmbl OCHOBHOT'O 06Iuer0 O6p830BaHI/I$I 151
QJICMCHTOB COACPIKAHUA I10 (I)I/I3I/IK6.

[IpoBepsiemble mpeaAMETHBIE PE3YIbTATHI OCBOCHUS

OCHOBHOMI O6pa3OBaTeJILHOI>'I nporpamMmbl OCHOBHOTO 06Iuer0

obpazoBanus (7 kiacc)

Kon [IpoBepsieMbie TpeIMETHBIE PE3YIbTaThl OCBOCHHSI OCHOBHOM
MpoBEpsieMOro | 00pa3oBaTEIBLHOM MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHMs
pe3ynbraTta
1.1 MCTIOJIb30BATh U3YUYEHHBIE MOHSITHUS
1.2 [pa3InyaTh SBJICHUS 10 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA

(OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC Q)HSI/ILIGCKOG SIBJICHUC

Tabmuma 22




1.3

[pacro3HaBaTh IPOSIBICHUE H3YYEHHBIX (DU3MYECKUX SIBJICHUN B
OKPY’KaIOIIIeM MUPE, B TOM Ynciie PU3NIECKHe SBJICHHS B IPUPO/IE,
[pU JTOM IIEPEBOAMTH MPAKTHYECKYIO 3a1adyy B Y4YEOHYIO,
BBIJICIIATh CYIIECCTBEHHBIE CBOWCTBA (MpU3HAKKU) (UZHUYECKHUX|
SIBJICHHI

1.4

OINMCBIBATh HM3YYCHHBIC CBOMCTBA TE€lI W (1)I/ISI/I‘ICCKI/IG SIBJICHHA,
M CIIOJIb3Ys (bmnqecm/le BCJIIMYMHBI, IIpHU OIMWCAaHHUMU ITIPaBHJIBHO
TPAKTOBATb (1)I/I3I/I‘IGCKI/II71 CMBICJI HCIIOJIB3YCMbIX BCIWYHMH, HX
0003HAUYEHHUST U (S910505050002 (l)I/ISI/ILICCKI/IX BCINYHNH, HAXOAUTD
q)OpMy.]'ILI, CBA3BIBAOIIUC JAaHHYHO (bHBH‘leCKYIO BCIMYHNHY C
JIPYTr'UMHA BCINYHNHaAMU, CTPOUTH Fpa(bI/IKI/I N3YUYCHHBIX
3aBUCHUMOCTEH (bPISI/I‘ICCKI/IX BCINYHNH

1.5

XapaKTECPpU30BaATh CBOMCTBA TCII, (I)I/ISI/I‘IGCKI/IG SIBJICHUSA U ITPOLCCCHI,
MCIIOJIB3YSl U3YUCHHBIC 3aKOHBI, IIpU 3TOM [4BaTb CJIOBCCHYHO
(1)OpMy.]'II/IpOBKy 3aKOHa MW 3allMCbiBaTb €ro MAaTCMaTH4YCCKOC
BbIPAKCHUC

1.6

00BACHATH (PU3NUECKUE SIBICHUS, TPOLIECCHI U CBOWCTBA TEJ, B TOM|
4ucie U B KOHTEKCTE CUTyallUld IPaKTUKO-OPUEHTHPOBAHHOIO
XapaKTepa: BbIABIATh NPUYUHHO-CIEACTBEHHBIE CBA3H, CTPOMTH
0O0BsicHeHHe M3 1 - 2 JIOTMYeCKMX IIaroB ¢ omopoi Ha 1 - 2
M3y4eHHBIX CBOMCTBA (PM3NYECKUX SIBJICHUH, (PU3NYECKHX 3aKOHA
VM 3aKOHOMEPHOCTH

1.7

pelIaTh pacueTHhIC 3a1a9u B 1 - 2 NEHCTBUS, UCIONB3Ys 3aKOHBI U
(OopMyITbI, CBSI3BIBAIOIIHE (DU3UYECKHEC BEIWYMHBI: HA OCHOBE
QHaTM3a YCIOBHS 33/Ja4ll  3allUChIBATh KPAaTKOE  yCJIOBHE,
MOJICTABJIATh (PU3NUYCCKUE BEIMYUHBI B (DOPMYJIBI U TIPOBOJIHTH
pacueThl, HAXOJIUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peIIeHUs 3a7ad, OIECHWBATh PEATUCTHYHOCTD IOJyUECHHOM
(bU3UYIECKON BETMYUHBI

1.8

pacrio3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU OMOIIH
(u3NYECKUX METOJIOB, B ONHMCAHWU HCCIIEAOBAHUS BBIIEIATH

MpoBepsieMoe  MpeAnonokeHue  (TUHoresy), pas3auyath U




MHTEPIPETUPOBATH MOMYYCHHBIH pEe3yabTaT, HAXOJUTh OUIMOKHU B
X0JI€ OIBITA, JIeJIaTh BBIBOJIBI [0 €T0 pe3yJbTaTaM

1.9

[POBOAUTH OMBITHI MO HAONIONEHUIO (DU3MUECKUX SIBICHUN WU
buznyeckux CBOMCTB Teln: (HOpMYNIHpPOBATH IPOBEPSEMbBIE
[PEIOJIOKEHNs, CcOOUpaTh YCTAaHOBKY W3 MPEUIOKEHHOIO
000pyI0BaHus, 3aIMCHIBATH X0/ ONbITa U (OPMYITUPOBATH BHIBOJIbI

1.10

BBITIOJIHATH MPSAMBIE U3MEPEHHS C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
[1(POBBIX MPUOOPOB, 3aMUCHIBATH TOKa3aHUS IPUOOPOB C YIETOM
3aJIaHHON a0COJIFOTHOM MTOTPENTHOCTH U3MEPEHUI

1.11

[IPOBOANTL HMCCICAOBAHHUC 3aBUCUMOCTH OI[HOI71 (I)I/I3I/I‘ICCKOI71
BCJINYHNHBI OT ,Z[perﬁ C HCIIOJIB30BAHUCM IIPAMBIX HSMepeHHﬁ,
Y4aCTBOBATh B INIAHUPOBAHHUU y‘Ie6HOFO HCCIICIOBaHUA, CO6I/IpaTb
YCTaHOBKY U BBIIIOJHATL HU3MCEPCHUA, CICAYA HNPCIAJIIOKCHHOMY]
[JIaHY, (1)I/IKCI/Ip0BaTB PE3YyIbTAThI HOHy‘ICHHOﬁ 3aBUCHUMOCTH
q)HSH‘leCKI/IX BCJIMYHMH B BUAC IIPCAJTOKCHHBIX Ta6J'II/II_[ n Fpaq}I/IKOB,
J1CJIaTh BBIBOJBI 110 PE3YyJIbTaTaM NCCICAOBAHU

1.12

[IPOBOJIUTh KOCBEHHBIE U3MEPEHUsI HU3UUECKUX BEITUYHH, CIICTYs
[PEIJIOKEHHON HMHCTPYKUHUH: TPU BBINOJHEHUH HW3MEPEHHUI]
cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCISATH 3HAUCHHE
MICKOMOMW BETUIHNHBI

1.13

coOnrofaTh MpaBuUja TEXHUKM O€30IacCHOCTU IMpH pabore ¢
1a00paTOpHBIM 000PYIOBAaHHEM

1.14

YKa3bIBaTh TPUHIUIBI JIEUCTBUS TMPUOOPOB W TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPHUHIUIIBI JEHCTBUS W3YYCHHBIX
MPUOOPOB M TEXHUYECKUX YCTPOWUCTB C MOMOIIBIO MX OMHCAHMS,
MCIIONB3YSl 3HAaHHUA O CBOMCTBAaX (DUM3MUYECKUX SBICHUH U
HEe0OXoauMBbIe (PH3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOJIUTH TNPUMEPHI (HAXOAUTh HH(MOPMALMIO O MpHUMEpax)
MPAKTUYECKOTO  KCMOJb30BaHUS  (PU3MUECKUX  3HaHUM B
MOBCEIHEBHON KU3HU [UIsi oOecredyeHus Oe30MacHOCTU TpH
oOpaiieHun ¢ npubopaMH U TEXHHUYECKHMMM YCTPOWCTBAaMHU,




COXpaHEHHUs 3/I0POBbSI U COONIOJECHUS HOPM 3KOJIOTHYECKOTO
MMOBEJICHUS B OKPYKAIOIICH cpejie

1.16

OCYIIECTBIISATH OTOOP UCTOUYHUKOB MH(pOpMaIK B cetu MHTepHeT
B COOTBETCTBMM C 3aJaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOUINXCS 3HAaHUW U MyTEeM CPaBHEHUS Pa3JIMYHBIX UCTOUYHUKOB
BBIIETIATH UH(DOPMALIHIO, KOTOpas SIBJISIETCS MPOTHBOPEUUBON HIIN
MO>KET OBITh HEJIOCTOBEPHOMU

1.17

MCITOJIB30BaTh IPW  BBIOJHEHUM YYEOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JIUTEPATYpPy (GPU3MUECKOro COJIep:KaHus, CIIPABOYHbBIE
MaTepuanbl, pecypcbl ceTd HHTepHeT, BlaaeTb NIpHeMaMu
KOHCIICKTUPOBAHHUS TEKCTa, IMpeoOpa3oBaHusi HHGOpPMAIUU W3
OZHOM 3HAKOBOW CHCTEMBI B JAPYTYIO

1.18

co3daBaTh COOCTBEHHbIE KpaTKHE€ MUChMEHHbIE U  YCTHBIE
cooOIleHuss Ha OcHOBe 2 - 3 HCTOYHHKOB HH(pOpManuu
(bu3UYECKOro coiep KaHus, B TOM YHUCIIe IyOJIUYHO JIeJaTh KPATKUe
COOOIIIEHNs O pe3yabTaTaX MPOEKTOB MM Y4eOHBIX UCCIICOBAHUIA,
[PY OTOM TIPAMOTHO HCIOJB30BATh WM3YUYEHHBIM ITOHATUHHBIN
anmapaT  Kypca  (U3WKH,  CONPOBOXAATh  BBHICTYILICHHE
[pe3eHTalnen

1.19

[Py BHIIOJHEHUM  Y4E€OHBIX TPOEKTOB U  HCCIEAO0BaHUN
pactpenensaTb OOsS3aHHOCTH B TPYINE€ B COOTBETCTBUH C
[MOCTaBJICHHBIMM 3aJadyaMi, CJICAUTh 3a BBINOJHCHHEM IIJIaHQ
neficTBUI, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJAJ B
e TeIIbHOCTD TPYIIIBI, BBICTpanBaTh KOMMYHUKATUBHOE

B3aMMOJICVICTBUE, YUUTBIBAsI MHEHUE OKPYKAIOIIHNX

IIpoBepsieMbie rrieMeHTHI conepkanus (7 Kiacc)

Kon

pa3aciia | 53JICMCHTA

Kon

[IpoBepsieMble I€MEHTHI COAEPKAHUS

1 DOU3NKA U EE POJIb B ITO3HAHINIM OKPYXXAIOIIET'O MUPA

Tabmmma 22.1



1.1

du3nka - Hayka o npupoje. SABiaenust npupoasl. GU3NYECKUe SBICHUS:
MEXaHU4YECKHEe, TeIJIOBble, JJIEKTPUUYECKHE, MarHUTHBIC, CBETOBEIC,
3BYKOBBIE

1.2 |®usnyeckue BeauuuHbl. M3mepenne pusnueckux BennunH. Pusndeckre
npubopsl. [TorpemnocTts u3mepenuii. MexxyHapoiHasi CUCTEMa €AMHHUI

1.3 |[EcTecTBeHHO-HAYYHBbIH METOJA TIO3HAHMS: HAOJIOJCHHE, OCTAHOBKA
HAyYHOTO BOIIPOCA, BBIABM)KCHHE TUIOTE3, SKCIEPUMEHT IO NPOBEPKE
rurnores, 00bsICHEHNE HAOII01aeMOT0 SIBICHUS

1.4 |Onucanue GU3NUECKUX SBICHHIA C IIOMOIIBIO MOJETIEH

1.5  |[IpakTryeckue paboOTHI:

l3MepeHne pacCTOSTHUM.

l3Mepenue oobemMa KUAKOCTH U TBEPAOTO Teja.

OripeziesieHre pa3MepoB MaJbIX TEJ.

l3mepeHre TemMneparypsl NpU IOMOIIM >KMIKOCTHOIO TEPMOMETpA U
aT4rKa TEMIEpPaTyphl

[TEPBOHAYAJIbHBIE CBEJIEHIM A O CTPOEHWUN BEIIECTBA

2.1  |Ctpoenue BemiecTBA: aTOMbl M MOJICKYJbI, UX pa3mepbl. OIBITHI,
TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILECTBA

2.2 |IpmxeHue 4vacThl BemlecTBa. CBsS3b CKOPOCTH JIBIDKCHUS YacTHUI[ C
remneparypoil. bpoyHoBckoe nBrkenue, nuddysus

2.3 |B3amMoJeliCTBHE YaCTHI] BEIIECTBA: NPUTSHKCHUE M OTTATKHBAHUE

2.4 |ArperaTHble COCTOSHHS BEIIECTBA: CTPOCHHE Ta30B, MKUAKOCTEH U
TBEPIBIX (KpUCTAIMYECKUX) Tel. B3auMocBs3b MEXIy CBOilcTBaMu
BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX U UX AaTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5  |OcoOeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI

2.6 [[IpakTHyeckue paboThI:

OI_ICHKa AuamMeTpa aroMa MCETOAOM pPsSJ0B (C HCIIOJIBb30BaHHEM

dororpaduii).
OnbITH IO HAOJIIOIEHUIO TEIIJIOBOTO PACIIMPEHHs ra30B.

