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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHUs
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOOBaHHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOIl 00pa30BaTENbHOM MpPOTpamMMbl, MPEICTaBICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM penepaibHOil paboueld mporpaMMbl BOCIUTaHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpaMmbl MO (U3MKE HAMpaBleHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTA OOYYaloUIUXCsl M OpraHu3aluio H3y4YeHUs
bu3MKKM Ha JAESITENIbHOCTHON OCcHOBe. B mporpamMme mo ¢u3MKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu TpedoBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM PE3YJIbTaTaM OOYUYEHHUs, a TAKKE
MEXIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no gpu3uke ycTaHaBIMBAET paclpeesieHne y4eOHOro MaTepuaia
1o rogam oOydeHus (IO Kjaccam), mpejjiaraeT NpUuMEpHYI0 MOCIe0BaTEIbHOCTD
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTHMKE PA3BUTHUSl MPEIMETHOTO COJICPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUECOHBIX
MIPEIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHU,
M3y4aeMbIX XUMHUEH, OMOJ0oTHEHN, acTpOHOMUEH U (U3HYecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBCHHOHAYUYHYIO KapTUHY MHUpaA, MPEIOCTaBIseT HauOoJiee sICHbIC
oOpa3sLbl MPUMEHEHUsI HAYYHOTO METOJa MO3HaHUA, TO €CTh Crocoda MoIy4eHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

OpnHa W3 TIaBHBIX 3a/1ay (PU3NYECKOTO OO0pa30BaHUS B CTPYKType OOIIETO
oOpa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CIEAYIOINIMMUA KOMIETEHTHOCTSMH, XapaKTepU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
IPAaMOTHOCT:

+ HAy4YHO OOBSICHSATH SIBJICHUS,

* OIIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,

«  UHTEPHPETUPOBATH JAHHBIE U UCIOJIb30BATh HAYUHbIE JOKA3aTEIbCTBA JJIs

MOJIyYeHUS BBIBOJIOB.

[lenmn wsyueHus (U3UKM HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUS
omnpenenensl B Konuenmuu mnpenopaBanust ydeOHoro mnpeamera «®Pusukay B
oOpa3zoBaTeabHBIX oOpraHusainusx Poccuiickoit  deaeparuu, peaTu3yOIIUX
OCHOBHbIE  00I11€00pa3oBaTeIbHbIE MPOrPAMMbl, YTBEPKAEHHOW pelICHUEM



Komnernn Munucrtepcra npoceienus Poccuiickoit @enepannu (IpoTOKoOJ OT 3
nexadps 2019 r. Ne [1K4BH).
Henan nzyvyenus Gpuankm:

npuoOpeTeHrue HHTepeca M CTpeMJICHHS OOYydYaloUIMXcs K HayYHOMY
U3yYEHHUIO TPUPOJBI, Pa3BUTHE WX HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POPMUPOBAHUE
UCCIIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa H3yueHUs OCHOB
CTPOCHHSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;
(GopMUpOBaHKE TPEACTABICHUA O POJM (U3MKHU JUIsl Pa3BUTUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXKHBIX  cdepax  Oyayuien
npo(hecCHOHATBHOM eATENbHOCTH, CBSI3aHHOU ¢ (PU3MKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne JTHX IeJied MporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHe 3HAHWK O JUCKPETHOM CTPOCHUU  BEIECTBA, O

MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKUX, MArHUTHBIX U KBAaHTOBBIX

SIBIICHUSIX

NpUOOpPETEHNE YMEHUN OINMUCHIBATh U OOBSICHATH (DM3UYECKUE SBICHHS C

WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB  pEIICHUS  MPOCTEHIIMX pacyETHBIX 3aaad
C MICTIOJIb30BaHUEM br3IeCcKuX MOJIeNIel, TBOPYECKHUX
Y TIPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJIOAATh MIPUPOIHBIC SBICHUS W BBITIOJIHATH OTIBITHI,

nabopatopHble pabOThl M DKCIEPUMEHTAIbHBIE HCCICIOBAHUS C

WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOTHl ¢ MHPOPMANHEH (PU3NUECKOTO COMEpKAHUS,

BKJIFOYasi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (DU3UKH, aHATU3 U

KPUTHYECKOE OIICHHUBaHNE HH(OPMAITUH;

3HAKOMCTBO €O cepamu npodecCuoHaTbLHON eITeIPHOCTH, CBI3aHHBIMHU

Cc ¢U3NKON, W COBPEMEHHBIMH TEXHOJOTUSMH, OCHOBAaHHBIMH Ha

JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOILIEro

oOpa3oBanus oTBouTCs 238 "acoB: B 7 kiacce — 68 gacoB (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 (pu3MKe MepeyeHb J1abopaTOpHbIX padoT U
OTBITOB HOCUT PEKOMEHIATENbHBINA XapaKkTep, YUUTENb JIETAET BHIOOP MPOBEIACHUS
7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHIYAIBHBIX OCOOCHHOCTEU



06y‘—IaIOHH/IXC$I, CIIMCKa 3KCIICPUMCHTAJIbHBIX BaHaHI/If/’I, npecaiaracMbix 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:KAI0IIEero Mupa.

®usuka — Hayka o mnpupoxe. fABnenHusa npuponbl. dusnyeckue sBICHUA:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeaMUMHBL. M3mepenue ¢uznueckux BenuunH. Duznueckue
npubopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHas cuctemMa eIMHHUII.

Kak ¢wu3uka u Japyrue eCTECTBEHHbIE HAyKW M3y4aloT MPUPOIY.
EcTecTBeHHOHAyUHBI METOJI TO3HAHMS: HAOJIOJIEHHE, TMOCTAHOBKA HAYYHOIO
BOIPOCA, BBIIBI)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemoro siBneHus. Onrcanne PU3NYECKUX SBJICHHUNA C MOMOIIBIO MOJIETEH.
Hemoncmpauuu.

1. MexaHuueckue, TEIIOBBIE, JJIEKTPUUYECKHE, MArHUTHBIE,

CBETOBBIC SIBJICHUSI.

2. ®duznueckue NpubOPHI U Mpoleaypa MPIMbIX U3MEPEHUN aHaJOTOBBIM U

1M(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpenesieHHE IIEHBI IeJICHUS IIKAIbl K3MEPUTEIIBHOTO Mprbdopa.
2. M3mepeHue pacCTOSTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypbl IpU TMOMOIIM KUJIKOCTHOTO TEepMOMETpa H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus IO MPOBEPKE TUITOTE3BI: JANBHOCTH IMOJIETA
apuka, MylmeHHOTO TOPU30OHTAIIBHO, TeM OO0JIbIle, YeM OOJIblle BhICOTA
MmycKa.

Paznen 2. IlepBoHayasibHbIE CBeJeHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJIEKYJb, HX pa3mepbl. OIbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBwxenue dyactuil BemecTBa. CBs3b CKOPOCTH JBIDKCHHS YacTHI[ C
TeMriepaTypoii. bpoyHoBckoe aBmxenue, muddysus. B3anmopeiicTBue dYacTwuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTAITMYEeCKUX) Tell. B3auMOCBsI3b MeXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSAX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

2. Hab6nronenune nuddysun.



3. Habnronenue ABJICHUM, OOBACHAIOIIMXCA MPUTKEHUEM
WJIM OTTAJIKUBAHHEM YacTHL] BellecTBa. Jlabopamophuie padomot u onvimal.
1. OueHka pauamerpa aroma METOIOM  PSIOB (c
UCIOJIb30BaHuEM (hoTorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.
3. OnbITel 1O OOHAPYXKEHUIO JNEUCTBUS CHUJI MOJIEKYJSIPHOTO TPUTSKEHHUS.
Pa3nen 3. /IBuskeHHe 1 B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBHIKCHHE.
Cxopoctb. CpelHssi CKOPOCTh NP HEPABHOMEPHOM IBWKEHHHM. Pacuér myTu u
BPEMEHU JIBUKEHHUSL.
SlBnenue wuHepuuu. 3aKOH MHEpUMH. B3anMoAeicTBUE TENn Kak MNpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJEKYJ B E€IUHUILIC
00BéMa BellecTBa.
Cuiia Kak xapakTepucTuka B3aumozeicTBus Tein. Cuia ynpyroctd UM 3aKOoH
['yka. MI3MepeHune cuiibl C MOMOILBIO AUHAMOMETpPA. SIBIICHUE TSATOTECHHS W CHUJIA
TskecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAIIPABJIEHHBIX 110 OAHOM NpsiMoi. PaBHOelcTByomas cuil. Cuna TpeHus.
TpeHue CKONBXKEHUST U TpPEHUE TOKOsA. TpeHue B TMPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HabnroneHue MexaHU4eCKOTO ABUXKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Crno)xeHue cuJj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIapuKa B KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHel CKOPOCTH CKOJIBKEHUS OpyCcKa WM Iapuka o
HAaKJIOHHOM IJIOCKOCTH.
OnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb pacTsKeHus (medopmariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONbITBI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIbI TPEHHUS CKOJIBXKEHHS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJeHUsI raza or oOb&Mma, TemrepaTyphl. llepemaua naBneHus
TBEPABIMU TEJNAMH, KUAKOCTIMU U razamMu. 3akoH [lackansa. IIHeBmaTmueckue



MaIIuHbl. 3aBUCUMOCThH JABJICHUS JKHAKOCTH OT TIyOWHBI. [ HapocTaThdeckwii
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdhepa 3emnu u atmochepHoe napieHue. [IpuunHbBI CyliecTBOBaHUS
BO3AymHOM o0onouku 3emud. OnbiT Toppuuemnmu. M3mepenue atrmocdepHOro
JIaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJIEHHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEepPHOTO TaBJICHHUS.

JelicTBue XKUOKOCTH U ra3a Ha MOTPYXKEHHOE B HUX TeJO. BelTankuBaronias
(apxumenoBa) cwia. 3akoH Apxumena. [lmaBanue Tten. BozmyxomiaBaHue.
Jemoncmpayuu.
3aBUCHUMOCTh AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUAKOCTBHIO U Ta30M.

Coobmiaroiuecst CoCyIbl.

['mapaBauyueckun mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

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

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YcIlioBUE IUIaBaHUs TEIl: JIABAHUE WM MOTPYKEHUE TEIl B 3aBUCUMOCTH OT
COOTHOIIIEHHUSI TIFIOTHOCTEW TeJa U KUJAKOCTU. Jlabopamophvie padbomot u
Onvlmbol.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

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

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIbI, IEMCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MACChI TeJIa.

4. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAJIKUBAIOLICH  CHJIBI,
NEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMA MOTPYKEHHON B )KUIKOCTh
YaCTH TeJia ¥ OT INIOTHOCTHU KHUIKOCTH.

5. KoHctpyupoBanue apeoMerpa WM KOHCTPYMPOBAHUE JIOJKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MeXaHU3MBI: pbryar, 0J10K, HAaKJIOHHAsI TUIOCKOCTh. [IpaBuiio
paBHOBecus peruara. [I[puMeHeHne npaBusiia paBHOBECHS pblyara K OJIOKY.
«3onotoe npaBusio» Mexanuku. KITJ[ mpoctsix Mmexanu3MoB. IIpocTeie MEXaHU3MBI
B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHernueckas W TOTEHLMANbHAs SHEPIUs.
[IpeBpalieHrie 0THOrO BUAa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
SHEPIrUu B MEXAHHUKE.

Hemoncmpauyuu.

I A o



1. [IpuMephl NPOCTBHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue pabOThI CUIIbI TPEHUS ITPU PABHOMEPHOM JIBHXKEHHUH TeJia 10
TOPU30HTATIBbHON NOBEPXHOCTH.
2. HccnepoBaHue yclioBUM paBHOBECHS pblUyara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.
4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKON YHEPTUM.
8 KUIACC

Paszgeua 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOW TEOpPUU CTPOCHHS
BemecTBa. Macca M pasmepsl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPUU.

Mogenu TBEPIOTO, XKHUAKOTO U Tra3000pa3HOrO0 COCTOSHMM BeILIECTBa.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJIPHO-KUHETUYECKOM TEOPUH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHUA. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUKECHHS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl H3MEHEHHsSI BHYTPEHHEH JHEpPruu:
TeIJIonepeaaya u coBepiieHre padboTel. Buasl Teronepeaaun: TemionpoBOIHOCTD,
KOHBEKIIHNS, U3JIyYEHHUE.

KonudectBo TemnoThl. YaenbHas TEMJIOEMKOCTh BEIIECTBA. TeMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro OanaHca. IlnaBnenue u
OTBEPACBAHUE KPHUCTAUIMYECKUX BELIECTB. YJENbHAsd TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u kouzaeHcarus. Mcnapenwe. Kunenue. YnenpHas Teriora
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEPATypbl KWUIIEHHS OT aTMOC(EpHOro
JTaBJICHHS.

BrnaxHocTts BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[TpuHumnel paboThl TerioBbix ABuratenei KIIJ[ rerioBoro aBurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenue nuddysun.

3. HaOmionenue siBneHui cMauyMBaHus U KaMWUISIPHBIX SIBJICHUMH.

4. HaOmroeHue TeraoBOro pacuiupeHus Tell.

5. M3MmeHeHue naBieHUsl ra3a Mpu W3MEHEHHM O00bEMAa W HArPEBAHUU WIIU
OXJIAXKJCHUU.

[IpaBuiia U3MEpEHHs TEMIIEPATYPHI.
7. Buael Tenonepenayu.

o



8. OxutaxkeHue mpu COBEPIICHUH paOOTHI.

9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIHUMH CUJIAMHU.

10. CpaBHEHHE TEMIIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HabnrogeHue KUneHus.

12. HaGnroieHue nocTosiHCTBa TeMITepaTyphl P IJIaBJICHUU.

13. Moenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopuvie pabomul u onvimaul.

1. OnbITHI 110 OOHAPY>KEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHUS.

2. OnbITHI 10 BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OnpITel 10 HAOJIOACHUIO TEIUIOBOIO PACHIMPEHUS Ta30B, KUJIKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue NaBJICHNs BO3AyXa B OaJTIOHE MIMPHUIIA.

OnbITBl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIABJICHHS BO3AyXa OT €Tro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

6. [IpoBepka rumnoresbl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA SKUJIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaGmionenve wu3MeHEHUs] BHYTPEHHEH DSHEpPruuM Tejla B pe3yjbTare
Terionepeaayr U padboThl BHEIIHUX CHUJI.

8. HMccrnemoBanue sIBICHUS TEIJIOOOMEHA TPH CMEIIMBAHUU XOJOTHOM |

ropsiuer BOJIBL.

9. OmpeneneHne  KOJMYECTBA  TEIJIOTHI, IMOJYYEHHOTO BOJOM  TIpHU

TEIJI000MEHE C HArPEThIM METATUYECKUM HUITUHIPOM.

10. OnpeneneHre yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. J[Ba poma 3IEKTPUYECKUX 3apsanoB. BzaumognencTBue
3apspKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJUYUHBI 3aPSI0B U PACCTOSHUS. MEXKIY TETIAMH ).

Onektpudeckoe mnoje. Hanpspk€HHOCTH 3iekTpudeckoro mnoiid. IlpuHuumn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu sneKTpuyecKux 3apsiaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsijl.
Crpoenue aroma. IIpOBOJHUKM W JUAJNEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
WM CTOYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSA AJIEKTPUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJKOCTSX U ra3ax.

OnekTpuyeckass nenb. Cuna  TOka.  DIEKTPUUECKOE  HaNpPsKEHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YIEIBbHOE COMPOTUBJIEHUE BemlecTBa. 3akoH OMma
IS ydacTka nenu. [locnenosarensHoe u napamuieibHOE COEAUHEHUE TPOBOJHUKOB.



PaGota W MONmHOCTH J3JIeKTpUUYeCKOoro Toka. 3akoH Jlxoyms—JleHa.
DneKkTpudecKre ey U MoTpeOuTenu 3eKTpudeckor 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[ToctostHHBIE ~ MarHUTBL.  B3anMOAECHCTBHME  TOCTOSIHHBIX ~ MAarHUTOB.
MarunutHoe nosie. MarHuTHOE 1osie 3eMJIM U €ro 3HAUYCHUE JIJIs *KU3HU Ha 3eMJle.
OmeiT  Opcrena. MarauTHoe TMoJe  DJIEKTpUYECcKoro Toka. IIpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. /[eliCTBME MArHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.
DNEeKTpOoJBUTaTellb MOCTOSTHHOTO ToKa. lcmonb3oBaHWe »IEKTpoJBUraTesici B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Omneitel @apajnes. SABneHue 3neKTpoMarHuTHOW UHAYKIUU. [IpaBumno Jlenna.
OnextporenepaTop. CriocoObl NOIy4YEeHHS JIEKTPUYECKON SHEPTUU.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX UCTOYHUKAX dHEPruu. Jemoncmpayuu.

1. DnexTpu3zanus Tedl.

JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUAE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DNeKTpOoCcTaTHYECKast HHAYKIHUS.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOIHUKH U AUBJIEKTPUKH.
MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. ['a30BbIN pa3ps.
. I3MepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUUeCKOro HAMPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzaumojieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH PA3/ICICHUS TTOJOCOB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarauTHoe€ noJie Toka. DJIEKTPOMArHUT.
. JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
. DIIEKTPOABUTATENb TOCTOSIHHOTO TOKA.
. UccnenoBanue ABiIEHUS JIEKTPOMATHUTHON UHAYKIIHH.
. OnbiTel @apages.
. 3aBUCUMOCTh HampaBJ€HUS HWHIYKIIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHUS.
25. DJEKTPOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnsie padomul u onvimel.
1. OnbIThl 1O HAOJIOJEHUIO JJIEKTPU3aLMU Tel HUHIAYKUMEeH U TpuU
CONPUKOCHOBEHUH.
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HccnenoBanue IOEUCTBUSA JJIEKTPUYECKOTO IO HA NPOBOJHUKUA U
JTUDJIEKTPUKU.

3. COopka u mpoBepka pabOThI JIEKTPUUECKOM LIENH TOCTOSHHOTO TOKA.

4. V3mepeHue u peryampoBaHUE CUIIBI TOKA.

5. M3mepeHue u peryampoBaHue HANPSHKCHUS.

6. MccrmenoBanue 3aBUCHMOCTH CWJIBI TOKA, MIYILIETO 4YEpPE3 PE3UCTOP, OT
CONPOTHBIIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OnbITHl, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUS IPOBOAHUKA OT €ro JUIMHBI, IUIOIIAJHA IIONEPEYHOIO
CEYeHUs U MaTepuaa.

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

9. IlpoBepka mpaBwia s CHJIbI TOKa IPU MapajuIEIbHOM COEIMHEHHH
PE3UCTOPOB.

10. Onpezenenne padoThl SNEKTPUUECKOTO TOKA, MAYLIETO YEPE3 PE3UCTOP.

11. OnpefiesieHHe  MOLIHOCTH  JJIEKTPUYECKOrO TOKA, BBIACISIEMOM Ha
pe3ucTope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIErO0 YE€pPE3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenennie KIIJ[ Harpesarens.

14. MccnenoBanue MarHuTHOTO B3aMMOJAEUCTBHS IOCTOSIHHBIX MArHUTOB.

15. U3yuenue MAarHATHOTO NOJISI TTOCTOSTHHBIX MarHvuTOB

opu  UX 00ObETUHEHUH U Pa3AeiICHUM.

16. MccnenoBanue NENCTBUSA MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OOBITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KATYLIK{ C TOKOM ¥ MarHuTa OT CHJIbI TOKA M HAITPaBJIEHUS TOKA B KATYLIKE.

18. M3ydyeHue AeiCTBUSA MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue u u3ydeHue padoThl AIEKTPOJBUTATENS.

20. U3mepenue KII/I 351eKTpoABUTATENBHON YCTAHOBKH.

21. OnbITBI IO  MCCJIENOBAHHUIO SBJICHHS AJIEKTPOMATHUTHOM WHIYKLUU:
MCCIIEOBAHUE U3MEHEHN 3HAYCHHS M HAPABJIEHUS HHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nen 8. Mexanndeckue siBJIeHMUSI.

Mexanuyeckoe nBWXKeHHE. MarepuanbHas Touka. Cucrema oTcYETa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBWXKEHHUsS. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrxeHne. HepaBHOMepHOE NpAMOIMHENHHOE ABMKeHUE. CpeHsass 1 MTHOBEHHAs
CKOPOCTb Tejla IPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsMonuHeNHHOe ABMKeHue. CBoOomHOE
nagenue. OneITel I'amuies.



PaBHOMepHOE ABMXKEHHE MO OKpYXHOCTH. Ilepnoa u yactora obOparieHus.
JIuneiHas U yrioBas CKOpOCTHU. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

ITepsbiii 3ak0H HptoTroHa. BTopoit 3akoH HeroTtoHa. Tpetuii 3akon HeroToHa.
[IpyHIMT CyNIepIIO3ULUN CHJL.

Cuna ynipyroctu. 3akoH ['yka. Cuiia TpeHusI: cujia TPEHUSI CKOJIbXKEHUS, CHUla
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TSDKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. JlBwxenue muiaHetr BOkpyr Connua. IlepBasg kocmuueckass CKOpPOCTb.
HeBecoMOCTh U iEperpysKu.

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

Nmnynec Tena. M3menenne nmmnyibea. Mnynbe Criibl. 3aKOH COXPAHEHUS
UMITyJIbca. PEakTUBHOE JBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa Ccuil TSKECTH, YNPYTOCTH,
TpeHus. CBsA3b 3HEpruu U padoThl. [loTeHnnanpHas sHeprus Teia, MOJHATOTO Hajl
IIOBEPXHOCTHIO 3eMiH. [loTeHIInanpHas sHeprus cxxatoil npykuHel. Kunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKOM dHEPIMH. 3aKOH COXPAHEHUS MEXaHHYECKOU
HHEPTUU.

Jemoncmpayuu.

1. HaGmroneHne MexaHMYECKOro ABM)KEHUS Tela OTHOCUTENBHO Pa3HbIX TEl

OTCYETA.

2. CpaBHEHME NYTE W TPAEKTOPUU ABWKEHHS OJHOTO M TOTO JKE€ Teja

OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.
N3mepeHnre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO IBUKEHUS.
HccnenoBanrie Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.
Habmroienue nBU>KeHUs Tela o OKPYKHOCTH.
Habmoienne MexaHn4ecKux SBJICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.
7. 3aBHCHMOCTb YCKOPEHHMs Tejla OT MaccChl Tejla U JECWCTBYIOIIEH Ha HEro
CUJIBL.
HabGnronenue paBeHCcTBa CHIT IIPU B3aMMOJICHCTBUH TET.
M3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.
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10. Ilepenaya ummynbca npu B3aMMOJICVCTBUM TE.

11. [IpeoOpazoBanus 3HEPTrUU NPU B3aUMOACHCTBUU TE.

12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aHUMOIEHCTBHH.

13. CoxpaHeHHe UMITYJIbCa TPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HaGnroieHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHHUYECKON SHEPTUU MIPU CBOOOTHOM MaJCHUH.

16. CoxpaHeHHEe MEXAHUYECKOW 3HEPIUH IIPH IBMXKEHHUHM Tella MO AECTBUEM
[IPYKUHBL.



Jlabopamopnuie padbomul u onvimol.

1. KoHcTpynpoBaHue TpakTa sl pa3srOHa U JaJIbHEUIIEro PaBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIIECKKH.

2. OmpeneneHne CpeaHEl CKOPOCTH CKOJBKEHUS OpyCKa WM JIBHKCHUS
HIapuKa IO HaKJIOHHOW IUTOCKOCTH.

3. OmpeneneHue yCKOpPEHHsI Tela IMPU PABHOYCKOPEHHOM JIBUOKEHWUHU IO
HAKJIOHHOU IUTIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTU IMYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBIKEHUHU 0€3 HaYalbHOU CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIM TMPU PABHOYCKOPEHHOM [IBIJKCHUU O€3
HayaJbHONW CKOPOCTHM IYTH OTHOCATCS KaK pAJl HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMNHAKOBBI.