OMBITHI 110 O6H&py>KCHI/IIO JEHUCTBHS CUI MOJICKYJIAPHOTO ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI




3.1

MexaHndeckoe JBHKCHUC. PaBHOMepHOC N HCPAaBHOMCPHOC IBUKCHHUC

3.2 (Cxopoctb. CpenHsisi CKOPOCTh NP HEPaBHOMEPHOM JBHKEHHHU. Pacuer
[IyTU ¥ BPEMEHHU JBUKCHHUS

3.3 [Bnenue mHepimu. 3aKOH MHEpUUHU. B3auMoaeicTBrE TEN KaK MPUYHHA
M3MEHEHHUsI CKOPOCTH JIBHKEHUS Tell. Macca kak Mepa MHEPTHOCTH TeJla

3.4  [[lnotHocts BemiectBa. CBsi3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJT B
eauHuIEe 00beMa BENeCcTBa

3.5 |Cuia Kak XapaKTEpUCTHKA B3aUMOJICHCTBHS TEJ

3.6 |Cuna ympyrocth u 3akoH ['yka. M3MepeHue CHIIBI C IOMOIIBIO
TMHAMOMeETpa

3.7  |SIBneHue TATOTEHUS U cuia TshkecTH. Criia TSOKECTH Ha IPYTUX TUIaHeTax.
Bec tena. Hesecomocts

3.8  |Cuna tpenus. TpeHuUe CKOIBKECHUS U TPEHUE TIOKOsl. TpeHue B mpupoe u
TEXHUKE

3.9  [CnoxeHue cuj, HapPaBICHHBIX 110 OJHOM NpsiMoil. PaBHOIEHCTBYOIAs
I

3.10  [[paktuueckue pabOTHI
OnpezaeneHne CKOPOCTH PaBHOMEPHOTO JIBUKEHUS (ILIapuKa B )KUKOCTH,
MOJIENIN SJIEKTPUYECKOT0 aBTOMOOMIIS M TaK Jiasee).
OnpeneneHue cpefHell CKOPOCTH CKOJIbXKEHUsI OpycKa MM LIapHKa I10
HAKJIOHHOM INIOCKOCTH.
OnpeneneHye MI0THOCTH TBEPAOTO TeNa.
OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsDKeHHs (nedopMmarvn)
[PYKUHBI OT IPUIIOKEHHOM CHJIBI.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHUSI CKOJIBKEHUS OT,
Beca TeJla M XapakTepa CONPUKACAIOIINXCSI TOBEPXHOCTEN

3.11 |®Ousmueckue sABICHHUS B MPHUPOAE: MPUMEPHI IBIKCHHS C Pa3THYHBIMH
CKOPOCTSIMU B >KMBOW W HEXHMBOW INPHUPOAE, AEHCTBHE CHUIIBI TPEHUS B
IPUPOJIE U TEXHUKE

3.12  [TexHuueckue yCTPOWCTBA: AMHAMOMET], TOAITHITHUKH

JTABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEN 1 T'A30B




4.1

I[aBJ'IeHI/IC TBEPAOro TcCia. Crioco0x1 YMCHBIICHUA MW YBCIUYCHUA
J1aBJICHUA

4.2

I[aBJ'IeHI/Ie rasa. 3aBUCHMOCTb JaBJICHU ra3a OT 06’BeMa, TEMIICPATYPBbI

4.3

[lepenada maBieHUS TBEPABIMHU TEJIaMHU, KHAKOCTSIMHU M Ta3aMH. 3aKOH
[Tackanga. [ITneBMaTHUEeCKHE MAIIMHEI

4.4

3aBUCHMOCTh JIaBJICHHS JKUJIKOCTH OT TIIYOWHBI. [ HMIpocTaTHuecKuil
napajokc. CooOmiaronuecs: cocynl. [ uapaBiImueckiue MeXaHu3Mbl

4.5

ATMOcdepa 3emiu u aTMocdepHoe naBieHue. [[puunHbI CylecTBOBaHUS
Bo3aylmIHOW o00osouku 3emun. OmnbiT  Toppuyermnu. 3aBHCHUMOCTD,
aTMOC(EPHOTO JIaBJICHUS OT BBICOTBI HAaJl YPOBHEM MOPsI

4.6

l3mepenue atmocdepHoro pasineHus. [lpubopsl s u3MepeHUs
aTMOCc(hepHOTo TaBJICHHUS

4.7

JlelicTBME JKMIKOCTM W Tra3a Ha TMOIPY)KEHHOE B HHUX TENO.
BoiTasnkuBaronias (apxuMeoBa) cuiia. 3aKkoH Apxumena

4.8

I InaBanue ten. Boznyxonnasanue

4.9

[IpakTHueckue paboThI:

lccnenoBaHue 3aBUCUMOCTH Beca Tela B BOJIe OT 00beMa MOrpyKEHHOIL
B JKMJIKOCTh YaCcTH TeJia.

OrnpenesnieHHe  BBITAJIKUBAIOUIEH CHIIBI, JIEWCTBYIOLIEH Ha  Telo,
[MOIPYKEHHOE B )KUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKHUBAIOIIEH CWIbI, JACHCTBYIOIIEH Ha
TEJIO B XKUJIKOCTH, OT MAaCChI Tela.

OmbITEL, JEMOHCTPHUPYIOLIME 3aBUCUMOCTh BBITAJIKHUBAIOUIEH CHIIBL,
MeiCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00beMa MOTPYKEHHOU B )KHUJIKOCTh
JACTH T€Ja U OT IJIOTHOCTH KHJIKOCTH.

KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAHHE JIOAKU U
OIPENEIIEHUE €€ TPY30I0ABEMHOCTH

4.10

Dusnueckue siBICHUS B IPUPOJE: BIUSIHUE aTMOC(EpPHOro JaBjieHUs Ha|
PKUBOW OpraHu3M, IJaBaHue pbI0

4.11

TexHuueckue YCTpOMCTBA: COOOLIAIOIIMECS COCYABI, YCTPOMCTBO
BOJIONIPOBO/A,  TUAPABIMYECKHH  mpecc, MaHOMeTp, Oapomerp,

BLICOTOMCD, HOpI.HHCBOfI HAaCOC, apCOMETP




Tabmuia 22.2

5 |PABOTA, MOIIHOCTb, DHEPT' U

5.1  |Mexanudeckas pabora

5.2 MexaHn4decKkast MOIIIHOCTD

5.3  [[IpocThie MEXaHHU3MBI: pbiYar, OJOK, HAKIOHHAS IUIOCKOCTh. [IpaBumiio
[paBHOBECHsI pplyara

5.4  [[IlpumeHeHue npaBuiIa paBHOBECHs pbluara K OJIOKY

5.5 ["Bomoroe mpaBmiao" Mmexanuku. KoaddummeHT mMONE3HOr0 aeicTBUs
MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE

5.6 [loTeHnmanpHast YHEPTUM TEJa, MOJHATOTO HaJl 3eMieh

5.7  |[KunHernueckas SHEPrus

5.8 [[lonnas MexaHWYeCKas OSHEpPrus. 3aKOH H3MCHEHHUS M COXPaHCHHS
MeXaHHYECKOM SHepruu

5.9  [[IpakTrueckue pabOTHI:
Ornpenenenue pabOThl CUIIBI TPEHUSI IPU PABHOMEPHOM JBHUKCHHUH TEJa
[0 TOPU3OHTAIBHOM MMOBEPXHOCTH.
lccnenoBaHue yclIOBUI paBHOBECHUS pblyara.
3mepenne KI1/] HakTOHHOM MITOCKOCTH.
l13ydeHne 3aKOHa COXpPaHEHUs MEXaHHMUECKOH SHepTruu

5.10 |®dusuueckue ABICHHS B MPUPOJIC: PHIYATH B TEJIE YEIOBEKA

5.11 [TexuHuueckue YyCTPONCTBA: phIYar, MOJABUKHBIA ¥ HETOJBUKHBINA OJIOKH,
HAKJIOHHAS TJIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOMN
o0OpasoBatenbHON TTporpamMmsI (8 Kiacc)
Kon [IpoBepsieMbie TpeIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTenbHON MPOTrpaMMbl OCHOBHOTO 0011IeT0 00pa30oBaHuUs
pe3ynbraTta

1.1

MICIIOJIB30BaTh IMOHATHA




1.2

[pa3inudaThb SABJICHHUA IO OIIMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OITIBITOB, JCMOHCTPUPYIOMINX JAaHHOC (bl/ISI/ILIeCKOG SIBJICHUC

1.3

pacro3HaBaTh  NIPOSIBICHHUE  HU3YYEHHBIX  (U3WYECKUX  SBJICHUM B
OKpY’KarollleM MHUpe, B TOM 4ucie (U3HYecKue SBJICHHUS B MPUPOIE, MPH
STOM TEPEBOJUTH MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIIEIATH
CYyILIIECTBEHHBIE CBOMCTBA (MpU3HAKK) GU3NYECKUX SIBJICHUN

1.4

OIIHMCBIBATh M3Y4YCHHBIC CBOMCTBa TEN H (1)I/ISI/ILIGCKI/I€ SABJICHUS, UCIIOJIb3Ys
(1)I/I3I/I‘16CKI/IC BCJIMYMHBI, IIPU OIITMCAHUHU ITPABUJIBHO TPAKTOBATDH (bHSPI‘IeCKI/Iﬁ
CMBICJI HCIIOJIb3YEMbIX BCJIIMYHUH, 0003HaYeHUST U CANHUIIBI Q)HSHHGCKI/IX
BCJINYHNH, HaXOIUTb Q)OPMYJ'IBI, CBA3BIBAIOIIUC NAaHHYHO q)HSI/ILICCKYIO
BCINYMHY C [JpyrumMu BCJIIMYMHAMU, CTPOUTH Fpa(I)I/IKI/I HN3YUYCHHBIX
3aBUCHUMOCTEH (bPISI/I‘ICCKI/IX BCINYHNH

1.5

XapaKTECPpU30BaATh CBOICTBa TCII, (1)I/I3I/I‘leCKI/Ie SABJICHUA W IIPOLCCCHI,
M CIIOJIb3Ys HU3YYCHHBIC 3aKOHBbI, IIpH 9TOM JaBaTb CJIOBECCHYIO
(1)OpMy.]'II/IpOBKy 3dKOHA 1 3allMCbhIBATh €T0 MATCMATHYCCKOC BbIPA’KCHUC

1.6

OOBSACHATh (PU3NICCKUE TPOIECChl M CBOMCTBA TEl, B TOM YHUCIC U B
KOHTEKCTE CUTYyaIlMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBHISBISATH
MPUYHMHHO-CIICACTBEHHBIE CBA3U, CTPOUTH OOBACHEHHE U3 | - 2 JIOTHYECKUX
[1aroB ¢ MOMOMIbI0 | - 2 HM3y4EHHBIX CBOMCTBAa (PU3NUYECKUX SIBICHUH,
(bU3HYEeCKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pelaTh pacueTHbIe 3a7]a4u B 2 - 3 eiCTBUS, UCIIOJIB3YS 3aKOHBI U (POPMYJIBL,
CBs3bIBaIOIIME (PU3MUECKHE BETMUYHNHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33/1auM
3anKCchIBaTh KPaTKOE YCIOBUE, BBIABIATh HEAOCTATOK JIAHHBIX JJIS1 PELLIEHUS
3azauu, BBIOMpPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JJIsi €€ PEIICHUs,
MPOBOAMTH pacyeThl U CpPaBHUBATh MOJYyYEHHOE 3HadeHHE (HU3HUECKO
BEJIMYMHBI C U3BECTHBIMH JIaHHBIMU

1.8

pacrio3HaBaTh MpOOJEMbI, KOTOPbIE MOXHO PEIIUTh MpPH [OMOLIH
(bU3NYECKUX METO/OB, HCHOIb3ys ONUCAHHE WCCIIEIOBAaHUS, BBIICIATH
[IPOBEPSIEMOE  MPEIIIOJIIOKEHNE, OLEHUBATh MPABWIBHOCT  MOPSAIKA
[TPOBEICHNS MCCIIETIOBAHNUS, IENATh BBIBOJIBI

1.9

MIPOBOJIUTH OTBITHI IO HAOTIOJEHUIO (DU3NYECKUX SBJICHUN WM (PU3NUECKHUX
CBOMCTB Tel: (hOpMYyJIHUpPOBaATH MPOBEPSIEMBIC MPEANOI0KEHHUS, COOUpaTh




YCTAaHOBKY M3 IPEAJIOKEHHOr0 00OpyIOBaHUS, OMUCHIBATH XOJ OIbITA U
(bopMyIUpPOBATH BHIBOJIBI

1.10

BBITIOJIHATH MPSMbIE U3MEPEHUSI C HCIOIb30BAaHHUEM aHAJIOTOBBIX MPUOOPOB
M JTaTYMKOB (DU3MUECKUX BEJIMYMH, CPABHHUBATH PE3YyJIbTaThl U3MEPEHUU C
y4eTOM 3a/1aHHOM a0COJIFOTHOM MOTPENIHOCTH

1.11

[IPOBOAUTH MCCJIICAOBAHUC 3aBUCUMOCTH OHHOﬁ (l)I/I3I/I‘ICCKOI71 BCJIIMYHUHBI OT]
,I[pyl"OfI C HCIIOJIb30BAaHHUCM MPpAMBIX H3MepeHHI>iZ IIAHUPOBATD
MCCICJOBAaHUC, CO6I/IpaTB YCTAaHOBKY W BBIIIOJJHATE H3MCPCHUS, CICAYA
[MPCIJIOKCHHOMY IJ1any, (I)I/IKCI/IpOBaTB PE3YyJIbTAThI HOJ'Iy‘IGHHOfI
3aBUCUMOCTH B BUJC Ta6J'II/ILI nu l"pa(bI/IKOB, ACJIaTh BBIBOJHLI 11O PE3YyJIbTaTaM
M CCIICIOBaHUA

1.12

[MPOBOANTH KOCBCHHBLIC H3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCIIMYHH: IUIAHHUPOBATDH
M3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYTO YCTaHOBKY, cenys
HpeHHO)KeHHOﬁ WHCTPYKIWHN, U BEIYUCIIATh 3HAUYCHUC BEJIMYNHBI

1.13

COOIIIO/IaTh MpaBHJIa TEXHUKH OE30MACHOCTH MpPH padoTe ¢ 1abopaTopHBIM
000pyTI0BaHEM

1.14

XapaKTepu30BaTh IMPUHUUIBl  JACMCTBUS  W3Y4YEHHBIX MHPUOOpPOB U
TEXHUYECKHUX YCTPOWCTB C ONMOPOM Ha UX OMHCAHMSI, HCIOJIb3ys 3HAHUS O
CBOMcTBaX  (U3HMYECKUMX SBJIEHUH U  HeoOXoAumble  (PU3NUECKUE
3aKOHOMEPHOCTH

1.15

[pacrio3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOWCTBA M HU3MEPHUTEIBHBIE
MpUOOPHI MO0 CXeMaM M CXEMAaTUYHBIM PHUCYHKaM, COCTaBJISITH CXEMBbI
PIEKTPUYECKHUX LIETIEHN € MOCIIEI0OBATEIbHBIM U apaJUIeIbHBIM COEIMHEHUEM
DIIEMEHTOB, pa3finyasi yCIOBHBIE O003HAYEHUS SJIEMEHTOB JJIEKTPUUECKHUX
reneu

1.16

[PUBOIUTH IPUMEPHI (HAXOAUTh HHPOPMAIIHUIO O TPUMeEpax ) MPaKTUUECKOTO
MCTIOTB30BaHUsl (DM3MYECKWX 3HAHWH B TIOBCEJHEBHOW JKHU3HU JUIA
oOecrieueHns 6€30MacHOCTH MPU 0OpaIIEHUH C TPHUOOPaMU 1 TEXHUYECKUMU
yCTPOMCTBAMM, COXPaHEHUS 3/10pOBbsI M COOTIOACHUSI HOPM IKOJIOTHUECKOTO
[MOBEJICHUS B OKPYXKAIOIIEH cpeie

1.17

OCYLICCTBJIATL IIOHUCK I/IH(I)OpMaI_II/II/I (I)I/I3I/I‘-ICCK01"0 COACpIKaHUAd B CCTH

I/IHTCpHCT, Ha OCHOBE HMEIOIIMXCI 3HAHUU U IMyTeM CpPaBHCHUS




ITOTIOTHUTEIbHBIX UCTOUHUKOB BBIIEIATH MHPOPMAIINIO, KOTOpas SBISETCS
[IPOTUBOPEYNBOM UM MOXKET OBITh HEJOCTOBEPHOI

1.18

MCIIOJIb30BATh IMPHU BBIMOJIHEHUHM Y4YEOHBIX 3aJaHHU HAYYHO-HOIMYJISIPHYIO
muTepaTypy (GU3MUECKOro CoJepKaHusl, CIpaBOUYHbIE MaTEPUaJIbl, PECYpPChI
cetu UHTepHer; BianeTh NpueMaMH KOHCIEKTUPOBAHMSI  TEKCTa,
peoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

Co31aBaTh COOCTBEHHBbIC NHCBMEHHBIC W KpPaTKHE YCTHBIC COOOIICHMS,
0000mmass MHPOPMALMIO W3 HECKOJBKUX HMCTOYHUKOB (HU3UIECKOTO
COJICpKaHUsI, B TOM YUCIIC TTyOJIMYHO TPEACTABIATh PE3YJIbTAaThl IPOCKTHOM]
MJTH MCCIIC0BATEIbCKOM JACITEILHOCTH, P 3TOM IPAMOTHO MCIIOJIb30BaTh
M3y4eHHBI TIOHATHHHBIA —anmapaT Kypca (U3MKH, COINPOBOXKIAThH
BHICTYIIJICHHE TIPE3CHTAIEH

1.20

[IpX BBIITOJIHCHHHA y‘Ie6HI>IX IIPOCKTOB H I/ICCJ'IC,I[OBaHI/Iﬁ (bPISI/I‘ICCKI/IX
[IPOLCCCOB PpPaCIpPECACIIATh 0053aHHOCTH B Irpynmne B COOTBETCTBUH C
IIOCTAaBJICHHBIMH 3aJadaMH, CJICIUTH 3a BBIIIOJIHCHHUCM IlJIaHa ,HeﬁCTBHﬁ Hu
KOPPCKTHPOBATL €TI0, aJACKBATHO OLCHUBATDH COOCTBEHHBIN BKJIad B
JICATCIIbHOCTD I'PYIIIIBLI, BBICTPANBATH KOMMYHHKATUBHOC BSaHMOHeﬁCTBHe,

ITPOSBJISAS TOTOBHOCTH Pa3speIllaTh KOH(I)J'II/IKTBI

[IpoBepsieMbie aeMeHTHI coaepxkanus (8 Kiacc)

Kon

paznena

Kon

9JICMCHTAa

IIpoBepsiemble 3JIEMEHTHI COICPIKAHUS

6

TEIIVIOBBIE ABJIEHN

6.1

(OCHOBHBIC MOJIOKCHUS MOJ'ICKyanHO-KHHCTH‘ICCKOfI TCOpHUU CTPOCHU:
BelecTBa. Macca u pasMEpbl MOJICKYJIL. OHBITLI, MOATBCPIKAAOIIUC
(OCHOBHBIC ITOJIOXKCHHA MOHCKyHHpHO-KHHGTH‘ICCKOfI TCOpUU

6.2

Mopenu TBEpIOTO, JKUJIKOTO M Ta3000pa3HOTO COCTOSHHM BEIIECTBA.
Kpucrammmaeckue u amopdHbie Tena
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6.3

OOBsICHEHHE CBOICTB ra3os, )KH,HKOCTCﬁ U TBEPABIX TEJI Ha OCHOBE
[TOJIOKESHUH MOHGKyanHO-KI/IHCTI/I‘leCKOI\/’I TCOPHUU

6.4 |CmMauuBaHUE U KAIMJUIAPHBIC SIBICHUS

6.5 [TertoBoe pacIIMpPEHHE U CKATHE

6.6 [Temneparypa. CBs3b TEMIEPATYPbl CO CKOPOCTHIO TEIUIOBOTO JBHIKCHHSI
4acTHIL

6.7 Buyrpennsis dHeprus. CrnocoObl H3MEHEHHs BHYTPCHHEH OSHEPIUu:
TeruIonepeiaya U CoOBepIIeHNe paboThI

6.8 |Buabl Teruronepeaun: TCIIONPOBOIHOCTD, KOHBEKIIUS, H3TyUCHHE

6.9  [KonmmuecTBo TEmIOTHI. Y IebHAs TEINIOEMKOCTh BEIIECTBA

6.10 [TermooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOrO OajiaHca

6.11 |[InaBneHMe W OTBEpACBAHHWEC KPHUCTAUIMYECKUX BEHIECTB. YCIbHas
TEII0TA TIABJICHUS

6.12 [[lapooOpa3oBanre u KoHacHcaius. Mcmapenwe. Kumnenwe. VY aenbHast
TEIUIoTa NapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT|
aTMOoc(hepHOTro TaBIeHHUS

6.13  |BnaxxHOCTH BO3/IyXa

6.14  [Dueprus TormBa. Y aenbHas TEIIOTA CTOPAHUS

6.15 [[Ipuammer pabots! TemioBbix asurareneii KIIJ] termioBoro aBurateds.
TernoBbie IBUTATENH U 3aIIUTA OKPY>KAIOIICH CpeJIbl

6.16 [3akoH coxpaHeHHs ¥ PEBPAIICHNs YHEPTUH B TEIUIOBBIX MPOIIECCax

6.17 [[IpakTudeckue pabOTHI:

OnbITHI 10 OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHHUS.
OnBITHI 10 BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.
OnbITHl 10 HAOMIOACHUIO TEIJIOBOTO PACHIMPEHUS! Ta30B, JKUJIKOCTEH U
TBEPJBIX TEI.

Ornpenenenue JaBlIeHUs BO3lyXa B OaJUIOHE MINPUIIA.

OnBITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBJIEHUS BO3JAyXa OT €ro
00BbeMa M HarpeBaHUS WK OXJIAXKICHUS.

[IpoBepka rumoTe3sl JIMHEWHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KHUIKOCTH

B TEPMOMETPUYECKOM TPYyOKE OT TeMIEPATypBhI.




HaOnronenne wu3MEHEHUsT BHYTPEHHEW OJHEPruM Teja B pe3yibTaTe
TeIIoTnepe1adi U padOThl BHEIITHUX CHIL.

ccnenoBanue sIBJICHHS TEINIOOOMEHAa NPH CMEUIMBAHMM XOJIOJAHOU |
rOpsTYeil BOJBI.

OrnpefelieHHe  KOJIMYECTBAa  TEIUIOTH, IOJYYCHHOTO BOJOW  IPH
TEIJI000MEHE C HAarpeThIM METAJUIMYECKUM ITHIHHIPOM.

OrnpeznerieHne  yACIbHOM TEIUIOEMKOCTH BemiecTBa. MccnemoBaHue
Mporiecca UCIapeHus.

OrnpenesnieHre OTHOCUTEIBHON BJIAXKHOCTH BO3yXa.

OrnpenesieHne yAeJIbHON TEIJIOTHI IIaBICHUS JIb/la

6.18 |®usuyeckue SBICHUSA B NPUPOJAE: IOBEPXHOCTHOE HATHKEHHE W
KalUUISIPHBIE SIBJICHUSI B MPUPOJIE, KPUCTAILIBI B MPUPOAE, H3ITyUCHHE
ConHila, 3amMep3aHue BOJOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera

6.19 [TexHudyeckue yCTPOWCTBA: KANWUIAPBI, HPUMEPHl HCIOIb30BAHHMS

KpUCTAJLJIOB, )KI/II[KOCTHHﬁ TEPMOMCTpP, AATUHUK TEMIICpAaTypbl, TECPMOC,
CUCTCMaA OTOIUICHHUA TOMOB, TUTPOMETPLI, ICUXPOMETP, ITapOBas Typ6I/IHa,
JIBUT'ATCJIb BHYTPCHHCTO CI'OPAHUS

DJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1  [Dnextpusanus Ten. J[Ba poja 3JEKTPUIESCKUX 3apsI0B

7.2 [B3aumopeicTBue 3apspKEHHBIX Teld. 3akoH KynoHa (3aBUCHMOCTB CHIIBI
B3aMMOJICHCTBUS 3apsKEHHBIX TEJ OT BEJIMYUHBI 3aps/IOB U PACCTOSHUS
MEXy TeJIaMu)

7.3 [Dnekrpuyeckoe moje. HampsyKeHHOCTh AJIEKTpUIecKoro noss. [IpuHum
CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

7.4  |Hocurenu »SIEKTPUYECKHX 3apsA0B. DIEMEHTAPHBIA JIEKTPUUCCKHUIT
Rapsia. Ctpoenne aroma. [IpOBOAHUKY M TUAJIEKTPUKH

7.5  [3aKOH COXpaHECHUsI DICKTPHICCKOTO 3apsi/ia

7.6 [DnekTpuuecKHil TOK. YCIOBHUSI CYIIECTBOBAHHUS JJIEKTPUUYECKOTO TOKA.
ICTOYHMKH OCTOSTHHOTO TOKA

7.7  |[leHcTBUSI 2MEKTPUYECKOTO TOKa (TEIJIOBOE, XMMUYECKOE, MarHUTHOE).

SJICKTpI/ILIeCKI/Iﬁ TOK B JKHMJKOCTAX U ra3ax




7.8

:‘)HGKTpI/I‘IGCKaH nernb. Cuita Toka. :‘)J'ICKTpI/ILIeCKOG HaIIPsAKCHUC

7.9  |CompoTHBieHHE IPOBOAHUKA. Y ACITbHOE CONPOTUBICHUE BEIECTBA

7.10 [Bakon Oma Juis yyacTKa HEHH

7.11 [llocnenoBarenpHOE M NApaJUICIBHOE COSTMHEHUE TPOBOIHNUKOB

7.12  |PaboTa 1 MOIIHOCTH AIEKTPUIECKOro Toka. 3akoH Jlxoyns-Jlenna

7.13  [DnexTpuyecKHe LENH W MOTPEOUTENN IEKTPUYCCKONH SHEPTrUH B OBITY.
KopoTkoe 3aMmbikaHue

7.14  [[locrosiHHBIC MarHUTHI. B3anMo/IeliCTBHE TOCTOSIHHBIX MAarHUTOB

7.15  |MaruuTHOE mojie. MarHuTHOE 1moJie 3eMITH M ero 3HaYCHUE JUIs KHU3HU Ha
Semie

7.16  [OmbiT Dpcrena. MarHUTHOE IMOJE 3JIEKTPUUECKOro Toka. [IpuMeHeHue
HJIEKTPOMArHUTOB B TEXHUKE

7.17  |leficTBME MarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM. DIJIEKTPOIBUTATEIb
[IOCTOSIHHOTO TOKa. Vcrosb30BaHME 3JEKTPOJBUTATENIel B TEXHUYECKUX
yCTPOMCTBAX M HA TPAHCIIOPTE

7.18 |Onbitel ®apajes. SIBACHHE DICKTPOMArHUTHOW WHAYKIMH. [IpaBuiio
Ulenna

7.19  [Dnexrtporeneparop. CrHocoObl TMOMyYeHHs 3JICKTPUYECKOH DHEPIHH.
DJEKTPOCTAHIIMK Ha BO3OOHOBJIIEMBIX HCTOUHHKAX YHEPTUU

7.20  [[IpaxTnueckue pabOTHI:

OnpITBl TIO  HAOJIOJCHUIO JJICKTPU3AIMHM TeJN WHAYKIUEH | TIpH
COITPHKOCHOBEHUH.

VccnenoBanue ACUCTBUSA DJIEKTPUYECKOrO IO HA IIPOBOJHUKH U
ITDIICKTPUKH.

COopka u mpoBepKa padOThI AMEKTPUIECKOH TN MOCTOSHHOTO TOKA.
li3MepeHune u peryImpoBaHne CHITBI TOKA.

li3MepeHne u peryIMpoBaHNe HAMTPSKEHUS.

lccnenoBaHue 3aBUCHMOCTH CHJIBI TOKa, MAYIIETO 4Yepe3 Pe3ucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSDKEHUS Ha PE3UCTOPE.

OnBITHI, JEMOHCTPHPYIOIITHE 3aBHCUMOCTh ANEKTPUYECKOTO
COITPOTHBIICHUS] TPOBOJHHUKA OT €ro JUIMHBI, IUIOIMIAAH TIOTIEPEUHOTO

CeUeHHUs U MaTepuaa.




[IpoBepka mpaBuiIa CIOKEHUS HANPSHKEHUH IPU  [IOCIENOBATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBwiia A CHIBI TOKAa IIPU IAPAJJICIBHOM COCIUHEHHUH
[PE3UCTOPOB.

OnpezneneHue padoThl AIEKTPUUYECKOTO TOKA, UAYILIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIACIAEMOM HA)
pe3ucTope.

lccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, MAYILIErO 4epe3 JaMIIOYKy, OT|
HaNpPsDKEHUS Ha HEH.

Onpenenenne KII/] narpesarensi.

lccienoBanre MarHUTHOIO B3aUMOZECHCTBHSI IIOCTOSIHHBIX MarHUTOB.
l13yueHre MarHUTHOT'O I10JIs1 IOCTOSTHHBIX MarHUTOB TP UX 00bEUHEHUY]
1 pa3/ieICHUM.

lccienoBanue J€UCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITB, JEMOHCTPUPYIOLUIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBHUS
KATyIIKM C TOKOM M MarHura OT CHJIbl TOKAa M HallpaBJICHUsA TOKa B
KaTYILKE.

3yyenue AeiCTBUS MarHUTHOTO IOJIsS HAa IIPOBOJAHUK C TOKOM.
KoHcTpynpoBaHue U U3ydeHUe paboThl SJIEKTPOIBUTATENS.

3mepenue KIIJ[ anexTpoaBurarenbHOl yCTaHOBKH.