6. HMccnegoBaHue 3aBUCMMOCTH CHUJIbBI TPEHUSA CKOJBKEHHS OT CHJIBI
HOPMAaJIBLHOTO JIaBJICHHUS.

Omnpenenenue KodPphuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHne KECTKOCTH NPYKUHBI.

Omnpenenenue padOTHI CUIIbI TPEHUS IPU PABHOMEPHOM JIBHXKCHUU TeJla 1Mo
TOPU30HTAIBLHON TOBEPXHOCTH.

10. Onpenenienne  pabOThl  CWJIBI  YOPYTOCTH TIpH  TOABEME Tpy3a C
WCITIOJIb30BAHUEM HEIOJABUKHOTO U TOJBUKHOTO OJIOKOB.

11. VI3ydyeHue 3aKkoHa COXPAHEHUSI SHEPTUU.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: EPUO/I,
4acToTa, aMIUIMTy1a. MareMaTuueckuil U MpyKUHHBIM MasTHUKU. [IpeBpanieHue
DHEPTUU TIPHU KOJIeOATETHHOM JIBIXKCHHH.

3aryxatomue — KojeOaHus.  BpiHyxkaeHHble — KosieOaHus.  Pe3oHaHc.
Mexanuueckue BoJHBI. (CBOMCTBA MEXaHWYECKUX BOJH. IIpomonbHbie U
nonepeyHbie BOJIHBL. [[TMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHUs.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJIE, CEHCMUYECKUE BOJIHBL.

3Byk. I'pomKkocTh 3Byka U BbicOTa TOHa. OTpakeHue 3Byka. MHpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kosieOaHui TeJl HOJX NEWCTBHEM CHIBI TSDKECTH W CHUJIBI
YOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BRIHY X AEHHBIX KOJI€OaHU U pE30HAHCA.
Pacnpoctpanenue npo10JibHbIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHI pE30HAHC.

JIa6opamopnbte pabomul u onvimaol.
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1. OmpeneneHve 4YacToThl U nepuoga  KojeOaHUU
MaTeMaTUYECKOT0 MasiTHHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJIa KoieOaHUu MPY>KUHHOTO MAaSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEpUOAa KOJeOaHUN MOABEUICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. VccrnemoBaHue 3aBUCHUMOCTHU MepUoja KoJieOaHUM MPYKUHHOTO MasiTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka HE3aBHUCUMOCTH NEpHOJAa KOJIEOAHUI Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

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

7. W3mepenue yckopeHust CBOOOJHOTO MaJeHHUS.

Pazgeua 10. DineKTpoMardHuTHoe moJjie M 3JIeKTPOMATrHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  TOJIE.  JJEKTPOMarHuTHele  BOJIHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. [llkanma »naekTpoMarHUTHBIX BOJH. Mcmolsib3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJI COTOBOM CBSI3H.

DJIeKTpOMarHuTHasi npupoja ceera. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. 3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOWIBHOIO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJECIIb CBeTA. HUctounuku CBeETA. [IpsimosnHetHOE
pacnpocTtpanenue cBera. 3armenusi Connua u Jlynel. Otpaxkenue csera. [lnockoe
3epKaJIo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH npenomieHus ceeta. [lonHoe BHyTpeHHEe
OTpa)X€HUE CBETA. Hcrnonb30BaHuE NOJHOTO BHYTPEHHETO
OTPAKEHUSI B ONTUYECKUX CBETOBOAAX.

JIunza. Xop myuel B tnnH3e. Ontuyeckas cuctema (horoanmnapara, MUKPOCKOIIA
u Teneckomna. ['na3 kak ontuyeckas cucreMa. biim3opyKkoCcTs U 1adbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HeloTona. CroxeHue
CHEKTpalIbHBIX I[BETOB. Jrcnepcust cBeTa.

Jlemoncmpayuu.

1. [IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

2. OTtpaxkeHue cBeTa.

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

3epKaJIax.

4. [Ipenomienue cBera.



5 OnTryeckuii CBETOBO/I.

6 XoJ ayuyer B coOOMparolieu JIMH3e.

7. XoJ Iyder B paCCEeUBAIONIEH JIMH3E.

8 [TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

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

10. Monens riasa.
11. Paznosxxenue 6e10ro cBeTa B CIEKTP.
12. [lonyuenne Oenoro cBeTa IMpPHU CIOXKEHUU CBETAa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HMccnemoBanue 3aBUCMMOCTH yIrja OTPaXEHHsI CBETOBOTO Jyya OT yrjia
MaJICHUS.

2. M3ydeHue xapakTepUCTUK U300pakeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yIVia IIPEJIOMIICHHS CBETOBOIO Jiyda OT yIJla
IIaJICHAS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. [lomydeHue n300paxeHU ¢ TOMOIIbIO COOMPAIOILEH JINH3HI.
Omnpenenenne (HOKYCHOIO PacCTOSHUS U ONTUYECKOW CUJIbI coOMparomien
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnbITBI MO BOCHPUATHIO LIBETa MPEIMETOB NPU HUX HAONIONEHUHU Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3pen 12. KBanToBbI€E SIBJIEHMS.

OmneiTel Pe3epdopna v minanerapHass moaenb atoma. Monens atroma bopa.
Hcnyckanue u noryiomenne ceeta aroMoM. KBaHThI. JIMHeYaThle CIEKTPHI.

PagnoaktuBHocTh. Anbda, Oeta- u raMmma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. HyxioHnas wmozens aromHoro sgpa. HM3zoromsl.  PannoaktuBHBIE
npeBpatienus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3aps0BOIO U MAacCOBOIO YHCEN.
OHeprus cBs3M aTOMHBIX szep. CBsi3p Macchl M 3Hepruu. Peakuuu cuHTe3a u
nenenusd saep. Ucrounuku sHeprun CosHIa U 3BE3 .

SnepHas sHepretuka. JleMCTBUS pPaaMOAKTUBHBIX M3JIyYECHUW Ha JKUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1 CnexTppl U3ITy4EeHUS U MTOTJIOMIEHNS.

2 CrHeKTpbl pa3IMYHbIX ra30B.

3 CnekTp Boaopoa.

4. HaoGmronenue tpexoB B kamepe Bunbcona.

5 Pabota cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

6. Peructpanust wu3JIydeHUs] NPUPOJHBIX MHHEPAIOB U IPOAYKTOB.

Jlabopamopnsie padomul u onvimel.

1. HaOnroneHue CIuIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.



2. HccnenoBanue TPEKOB: H3MEPEHUE YHEPTUU YACTULIBI IO TOPMO3HOMY IIYTH
(o potorpadusm).

3. M3mepenue pagnoakTuBHOIrO (PoHa.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpHUTENHEHO-0000IAOIMINIA MOTYJIb IPEAHA3HAYEH IS CHCTEMaTU3alun
¥ 0000IIeHNS TPEIMETHOTO COICPIKAHMS U OTIBITA JESTEIBHOCTH, TPUOOPETEHHOTO
IpU U3YYEHUH BCEro Kypca (PU3MKH, a TaKKe ISl MOATOTOBKU K OCHOBHOMY
rOCyapCTBEHHOMY 9K3aMEHY MO (u3MKe Il 00ydarolMXcs, BHIOPABUIUX ATOT
y4eOHBII IpeIMET.

[Ipy M3y4eHUH AAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI
JESATEILHOCTH, HA OCHOBE KOTOPBIX 00OECeunBacTCs JOCTUXKEHUE MPEIMETHBIX U
METalpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB MCCIIEJOBAaHUS
SABJICHUN MPUPOJLI U TEXHUKH, OBJIAJICHUEC YMEHUSIMHU OOBACHATH (U3UUYECKUEC
ABJICHUSI, TPUMEHSS T[OJy4YEHHbIE 3HAHUS, pElaTh 3aJa4yd, B TOM YHCIIE
Ka4e€CTBEHHbBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIHATBHO €SI TEILHOCTHBIN XapaKTEP JaHHOTO pa3eiia peain3yercs 3a
C4€T TOTO, YTO OOYYAIOIINECS BBITIOIHSIOT 3aJaHUsI, B KOTOPBIX UM IpeJiaraeTcs:

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

HCIIOJIb30BATh HAYYHBIE METOJIbI UCCIICIOBAHUS (DU3NYECKUX SBJICHUHN, B TOM
YuUCJIe 1) MPOBEPKU TUIOTE3 U MOITYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSICHSITH Hay4HbI€ OCHOBBI Ham0oJie€ BaXKHBIX JIOCTHXKEHHN COBPEMEHHBIX
TEXHOJIOTUIA, HAIIPUMEP, MPAKTUUECKOT0 UCIIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPrUM 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 OOIIEr0 0Opa3oBaHUsI HAIPaBJICHO
Ha JIOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyuenus UMK Ha ypOBHE OCHOBHOI'O OOIIETo 00pa3oBaHUs
y oOyuatoierocsi 0yayT cOpMUPOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B

qacCTH.

1) naTpHMOTHYECKOT0 BOCIIMTAHUS:

- TPOSIBJICHUE UWHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoi (hU3NYecKo HayKH;

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

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

- OCO3HAaHHME BAXXHOCTH MOPAJIbHO-ITUYECKUX MPUHITUIIOB B JIEITEIHLHOCTH
YYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMSI:

- BOCIPHUSATHE OCTETHYECKUX KAdecTB (PU3MUECKOW HayKu: e€
TrapMOHHYHOTO TOCTPOCHHS, CTPOTOCTH, TOYHOCTH, JJAKOHHUYHOCTH; O 4)
HEHHOCTH HAYYHOT0 MO3HAHMS:

- OCO3HAaHHE IIEHHOCTH (PU3MYECKOW HAYKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHHWS  MHPA, OCHOBBI  pPa3BUTUsS  TEXHOJIOTUM, BaKHEHIIEH
COCTaBJISIFOIIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JIFOOO3HATEIILHOCTH, HUHTEPECA K MCCIIEIOBATEIHCKOM
JEATEIIbHOCTH;

5) dopMupoBaHusi KYJbTYPbI 3I0POBbSl U 3MOLMOHAJIBLHOTO
Os1aromoJryums:

- OCO3HaHWE LIEHHOCTH Oe30rmacHoro oOpa3a »HU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTH NpaBUJI O€30MACHOTO MOBEJIEHUS Ha
TpaHCIOpTE, Ha JOPOTaX, C AIEKTPUUYECKUM U TEIJIOBBIM 000PY/I0BaHUEM B
JIOMAIITHUX YCIIOBUSIX;

- c(hOpMUPOBAHHOCTh HaBblKa pedIeKCUU, MPU3HAHUE CBOEro MpaBa Ha
OIMOKY M TaKoro >ke MpaBa y JAPYyroro uesioBeka; 0 6) TpyaoBoro
BOCIIMTAHUSA:

- aKTMBHOE€ y4YacTHE B PEIICHHM MPAKTUYECKHX 3a/ad (B paMKax CEMbH,
o0pa30oBaTeNbHON OpraHu3allMK, TOPOJa, Kpas) TEXHOJIOTMYECKON U
COLIMAJIbHOM HAIpPaBJICHHOCTH, TPEOYIOIUX B TOM YHUCIE U (PU3NYECKUX
3HAHUU;



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

0 7) 3K0JI0rH4eCKOro BOCIIUTAHUS:

- OpUEHTALIMS HA MPUMEHEHHE (PU3UUECKUX 3HAHUU JJIs pelieHus 3a7a4 B

00JacTi OKpYXKalouleil Cpefpl, MIAaHUPOBAHUS MOCTYIKOB M OIICHKH HUX

BO3MO>KHBIX ITOCJIEACTBUAN JIJI1 OKPYKAIOIIEH CPEJIbI;

- 0CO3HaHHUE MI00ATBHOIO XapakTepa IKOJIOTMUECKUX MPoOdIeM U MyTeH ux

pelieHus;

8) ajanTanum K K3MEHAKIMMCH YCJI0BUAM COUMAIBLHON U MPUPOTHOH

cpeabl:

- TOTPEeOHOCTh BO B3aMMOJCHCTBUU IPHU BBINOTHEHUH HCCIEAOBAHUN U

IPOEKTOB (PU3NYECKON HANPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHHIM

APYTHUX,

- IIOBBILICHHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3
IIPAKTUYECKYIO IEATEIBHOCTD;

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

GopMynupoBaTh WAEH, MOHSITHUS, TMIIOTE3bl O (PU3NYECKUX OOBEKTaX U

ABJICHUSIX;

- OCO3HaHHWE Je(PUIUTOB COOCTBEHHBIX 3HAHWU U KOMIIETEHTHOCTEH B

00JacTH (PU3HKHY;

- IJIAHUPOBAHUE CBOErO PA3BUTHUS B MPUOOPETEHHHM HOBBIX (PUINUYECKUX

3HAHUI;

- CTPEMJIEHHME aHAIM3UPOBATh U BBIABILITH B3aUMOCBA3U IIPUPOIBI,

o0miecTBa ¥ 3KOHOMHUKH, B TOM YHUCJIE€ C HCIOJb30BaHUEM (U3NYECKUX

3HAHUI;

- OLICHKA CBOMX JEWCTBHW C YYETOM BIMSHHUSA Ha OKPYKAIOUIYIO Cpeny,

BO3MOKHBIX [VI0OAJBHBIX TOCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHUs MporpaMMBl 1o (pU3KKe Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuatomerocss OyayT cGhOpPMHPOBAHBI MeTamnpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEIILHBIC YHUBEPCAIIbHbBIC YU4COHBIC ICHCTBHS,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJbHBIC  Yy4eOHBIC  JCHCTBUS,  PpETYJSTHBHBIC
YHUBEpCaIbHBIC YI€OHBIC TCUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJornueckue A1eiicTBUA:

BBISIBIISATH U XapaKTEPHU30BaATh CYIIECTBEHHBIE TPU3HAKN O0BHEKTOB
(s1BNIEHU );



yCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KJIACCU(DHUKAIINN, OCHOBAHUS JJIS
0000IIIEHUS U CpaBHEHUS,

BBISBIIATH 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B pacCMaTpUBAEMBbIX (DaKTax,
JAHHBIX U HAOJTFOICHUSIX, OTHOCAIINUXCS K (PU3NIECKUM SIBIICHUSIM;
BBISBJISTh TPHYUHHO-CJICICTBEHHBIC CBS3H TPU H3YyYEHUH (DU3HUCCKHUX
SIBJICHHI U TIPOIIECCOB, JIeJIaTh BBIBOJIBI C UCIIOJIb30BAaHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSTEIILHO BEIOUPATh CITOCO0 pelieHrs yueOHOM (GU3UIECKOM 3a/1auun
(cpaBHEHME HECKOJIbKMX BapHaHTOB pCIICHMs, BBIOOp HamOoiee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

WCITOJIB30BATh BOIPOCHI KaK MCCIICOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;
MPOBOJIUTH 10 CAMOCTOSITEIbHO COCTABIIEHHOMY IJIaHY OIBIT, HECIOKHBIN
bu3MUeCcKuil DKCIIEPUMEHT, HEOOJbIIOe UCCIeI0BaHue (DUINYECKOTO
SIBJICHUS,

OIICHWBaTh HAa TPUMEHUMOCTh W JIOCTOBEPHOCTH HWH(MOPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOATENHEHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 110 pe3yjIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

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

Pabora c nnopmanueii:

MPUMEHSTh Pa3TUYHBIC METO/bI, HHCTPYMEHTHI M 3allPpOCHl TIPH TIOUCKE U
orOope WHGPOPMAIMKM WA JAHHBIX C YYETOM NPEIJIOKEHHOW ydeOHOMH
(bU3UYECKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMAaTU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMPATh ONTUMAIBHYIO (OpMy MpeACTaBICHUS
uHQoOpMaAIlMU W WUIIOCTPUPOBATH pEIIaeMbie 3aJadyd  HECIO0KHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi M X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XoJe 0OCyXkJeHHs y4eOHOro marepuaina, pe3yibTaToB J1abOpaTOpPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBbI U
BBICKA3bIBaTh MW, HAllEJICHHbIE HA PEIICHHE 3aJayd U MOJJICpKaHUE
OJ1aroxenaTebHOCTH OOIIEHNUS;

COIOCTAaBJISITh CBOM CYXICHHUA C CYXICHUSAMH JpPYTUX YYaCTHHKOB
Juanora, oOHapyKHBaTh pPa3Inyle U CXOACTBO MO3UIHII;

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



MyOIMYHO MPECTABISTh PE3YJIbTAaThl BBIMOJTHEHHOTO (DU3HMUECKOTO OTbITa
(9KCHIEpUMEHTA, UCCIIEI0OBAaHUS, IPOEKTA);

HNOHMMATh U UCIIOJIb30BATh IPEUMYIIECTBA KOMAaHIHON U UHAUBUIyJIbHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOW NIE€SITEIbHOCTH, OPraHW30BbIBATh JACHCTBUS
no €€ JOCTHKEHHUIO: pACIPEAENATh pOJIM, OOCYX JaTh MPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITIOJHSATH CBOIO YacTh pabOThI, JOCTUTAsl KAU€CTBEHHOTO Pe3yJibTaTa Io
CBOEMY HAIPABJIECHUIO U KOOPAUHUPYSI CBOU JICHCTBUS C APYTUMHU YJICHAMU
KOMaH/Ibl;

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

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYalUsAX, TPEOYIOIIUX
JUTs petieHust (PU3NYEeCKUX 3HaHUM;

OPUEHTUPOBATbCS B  PA3IMYHBIX MOAXOJAX MPHUHIATHS  pelIeHUM
(MHOUBUAYaJIbHOE, MPUHATHE PELICHUS B TpYIIE, NMPUHSATHE pPELIeHU
rpyIIon);

CaMOCTOATENLHO COCTABIISITh AITOPUTM peLIeHUsT PU3NYECKON 3a1auu U
IUTaHAa MCCIICAOBAHUSA C YYETOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBAaTh MpejiaracéMble BapUaHThl PELICHUI; O
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTH)KEHHUS  (HEAOCTH)KCHHS) Pe3yJbTaTOB
NeSITeIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS
(GU3MYECKOro UCCJIENOBAaHMUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBIIMXCS CHUTYallMd, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUAM;

CTaBUTH c€0s1 HA MECTO APYTOTo YeJIOBEKa B XOJI€ CIIOpa WM AUCKYCCHUU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIrOro;
IpU3HaBaTh CBOE MPABO Ha OLIMOKY MpH peleHuu (U3NUECKUX 3a7a4 UiH
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

INPEAMETHBIE PE3YJIBTATBI



K xonIty o0yueHus B 7 KJjacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TMOHATUS:  (PU3MYECKHUEe UM  XUMUYECKUE  SIBJICHUA,
HaOI0/IeHUE, HKCIEPUMEHT, MOJEINb, TUIOTE3a, €AMHULBI (DU3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperatHbleé COCTOSIHUS BenlecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYECKOe JIBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHs, pPaBHOJEHCTBYIOIIAs
cuma,  gaedopmamms  (ympyras, — IDIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTHECS COCY/IbI;

paznuyath siBieHus (auddys3us, TErIoBoe IBUKEHUE YAaCTHIl BEIIECTBA,
paBHOMEpPHOE  JBW)KEHUE, HEPaBHOMEPHOE  JIBW)KCHHE, HWHEPLMS,
B3aHMOJICMCTBUE TEJI, PABHOBECHE TBEPABIX TEJN C 3aKPEIJIEHHOW OCHIO
BpalllEHHUs], TIepelaya JaBICHUS TBEPIBIMU TEIAMU, KUIAKOCTAMU U ra3amu,
aTMoc(epHOE JaBJ€HHE, IJIaBAaHUE TEJ, MPEBPALLCHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XAPAKTEPHBIX CBONCTB M HAa OCHOBE ONBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3UYECKUX SIBICHUM B
OKpYXalollleM MHpE, B TOM 4YHUCJIE (PU3NYECKHE SIBICHHUS B MPHUPOJIE:
MpUMEPBI JIBUKEHHUS C PA3IUYHBIMU CKOPOCTSIMU B KMBOM U HEKUBOU
IpPUPOAE, JAECUCTBUE CWJIBI TPEHUS B NPHUPONE UM TEXHHUKE, BIIMUSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpPTraHW3M, IJIaBaHUE PbIO, phIYard B
TEJIe YEeJIOBEKa, MPU 3TOM MEPEeBOIUTh MPAKTUUECKYIO 3a7a4y B y4eOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHBIE CBOMCTBA Ted U (PU3MUECKUE SBICHUS, UCIIONb3YS
duznyeckue BeInYnHbI (Macca, 00bEM, INTIOTHOCTH BEILIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSHKECTH, BEC Tela,
cuJjia TpeHus, 1aBjeHue (TBEPIOTo Tena, KUAKOCTH, ra3a), BRITATKUBAIOIIAS
cCHJla, MEXaHH4yeckas paboTa, MOIIHOCTb, IJIEYO CUJIbI, MOMEHT CHIIBI,
KO3 PUIIMEHT TO0JIe3HOr0 ACHCTBUS MEXaHM3MOB, KHHETHYecKas U
NOTEHIMANbHASL JHEPTusi), NpU ONHCAHUM TMPaBUJIBLHO TPaKTOBATh
(bu3HYECKUi CMBICI UCIIOJIb3YEMbIX BEJIMUMH, MX 0003HAUECHUS U €IUHULIBI
bU3MYEeCKUX BEIWYMH, HAXOIWUTh (OPMYJIBI, CBS3BIBAIONINE JAHHYIO
(GU3MYECKYI0 BEIIMYUHY C JPYTMMHU BEIMYMHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS U MPOLECCHI,
WCIIOJIB3Ys MpaBUiia CIOXKEHUs Cui (BIIOJb OJHOM MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUIIO paBHOBECHUS pblyara (0yoka),
«30JI0TOE€ TPaBUJIO» MEXAaHHUKH, 3aKOH COXPAHEHHMS MEXaHWYECKOH
SHEPruH, MpPU OBTOM JaBaTh CJIOBECHYIO (OPMYITUPOBKY 3aKoHa U
3aMKChIBATh €70 MATEMATUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHUSI, TIPOLIECCH] U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE€ CHUTyalHd MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:



BBISIBIIATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTh OOBACHEHHE W3 1-2
JIOTUYECKUX IIaroB ¢ Omopoil Ha 1-2 M3y4yeHHBIX CBOMCTBA (hM3HUECKHUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemarb pacu€THble 3agadyd B |—2 JAEUCTBUA, HUCIOJB3YyS 3aKOHBI U
dbopMyIIBl, CBS3BIBAIONIME (DU3UYCCKHME BEIMYMUHBI: HAa OCHOBE aHAIM3a
YCIJIOBHUS 3a/1auy 3aIlMChIBATh KPATKOE YCIOBUE, MOJCTABIATh PU3NUECKHE
BENUYUHBI B (OPMYJIBI M TPOBOJAUTH PAcu€Tbl, HAXOJUThH CIPABOYHbIC
JlaHHbIE, HEOOXOIUMbIC JIJIsI PEUICHUs 3aJ]lay, OIIEHUBATh PEATUCTUUYHOCTh
MOJTy4YeHHOW (PU3NUECKON BEJIMYMHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh TPU MOMOIIU
(U3UYECKUX METOJIOB, B ONMCAHUU UCCIICIOBAHUS BBIACIATH IPOBEPSIEMOE
MPEANOoJIONKEHNUE (TUTIOTE3Y ), pa3IudyaTh U HHTEPIPETUPOBATH MOTYUCHHBIHN
pe3yibTaT, HaXOJAUTh OUIMOKKM B XOJI€ ONBITA, JENaTh BBIBOJBI MO €ro
pe3yJibTaram;