OnBITBI 1O HCCIENOBAHMUIO SIBICHUS JJIEKTPOMArHUTHOW WHIYKIIMH:
MCCIIEJOBAHNE N3MEHEHHUH 3HAaYEHMsI M HAIIPABJIECHUS] UHAYKIIMOHHOT'O TOKA|

7.21

Dusnyeckue SBICHUSI B MpUPOAC: IJICKTPUICCKUC SABJICHUS B aTMOC(bepe,
OJICKTPUYCCTBO JKHUBBIX OPraHU3MOB, MArbHuTHOC IIOJIC 3CMJ'II/I, npeﬁ(b
IOJIFOCOB, POJIb MAI'HUTHOT'O IOJIA U1 )KU3HU Ha BeMJ'Ie, MOJISIPHOC CUSAHUC]

7.22

TexHUuEeCKne yCTpOoUCTBa: 3JIEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETUYUK DJIEKTPUYECKOH HHEPIUHU, HIEKTPOOCBETHUTEIbHBIE HPUOOPHI,
HarpeBaTelbHbIE  AJIEKTPONPUOOPHl  (TMPUMEPBI),  DIIEKTPUUYECKHUE
[IPEIOXPAHUTEIH, DIEKTPOMATHUT, 3JIEKTPOJIBUraTEb ITOCTOSHHOTO TOKa,

FCHCPATOP MOCTOAHHOI'O TOKA
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[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTensHOM MporpaMmsl (9 Kimace)

Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTebHON IPOrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHMs
pe3yJsibraTta
1.1 MCIIOJIB30BATh U3YUYEHHBIE IIOHATHS
1.2 pa3iauyaTh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3HUECKOE SBICHUE
1.3 pacrio3HaBaTh  IPOSIBICHUE  U3YYEHHBIX  (U3NYECKUX  SBJICHUM B

OKpY’KalolleM MHpe, B TOM 4YHciIe (GU3NYECKHE SBICHUS B MPHPOJIE, MPH
PTOM TEPEBOAMTH MPAKTUYECKYI0 3afady B y4eOHYIO, BBLICIATH
CyIlleCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUIN

1.4 ONUCBHIBATh M3YUYECHHBIE CBOMCTBA TeJl M (PU3UUYECKHUE SIBICHUS, UCIOIb3Ys
(bu3uUecKre BeIMUUHBI, IPH ONMCAHUH IPABUIBHO TPAKTOBATh (PU3NUECKUN
CMBICJI HCHOJb3YEMbIX BEIMYMH, 0003HAUYEHHUS M €IUHUIbI (U3NYECKUX|
BEIMYMH, HAXOJUTh (OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (DU3HYECKYIO
BEIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTh TIpadUKd H3YyYEHHBIX
BaBHCUMOCTEN (PU3HMUECKUX BEIUYHH

1.5 XapaKTCPU30BaATh CBOMCTBa TCI, (I)I/I3I/I‘IGCKI/IC SABJICHUSA W TIPOLECCHI,
M CIIOJIb3Ys HU3YYCHHBIC 3aKOHBI, Ipu 9TOM JaBaTb CJIOBECCHYIO
q)OpMy.]'II/IpOBKy 3dKOHa U 3alMCBIBAThL €0 MATCMATHYCCKOC BBIPAKCHIUC

1.6 00BACHATH (I)I/I3I/I‘-ICCKI/IG nmponeccol " CBOICTBaA TCJI, B TOM 4YHCIIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XAPAKTEPaA: BBIABIIATDH
IMPUINHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BsICHEHHE U3 2 - 3 JIOTHYCCKUX
[IaroB C IOMOIIBIO 2-3 HN3YUCHHBIX CBOMCTBa (bl/ISI/I‘{CCKI/IX HBJ'ICHHfI,
(I)I/IBI/I‘-ICCKI/IX 3dKOHAa NUJIM 3aKOHOMCPHOCTU

1.7 peliaTh pacyeTHbIE 3a/1a4M (OMUpAIoIHecs Ha CUCTeMy U3 2 - 3 ypaBHEHHH ),
MCTIONB3YS 3aKOHBI M (POPMYITBI, CBSI3bIBAIOIINE (DPU3HUECKUE BEIUYUHBL: HA
OCHOBE aHaJIM3a yCJIOBUA 33Ja4M 3alMChIBATh KPATKOE YCIOBHE, BBISABISThH
HEIOCTAIONINe WM U30BITOYHBIE JaHHbBIC, BEIOMPATh 3aKOHBI U (HOPMYIIBL,
HEOOXOMUMBIE JUISI  PEIIeHUs, MPOBOAWTH pacdeThl W  OIECHUBATH
PEATMCTUIHOCTD MOJYYSCHHOTO 3HAYCHUS (PU3NUECKON BETUIUHBI




1.8

pacro3HaBaTh MpOOJEMbI, KOTOPbIE MOXHO pPEIIUTh MpPH [OMOLIY
(bu3NYECKUX METO/OB, HCIOJIb3ys OMUCAHHE WCCIIEeOBAaHUS, BBIICIATD
[poBEpsieMOe  MPENAINOJIOKEHHE, OLICHUBATh IPABWIBHOCTH  MOPSAKA
[POBEJCHUS  WCCIENOBaHUS, JellaTh  BBIBOABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOJIOIEHUH 1 ONBITOB

1.9

[IPOBOAUTD OTMBITHI [T0 HAOIIOICHUIO (DU3UUECKUX SIBICHUN WIH (PU3HUECKUX
CBOICTB Tell: CAMOCTOATEIHLHO COOMPATh YCTAHOBKY U3 M30BITOYHOTO HA0OPa)
000pyI0BaHUs, OMUCKHIBATH X0/ OMBITA M €r0 Pe3yNbTaThl, (HOPMYIUPOBATDH
BBIBO/IBI

1.10

[POBOJIUTH TP HEOOXOIUMOCTH CEPHUI0 MPSIMBIX M3MEPEHHU, ONPEACIIss
CpelHee 3HAaYCHHWE U3MEpseMOl BelIHYWHBbl ((POKYCHOE pacCTOsSHHE
coOmparomieid JMH3bI), OOOCHOBBIBATH BBIOOpP crocoba HW3MepeHHUs
(M3MepUTEIHLHOTO MPUOOpa)

1.11

[IPOBOANTL  HCCICOOBAHUC 3aBUCUMOCTEH (1)I/I3I/IIIGCKI/IX BCINYHUH C
MCIIOJIb3OBAHUEM  IIPAMBIX HSMepeHHﬁZ IJIAHUPOBATbL  HUCCJIICAOBAHHC,
CaMOCTOATCIIBHO CO6I/IpaTB YCTAHOBKY, (I)I/IKCI/IpOBaTB PE3YJIbTAThL
HOHy‘ICHHOﬁ 3aBUCHUMOCTH (I)I/I3I/I‘ICCKI/IX BCIIMUYHMH B BHUIC Ta6J'II/II_I 51
Fpa(l)I/IKOB, ACJIaTh BBIBOALI 110 PE3YyJIbTaTaAM MCCIICAOBAHU

1.12

[POBOANTH KOCBEHHBIE H3MEpEHMs] (PU3MUECKUX BEJIWYMH: IJIAHUPOBATh
M3MEpEeHHs, COOMpaTh HKCHEPUMEHTAJIbHYIO YCTAaHOBKY U BBINOJIHSATH,
M3MEPEHUS, CIIeys INPEMIOKEHHONM HWHCTPYKIUHU, BBIYHMCIATH 3HAYCHUE
BEJIMYMHBl U aHAJIU3UPOBATH ITOJYYEHHBIE PE3YJIbTAThl C YYETOM 3aJIaHHON
[TOTPENTHOCTH U3MEPEHUIN

1.13

coOirofaTh MpaBuiia TEXHUKU 0€30M1acHOCTU IpU paboTe ¢ 1adopaTOpHBIM
000pyI0BaHEM

1.14

pa3ianyaTh OCHOBHBIE NIPU3HAKKM M3YyYEHHBIX (PU3NYECKUX MOJENei:
MaTepuaibHasi Touka, a0COJIFOTHO TBEPAOE TEJI0, TOUEYHBIH HCTOYHUK CBETA,
Tyd, TOHKas JIMH3a, IUIAHETApHAas MOJENb aTroMa, HYKJIOHHAas MOJEIb
ATOMHOTO SApa

1.15

XapaKTepu30BaTh MPUHIUINBl  ACMCTBUS  W3YYEHHBIX MNPHOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA MX ONMCAHUS, WCIIOJIb3Ys 3HAHUS O




cBOiicTBax  (U3MYECKUX SBIEHUH U  HEoOXOoAuMble  (PU3UYECKUE
3aKOHOMEPHOCTH

1.16

MCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHBbIE PUCYHKHU M3YUYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB NPU
pelieHnr yueOHO-TPaKTHUYECKHX 3a/1a4, ONITUYECKUE CXEMBI I IIOCTPOSHUS]
M300paKeHHi B IMJIOCKOM 3epKajie U coOuparoniei JuH3e

1.17

[PUBOIUTH IPUMEPHI (HAXOAUTh HHPOPMAIIHUIO O IPUMeEpax ) MPaKTUYECKOTO
MCIIONIb30BaHUsl (U3UYECKUX 3HAHUWA B TOBCEJHEBHOM KH3HU UL
oOecrnieueHns 6€30MacHOCTH PU OOPAIIEHUH C TPHUOOPaMU B TEXHUYECKUMU
YCTPOMCTBAMHM, COXPaHEHUS 310POBbsS M COOIIOACHUS HOPM SKOJIOTHYECKOTO
MOBE/ICHUS B OKPYXKAIOIIeH cpenie

1.18

OCYLICCTBJIATH IIOHUCK I/IH(1)OpMaI_II/II/I (1)I/I3I/I‘I€CK01"O CoACPIKaHusA B CCTH
I/IHTepHeT, CaMOCTOATCIIBHO (1)OpMYJ'II/Ipy5{ ITOMCKOBBIN 3aIlIpoC, HAXOAUTb
IyTU OIIPEACICHUS NOCTOBCPHOCTU nonyquHoﬁ I/IH(i)OpMaI_II/II/I Ha OCHOBC
MMEIOIMXCS 3HAHUM U TOTIOJIHUTEIILHBIX HCTOYHUKOB

1.19

MCTIOJIB30BaTh NPU BBITIOJHEHUHM Y4YeOHBIX 3aaHUN HAYYHO-TIOMYJISIPHYIO
mUTepaTypy (PU3MYECKOTr0o COJEpIKAHUs, CIIPABOYHBIC MAaTEPHUAIIBI, PECYpPChI
CCTH HHTepHeT; BJIaICTH npueMamMun KOHCIICKTUPOBAHHUA TEKCTAQ,
npeoOpa3zoBanusi HHGOPMAIIMK U3 OJTHON 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
nHpOpMAIMM W3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO COJCpPIKAHUA,
MyOJUYHO TIPEICTABIISATh PE3YJIbTAThl MPOSKTHONW WM HCCIIEIOBATEIHCKON
EeATeIbHOCTH, TPU 3TOM I'PaMOTHO UCMOJIb30BATh N3YYEHHBIN MOHSITUHHBIN
anmapar M3y4yaemoro pasjaena (U3MKH U COINPOBOXKIATh BBICTYIJICHUE
[pe3eHTalMel ¢ y4eToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

MpY BBIOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3HUECKUX
[POLIECCOB pPACIPEAEATh OO0S3aHHOCTU B TPYyNIE B COOTBETCTBUMU C
[TOCTaBJICHHBIMM 33Ja4aMH, CJIEIUTH 3a BBINOJIHEHUEM IUIAHA NEHUCTBUU U
KOpPPEKTUPOBaTh €ro, aJleKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIaJ B
EeATEIbHOCTh TPYIIIBI, BEICTPANBAaTh KOMMYHHKAaTUBHOE B3aWMOJEHCTBHE,
[POSIBIISIE TOTOBHOCTD pa3peniaTb KOHQIUKTHI
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[IpoBepsieMbie eMeHThI coaepxkanus (9 kiace)

Kon Kon [IpoBepsiembIe 3JIEMEHTHI COICPKAHUS
paszzena | 3JeMeHTa
8 IMEXAHUWYECKUE SBJIEHU S

8.1 Mexanuyeckoe ABuxkeHue. MarepuanbHas Touka. Cucrema oTcyera

8.2  |OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKCHUS

8.3  |PaBHOMEpHOE MPSAMOIMHEHHOE IBUKECHUEC

8.4  |HepaBHOMepHOE mMpsiIMOJIMHEWHOE nBMKeHHE. CpelHsAs W MrHOBEHHas
CKOPOCTbH TeJia MPU HEPAaBHOMEPHOM JIBIXKEHUU

8.5  |Yckopenue. PaBHOYCKOpEHHOE TPAMOIMHEHHOE JIBUKCHUEC

8.6 CBoOoauoe nagenne. OnbiTel [anunes

8.7  |PaBHOMepHOE JBIKCHHUE 10 OKpYKHOCTH. [Tepros u uacrora oOparieHus.
JInHeitnasa u yriosasi CKOpocTd. LIeHTpoCcTpeMUTENBbHOE YCKOPEHHE

8.8  [[lepsnrii 3akoH HproTOHA

8.9  |Bropoii 3akoH HeroToHa

8.10  [Tperwmii 3axoH HproToHa

8.11  [[IpuHIMO CyNepro3HIUH CHJI

8.12  |Cuna ynpyrocrtu. 3akoH ['yka

8.13  [Cuia TpeHMs: CWja TPEHHs CKOJBKEHHS, CHJIa TPEHHS TOKOS, APYrue
BUJIbI TPEHHS

8.14  |Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO
MageHus

8.15 |Ipmwxkenne mmaner Bokpyr Cousnia. IlepBas KocMudeckass CKOPOCTb.
HesecomocTs 1 neperpysku

8.16 |[PaBHOBecHe MaTepuabHOIN TOYKU. AOCOJIOTHO TBEPIOE TEIIO

8.17 |PaBHOBecHe TBEpJOTO Tejla C 3aKPEIJICHHON OChIO BpalleHus. MOMEHT
cwibl. L{eHTp TspKecTH

8.18  [Mmmynbc Tena. 3MeneHune ummynbca. IMITynsc Cuib

8.19  [3akoH coxpaHEeHHUs UMITyJIbCa

8.20 |PeakTHBHOE IBUKCHUE




8.21

Mexanndeckast pa60Ta 1 MOIIHOCTb

8.22

PaGoTa cun TshkecTH, ynpyroctu, TpeHus. CBsi3b SHEpruu U paboThl

8.23

HOTGHHI/IaJ'IBHaH OHEPIu TCJa, IOAHATOr0 HaJl IOBEPXHOCTHIO Seman

8.24

[loTennmanbHas SHEPTUs CXKATON NPY>KUHbI

8.25

Kunernueckas sHeprus. Teopema 0 KWNHETUYECKOM SHEPIUU

8.26

3aKOH COXpaHEHMsI MEXaHMYECKON YHEPIUU

8.27

[IpakTryeckue paboTHI:

OmnpeneneHne CpeaHeil CKOPOCTH CKOJBKEHHUs OpycKa WM JIBHKCHUS
[1apHKa 10 HAKJIOHHOM IIJIOCKOCTH.

OmnpeneneHre yCKOpEHHUs Tejla MPU PAaBHOYCKOPEHHOM JIBIKCHHH IO
HAaKJIOHHOM IUIOCKOCTH.

lccnenoBaHe 3aBUCUMOCTH ITYTH OT BPEMEHHU

[IpY pAaBHOYCKOPEHHOM JIBJKEHUU 0€3 HaYyaJIbHON CKOPOCTH.

[IpoBepka THMOTE3bI: €CIU TpPHU PABHOYCKOPEHHOM JBIDKECHHH 0€3
HAYaJIbHON CKOPOCTH IIyTH OTHOCSTCSA KaK psiJi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHU OJTMHAKOBEI.

lccnenmoBaHne 3aBHUCHMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOTO JaBIICHHUSL.

Ornpenenenue KodppuimeHTa TPEHUS CKOIBKCHHSL.

Onpenenenne KecTKOCTU IPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHUS TIPH PAaBHOMEPHOM JBIKEHUH TEJa
10 TOPU30HTAILHON TIOBEPXHOCTH.