MPOBOAUTL OMNBITHI 1O HAONIOACHUIO (PUIMYECKUX SBJICHUN WU
buznIecKux CBOIICTB Tel: bopMyIUpoOBaThH MIPOBEPSIEMBIEC
MPEANOJI0KEHUs, COOUPATh YCTAHOBKY M3 MIPEAJIOKEHHOTO 000pY/TI0BaHNUS,
3aMUCBHIBATh XOJ OMbITa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJTHATD MPSIMbIE W3MEPEHUSI PACCTOSHUS, BPEMEHHM, MacChl Tera,
o0béMa, CUJIBI M TEMIEpPaTypbl C HCIOIH30BAHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH TOKa3aHUS NPUOOPOB € YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOU (PM3UYECKON BETUYUHBI OT
JPYTOM C WCIIOJNIB30BAHUEM TMPSIMBIX H3MEPEHHM (3aBUCUMOCTH TMYTH
PaBHOMEPHO ABUKYIIETOCS T€Ia OT BPEMEHU JIBUKEHUS TEJa, CUIIbl TPEHUS
CKOJIbKEHMsI OT Beca Teja, KauecTBa OOpabOTKH TMOBEPXHOCTEH TeNl U
HE3aBUCUMOCTH CHJIbI TPEHHS OT IUIOIAAU CONPUKOCHOBEHUS TEJ, CUJIBI
YOPYTOCTA OT YJIMHEHHSI MPYKUHBI, BHITATKUBAIONICH CHIIBI OT 00BbEMa
MOTPYKEHHOW YAaCTU TEJNA U OT IJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT IIIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUM
TJIaBaHUs TEJ, YCIOBUW paBHOBECHs phluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOTO HCCIICIOBAaHUS, COOMpaTh YCTAaHOBKY U
BBITIOJTHATh W3MEPEHUs, CIeAys MPeIIoKEHHOMY IIIaHy, (UKCHUpoBaTh
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKUX BEJIMYUH B BHUJE
MPEIIOKEHHBIX TaOMUI] U TpadUKOB, NeJaTh BBIBOABI IO pe3yibTaTam
UCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE HM3MEpeHUs: (U3MUECKUX BEJIWYUH (IJIOTHOCTH
BEILIECTBA KUJIKOCTH U TBEPAOTO TEJIa, CHIIa TPEHUS CKOJIBKEHUS, 1aBIICHUE
BO3/1yXa, BBITAJKHUBAIOIIAS CHUJIa, JIEUCTBYIOIAs HAa MOTPYKEHHOE B
KUIAKOCTh  TeNno, KOA(Q(UIMEHT TMOoJIe3HOr0  JEHCTBUA  MPOCTHIX
MEXaHU3MOB), CJeAys MPEUIOKEHHON HWHCTPYKIMHU: TPHU BBHINOJHEHUU



U3MEpEHUl coOMpaTh HSKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYHCIATH
3Ha4YE€HHE UCKOMOMW BEJIMYUHBI,

« co0JI0IaTh MpaBUIIa TEXHUKH O0€30MACHOCTH NP paboTe ¢ 1ab0paTOpHBIM
000pyIOBaHHUEM;

 yKa3bIBaTh NMPUHIUIBI JACUCTBUA MPUOOPOB M TEXHUUYECKUX YCTPOICTB:
BEChI, TEPMOMETp, JIHWHAMOMETpP, COOOIIaroIIUecs COoCylbl, Oapomerp,
phluar, NOJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHAS! TUTOCKOCTh;

+ XapakTepu30BaTh MPHUHIMIBI JIEHCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONOpOM Ha UX omnucaHus (B TOM YHCIIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKUNA Ipecc,
MaHOMETp, BEICOTOMEP, TIOPIIHEBON HACOC, APEOMET), UCIIONb3Ys 3HAHUS
O CBOMCTBax (pU3MYECKUX SIBIICHUU U HEOOXOAUMBIE (PU3NUECKUE 3aKOHBI,
Y 3aKOHOMEPHOCTH;

« TMPUBOAUTH MpUMEpPhl  (HAXOIUTh HUHOpPMAIUMIO O  TMpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B IOBCEIHEBHOMN
KU3HH JIJIs1 oOecrieueHust 0€30MacHOCTH MPU OOpallieHuH ¢ MpubopaMu U
TEXHUUYECKUMHU YCTPOHCTBAMH, COXPaHEHUS 3[I0POBBS U COOIIOACHUS HOPM
IKOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIIEH cpejie;

« OCYIIECTBIIATH OTOOp MCTOYHUKOB HHPopMauuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM MIOUCKOBBIM 3allPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM ¥ TyTéM CpaBHEHUSA PA3JUYHBIX HCTOYHUKOB BBIJICTSATH
uHGOpPMAIINIO, KOTOpas SIBISAETCS MPOTUBOPEUMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

*  HCIOJIB30BaTh MPHU BHIOJIHEHUH YUEOHBIX 3aJIaHU HAYYHO-TIOMYJISIPHYIO
JaUTepaTypy GU3HUECKOTO COACPKaHMs, CIPABOYHBIE MaTepUabl, PECYPCHI
cetu MHTepHeT, BiameTh mNpuéMaMU KOHCIEKTHPOBAHUSA TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

+ co37aBaThb COOCTBEHHBIE KPAaTKHE MUChbMEHHbIE U YCTHBIE COOOUICHMS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIUU (HU3HUECKOTO COJICPKaHUs, B TOM
qrCIie MyOJUYHO JIeIaTh KPAaTKUE COOOIICHHUS O pe3ybTaTax MPOeKTOB HIN
y4eOHBIX HCCIEeOBaHUM, IPU 3TOM IPaMOTHO HCIOJB30BaTh U3YUYCHHBIN
MOHATUUHBIA ammapar Kypca (HU3WUKH, COMPOBOXKIATH BBICTYILJICHUE
MPE3CHTALIUEN;

« TpU BBHINOJHEHUH YYEOHBIX TMPOEKTOB M MCCIEJOBAHUN pPACIpEAesiTh
OOSI3aHHOCTH B TPYIIIE B COOTBETCTBHM C IOCTaBJICHHBIMU 3a/JayaMu,
CIEIUTh 3a BBHINIOJIHEHUEM IUJIaHAa JIeWCTBUM, aJIeKBaTHO OILICHUBATh
COOCTBEHHbIH  BKJAJ B  JEATEIbHOCTb  [PYIIbI, BBICTPAUBATh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonIy oOyueHus B 8 kJjiacce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



MCIIOJIL30BaTh MOHSATHS: Macca U pa3Mepbl MOJICKYJI, TEIUIOBOE ABUKECHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEUIECTBA, KPUCTAITMYECKUE U
amop(HbIe TeNa, HACHIIICHHBIA W HEHACBHIINICHHBIA Tap, BIIAXKHOCTh
BO3/yXa, TeMmIepaTypa, BHYTPEHHsSS SHEPrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsifl, JIIEKTPUUECKOE T0JIe, TPOBOAHUKH
U AUDJICKTPUKH, IOCTOSTHHBIN 2JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;
pasznuyaTh ABJIEHHS (TEIUIOBOE pacCUIMpEHHE U CXKaTue, TerJionepenaya,
TEIUIOBOE PAaBHOBECHE, CMAuYMBAHUE, KAMWUIAPHbBIC SBICHUS, UCTIApEHUE,
KOHJICHCAI[Usl, IUIABJICHUE, KpHUCTauih3alus (OTBEpACBAHUE), KHUIICHHUE,
Terionepeaaya (TEeTUIONPOBOTHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3aPSA0B, NEUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHE, B3aWMMOJCHCTBHE MAarHUTOB, JCHUCTBUE
MarHUTHOTO TOJIsI Ha TIPOBOJHUK C TOKOM, SJIEKTPOMArHUTHASI MHTYKITWS)
[0 ONUCAHMID HMX XAapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHUE M3YYEHHBIX (U3NYECKUX  SBJICHUU B
OKpYXalollleM MHUpE, B TOM uucjie (U3NUECKHE SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KaNWUISIpPHBIE SBJICHUS B TMPUPOJIE,
KpUcTaJUlbl B Tmpupone, uznydeHue ConHIa, 3aMep3aHue BOJAOEMOB,
MOpCcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, MHES, CHEra, SJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, IIEKTPUYECTBO JKUBBIX OPraHW3MOB, MarHUTHOE
nojie 3emun, Japeid MOT0COB, POJb MAarHUTHOTO MOJS ISl JKM3HM Ha
3emiie, MOJISIPHOE CUSIHUE, TPU ITOM MEPEBOJIUTh MPAKTUYECKYIO 33/1auy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TeNl U (PU3NUYECKUE SBJICHUS, UCIIOIb3YS
dbu3nyecKkre BeITUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTrHus, KOJIUYECTBO
TEIUIOThI, yJeJbHAsl TEIJIOEMKOCTh BEIIECTBA, YlEJbHAs TEIUIOTa
TUIaBJICHUS, YJeidbHAs TeIJIoTa MapooOpa3oBaHUs, YACIbHAs TEIUIOTa
CrOopaHusi TOIUIMBA, KOA()(PUIMEHT TMOJIE3HOr0 JCHCTBUS TEIUIOBOM
MaIllUHbI, OTHOCUTEIbHAS BIAYKHOCTh BO3/TyXa, JJICKTPUUYECKUIL 3apsia, cuila
TOKa, DJJEKTPUUECKOE HaNpsiKEHUE, CONPOTHUBJIECHUE MPOBOJHHKA,
yACIBHOE CONMPOTUBIICHHUE BEIIECTBA, pab0Ta U MOIIIHOCTh IJIEKTPUUECKOTO
TOKa), TpPH ONUCAHUM TMPABWIHHO TPAKTOBATh (PU3MUECKUN CMBICT
UCITIOJIb3yEMBIX BEJIMYWH, 0003HAUCHUS M €AUHUIBI (U3HMUECKUX BEIUYHH,
HaXOJUTh (HOPMYJIBI, CBSI3BIBAIOIINE JTAHHYIO (U3UYECKYI0 BEITUYHHY C
JIPYTUMHU BEJIMYMHAMU, CTPOUTH TrpaduKU H3YUYEHHBIX 3aBHCHUMOCTEN
(bu3HYEeCKUX BEJIUYUH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON Teopuu
CTPOEHUS BEIleCTBa, MPUHIMUIT CYNEPIO3UIMHU MoJiel (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMa JJisl ydacTKa LENH, 3aKOH



JIxoynsa—JIeHna, 3aKk0H COXpaHEHHs SHEPTUH, IIPA ITOM J1aBaTh CIIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHUUECKOE BHIPAXKECHHE;
OOBSCHATh (PU3UUYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYAIMU MPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISBISATH
MPUYUHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 | —2 JIOTMYECKUX
IaroB ¢ Onopod Ha 1—2 HW3yYEHHBIX CBOMCTBA (DU3MYECKUX SIBJICHUU,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyd B 2—3 JACUCTBUS, HCIONB3YS 3aKOHBI H
dbopmyIbl, cBsi3bIBaIONIME (DU3MUYECKHME BEIMYMHBI: HAa OCHOBE aHalIM3a
YCJIOBHS 3aJlaud 3aIlMChIBATh KPAaTKOE YCJIOBUE, BBISABIATH HEJOCTATOK
JAHHBIX JUISl pEUIeHUs 3aJayd, BbIOMpaTh 3aKOHBI U (OPMYIIHI,
HEoOXoauMble i €€ pElIeHMs, MPOBOJUTH pacdy€Tbl M CpPABHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh TPU MOMOIIU
(bU3UYECKUX METOJIOB, HUCIOJL3YysSd OIKUCAHWE HCCIEAOBaHUSA, BBIJCIATDH
IIPOBEPSIEMOE  IIPEAINOJIOKEHUE, OLEHUBATh MPAaBWIBHOCTb IIOPAIKA
IIPOBEICHUSI UCCIICIOBAHMS, JI€JIATh BHIBOJIBI,