Omnpenenenne pabOTHI CHJIBI  YIPYTOCTH TPH TOABEME Tpy3a C
MCTI0JIH30BaHNEM HEMOJIBMYKHOTO M TIOJIBUYKHOTO OJIOKOB

8.28

Du3nyeckue SIBICHUS B IpHUPOAC: MPUITUBEI U OTJIMBEI, ABUXKCHUC IIJIAHCT]
ComHeIHOM CHUCTCMBbI, pCAKTHUBHOC JIBMKCHUC )KMBBIX OPIraHN3MOB

8.29

TexHnuecKue ycTpoicTBa: ClIuAOMETP, JaTYMKH MOJI0XKEHHS, PACCTOSHHUS
11 YCKOPEHMS], pAKETBI

MEXAHU

YECKHNE KOJIEBAHN A 1 BOJIHbI

9.1

KonebarensHoe JABUKCHUC. OcHOBHBIC XapPaKTCPUCTHUKHU KOJIeOaHMI:
[ICpUOa, 4aCTOTA, aMIUIUTYydad




9.2

MaremaTHyecKuid U IPY>KUHHBIN MagTHUKY. [IpeBpanienue sHepruu npu
Kos1e0aTeIbHOM JABM)KEHUU

9.3

BaTyxatomue kojebanus. BeiHykaennbie koebanus. Pezonanc

94

Mexanndeckre BoJHbI. CBOMCTBAa MeXaHUYeCKUX BOJIH. [IpogosibHbIE U
[ornepedHbie BOJHBI. JIJIMHA BOJHBI M CKOPOCTh €€ PaclpOCTPaHCHHUS.
MexaHU4YeCKHUEe BOJHBI B TBEPJIOM Telle, CEHCMUYECKIE BOJTHBI

9.5

3BYK. [']pOMKOCTH M BbICOTA 3ByKa. OTpa’keHHUE 3ByKa

9.6

MHbpa3ByK U yIbTpa3ByK

9.7

[IpakTuueckue padboThI:

OnpeneneHne YacTOThl W IEepUoJa KojeOaHMH MaTeMaTH4EeCKOIro
MasTHHKA.

Onpenenenre 4acToThl U epuo/ia KoueOaHuil pyKMHHOTO MasgTHUKA
lccnemoBaHme 3aBUCUMOCTH TIEPHO/IA KOJICOAHUH TTOABEIICHHOTO K HUTH
py3a OT JJIMHBI HUTH.

lccnemoBanme 3aBUCUMOCTH MTEPHUO/Ia KOJIeOaHUH IPYKUHHOTO MasiTHAKA|
0T Macchl Ipys3a.

[IpoBepka HE3aBUCUMOCTH Mepuoja KojieOaHU! Tpy3a, MOJIBEIICHHOTO K
HUTH, OT MacChl TPy3a M KECTKOCTU NPYXUHBI. M3MepeHne ycKopeHwus
CBOOOTHOTO TIAJICHUS

9.8

Du3nyecKne SBJICHUS B MPUPOJAE: BOCIPHUITHUE 3BYKOB KHUBOTHBIMH,
3EMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, IIYHAMH, 3XO

9.9

TexHuyeckue ycTpoicTBa: 3X0J0T, UCIOJIb30BAHNE YIbTPA3ByKa B OBITY
1 TEXHUKE

10

DJIEKTPOMAT'HUTHOE ITOJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

3JICKTpOMaFHI/ITHOe II0JIC. QHCKTpOMaPHI/ITHHC BoMHBIL. CBOMHCTBA
DJICKTPOMAT'HUTHBIX BOJIH

10.2  |[lIxana 3JI€eKTPOMarHUTHBIX BOJH

10.3  [DnmextpomaruuTHas npupona cBera. CkopocTh cBera. BomHOBBIE
CBOMCTBA CBETA

104  [[IpakTuveckue pabOTHI:

I/IsyquHe CBOICTB SJICKTPOMAariuTHBIX BOJIH C ITOMOIIBIO MOOMILHOTO

renedoHa




10.5

Duznyeckue SBICHUS B MPHUPOJE: OMOIOTUYECKOE JIEHCTBUE BUIUMOTO,
yJIbTpaduoIeTOBOTO U PEHTI€HOBCKOTO U3ITy4YeHU N

10.6

TexHuYeCKrue yCTPOMCTBA: UCITOIH30BAHUE AICKTPOMArHUTHBIX BOJIH IS
COTOBOI CBSI3U

11

CBETOBBIE ABJIEHWA

11.1

queBaﬂ MOJICJIb CBECTA. Hcrounuku cBera

11.2

[ IpsiMONIMHENHOE pacIIPOCTPAHEHHUE CBETA

11.3

Otpaxxenue cBeta. [lmockoe 3epkaino. 3aKoH OTpaKeHHs CBETa

11.4

[Ipenomnenue cera. 3akoH IpenoMieHus cBera. llonHoe BHyTpeHHee
OTpa’KEHHUE CBETA

11.5

UInn3za. Xop gydyen B JIMH3E

11.6

OnTHyeckast cucreMa (bOToannapaTa, MHUKPOCKOIIa U TCJICCKOIIa

11.7

['11a3 kak onTUYeCcKas CUCTEMA. BJ'II/I30py1(OCTB " 1aJIbHO30PKOCTb

11.8

Paznoxxenne 0eI0ro cBeTa B CIICKTP. Oneitel HproTona. CroxkeHune
CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH CBC€Ta

11.9

[IpakTH4eckue padOThI:

lccnenoBaHue 3aBHUCHMOCTH yrila OTPa)XCHHsI CBETOBOTO Jy4a OT yIJia,
mageHus.

3ydyeHne XxapakTepUCTHK H300pakeHUs MIpeIMeTa B IIIOCKOM 3epKalle.
ccnenoBaHue 3aBUCUMOCTH yTJIa MPEIOMIICHUS CBETOBOTO Jy4a OT yIiia,
[1aJIeHUs Ha TPAHUIIE "BO3/IYX - CTEKIIO".

[TonydyeHnue n300paxxeHuii ¢ TOMOIIbIO COOMPAIOIIEH TNH3HI.
Omnpenenenre GOKYCHOTO PAaCCTOSHUS U ONTHYECKON CHIIBI COOMparoIei
UTMH3EL.

ONBITHI IO PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnBITHl 110 BOCHPUSTUIO I[BETA MPEAMETOB MpU MX HAOTIOACHHH Yepes
[BETOBBIC (DUITBTPHI

11.10

dusnyeckue aBieHus B npupoje: 3atMenus CoinHia u JIyHel, nsera e,
onTHYECKUEe siBICHUS B atMmocdepe (uBer Heba, pedpakums, pamyra,
MUpax)

11.11

TexHuuyeckue ycTpoicTBa: OUYKH, NMEPUCKOM, GoToamnmnapar, ONTHUECKHE

CBETOBObI




12 [KBAHTOBBIE SIBJIEHW S

12.1

OmnbiTel Pe3epdopna u uranerapuas Mojennb aroMa. Mogens atoma bopa

12.2

lcnyckanne W mnorjomieHue cBera atomMoMm. KBautel. JlnHenuaTbie
CIIEKTPBI

12.3

PanuoakTuBHOCT. Allb(a-, 6eTa- U raMma-u3ITy4eHUs

12.4

Ctpoenue atoMHOro sjpa. Hykionnas Mojenb aroMHOTO siipa. M30Tomnsl

12.5

PannoaktuBHbIe peBpanieHus. llepron noypacnana aTOMHBIX s1ep

12.6

S nepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsJOBOT0 U MaCCOBOIO YHCEI

12.7

3HGpFI/I$I CBs31 aTOMHBIX SJICP. CBs13b MaccChl U OHCPIUn

12.8

Peakuuu cuHTE3a U ACIICHUS AACP. Hctounuku OHCPI'H COJ'IHI_[a H 3BC3]0

12.9

Hz[epHa;[ OHCPI'CTHKA. I[CﬁCTBHe PaaruOaKTHBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha >XUBBIC
OpraHH3MbI

12.10

[TpakTryeckue paboThI:

HaOmnroieHre CIIONTHBIX U IMHEWYAThIX CIICKTPOB U3ITyYCHHUS.
lccnenoBanre TPEKOB: M3MEPEHHE SHEPIHMHM YAaCTHUIBI [0 TOPMO3HOMY)
mytu (o hotorpadusim).

3Mmepenue pagroakTUBHOTO (OHA

12.11

Duznueckue sSBICHUS B npupone: €CTECTBEHHBIM paI[I/IOElKTI/IBHHﬁ (1)0H,
[KOCMHUYCCKHUC JIYUH, PAAUOAKTUBHOC U3JTYYCHUC ITPUPOJHBIX MUHEPAJIOB,
neiicTBHIe pPaaArOaKTUBHBIX I/ISJ'Iy‘leHI/Iﬁ Ha OpraHu3M YCJIOBCKaA

12.12

TexHU4ecKkue yCTpOWCTBA: CIIEKTPOCKOIN, WHIMBHIYAIBHBIA JO3UMETD,

Kamepa BubcoHa

Ipunoxenue

153.8. Jlns mpoBeneHUss OCHOBHOTO TOCYAApCTBEHHOro 5Kk3amMeHa Mo ¢(usuke (nanee - OI'D mo Qusmke) HCHoONb3yeTcs NepeyeHb
(kogudukaTop) HpoBepseMbIX TpeOOBaHMN K pe3yjibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM MNpPOrpaMMbl OCHOBHOIO OOIIEro
00pa30BaHMs 1 3JIEMEHTOB COJCPIKAHHS
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[Iposepsiemsie Ha OI'D no pusnke TpedoBaHUs
K pe3yJbTaTaM OCBOCHHUSI OCHOBHOI 00pa30oBaTeIbHON IPOrPaMMBI
OCHOBHOTO 00111eT0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTaM 0a30BOT0 YPOBHSI
MIPOBEPSEMOTrO | OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
TpeOoBaHUs obpazoBanus Ha ocHoBe PI'OC
1 [Tonnmanue poiau GU3UKK B HAYYHOW KapTUHE MUPA;

c(hopMUPOBAHHOCTHh 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOUW CBSI3U H
IIO3HABAEMOCTH SIBJICHUN HPUPOABI, O POJM SKCIEPUMEHTa B (U3UKE, O
cUCTeMOooOpasyronied poii (U3NKH B PA3BUTHH ECTCCTBCHHBIX HAYK,
TE€XHUKU U TEXHOJIOTHi, 00 3BOIIOIMUM (PU3MUECKUX 3HAHUN U MX POJIU B
LIEJIOCTHON €CTECTBEHHOHAYYHOM KapTUHE MHpa, O BKJIAJEC POCCUNMCKHUX U
3apyOEKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE HAYKU, OOBSICHEHUE MIPOLIECCOB
OKpYKaIOIIEero MUpa, Pa3BUTUE TEXHUKHU U TEXHOJIOTHI

2 3HaHMs O BHJIaX MaTepuu (BEIIECTBO U IOJIE), O JBUKEHUHU KaK criocode
CYIIECTBOBaHMS MaTepuH, 00 aTOMHO-MOJEKYISIPHOM TEOpPHUH CTPOCHHUS
BEIIECTBa, O (PU3UUECKON CYIIHOCTH SIBICHUNA NPUPOJIBI (MEXAaHUYECKUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX );

YMEHHE Pa3InyaTh SIBJICHUS IO ONKCAHUIO UX XapaKTEPHBIX CBOICTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLIHX JaHHOE (PU3NUECKOE SBIICHUE;
YMEHHME PACIIO3HABATh MPOSIBICHHE W3YYEHHBIX (U3NYECKUX SIBJICHUI B
OKpY’KaIOIIeM MUpPE, BBIIEIASA UX CYILIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

3 BJ'IaI[eHI/Ie OCHOBaMH MOHSITHHHOTO amnmnapara U1 CUMBOJIMYCCKOTI'O SA3bIKa
(1)I/ISI/IKI/I M UCIIOJIB30BAHUEC UX IJIA PCIICHHUA yqe6HI>1x 3aaa4,

YMCHUC XapaKTCPHU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUS U ITPOLICCCHI,
HCIIOJIb3Yys (bYHJIaMeHTa.]'H)HBIe 1 OMIIMPHUYCCKUEC 3aKOHBI

4 YMeHue OmuChIBaTh M3YYEHHBIE CBONCTBA Tel W (DU3HUECKUE SIBIICHUS,
UCIIONB3Ys PU3UYECKUE BETUIHHBI




Brnanenue ocHOBaMH METOJIOB HAYYHOTO MO3HAHMS C YIETOM COOIIOICHUS
npaBui 6€30MacHOro Tpyaa:

HaOroeHne (pU3MUYECKUX SIBICHUI: YMEHHE CaMOCTOATENBHO COOMpPATh
9KCHEPUMEHTAJIbHYI YCTAaHOBKY M3 JJaHHOIO Habopa 00OpyAOBaHHS IO
MHCTPYKLMHU, ONMCHIBATh XOJI ONbITA W 3alMChIBaThb €ro PE3yJbTaThl,
(GopMynHpOBaTh BHIBO/BI;

NPOBEICHUE NPSAMBIX U KOCBEHHBIX H3MEPEHHH (U3NYECKUX BEIMYHH:
yMEHUE  IIJAaHUPOBAaTh  M3MEPEHMs,  CAMOCTOSTENBbHO  COOMpaTh
HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY IO MHCTPYKLIHMH, BBIUHCISATH 3HAUECHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOJIYYCHHBIE PE3YIbTAThl C YUETOM 3aJaHHON
HOTPELIHOCTH PE3YJIbTATOB U3MEPEHUI;

IIPOBEJICHUE HECJIOKHBIX JKCIIEPUMEHTAIIBHBIX VICCIICZIOBAHUH;
CaMOCTOSITENIbHO COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U IPOBOJUTH
WCCIIEOBAHKE 110 MHCTPYKLHUU, IIPEACTABIIATh NOJYyYEHHBIE 3aBUCUMOCTHU
¢u3nveckux BEMUYMH B BUAE Tabaum W TpadUKOB, YUUTHIBATH
IOTPEIIHOCTH, JEJIaTh BBIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHUS

[ToHnmMaHMe XxapakTepHBIX CBOMCTB (pU3MUECKUX Mojenel (MaTepuaibHas
TOYKa, a0COJIIOTHO TBEPJOE TEJIO, MOJAEIN CTPOCHHS Ta30B, KUIAKOCTEH U
TBEPABIX TEJ, IUIAHETApHAs MOJEIb aTOMa, HYKJIOHHAas MOJENb aTOMHOTO
A]Ipa) ¥ YMEHUE IPUMEHATh UX JUIsl 00bsICHEHUS (PU3HUECKUX MPOIIECCOB

YMeHnue o0bACHATh PU3NYECKUE MPOIIECCH M CBOWCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE CHUTyallud NPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBISBJISATh IPUYUHHO-CIEACTBEHHbIE CBSI3U M CTPOUTh
O0O0BSICHEHHE C ONOpPOil Ha M3y4eHHbIE CBOMCTBAa (U3NYECKUX SIBJICHHIH,
¢buznyecKue 3aKOHbI, 3AKOHOMEPHOCTH U MOJIETTU