MPOBOAUTL OMBITHI 1O HAOMIOACHUIO (UBUYECKUX SABJICHUU WU
(bu3nYECKUX CBOMCTB Tel (KanWJUISIpHbIC SBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCThIBAHUS U
HarpeBaHUsl TPU M3IYyYCHUHU OT IBETa M3Iydaromen (MOrJIONIAroIIeil)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUSI BOJBI OT TEMIIEPATYPHI KUJIKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, OJJIEKTpU3alMs TEJI W B3aUMOACHCTBHE
DIEKTPUYECKUX 3apsi0B, B3aUMOJCHUCTBUE TOCTOSIHHBIX MAarHUTOB,
BU3yaJiM3alMsl MAarHUTHBIX IIOJIEW MOCTOSIHHBIX MAarHUTOB, JI€UCTBUS
MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHHUTA,
CBOMCTBa 3JEKTPOJBHUIaTessi IOCTOSHHONO TOKa):  (popMyInpoBaTh
MIPOBEPSEMbIC MPEION0KEHHS, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000py10BaHUsI, OMUCKHIBATH X0/ OIbITA U (DOPMYJIUPOBATH BHIBOJIBI,
BBITIOJIHATH MIPSMbBIC U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIILHOM BIAKHOCTH
BO31yXa, CHWJIbI TOKa, HANPSDKEHHS C MCIIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYUKOB (PU3UYECKUX BEJIUYHH, CPABHUBATH PE3YJIHTATHI
U3MEpPEHUH ¢ y4€TOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hU3UYECKOU BETUYUHBI OT
IpYyrol C  UCIHOJb30BAHUEM MPSIMBIX U3MEPEHUN  (3aBUCHMOCTh
CONIPOTUBIICHUS MNPOBOAHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYECHHUS U YJIEJIIbHOI'O CONPOTUBIICHUS BEILIECTBA IPOBOJHUKA, CUJIBI TOKA,
UIYyLIEro 4epe3 MNPOBOJAHUK, OT HANpSXKEHUWS Ha IMPOBOJHUKE,
WCCIIEAOBAHUE IIOCJIENOBATENBHOIO M IAPAJUIENIBHOTO  COECIMHEHUMN
MPOBOJHUKOB): TJIAHUPOBATH HCCJEAOBaHKHE, COOMpATh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHUs, CIeNys MPEeJIOKEHHOMY IUIaHy, (PUKCHpPOBATH



pe3yabTaThl HOMYYEHHOM 3aBUCUMOCTH B BUJIE TaOIUIl ¥ TpadHKOB, Ae1aTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BAaHNUS;

IPOBOJUTH KOCBEHHBbIE HU3MEpEeHMsI (PU3MUECKUX BEJIUYUH (yIeibHas
TEIJIOEMKOCTh ~ BEILIECTBA, CONPOTHBJIEHHE IPOBOJHUKA, paboTa U
MOIIHOCTh 3JIEKTPHUUECKOT0 TOKa): IUIAHUPOBATh H3MEPEHUs, COOMpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIEAys NPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAYCHUE BEJIMYNHBI;

cOOJII01aTh MpaBUiIa TEXHUKU OE30MaCHOCTHU MPH paboTe ¢ 1a00paTOPHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHLMIBI  JIEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONIOPOI Ha X OMKMCAHMS (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBas TypOUHA, aMIIEPMETP, BOJILTMETP,
CUETYMK AJIEKTPUYECKOW SHEPruM, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeNbHbIE  3JIEKTPONPHOOpPbl  (IIPUMEPHI), IIEKTPUYECKUE
NPEIOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOJABUTATEIb TIOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMS O CBOMCTBAX (PU3MYECKUX SIBICHHA M HEOOXOAMMBIE
¢duznyecKrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKHE YCTPOMCTBA WM HM3MEPUTEIbHBIE
IpPUOOPHI 10 CXEMaM U CXEMATUYHBIM PUCYHKaM (>KUIKOCTHBIA TEPMOMETP,
TEPMOC, ICUXPOMETP, TUTPOMETP, ABUIATENb BHYTPEHHETO CrOPAaHMS,
AJIEKTPOCKOII, PEOCTaT), COCTABIISATH CXEMbl JJIEKTPUUYECKUX LEMed C
MTOCJIEA0BATENBHBIM U MAPAJUIEIBHBIM COEINHEHUEM 3JIEMEHTOB, pa3andasi
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX LETEH;

OPUBOJUTH  MpUMEphl  (HaXoAWTh  HMHPOPMALMIO O  MpPUMEpPaAx)
IPAKTUYECKOI0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUNW B IOBCEJIHEBHOM
KU3HM JI71s1 oOecrieueHrs 0e30MacHOCTU IPpU OOpallleHuH ¢ MpudopaMu U
TEXHUUYECKUMHU YCTPONHCTBAMHU, COXPAaHEHUS 3[I0POBBS U COOTIOACHHUS HOPM
HKOJIOTUYECKOTO MTOBEICHMS B OKPYKAIOILEH Cpelie;

OCYHIECTBJISTh MOMCK HHPOpMaUUU (PU3NYECKOTO COAEp)KaHUS B
HNuTepHere, Ha OCHOBE HMEIOIIMXCA 3HAHUM U IYTEM CpPaBHEHUS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBICISTh HHGOPMAIINIO, KOTOPAsS SBISETCS
MPOTUBOPEYUBON HIIM MOXKET ObITh HEJTOCTOBEPHOIA;

MCIOJI30BATh MPHU BBINIOJHEHUH YUYEOHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO
JIUTEPATYpy GU3UUECKOT0 COAEPKaHUs, CIPABOYHbIE MaTepUabl, PECYPChI
cetd VIHTepHeT, BianeTb NpUEMAMU KOHCHEKTHPOBAaHUS TEKCTA,
npeoOpa3oBaHusl MHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE INHCBMEHHBIE M KpPAaTKHUE YCTHbIE COOOLIEHMS,
0000mass wHGOPMAIIUI0O W3 HECKOJBKUX HWCTOYHHUKOB (PHU3NIECKOTO
COJEp)KaHUs, B TOM YHUCJIE IyOJMYHO MNPEACTABIATH PE3YJIbTATHI
IIPOEKTHOM WJIM HCCIENOBATEIIBCKON NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YyYEHHBIM MOHATHMHBIA amnmapaT Kypca (U3HKH,
CONIPOBOKJIATh BBICTYIJICHUE MPE3CHTALNEM;



IpU BBIMIOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHMNA (HU3MUECKUX
IPOLIECCOB paclpeAesaTh O0S3aHHOCTH B TPYIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3a7a4aMU, CIEAUTH 3a BBIIOJHEHHUEM IUIaHaA JACHCTBUU U
KOPpPEKTUPOBAaTh €ro, aJIeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKIJIA] B
NEATENBHOCTD TPYIIIIbI, BBICTPAMBATh KOMMYHUKAaTUBHOE B3aUMOJICUCTBUE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(IUKTHI.

K koHIy 00yueHus B 9 kjiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJB30BaTh IOHATHUS: CHUCTEMA OTCU€Ta, MaTepuajbHas TOUKa,
TPAEKTOPHs, OTHOCUTEIbHOCTh MEXAHUYECKOIO JIBUKEHUS, AepopMarus
(ympyrasi, macTuyeckasl), TpPEeHHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, a0COJIIOTHO TBEPAOE TEJO,
LEHTP TSHKECTU TBEPIOTO Tejla, paBHOBECUE, MEXAHUUECKHE KOJIeOaHus u
BOJIHBI, 3BYK, HHPPa3BYK U YIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, ILIKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalbHO30PKOCTb,
CHEKTPhI UCIYCKaHUsI M TMOTJOIIEHUs, alb(da, OeTa- U raMmma-u3iayyeHus,
W30TOIIBI, IEPHAS] SJHEPIETUKA;

pasznuyaTh SIBI€HUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JBUKEHUE, DPaBHOYCKOPEHHOE MPSIMOJUMHEHHOE ABM)XEHHE, CBOOOAHOE
NaJICHUE TEJI, PABHOMEPHOE JBHKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
TEJ, PEaKTUBHOE JBI)KEHUE, KojeOaTelbHOE ABM)KEHUE (3aTyXarollue U
BBIHYKJICHHbBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPA’KEHUE
3ByKa, NPSIMOJIMHEWHOE PacnpoCTpaHEHUE, OTPAXKEHUE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3oKeHue OeIoro cBera B
CHEKTP M CIIOXKEHUE CIEKTPAJIbHBIX LBETOB, JHUCIEPCHS CBETa,
€CTECTBEHHAasl PaJMOAKTUBHOCTb, BOSHUKHOBEHHUE JMHEHNYATOrO CHEKTpa
U3JTyYEHHUsI) TI0 ONTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHHE;

pacno3HaBaThb MPOSBICHHE U3YYEHHBIX (PU3NYECKUX SIBICHUI B
OKpyXaroleM Mupe (B ToOM uwuciie (U3MYECKUEe SBICHUSA B MPUPOJE:
NPWINBBI U OTJUBBI, ABMKEHHUE TUIaHET CONHEUYHON CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUBBIX OPraHU3MOB, BOCIHPHUSTHE 3BYKOB JKMBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 03XO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B TNPUPOJE, OMOJIOTMYECKOe IEHCTBUE BUIMMOTO,
yIbTPapUOIECTOBOTO U PEHTICHOBCKOTO H3JIyY€HUH, €CTECTBEHHbBIN
panroaKkTUBHBIN (DOH, KOCMHMYECKHE JIy4H, PaJlOaKTUBHOE H3IIyuYEHUE
NPUPOJIHBIX MHWHEpANOB, JEWCTBUE pPAJMOAKTUBHBIX M3Iy4YCHUN Ha
OpraHu3M 4eJioBeKa), MpU ATOM NEPEBOAUTHh MPAKTUYECKYIO 3ajady B
yueOHYI0, BBLACNATH CYUIECTBEHHBbIE CBOMCTBA (IMpU3HAKH) (PU3MUECKHX
SIBIICHUI;

ONKCHIBATH U3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBJICHUS, UCTIONB3YS
¢usznyeckue BETUYMHBI (CpeIHSsi W MIHOBEHHas CKOpPOCTb Tella MpH