YMeHue pemarh pacyeTHble 3a1auu (Ha 0a3e 2 - 3 ypaBHEHUI), UCTIOIb3Ys
3aKOHBI M ()OPMYIIbI, CBSI3bIBaIOIIME (PU3UUYECKHE BETUUMHBI, B YACTHOCTH,
3alMUCbIBaTh KPAaTKOC YCJIOBHEC 3aaa4dM, BBIABIIATH HECAOCTAIOINHUEC HAaHHBIC,
BBIOMpPATh 3aKOHBI M (OPMyJBl, HEOOXOIUMBIE ISl €€ pEeLIeHHUs,
HCIIOJIB30BAaTh CIIPABOYHBIC AJAHHBIC, IMPOBOAWUTH pPACUCTBl W OILCHUBATDH
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAUeHUs (PU3MUeCKOl BETMYMHBI; YMEHHE




OTpeNeNiATh Pa3MEPHOCTh (PU3MUECKOW BEIMYMHBI, MOJYYCHHOH IpH
pELIECHUN 3aa4u

YMeHHe XapaKTepru30BaTh NPUHIUIIBI JEHCTBHUS TEXHUIECKUX YCTPOICTB, B
TOM dYHCle OBITOBBIX MPUOOPOB, W TMPOMBINUIEHHBIX TEXHOJIOTHUYECKUX
IPOLIECCOB 10 MX OIMCAHUIO, UCIONB3YsI 3HAHUS O CBOMCTBaX (pr3ndeckux
SBIICHUN U HEOOXO0MMBbIe (PU3MUECKIE 3aKOHOMEPHOCTH

10

YMeHue UCTob30BaTh 3HAHUS O (PU3UUYCCKUX SBJICHUSX B TIOBCETHEBHOM
JKU3HHU JUIA OOecredeHsT Oe30IacHOCTH NP OOpalleHHH C OBITOBBIMH
npuOopaMi M TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHUS 370POBbS U
COOJIFOJICHHSI HOPM DKOJIOTHYECKOTO TMOBEJCHHSI B OKPYXAKOIEH cpene;
MOHMMaHUE HEOOXOMUMOCTH TIPUMCHCHHS JOCTMIKECHUH (U3UKH U
TEXHOJIOTHH JIJIsl palldOHAIBLHOTO MIPHPOIOIOIb30BAHUS

11

OnelT moucKa, npeoOpa3oBaHUs M MPEACTaBICHUs HH(poOpManuu
(GU3M4ecKOro  coAep)KaHUsl C  HCHOJb30BAHHMEM  HMH(DOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUI;

YMEHHUE OLIEHUBATh JIOCTOBEPHOCTh MOJIY4YEHHOW MH(pOpMAIMU HA OCHOBE
UMEIOUINXCS 3HAHUN U IOTIOJTHUTENbHBIX UCTOYHUKOB;

YMEHHUE HCIOb30BaTh MHpPU BBIMOJHEHMHM Y4YEeOHBIX 3aJaHUi HaydHO-
HOMYJSPHYIO  JUTEpaTypy (HU3UYECKOTr0 COJAEp)KaHHs, CHpPaBOYHBIE
MaTepuaibl, pecypcsl cetu HTepHeT;

BJaJicHHe 0a30BBIMM HaBBIKAMHU MpeoOpa3oBaHUs MHPOPMALMU U3 OJIHOU
3HAKOBOW CHCTEMbl B JPYIyl0; YMEHHE CO037aBaThb COOCTBEHHBIE
NUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMAIK 13 HECKOJIBKUX
HCTOYHUKOB

[Tepeuens >1eMEHTOB copepskaHus, mpoBepseMbix Ha OI'D mo ¢usuke

Kon

[IpoBepsiemMblil 2IeMEHT COAEpKaHUS
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MEXAHWYECKUE SABJIEHUA

1.1 Mexannueckoe aBwxkeHue. MarepuanbHas Touka. Cucrema  OTcyera.
OTHOCUTENBHOCTD IBUXKEHHUS

1.2 PaBHOMepHOE U HepaBHOMEpHOE JBMXeHUEe. CpenHsisi ckopocTh. Dopmynna s
BBIYMCIICHHS] CPEIHEN CKOPOCTH:
V=—

4

1.3 PaBHOMEpHOE NpSAMOIMHEHHOE IBUKEHHE. 3aBUCUMOCTh KOOPAHWHATHI Tejda OT
BPEMEHH B CIy4yae paBHOMEPHOT'O MPSIMOJIMHENHOTO JIBUKEHUS:
x(t) = Xo + Vxt.
I'paduku 3aBUCMMOCTH OT BpPEMEHM [JIi TPOEKIUU CKOPOCTHU, MPOCKIUU
NepeMeNIeHsl, MyTH, KOOPAMHATHI TMPU PABHOMEPHOM MPSIMOJIUHEHHOM
JIBI>KEHUU

1.4 3aBUCUMOCTh KOOpPJMHATHI Tella OT BPEMEHU B CIIy4ya€ pPaBHOYCKOPEHHOIO

HpHMOJ'[I/IHel\/’IHOFO JABUXXCHUA:

t2
x(t)=x,+v,,t+a, B

@opmynbl ST NPOEKUMU MEPEMEIIECHUS, NPOCKIHMH CKOPOCTH M MPOEKIUU
YCKOPEHHS ITPU PAaBHOYCKOPEHHOM MPSMOJIUHEHOM JIBUKECHUU:

t2
sx(t):vo)c-t+ax-5,

v.(t)=v, +a_ -t,




ax(t) = const,
Vax? - Vix® = 2ax8x.

['paduky 3aBHCHUMOCTHM OT BpPEMEHHM MJISi TNPOCKIHUU YCKOPEHHS, MPOCKIHH
CKOpPOCTH, IIPOCKLHMM II€pEMELIEHUsA, KOOPAMHATBHI IIPU PABHOYCKOPEHHOM
IPSIMOJIMHEMHOM JIBUKEHUU

L.5

CBoboxnoe mageHue. OOpMyIibl, ONMUCHIBAIOIIME CBOOOJHOE IMaJeHHE Tela IO
BEPTUKAJIM (IBUKEHUE Tea BHU3 UM BBEPX OTHOCUTEIBHO MOBEPXHOCTH 3EMIIN).
I'paduku 3aBUCUMOCTHM OT BPEMEHM [UIsl NPOEKIUH YCKOPEHHUS, IPOEKLUU
CKOpPOCTH M KOOPAMHATHI IIPU CBOOOAHOM IMaJICHUH Tejla [0 BEPTUKAIU

1.6

CKOpOCTh paBHOMEPHOTO JIBIDKEHHS TeJa IO OKpYXHOCTH. Hampasienue
CKOpOCTH.

dopmyna sl BBIYHUCICHHUS CKOPOCTH Yepe3 PaguyCc OKPYKHOCTH U IIEPUOJ
oOparreHus:

I{enTpocTpemMuTenbHOE  yCKOpeHHe. HarpaBiieHMEe LEHTPOCTPEMUTEIBHOTO
yckopeHusi. @opmyiia 151 BBIYUCICHHUS] YCKOPEHUS:

1.7

Macca. [Inotaocts BemectBa. @opmyiia sl BBIYUCICHUS TIIIOTHOCTH:




PZV

1.8

Cuna - BCKTOpHasd (1)I/I3I/I‘IGCK35I BeanunHa. ClIoKeHUEe CHIl

1.9

SBnenune nnepuuu. Ilepsorit 3akon HeroToHa

1.10

Bropoii 3akon HerotoHa:
F=m-a.

COHaHpaBHeHHOCTL BCKTOpA YCKOPCHUA TCJIa U BEKTOPAa CUJIBI, HeﬁCTBYIOHlCﬁ Ha
TCII0

1.11

Bzaumopeiicteue Ten. Tperuit 3akoH HeroToHa:

— —

F2—>1 = _Fl—>2

1.12

TpeHI/Ie IMOKOA U TPCHUC CKOJIBXCHUS. d)opMyJIa AJId BBIYHUCIICHHUA MOOYJIA CHUJIbL
TPCHUS CKOJIbXKCHUA:

F,o=u-N

1.13

Hedpopmanus Tena. Ynopyrue u Heynpyrue aedopManuu. 3aKoH YIpYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tarorenne. 3aKOH BCEMUPHOTO TATOTEHUS:

F:Gnll—

n,
—.
R




Cuuta TshxecTH. Y CKOpeHHE CBOOOIHOTO TIaICHUSI.
dopmyiia st BBIYUCICHUS CHITBI TSHKECTH BOJIM3H MMOBEPXHOCTH 3€MITH:

F=mg.

JBmxenue miuanet Bokpyr Comnnua. [lepBas kocmuueckas ckopocts. HeBecomocTb
U IIEperpy3Ku

1.15

Wmnynbe Tena - BeKTopHast (pu3nyeckasi BeIMUMHA.
p=my

HMIynec cCUCTEMBI TEIl.
N3menenue ummyibsca. Mmyssce cuisl

1.16

3aKkoH COXpPaHCHUSA UMITYJIbCA JIA 3aMKHYTOﬁ CHUCTCMBI TCII:
p =my, +m,V, = const.

PeakTuBHOE IBHKEHHE

1.17

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A= Fscosa.

MexaHn4deckas MOIIHOCTb:

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrUs.
d)opMlea JJIs1 BBIYHUCJICHU A KUHETHYSCKOMN SHCPTHUU:




Teopema 0 KHHETUYECKOM SHEPTUH.
®opmyna Juisi BBIYUCICHHUS MOTEHIMAIBHOM HSHEPrUU Tella, IMOJHATOTO Hal
3emuieit:

E, =mgh

1.19

Mexannueckas OHCPIUA:
E = Ex +E,.

3aKoH COXpaHCHHA MEXaHUYEeCKOU OHCPI'uu. CDopMyna IJI1 3aKOHa COXPaHCHUSA
MEXaHUYECKOM OHCPIYU B OTCYTCTBUC CUJI TPCHUS:

E = const.

HpeBpameHHe MEXaHUYECKOMH OHEPIUU IpU HAJIMYNUU CUJIBI TPCHUSA

1.20

ITpocTeie MexaHU3MBIL. "30JI0TOE IPaBUIIO" MEXAHUKH.
Peryar. MomeHT cutbt:

M =Fl.
VYciioBue paBHOBECHS pbluara:

Mi+Mz+...=0.

[ToaBMXHBIN 1 HEMOABUKHBIN OJIOKH.

ATIOJ'Ie3Ha${

KII/] mpocThIX MEXaHU3MOB, n=
A’sanaquHaﬂ




1.21

JlaBiieHue TBEpIOTO TENA.
®opmyna /17151 BBIYMCIICHHS 1aBJICHUS TBEPIOIO Tea:

PZE-

Hasnenue raza. ATMocepHoe JaBlieHHE.
I'mapocraTudeckoe NaBiIeHUE BHYTPU KUIKOCTH.
dopmyna s BBIYMCIICHMS TABJICHUS BHYTPU KUIKOCTH:

p =pgh+p,,

1.22 | 3akon [lackans. ['mapaBiuueckuii npecc

1.23 3akoH Apxumena. @Dopmyna Uil ONPEACNICHHS BBITAJIKUBAIOLIECH CHUIIBL,
JICHCTBYIOIIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTD WM ras:
F Apx. = pgV.
Vcnosue naBanus tena. [lnaBanue cyoB 1 BO3AyXOIIaBaHUE

1.24 Mexannueckue KoneOaHus. AMIUIUTYda, TMEPUOA U dYacToTa KOJeOaHHIA.

1

dopmyria, CBSI3bIBAIOIIAS YACTOTY U MEpUoJ Konebanuit: vV =

1.25 |MaremMaTtudyeckuii ¥ TpPYKMHHbIM MasTHUKU. IIpeBpamienue sHepruum Ipu
K01e0aTeIbHOM ABUKEHUH

1.26 3aryxatomue konebanus. BerHyxnennbie konebanus. Pezonanc

1.27 |Mexannueckue BoiHBL. [IpogonbHble M monepeyHble BOJHBL. J[JIMHA BOJIHBI H

CKOPOCTB pacCnpoOCTPaHCHUS BOJIHBI:

A=v-T




1.28

3ByK. 'poMKOCTb U BhICOTA 3ByKa. OTpakeHUE 3ByKOBOW BOJIHBI HA TPAHMIIE ABYX
cpen. MHbpa3Byk U ynbTpa3Byk

1.29

[TpakTrueckue pabOTHI

N3mepenune cpenHel NJIOTHOCTH BELIECTBA; APXUMENOBOM CHIIBI; KECTKOCTU
NPYXUHBL; KOA(PGUIUEHTa TPEHHs] CKOJBXEHUS; pabOThl CHIIBI TPEHUS, CHJIbI
YIIPYTOCTH; CPEeTHEH CKOPOCTH IBMXKEHUs OpyCKa MO HAKJIOHHOW IUIOCKOCTH;
ycKopeHus Opycka npH ABM>KEHUHU 10 HAKIIOHHOW MIIOCKOCTH; YaCTOTHI U IIepro/ia
KOJICOAHWH MaTeMaTHYeCKOro MAasTHHKA; 4YacTOTHl M MepHoaa KoyieOaHui
NPYKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICUCTBYIOUIETO Ha phIyar; paboThl CHUIIbI
YIIPYTOCTH TPH TIOABEME I'Py3a C IOMOIIBIO HETTOIBUKHOTO 0JI0Ka; pabOTHI CHIIBI
YIPYTOCTH MPHU MObEME I'Py3a C IOMOIIBIO MOABMKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CUIIbl OT 00beMa MOTrpyKEHHOM yacTu
Tela U OT IUIOTHOCTH >KUJKOCTH, HE3aBUCHUMOCTU BBITAIKUBAIOIICH CHIIBI OT
Macchl TeJla; CUJIbl TPEHUS CKOJIbKEHHSI OT CHJIbI HOPMaJbHOTO JABJIEHUS U OT
poJia MOBEPXHOCTU; CHUJIBI YIPYTOCTH, BO3HUKAIOIIEH B MPYXHUHE, OT CTCIECHU
negopMaluu MPYXKUHBI; YCKOpEHHs OpycKa OT yrijla HaKJIOHAa HalpaBIISIOIICH;
nepuojia (4acToThl) KoJeOaHUN HUTSHOIO MAasATHUKA OT JUIMHBI HUTH; HepHoja
KoJie0aHUM TMPYKUHHOTO MasTHHUKA OT MAacChl Ipy3a M YKECTKOCTU MPYKUHBI;
UCCIIEIOBAaHME HE3aBUCUMOCTH IepHoja KojeOaHUM HUTSHOIO MasTHHKA OT
Macchl Ipy3a.

ITpoBepka ycnoBHsl paBHOBECHS pbluara

1.30

®dusnueckue ABICHHUS B IPUPOJE: NPUMEPHI ABUXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KMBOM U HE)KMBOW IIPUPOJE, NEUCTBUE CUJIBI TPEHUS B IIPUPOJAE U
TEXHUKE, IPUIUBBI M OTIUBBI, JBIMKEHUE IIaHeT COJIHEYHON CHCTEMBI,
PEaKTHUBHOE JIBM)KEHHUE KMBBIX OPraHU3MOB, PhIYard B TEJE YEJIOBEKA, BIUSHUE
aTMOC(EepHOro JaBJICHHUS Ha JKUBOM OpraHu3M, IJIaBaHUE pbIO, BOCHpHUSATHE
3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMHUYECKHUE BOJIHBI, IlYHAMH, 9XO

1.31

TexHuuyeckue ycTpoWcCTBa: CIHUIOMETP, AATYMKU IOJIOKEHMS, PACCTOSHUSA U
YCKOpEHHUs, JAWHAMOMETp, NOJIIMIHUKN, paKeThl, pblyar, TIOABWKHBIH U
HEMNOJIBWKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTh, MPOCThIE MEXaHU3MBbI B OBITY,
cooOmIarmuecs: cocybl, YCTPOMCTBO BOAOIPOBOJA, THUIPABIMYECKUI mpecc,




MaHOMETp, 0apoMeTp, BBICOTOMEp, IOPLIHEBOM HACOC, apeoMeTp, 3XOJOT,
UCIOJIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A

2.1 OCHOBHBIE [TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHHUSI BELLIECTBA.
Mogenu TBepAOro, KHUAKOTO M Ta3000pa3HOrO0 COCTOSIHMM  BEIECTBA.
Kpucrannuueckue u amop¢Hble Tena

2.2 JBwxkenue yactuil BemiectBa. CBS3b CKOPOCTH JBHKCHHUS YaCTHI[ C
Temneparypoil. bpoyHoBckoe aBrkenue, nuddysus

2.3 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS

2.4 TerioBoe paciiupeHue U coxaTue

2.5 TernoBoe paBHOBECHE

2.6 BuyTpennsis sHeprusi. Pabota u Temsomepenada Kak CHocoObl W3MEHEHUs
BHYTPEHHEHN YHEPrUun

2.7 Buapl Teronepenaun: TemIONPOBOIHOCT, KOHBEKITHUS, U3TyUEHUE

2.8 HarpeBanue u oxnaxaenue ten. KoauuecTBo TeNaoTh. Y 1efbHas TEMI0EMKOCTb:
Q=cm(t2 - t1)

2.9 3aKOH COXpAaHEHMs] SHEPIHMHM B TEIUIOBBIX Ipolleccax. YpPaBHEHHUE TEIJIOBOTO
OanaHca:
Q+Q+..=0

2.10 |Ucnapenune u koHaeHcanus. V3mMeHeHHe BHYTpPEHHEH HHEpPrUu B MPOLECCe

UCHapeHus © KoHAeHcanuu. KureHue IKUAKOCTU. YJeNnbHas TemoTa
apooOpa3oBaHUS:




L=<
m

2.11

BnaxnocTth BO3ayXa

2.12

[InaBnenue n KpucTajuin3anus. HUsmenenue BHYTpeHHeﬁ OHCPI'HU IIPHU IJIaBJICHUN
U KpUCTaJJIM3allu. YV nenpHas TEmioTa IIaBICHUS:

o2

m

2.13

BHYTpeHHHH OHCPIuA CropaHusd TOIIJIMBA. VaenbHas TemioTa CropaHuA TOIIMBA:

q=—
m

2.14

[Tpunuuns! padotsl TemnoBbix aBurareneil. KI1J[ teroBoro apuraresns

2.15

[TpakTrueckue paboOTHI

W3mepenne yneinbHON TEIIIOEMKOCTH METAUIMYECKOro LMIMHAPA; KOJIUYecTBa
TEIUIOTHI, TOJIYYEHHOI'0 BOJIOM KOMHATHOW TeMIepaTypbl GUKCHPOBAHHON MaccChl,
B KOTOPYIO OIIYIIEH HarpeTbli LWJIMHIP; KOJWYECTBA TEIUIOTBHI, OTJAHHOIO
HarpeTbIM [WIMHAPOM, IIOCJIE OIYCKAaHUs €ro B BOJy KOMHATHOW TEMIIEpaTyphl;
OTHOCHUTEJIBHOM BIIaXKHOCTH BO3/yXa; YAEIbHOM TEIUIOTHI ILIABJICHUS JIbJA.
HccenenoBanne M3MEHEHHMS TEMIIEpaTypbl BOJBI IIPH PA3NMYHBIX YCIOBUSX;
SBJICHUS TEIJIOOOMEHA MPH CMEIIMBAaHUM XOJIOJHOW M ropsiued BOJbI; Mpoliecca
UCIIapeHus

2.16

dusnyeckue SIBICHUS B npupoac: NMOBEPXHOCTHOC HATAXKCHUC U KallUJUIAPHBIC
SBIICHUSI B TPUPOJIE, KPUCTAIIBI B Tpupoje, uznydenue CoNHIA, 3aMep3aHue
BOJI0OEMOB, MOPCKHE Opu3bI; 00pa30BaHUE POCHI, TyMaHa, MHEsI, CHEeTa

2.17

TexHu4eckne yCTpOMCTBA: KallWJUISPBI, IPUMEPHI UCIIOIB30BAHUS KPUCTAIIOB,
JKUJKOCTHBIM TEPMOMETP, AATUYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILJICHUS




JIOMOB, TMTPOMETpBI, NICUXPOMETpP, IapoBasi TypOMHA, IBUraTellb BHYTPEHHEIO
cropaHus

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnekTpusanusd Teil. [[Ba Buja 31eKTpUUECKUX 3apsJioB
3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
34 Onekrpuueckoe rmose. HampsokeHHOCTh 3nekTpuueckoro mnoss. Ilpunnun
CYNEPIIO3ULIMH IEKTPUUYECKHUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
3.5 Hocutenu »snexTpuueckux 3apsaoB. JleiicTBue 3JeKTpUYECKOro Mo Ha
anieKTpudeckue 3apsiibl. [IpOBOJHUKN U TUANEKTPUKH
3.6 [locTosiHHBIN 3nekTpuuecKkuid ToK. JlelcTBus anekTpuyeckoro Toka. Cuia Toka.
Harmpsxenue.
q
==
t
A
U=—
q
3.7 DNEKTPUYECKOE COIIPOTUBIIEHHE. Y AETBHOE IIEKTPUUECKOE COIIPOTUBIICHHUE:!
pl
k=%
3.8 3akoH Oma 1Sl y4acTKa dIEKTPUUYECKON LIEeTH:




I =—
R
3.9 [TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
L=Ih; U=U;+U;; R=R; +Ro.
[TapannenbHoe coeIMHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHUSI:
R R
Ui=UxI=15L+1; —2.
CwmenanHble COeTMHEHUS TPOBOTHUKOB
3.10 PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA.
A=U-1-t;P=U"1
3.11 3akoH J[xoynsa-Jlenna:
Q=F-R-t
3.12  |OnbiT Opcrena. MarHuTHOe moOJ€ MPSMOro IPOBOAHHMKA € TOKOM. JInHUM
MarHUTHOW MHIYKIIUH
3.13 MarautHoe TII0JIE TOCTOSHHOIO MAarHuta. B3auMonelicTBHE MOCTOSHHBIX
MarHuToB
3.14 | leiicTBME€ MarHUTHOTO TOJI HA TPOBOJIHHUK C TOKOM
3.15 OnbiTel @apajes. SABneHne 351eKTpoMariuTHON nHAyKIuu. [Ipasuino Jlenma
3.16 |IIpakTuyeckue pabOThI

W3MepeHue  DJIEKTPUYECKOTO  COMPOTHUBIICHUS  PE3UCTOpPA;  MOIUIHOCTH
JIIEKTPUIECKOTO TOKA; pabOThI JICKTPUIECKOTO TOKA.
HccnenoBaHre 3aBHCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B MPOBOJHHKE




(pe3ucTopsl, TaMIIOYKa), OT HAMpPSHKEHUS Ha KOHIAX MPOBOJIHUKA; 3aBUCUMOCTH
COINPOTUBIICHUS OT JJIUHBI MPOBOJIHUKA, IJIOLIAANA €r0 MOMNEPEYHOro CeUeHUs U
YIEIBHOTO COIPOTUBIICHHUS.

[TpoBepka mpaBuiia AJig SIEKTPUUYECKOTO HAMPSHKEHHS MPU MOCIEA0BATEIHHOM
COCIMHEHUU TMPOBOJHUKOB; TMpaBWiia JUIsi CHJIbI 3JIEKTPUUECKOrO0 TOKa IMpHU
napajuieIbHOM COEIMHEHUHU IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOYKA)

3.17 |®usudeckue SBJICHHS B TPHUPOJC: JJICKTPUUYCCKUE SBJICHUS B arMmocdepe,
AIIEKTPUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMJIU, Ipeild) MOII0COB,
POJIb MArHUTHOTO TIOJIST JIsI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE

3.18 |TexHuueckue yCTPOWCTBA: AIIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTaT,
CUETYMK  DJEKTPUYECKOH  DHEPIUH,  DIIEKTPOOCBETHTEIBbHBIE  IPUOOPHI,
HarpeBaTeNbHbIE AIEKTPONPUOOPHI (TPUMEPHI), STEKTPUUECKUE MPEAOXPAHUTEIH,
AIIEKTPOMArHUT, SJIEKTPOABHUIaTENb MIOCTOSHHOTO TOKA, TEHEPATOp MOCTOSTHHOTO
TOKa

3.19 |OnexkrpomarHuTHbIe BosHBI. [lIKkana aneKTpoMarHuTHEIX BOJIH

3.20 |JlyueBas monenb cera. [IpsimonuHeitHOe pacipocTpaHeHHE CBETa

3.21 |3akoH oTpaxkeHus cseta. [Inockoe 3epkano

3.22 |[Ipenommnenue cBeta. 3aKOH PEIIOMIICHUS CBETA

3.23 | Aucnepcus cBeta

3.24 |JIunza. Xoxa nmydeil B nuH3e. POKYCHOE pacCTOAHUE JUH3BL. OnTHUYEecKas cuia
JIMH3BL:
D=1/F

3.25 |I'na3 kak ontuyeckas cucrema. OnTuueckue npruOopbl

3.26 |IIpakTuyeckue pabOThI

M3mepenue onTU4ecKoil cuibl coOuparomieil JHUH3bI; (HOKYCHOTO PpacCTOSHHS




coOuparomied JuH3bI (110 CBOICTBY paBEHCTBA pa3MEPOB IpeAMETa W
N300pakeHHsI, KOr/a MpeAMEeT PaclojoXeH B ABOHHOM (OKyce), MoKas3aTels
NPEJIOMIICHUS CTEKJIA.

HccnenoBanue cBOWCTBa M300pakeHUsI, HOIYUYSHHOTO C IIOMOIIBIO COOMparomen
JIMH3BbI, U3MCHCHU q)OKYCHOFO pacCTodHuA ABYX CIOXKCHHBIX JIMH3; 3aBUCUMOCTU
yrjla MpeIoMIICHHS CBETOBOTO Jiyda OT yIVIa MaJCHUs Ha TpaHuie "BO3IyX -
CTEeKJI0"

3.27 |®usuueckue sBieHUs B mnpupone: 3arMeHus ConHua u JlyHsl, 1Bera Ten,
onTHYECKUE SBJICHHS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28 |TexHuueckue yCTPOWCTBA: OYKH, IMepHCKor, ¢oToanmapar, OINTHYECKUE
CBETOBOJIBI

4 KBAHTOBBIE SABJIEHUA

4.1 PannoaktuBHOCTh. Anb(a-, 6eTa-, ramma-u3nydeHus. Peakuuu anbda- u Oera-
pacnana

4.2 OmneiTel Pezepdopaa no paccesuuto anba-yactuu. [lnanerapuas moaens atoma

4.3 Cocras aromHoro sjpa. M3oronsl

4.4 [lepuon moypacnaaa aTOMHBIX siAEp

4.5 Snepuble peakiuu. 3aKOHBI COXPAHEHUSI 3aPSA0BOTO0 U MaCCOBOTO YUCE

4.6 Ouznyeckue SBIEHUS B TMPHUPOJE: ECTECTBEHHBIM pPaJUOAKTHUBHBIA (OH,
KOCMHUYECKHE JIy4H, pPaJAO0AKTUBHOE U3IyYeHHE TMPHUPOJHBIX MHUHEPAJIOB,
JeiCTBUE paJIMOaKTHBHBIX N3TYYCHUH Ha OPraHN3M YeJIOBEeKa

4.7 TexHUYECKHE YCTPOWMCTBA: CIEKTPOCKON, MHAWBUIYaTbHBIA TO3UMETp, Kamepa

BI/IHLCOHa, AACpHasd SOHEPreTukKa







YYEBHO-METOJINYECKOE OBECIIEYEHHUE

OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.

[Meppimkun .M. @usuka: 7-i knacc: 6a30Bbiid ypoBeHb: yueOHuK/ .M. Ileppimkun, A M.
WBanoB. - 3-e uznanue, nepepadorannoe-Mocksa: [Ipocsenienue, 2023

[Tepprkua M1.M. ®usuka: 8-i kiacc: 6a30BbIil ypoBeHb: yueOuuk/ M.M.I1epoimikun, A.H.
WBanos. - 4-¢ uznanue, crepeorunnoe-Mockaa: [Ipocsemienne, 2024

[eporimkun A.B. CoopHuk 3aaa4 no ¢usuke:7-9 ki.: k yaeOnukam A.B. Ilepbrmkina
«Du3uka 7 kimacey, «dusnka 8 kinacey, «Pusnka 9 xkinace». ®I'OC (x HoBomy DITY) / A.B.
[Tepoimkun; coct. I'.A. JloHnosa. -9-e u3a., nepepaboTaHHOE U TOTIOJHEHHOE — M:

U3 narenscTBO «OK3aMeny, 2024

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HInsik H.C. [Toypounsie pa3pabotku no ¢usuke. 7 knacc: nocodbue st yuurens / H.C.
eIk, — 2-e u3a. — Mocksa: BAKO, 2020.

HIneix H.C. [Toypounsle pa3paboTku no ¢gusmke. 8 kinacc: nocoodue ans yuurens / H.C.
ek, — 2-e u3a. — MockBa: BAKO, 2020.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET
1. Poccuiickuii o61meoOpa3oBaTenbHblid mopTai http://experiment.edu.ru
2. Epaunas xoyuiekuus HugpoBbIX 00pa3zoBaTelbHbIX pecypcoB http://school-collection.edu.ru
3. ®enepanbHBIN HEHTP HHPOPMAITMOHHO-00pa3oBaTenbHBIX pecypcoB (DLINOP)
http://fcior.edu.ru
4. Caift ans npenojasareneid GU3MKHU, YUalIMXcs U UX poautenei http://www.fizika.ru




5. College.ru: ®usuka http://college.ru/fizika/

6. Tazera «Dusukay http://fiz.1september.ru




[TOYPOUYHOE TEMATHUYECKOE IIJTAHUPOBAHMUE 9 knacc (102 gaca - 3 4ACA B HEAETIO)

MeTtoauueckoe o0ecrieueHue:

1. TlpumepHas nmporpaMmma OCHOBHOTO o01iero oopazoBanus mo gusuke. 7-9 knacsel. [Iporpammy noarorosunu: B.A.Opmnos, O.®. Kabapaun, B.A.

Koposun, A.YO. Ilentun, H.C. Ilypeuuea, B.E. ®paaxun (IIporpammsl miisg oOuieoOpa3oBaTenbHbIX yupexaeHuil. ®dusuka. ActpoHomus 7-11

kiaccsl M.: [Ipocda, 2009r.)