HEPaBHOMEPHOM JBMKEHUH, YCKOPEHHE, IMEpeMeIleHue, MyTh, yrioBas
CKOPOCTb, CHUJIa TPEHHS, CUja YIPYrOCTH, CHJIa TSDKECTH, YCKOpPEHUE
CBOOOJHOTO TMAJEHUs, BEC Tejla, HMIYJIbC Tela, HUMIIYJIbC CHJIbL,
MEXaHW4YecKas paboTa M MOIIHOCTb, TOTEHIMAIbHAS DHEPrus Tena,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIIMANbHAS SHEPTUsSl CHKATON
NPYXKUHBI, KUHETUYECKas JHEPrus, TOJHAs MEXaHW4YecKas »HEprus,
NEepHOJl U YacToTa KoJieOaHuM, JITTMHA BOJIHBI, TPOMKOCTh 3BYyKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelbh MPEJIOMIICHUS CPEJbl), IPU OMKUCAHUU
NPAaBWJIBHO TPAaKTOBAaTh (PU3WYECKUI CMBICI HCIOJNb3YyEMbIX BEIMYUH,
0003HAaYEHUsI W EIUHULIBI (PU3NUYECKUX BEITUYUH, HAXOJIUTH (OPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (DU3WYECKYIO BEJIMUMHY C JPYTUMHU BEJIUYMHAMU,
CTPOUTH TPpaPUKH U3YICHHBIX 3aBUCUIMOCTEH (PU3NUIECKUX BEITUIHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXpaHEHUs DHEPTUH, 3aKOH BCEMHPHOIO TATOTEHHS,
NPUHITUI  CYTEPIIO3UIIMA CHWJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXPAHEHHWS HMMITYJIbCA, 3aKOHBI OTPAXCHHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMs 3apsI0BOTO U MACCOBOTO YHCET
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-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JTOTHYECKHUX
IaroB ¢ ONOpod Ha 2—3 HM3yYEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUU,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peraTh pacu€THbIE 3a/1a4u (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUN),
UCTIONB3YS 3aKOHBI U (JOPMYITBI, CBS3BIBAIONINE (PU3NUECKUE BEIUINHBI: Ha
OCHOBE aHaJIM3a YCJIOBHSI 3a7[auy 3alMChIBATh KPATKOE YCIOBHE, BHISBISThH
HEJIOCTAIONINE WU U30BITOYHBIC JaHHBIC, BEIOMPATH 3aKOHBI U (hOPMYJIBI,
HEOOXOMMMBIC Ui PEIIeHWs, TPOBOAUTH pPAcdy€Thl H  OIICHUBATH
PEATUCTUYHOCTH TIOTYYCHHOTO 3HAYCHUS (PU3NIESCKOM BETUIHHEI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO PEIIUTh TPU TTOMOIIH
(bU3MYECKUX METOJOB, WCIIONB3YS OINHMCAHWE HWCCIEAOBAHUS, BBIICIATH
IpoBepseMOe  TPEANOJIOKEHNE, OICHWBAaTh TMPABUIBLHOCTh TMOPSAKA
NPOBEJCHUS  WMCCIEAOBAaHUSA, JelaTh BBIBOJBI, HHTEPIPETHPOBATH
pE3yNbTaThl HAOITIOACHUI U OIBITOB;

MPOBOJUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SBICHUN WA
bu3nueckux CBOMCTB Ten (M3yuyeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHUs! PHEPruH, 3aBUCUMOCTb IEpPUOJAA KOJICOAaHUN MPYNKUHHOTO
MasiTHUKa OT MAacChl Tpy3a U >KECTKOCTU MPY>KUHBI U HE3aBHUCHUMOCTH OT
aMIUTUTY/IbI MaJbIX KOJEOAHUM, MPSIMOJIMHEHHOE PAaCIIPOCTpAaHEHUE CBETA,
pasiiokeHre Oenoro CBeTa B CIEKTpP, U3YYEHUE CBOWCTB M300paKeHUsS B
MJIOCKOM 3€pKajie M CBOWCTB M300pakKeHHsI TpeaMeTa B coOuparormen



JUH3e, HAOMIOJEHUE CIUIOIIHBIX U JIMHEWYaThIX CIEKTPOB H3IYUYCHUS):
CaMOCTOATENLHO cOOMpaTh yCTAaHOBKY M3 HM30BITOYHOrO Habopa
000pyZ0BaHUs, OMUCHIBATH X0/l OTbITA U €T0 Pe3yIbTaThl, (HOPMYIUPOBATH
BEIBOJIBL;

MPOBOJIUTH MPU HEOOXOTUMOCTH CEPHUIO MPSIMBIX HU3MEPEHHH, Ompeaesss
CpellHee 3HAuYeHHEe U3MepseMON BeIUYUHBI ((POKYCHOE pacCTOSHUE
cobuparomiell JMH3bI), OOOCHOBBIBaTH BBIOOP cCIOcOOa H3MEpPEHHS
(M3MepUTENHHOTO MPUOOpPA);

MPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEH (U3MYECKHUX BEIUYUH C
UCITIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHU MPHU
PaBHOYCKOPEHHOM JIBDKEHMHM 0€3 HadyallbHOM CKOpPOCTH, Hepuoaa
KOJICOaHMI MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBHCHUMOCTHU
yria OTpaK€HUs CBETa OT yrja MaJeHUs W yria MpeloOMJICHHs] OT yria
najieHus): IJIAHUPOBATh HCCJIEJAOBAHHME, CaMOCTOATENBLHO COOMpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yJabTaThl IOJTYYCHHOHW 3aBUCHUMOCTH
(¢bu3nYeCcKUX BEJIWYMH B BUJAE TAaONMUIl M rpadUKOB, J€JIaTh BBIBOILI IO
pe3yibTaTam UCCIeI0BaHuUs,

MIPOBOJIUTh KOCBEHHBIC W3MEPCHHUS (PU3NYECKUX BEIWYUH (CpeaHss
CKOPOCTh ¥ YCKOPEHHE TeJla PU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE
CBOOOJTHOTO TMaJieHUus, KECTKOCTh TMPYXKHUHBI, KOIPOUIMEHT TPEeHUS
CKOJILKCHHS, MEXaHW4Yeckass paboTa M MOIIHOCTb, YAaCTOTa U TEPHOJ
KOJICOaHMI MaTeMaTHYeCKOTO W TPYKWHHOTO MAasTHHUKOB, ONTHYECKAs
cuia coOuparmiel JUH3bI, pPaauOaKTUBHBIA (OH): TUJIAHUPOBATH
U3MEpPEHUsI, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIMOJIHATH
U3MEpPEHUs, CIeAys MPEeUIOKEHHON HHCTPYKIIMH, BBIYUCIISATH 3HAYCHUE
BEJIMYMHBI M aHAJM3UPOBATh MOyUYEHHBIE PE3YbTAThI C YUETOM 3aJaHHON
IIOIPETHOCTHA U3MEPEHUN;

COOJII0IaTh TIpaBUjIa TEXHUKU O€30MaCHOCTH MpHU padboTe ¢ 1ab0paTOPHBIM
00opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIC TIPHU3HAKH W3YYCHHBIX (U3UYECKUX MOJICIICH:
MaTepuaibHas TOYKA, a0COJIOTHO TBEPAOE TEJNO, TOYCUHBIH HCTOYHUK
CBETa, Ty4, TOHKAas JIWH3a, TUTAHETapHask MOJIeTTh aTOMa, HYKJIOHHAsI MOJIETTh
aTOMHOTO sIJIpa;

XapaKTEepPU30BaTh NPHHIMIBI  JACHCTBUS HW3YYCHHBIX TPHOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha WX oOmNHCaHus (B TOM YHCIIE:
CIUAOMETP, JATYMKW TIOJOKECHHSI, PACCTOSHHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMEpUCKOl, ¢OToanmapar, ONTUYECKUE CBETOBOJIbI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), wucCmonb3ys 3HaHHUS O
CBOMCTBaX (PU3MYECKHX SIBICHUH H HEOOXOoAuMble (PU3NUECcKHUe
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHHUECKHUX
YCTPOUCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTUIECKUX MTPOIIECCOB MPH



pelieHnrd  y4eOHO-TIPAaKTUYECKUX 3aJad, ONTHUYECKHE CXEMBI IS
IOCTPOEHUS N300paKEHU B IIJIOCKOM 3epKajie U coOuparonien JuH3e;
OPUBOJUTH  HpUMEpbl  (HAaXOAWTh  HMHPOpPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HU JJi obecriedeHusi 0€30MacHOCTH MpHU 0OpalieHuu ¢ npudopaMu u
TEXHUUYECKUMHU YCTPONUCTBAMH, COXPAaHEHUS 3[I0POBBS U COOIIOACHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY KAIOILEH CPEIE;

OCYIICCTBJIATh TOUCK WHPOpMauu (PU3NUECKOTO COJACPKAHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIINPYS MOMCKOBBIN 3aIIPOC, HAXOIUTh
IYTU ONpPEAENIEHUs TOCTOBEPHOCTH MOJyUYEHHOW MH(OpMALUK HAa OCHOBE
UMEIOINXCS 3HAHUN U TIOTIOJTHUTENFHBIX HICTOYHHUKOB,

UCIIONb30BaTh MPH BBIMIOJHEHUN YUYE€OHBIX 33JaHU HAYYHO-TIOMYJISIPHYIO
auTepaTypy GU3HUECKOTO COACPKaHMsI, CIPABOYHBIE MaTEPUAIIbI, PECYPChI
cetu MHTepHeT, Bianerp NpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC MHCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
uHGOpMallMUM U3 HECKOJbKUX HCTOYHHUKOB (PU3NYECKOTO COJICpIKaHUS,
MyOIMYHO TPECTABIATh PE3yNbTaThl MPOSKTHOW HITH UCCIIE0BATEILCKON
JESTENIbHOCTH, TpPH OSTOM TPaMOTHO  HCIIOJNB30BAaTh  W3YYCHHBIN
NOHATUWHBIN amnmapar u3ydaemoro paszzgena (U3UKH U COMPOBOXKIATH
BBICTYIUICHUE TMpEe3eHTaIeil ¢ y4€ToM OCOOCHHOCTEW ayJauTOpUur
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoaunyecTBo yacoB DJIEKTPOHHBIE
Ne HaunmeHoBaHue pa3iesioB U TeEM (uudposbie)
n/m NMPOrpaMMblI Beero o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nes 1. ®usnka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
bu6mmoreka [IOK
11 Pusiia - Hayka o Mpupoae 2 https://m.eds00.ru/7f416194
bubmuoreka [JOK
12 DH3HICCKE BEMHHIb 2 https://m.eds00.ru/7f416194
. 5 bubnnorexa [HOK
1.3 EcTecTBeHHOHAy4HBIN METO/ IMO3HAHUSA https://m.edso0.ru/7f416194
Hroro o pasneny 6

Pa3nen 2. [lepBoHavaibHbIE CBeAeHUS 0 CTPOCHUH BellleCTBA

bu6mmoreka [IOK
2.1 CTpoenne BelecTsa 1 https://m.edsoo.ru/7f416194
JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII bu6mmoreka [IOK
2.2 BellleCcTBa 2 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2.3 ArperarHble COCTOSIHUSI BEIIECTBA 2 hitps://m.eds00.ru/7f416194
Hroro no pazneny 5

Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl




bu6mmoreka [IOK

3.1 MexaHu1eckoe ABHIKEHNE 3 https://m.edsoo.ru/7f416194
3.2 Huepuus, macca, II0THOCTh 4 bubmuorexa [JOK
https://m.edso00.ru/7f416194
33 bu6nmoreka [IOK
' Crna. Bupt cun 14 https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
JaBnenue. Ilepenava naBieHust TBEPABIMU bubmmoreka [JOK
41 TEJaMU, JKUJIKOCTSIMHU U Ta3aMH 3 https://m.edsoo.ru/7f416194
40 bubnmorexa LIOK
' HaBienue xKuaKkocTu 5 https://m.eds00.ru/7f416194
bu6mmoteka IIOK
4.3 ATMOC(epHOE JaBIIeHNE 6 https://m.eds00.ru/7f416194
JlelicTBue KUIKOCTH U ra3a Ha MOrpyKEHHOE bubnmnorexa [JOK
44 B HUX T€JIO ! https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. DHeprus
. but6mmoreka [IOK
. PaGoTa 1 MOIIHOCTS 3 https://m.eds00.ru/7f416194
but6mmoreka [IOK
5.2 [IpocTeie MexaHU3MBI 5

https://m.edsoo0.ru/7f416194




bubnunorexa LIOK
5.3 Mexannieckas sneprus : 1 1 https://m.edso00.ru/7f416194
Wroro no pazueny 12
PeszepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPOT PAMME 68 Komrpombitbie | Hpaxrireckite
paboThI 3 pabotsr 12
8 KJIACC
KosmnuectBo yacos DJIeKTPOHHbIE
Nen/ HaunMeHoBaHMe pa3ie/ioB H TeM (uudposbie)
[
@ NMPOrpaMmblI Bceero o0pa3oBaTejibHbIE
pecypchl
Pa3nen 1. TeruioBble siBjieHUs
5 bu6nmorexa LIOK
11 CtpoeHue u cBOWCTBaA BeLIeCTBa 7 https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
1.2 Teruosrre mponeccht 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paspnen 2. JiekTpu4eckue 1 MarHUTHBIE SIBJICHHUS
DIIEKTpUYECKUE 3apsi/ibl. 3apsHKEHHBIE TEIa U bubnmnoreka [JOK
2.1 UX B3aNMOJIEHCTBHE ! 1 https://m.edsoo.ru/7f4181ce
5 . bubnunorexa LIOK
2.2 IloCTOSIHHBIN 2JEKTPUUECKUIN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
, but6mmoreka [IOK
3 MarsnThbIC ABCHNA 6 1 1.5 https://m.edsoo.ru/7f4181ce




bu6nmoreka [IOK
2.4 DIEeKTPOMArHHTHAS HHYKLHA 4 https://m.edsoo.ru/7f4181ce
Wroro no pazueny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 10 TTIPOTPAMME 68 Konrponbiie | Ipaxruucckue
pabotsr 3 pabotsr 14.5
9 KJIACC
KosmnuectBo yacos DJIeKTPOHHbIE
N/ HaumeHoBaHue pa3/iesioB U TeM (undposbie)
(]
s NMPorpamMmbl Beero o0pa3oBaTe/ibHbIE
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUA
MexaHnueckoe IBUKEHUE U CIIOCOOBI €ro bubmuoreka [IOK
11 OINMCAHUSA 10 1 https://m.edsoo.ru/7f41a4a6
5 bu6mmoteka IIOK
1.2 Bsanmoneiicrsue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
13 3aKoubt coxpaneHus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanuyeckne KoJe0aHUS U BOJTHBI
but6mmorekxa [IOK
2.1 Mexanieckue KoneoaHns ! 3 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
2.2 MexaHnuecknue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6