2. Tlporpamma no ¢usuke 9 xnacc. O.@.Kabapaun, C.1M.Kabapauna [5]
Kabapaun O.®. ®uszuka. 9 kiacc: yueOHUK 1715 001eoopazoBaTenbHbIX yupexaenuii. M.: [Ipocsemnienue, 2014.
Jlykamuk B.U. COopuuk 3anay no ¢usuke. 7-9 xknaceol. M.: [Ipocsenienue 2009
Kabapaun O.®. Kabapauna C.U. ®usuka. Kuura ansa yuutens. 9 kinace. I[locobue ans oOiieo6pazoBarenbHbix yupexaenuid M.: [Ipocsemenue, 2010.
Kabapaun O.®., Kabapauna C.U., Opnos B.A. «KouTposbHbIe U TpoBepouHbie paboTh 1o ¢usuke 7-11 kmacce» M:Jlpoda 2002.
KontponbHo-uzmepurensusie matepuaisl. Gusuka: 9 kinace. Coct. H.M.30pun M.: BAKO, 2012
bo6ommna C.b. ®usnka 9 kinacc: KOHTPOIbHBIE U3MEPHUTENIbHBIE MaTepraibl. M.: Dk3amen, 2014
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No Tema ypoka § yue6  |lomarHee 3aaHue [PaGota Ha ypoke Buasl 1esTeNbHOCTH
yp. HUKa
Du3uka u puznyecKkne MeTo bl M3yUeHHs MPUPOIbI (2 1)
1/1 Du3HIECKH SKCTICPUMEHT 1 §1c.5-8 [Tonck MaTepuaia, HaITHCAaHUE COOOIICHUS
2/2 MopenupoBaHue SIBICHUN U 00bEKTOB IMPHUPOIBI. 1 Pons dhu3uky B
Du3nvecKre 3aKOHBI ¥ TPAHHIIBI KX TPUMEHUMOCTH (hopMHpOBaHNY HAYIHOM
KapTHHBI MHpa
3aKoHBI MEXaHMYECKOT0 ABHKeHHs (294)
1/3 Cucrema orcuera §2 c12-13 [pacdeT MyTH U CKOPOCTH NPH
2/4 HepaBHomepHoe aBmxeHre. MrHOBEHHAs! CKOPOCTh §3 c.16 [PaBHOYCKOPECHHOM IIPSIMOJIMHEHHOM
3/5 Vckopenne. PaBHOYCKOPEHHOE JIBHKEHHE §3 c.173an.3.1-3.3 D.11. (ABIDKCHIN TCJ1, ISMCPCHHC yCKOPCHIA
4/6 Pewienue 3a1ay Ha paBHOYCKOPEHHOE IBH)KECHHE 3an.3.4,3.9c.19 CBO(EOHHOFO najcHus. OnpencncHue
MPOHACHHOTO ITyTH U YCKOPEHUS JBUKECHUS
5/7 CBoOoaHoe mageHne 4 §4 c203a1.4.3,4.4 padora ¢
rpadukamu Ha o rpaduKy 3aBUCUMOCTH MOTYJIs
KapTOYKaX CKOPOCTH PaBHOYCKOPEHHOTO
[TPSIMOJIMHEWHOTO JIBUYKCHUS OT BPEMEHH.
6/8 JL.p.Nel Mzmepenue yckopeHus: CBOOOTHOTO TaICHHUS 0.3.4.1
c.21
7/9 3aBUCUMOCTb CKOPOCTH U IIyTH PAaBHOYCKOPEHHOT'O kan.4.1,4.2 c.22
JIBUKSHHS OT BPEMEHH U YCKOPEHUS
8/10 Pemenue rpaduyeckux 3a1ad Mo KHHEMATHKE 3an.3.5-3.8 ¢.19
9/11 JIBrkeHne 1o OKPYKHOCTH C TIOCTOSTHHOM 110 MOAYIIO  [5 §5 c.24 3a1.5.1-5.3 ..
CKOPOCTBIO
10/12 JLp. Ne2 Onpenenenue HEHTPOCTPEMUTENBHOTO 2.3.5.1. |§6 c. 28-29 M3MepeHne HeHTPOCTPEMUTENBHOTO
YCKOpEHUS c 25 YCKOpEHUS TIPU JIBFDKEHUU 110 OKPYKHOCTH
11/13 Pemrenne xuHEMaTHUECKUX 3124 6 Tectl ¢.32-33
12/14 Kontponbnas paboTa no KHHEMaTHKe




13/15 AmHanu3 KOHTposIbHOU paboThl. [lepBriii 3aK0oH 7 §7 c.34-353an.4.1-7.2
Herotona
14/16 Bropoii 3akon HetoTona 3 $8 ¢.38-39 3a1.8.1-8.4 Pacuer yckopeHMs TBUKEHHS TENa 0T
15/17 JLp.Ne3 Pacuér n n3mepeHne yCKopeHMst 2.3.8.1 [3am. 8.5-8.7 ¢.39 ICHCTBUEM MOCTOSIHHON CUJIBL.
c.39 VcciemoBanne ABMKEHUSI CHCTEMBI
16/18 JLp.Ne4 Crnoxenue cui, HanpaBieHbIX mog yriioM  [9.3.9.1  [§9 c.42-43 3a1.9.3-9.4 CBsI3aHHBIX Tell. Onpe/ie/ieHne MacChl
c.42 SemMiu
17/19 Tperuit 3akoH HptoToHa 10 §10 c.46 3a1.10.1-10.3
18/20 JLp.Ne5 Usmepenue cun BzaumoaeicTBus Asyx ten  |9.3.10.1 [3anp.10.4, 10.5 c.47
c.47
19/21 3aKOH BCEMUPHOTO TSTOTEHUS 11 §11¢.50-51 2.3 11.1
20/22 Pemenue 3amau Ha 3akoHbl HprOTOHA 12 Tect ¢.92 A1-A7, Bl Banl2.1.-12.3 c.57
21/23  |KoHTpombHas paboTta mo TeMe «3aKOHBI MEXaHHYECKOTO
TBYDKCHUSD)
2229/24-
31 Ypoku pemienus 3aaad. LllkonapHast onuMmuama mo
¢uznke
3akonb! coxpanenusi (17 4)
1/32 Nwmmynbe. 3akoH cCOXpaHEHHS HMITYJIbCa 13 §13 ¢.60-61 [IpuMeHeHne 3aK0Ha COXpaHEHUS UMITYJTbCa
2/33 Pemenue 3ama4 Ha 3aKOH COXPaHEHHS HUMITYJIbCa 3am.13.1-13.2 JUIs PACYETOB PE3yIIbTaTa B3AHMOACHCTBH
3/34 PeakTuBHOE IBMKEHUE 13 §13 ¢.62-63 3a;m.13.3 ren. CpaBHeHHEe N3MEHEHHs TIOTeHITHATLHOH
4/35 Kunernueckas sneprus 14 §14 3an.14.3,14.4 TECT PHEPTHH Tenavc H3MCHEHHEM €10
KIHHETUYECKON SHEPTUH TPH JIBIKEHUH
rpy3a Ha MPYKHHE.
5/36 [lorenumansHas sHeprus B3auMoAecTByromux ren  |16,17 §16 ¢.72-73
6/37 UL.p. Ne6 Onpenenenne MOTeHIMATBEHOM dHEeprun Tena  [9.3.16.1  |§15 ¢.68-69 koHCTIEKT
c.73 13MepeHre NoTeHIMaNbHON SHEPTUN
yrpyroii neopMaliuu npyKuHbI.
7/38 JL.pNe7 N3mepenue noTeHIManbHOM aHepruu ynpyroit  [3.3.17.1 |§ 17 ¢.76 3an.17.1-17.3




e opManiy npy>KuHbI c. 76-77 [ [pMeHeHNE 3aKOHA COXPAHEHUS SHEPTUN
1 pacyera MOTEHIHATBHON U
KUHETHYECKOI SHEpIUu Teja
8/39 3aK0H COXpaHCHHS MEXaHMICCKON YHEPTHH 18 §18 ¢.80-81 paccmotpeTh
3a1aun
9/40 JL.p.Ne§ MccnenoBanue npeBpalieHuil Mexanndeckon  [9..18.1  j3an.7 c.94
SHEPruu c.81
10/41 Pewienue 3ama4 Ha 3aKOH COXPAHEHUS] MEXaHUYECKOMN 3a1aHie Ha KapTOUYKax
SHEPTUU
11/42 3aKOH COXPAaHEHUs SHEPTUU B TEIUIOBBIX Iponeccax |19 §19 ¢.84-85 3a1.19.1 OOcyx)aeHue IKOJIOTMYECKHUX MOCIIeICTBHN
12/43 Pemenue 3ana4 Ha coxpaHeHHE YHEPTUU B TETNIOBBIX MpoekT 1o ¢.94 Ha IPUMCHCHHI JIBUTaTe/ICH BHYTPCHHErO
nporeccax BEIOOD CropaHusl U TETUIOBBIX AJIEKTPOCTAHIINH
13/44 [TpuHIUTIEI pAaOOTHI TETUIOBBIX MAITUH 20 [loaroToBUTH
coo0IIEHNE
14/45 CeMuHap «DKOJIOTHYECKUE TPOOIIEMBI HCITOJIE30BaHUS [pOEKT 1o ¢.94
TETJIOBBIX MALIHH»
15/46  [OGoOmeHKe 10 TeMe 3aKOHBI COXPAaHSHUSI U PEIICHHE Tect ¢.93 A9-A12, B2,
3a1a4 B3
16/47 KontponbsHas pabota 1o Teme «3aKOHbI COXPAHCHHSD)
17/48 [Ananu3 KOHTpOIBHOU pabOTHL. BEIMOIHEHNE pabOTHI HA/T
OInOKaMu
1825/49-
56
YPpOKHU NPAKTUKYMBI
KBanToBble saBjieHus (17 4)
1/57 OnbiTel Pesepdopna.llnanerapuast MoJiens atoma 21 §21 ¢.96-97 13MepeHne 3IeMEeHTapHOTO AIEKTPUIECKOTO

Bapsina. HaOmronenne TMHEHYaThIX CIIEKTPOB




2/58 JIuHeliHble ONITUYECKUE CIIEKTPHI 22 §22 ¢.100 TECT n3nydyenus. HaOmroneHue Tpekos anbda-
3/59 KsanToBsie noctynatsl bopa. [lornomenue u 22 §22 ¢.101 cxema JaCTHI] B
WCITyCKaHNE CBETa aTOMaMHU criekTporpada Kamepe BunbcoHa
4/60 JL.p.Ne9 Habmronenune muHEHYIATOrO CIIEKTpa 0.3.22.1 [kBaHTHI U (hOoTOHEI C.102
V3ITyYeHUS c 101
5/61 CocTaB aTOMHOTO sifipa. 3apsSa0BOe U MaccoBoe uucima |23 §23 ¢.104 13y4eHre ycTpoHCTBa U MTPUHIINTIA ISHCTBH
6/62 Hdedext macchl. SlaepHble cUITbl. DHEPTHUS CBSI3H 23 §23 ¢c.105 CYCTIMKA MOHU3HUPYIOIHNX
ATOMHBIX SiIeP YACTHIL.
7/63 Perenue 3a1a4 Ha 1e()EKT MacChl K SHEPIHIO CBSI3H 3aj1aua B TETPaIH OOcysi/IeHue MPOOJIEM BIHAHHS
[PaIMOAKTUBHBIX M3IYYCHUH HA dKUBBIC
8/64 PamnoakTuBHOCTH. Anb(a-, OeTa- U TaMMa-m3nydeHus: |24 OpraHM3MbL.
[TonroToBka cooOIIEeHMI C
9/65 Ilepuon monypacmnana 24 §24 ¢.108-109 3an.24.1
10/66 MeToapl perUCTpaIiy SIACPHBIX U3TYyUCHUN 25 §25¢.112-113
COCT.TabIHILy CTIONTF30BaHUEM KOMITHIOTEPHBIX
TEXHOJIOTUI U ceTu IHTepHET.
11/67 SAnepHble peakuun 26 §26 116-117
12/68  |[Ienenue u cunte3 spep. Ucrtounuku sueprun ConHia [loaroToBUTH
1 3Be3]1 COO0IIEeHUS
13/69 Cemunap «Snepnas suepreruka. Jlozumerpus» 27,28  |[IoaAroTOBUTH COOOIICHHS
15/70 BunsiHue paguoakTUBHBIX U3Jy4YEHUN HA )KUBBIE INe9-15 ¢.130
OpraHU3MbI
16/71 0O060061enne 110 TeMe «KBaHTOBBIE SBICHUS C.129- |Tect c.128-129
130
17/72 KontponbsHas pabota 1o TeMe «KBaHTOBBIC SIBICHHSI




1825/73-
80

Ypoku perieHus 3a1a4. Ypok, NOCBSALIEHHbBIN J[HIO
KOCMOHABTHKHU

Ctpoenue Beenennoii (8 u)

1/81

AHanm3 KOHTPOJIEHOM paboTHI. ['eoneHTpryecKas
CHUCTeMa MHUpa

29

§29 ¢.132-133 3.3.29.2
c.135 o xemanuro

BHICTYTIUICHU S

y9Ianmxcs ¢

3HAKOMCTBO C CO3BE3IUAMHI U HAOIIIOIEHUE

CYTOYHOTO BpaIlleHHs 3BE3THOTO Heda.




2/82 |'enuoneHTpUUecKkas cucreMa Mupa Actponomuueckue (30 §30 c.136-137 ICTI0TB30BAHUEM HaoOmonenue newxenus Jlynsl, ConHila u
HaOIroIeHUS HIIEKTPOHHBIX [IaHET OTHOCUTENBHO 3BE3]1
3/83 | ®wusmyeckas npupora mianeT ComHedHou cucteMsl |31 §31 ¢.140-143 Bomp. [Ipe3eHTalni
c.143
4/84 | Maurpie Tena ConHedHol cucteMsl. [Iponcxoxnenue 32 §32c.144-145 Bomp. c.145 [ToaroToBKa COOOIICHH ¢ MCTIOIBE30BAHHEM
CoHEYHON CHCTEMBI BBICTYIUICHUA KOMITHIOTEPHBIX TEXHOJIOTUI U CETH
5/85 ®uznueckas npupoja ConHLa U 3Be3] 33 §33c.148-151 Bomp. AIHXCI € IaTepuer
c.149 ICIIOb30BAHUEM
DIIEKTPOHHBIX
6/86 Crtpoenue u 3Bomonns Beenennoit 34 §34 c.152-155 Bomp.
c.153 Mpe3eHTalui
7/87 Kak u 3auem nemarorcs HaydHbIE OTKPBITHS 35 §35 c.156-161
8/88 [TectoBblil KOHTPOIB MO TeMe «CTpoeHue BeeneHHoi»
9/89 IlonBeneHue UTOroB BUKTOpHHA
90-99 IToBTOpeHue
3 Pesepn
Uroro 102
JlaGopatopHbIx paboT 9
KonTponbHbIX pabot 5
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