Hroro no pazgeny 15

Pa3zgen 3. DiieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI

:‘)J'IeKTpOMaFHI/ITHOC IoJIE U

31 OJICKTPOMAarduTHBIC BOJIHBL 6

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

Wroro no pazueny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 Bbu6moreka [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK

4.2 JIuH3bl 1 onTHYecKUe TPUOOPHI 6 https://m.edso0.ru/7f41a4a6
bu6mmoreka [JOK

4.3 Paznoxxenue 6enoro cBeTa B CEKTP 3 https:/m.edsoo.ru/7f41ada6

Hroro no paszneny 15

Pasnea 5. KpanroBble ABJIeHUSA

bu6mmoreka [JOK
5.1 Hcnyckanue 1 IOrIOIEHHE CBETa aTOMOM 4 https://m.edso0o.ru/7f41a4a6
5 bu6mmorexa [IOK
5. CTpoenue aTOMHOTO A1pa 6 https://m.edso0.ru/7f41a4a6
5 2 . bu6mmorexa [IOK
: Anepusle peakiuu https://m.edso0.ru/7f41a4a6
Wtoro no pasaeny 17

Pa3nea 6. [loBTOpuTE1bHO-0000 1AM MOYJIb




[ToBTOpeHue u 0000IIEHUE CONEPIKAHUS bubnmoreka
6.1 Kypca ¢pusuku 3a 7-9 kimace 9 [HOK
2
https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 9
OBILEE KOJIMYECTBO YACOB 1O TIPOTPAMME 102 Kontpoxereie | llpaxtuicckite
pabotsl 3 paboter 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTtBo

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTshI

JlaTa
U3YYeHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®du3uka — HayKa O PUPOJIE.
SIBnennsa npupoasl. dusnyeckue
SBJICHUS

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeIUUNHbI U UX
U3MepeHne

Vpok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TTOMOILHN
KUAKOCTHOTO TEPMOMETpA U JaTYUKa
TEeMIEPATyphI"

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HayK{ U3Yy4aroT IIPUPOY.
EcTecTBEeHHOHAy4YHBIN METO/
no3HaHus. Onucanue GU3NYecKux
SIBJIEHUH C IIOMOIILIO MOAEIEN

but6mmorekxa [IOK
https://m.edsoo.ru/ff09f72a




VYpoxk-uccinenosanue "l[IpoBepka
TUIOTE3bl: AAbHOCTD MONETA
HIapuKa, TyIEHHOTO TOPU30HTAIIBHO,
TeM OoJibiie, YeM OOJIbIIIe BBICOTA
mycka"

Crpoenue BemectBa. OMbITHI,
JTOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE
BEIIIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

JIBr>KeHMEe yacTull BEIEeCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

Vpok-uccinenoBanne  «ONBITHI 1O
HAOJII0JIEHUIO TEIUIOBOTO PaCIIUPEHUS
razoB»

10

ArperaTHble COCTOSIHHSI BEILIECTBA

11

B3anMocBs3b MeX1y CBOWCTBAaMHU
BCIICCTB B PA3HBIX arpCraTHbIX
COCTOAHUAX U UX ATOMHO-
MOJICKYJIAPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BOJbI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a0378

12

MexaHnueckoe ABUKEHUE.
PaBHOMEpHOE U HEpaBHOMEPHOE
JIBUKCHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0a05c6

13

Cxopoctb. EAMHUIBI CKOPOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a079c




bu6mmoreka [IOK

14 PacdeT myTu u BpeMCHHU ABHKCHHA https://m.edsoo.ru/ff0a0ae4
Nuepuusi. 3akoH UHEPIUH.

15 BsaumoielicTBHE TeN Kak MpHYMHA bubmnorexa LIOK
W3MEHEHUS CKOPOCTH JIBHXKCHHUSI TEJl https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemiecTBa. Pacuer macchl u bu6mmoreka [IOK

16 o0beMa Tesa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 Jlaboparopnas pabota «Onpenenenue
IJIOTHOCTH TBEPAOTO TEJIa»

Pemenne 3agau mo teme "I1oTHOCTH bubmuorexa [JOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa

19 B3auMoieicTBus Ten. Cuna
ynpyrocty. 3akoH ['yka
JlaGopatopHas pabora «3yueHue
3aBUCUMOCTH PACTSHKEHUS

20 (tedopmarivn) IpyKUHBI OT
MPUIIOKEHHOM CHUITBI»

21 SIBnenne Tarorenus. Cuia TSHKECTH
CBsi3b MEX1y CHIION TSXKECTH U

22 Maccoi Tena. Bec tena. Pemenue Brbmorexa [IOK
3ana4 o Teme "Cuiia TsoKecTH" https://m.edsoo.ru/ff0al1778

23 Cwita TsDKeCTH Ha JPYTHX IJIaHeTax. bubnmnorexa [JOK

duznueckue XAPaAKTCPUCTHUKHU IIJIAHECT

https://m.edsoo.ru/ff0a1502




bubmuoreka [JOK

24 Hsmepenne cuit. Jlunamomerp https://m.edso0.ru/ff0al8cc
o5 B q bubmuorexa [JOK
cC TejIa. HEBeCoMOocTh https://m.eds00.ru/ff0al778
CrnosxeHue AByX CUJI, HAIIPaBJICHHbIX
26 110 OJTHOM MPSIMOM. bubnmorexa IOK
PaBHONEHCTBYIOMIAS CHIT https://m.edsoo.ru/ff0ala70
Pemenue 3amay mo Teme
27 "PaBHonelicTBytOmas cui"
TpeHune CKONbKEHUS U TPEHUE TTOKOS. bubnnoreka [JOK
28 Tpenue B Ipupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «3yuenue bubnnoreka [JOK
3aBUCUMOCTH CHJIBI TPEHHUS https://m.edsoo.ru/ff0alcc8
CKOJIbXKEHUS OT CHJIbI JABJICHUS U
XapakTepa CONpUKaCaArOUIUXCs
ITIOBEPXHOCTEMN
Pemenue 3agau Ha onpeneneHne
30 PaBHOAECHCTBYIOIIEH CUIIBI
Pemienne 3amau mo temam: «Bec
31 Tena», «'paduueckoe n300pakeHUE Bu6moreka [OK

cumy, «Cuisly, «PaBHOIEHCTBYOITAS
CHII»

https://m.edsoo.ru/ff0alde0




Kontponbaast pabora mno Temam:
«Mexanunueckoe JBUKeHHEe», «Macca,

32 IJIOTHOCTBY, «Bec tenay, 26.12.25
«I"padrueckoe n300pakeHUE CHIIY,
«Cuab»
Jasnenne. CriocoObl yMEHBIIICHUS U bu6mmoreka [IOK

33 YBEJIMUCHHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3a. 3aBUCUMOCTh

34 JaBJIEHMS Ta3a OT 00bEMA, brbmorexa LIOK
TeMIepaTyphl https://m.edsoo.ru/ff0a2376
[Iepenaua naBieHus TBEPIABIMU

35 TENIAMU, KUJIKOCTSMHU U Ta3aMu. 3aKOH brbmorera [IOK
Mackans https://m.edsoo.ru/ff0a25b0
JlaBiaeHue B )XUAKOCTH U rase, bubmuorexa [JOK

36 BBI3BAHHOE JICHCTBHUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
Pemenne 3agau mo teme «/laBnenue B bu6mmoreka [IOK

37 JKUJIKOCTH U Ta3e. 3akoH [lackamsi» https://m.edsoo.ru/ff0a2826

38 CooOmaronuecs COCYIbI bubmuoreka [JOK

https://m.edsoo.ru/ff0a2970

39 . bubnuorexa [JOK
Pnapamuieckuit npece https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopuiaeBoi

JKUJIKOCTHBINA HAcCOC




Atmocdepa 3emn. [IpuamHsb
CYIIECTBOBAHUS BO3AYIIHON 00O0IOUKH

41 3emiin. 3aBHCUMOCTH aTMOC(EPHOTO Bubmmorexa [IOK
J@BJIEHNS! OT BBICOTHI HA/l YPOBHEM https://m.edsoo.ru/ff0a2b5a
Mopst

bu6mmoreka [IOK

42 Bec Bo3ayxa. ATmMocdepHoe naBieHue https://m.edsoo.ru/ff0a2b5a
N3mepenune atMochepHOTO JaBICHHUS. bubnnoreka [JOK

43 Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS

44 OT BBICOTBI HaJl yPOBHEM MODS bubnmorexa LHOK

https://m.edsoo.ru/ff0a2fc4

bapomerp-anepousa. ArmocdepHoe bubnuorexa [JOK

45 JIaBJICHUE Ha Pa3JIMUYHbIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau o teme "

46 "
ATMmocdepHoe TaBiieHne
JlelicTBue )KUJKOCTH U ra3a Ha

47 TIOrPY)KEHHOE B HUX TEJIO. brbnmorexa LIOK
ApXHMe/10Ba CIIa https://m.edsoo.ru/ff0a3276
JlaboparopHas pabota «OrmnpenencHue

48 BBITAJIKHMBAIOIIEHN CHIIBI, IEHCTBYIOLIEH Brbmorexa LIOK
Ha TeNo, MOrPYKEHHOE B KHAKOCTH https://m.edsoo.ru/ff0a33fc

49 JlaGopaTopHasi paboTa 1o Teme bubnuoreka [IOK




«HccnenoBanue 3aBUCHMOCTH Beca
Tela B BOJIE OT 00bEMA MOTPYKEHHOI
B XKHMJIKOCTb YaCTHU TEJIa»

https://m.edsoo.ru/ff0a3514

50

II;maBanue ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabota
"KoHncTpyrpoBanue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOJKH U
ompezeneHue e€ rpy3onoabEMHoCcTH"

52

Pemenne 3amaa mo Temam: «IlnaBanue
cyn0B. Bo3nyxomniaBaHuey,
«/laBneHue TBEpPABIX TEN, KUIAKOCTEN U
ra3oB»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

KonrponbHas pabora no reme
«/laBlIeHHE TBEPABIX TE, JKUIKOCTEU
u ra3zoBy/Bcepoccuiickas
npoBepouHas paboTa pH MPOBEAECHUU
C UCIOJIb30BAaHUEM KOMIIbIOTEPA

54

Mexanunueckasi pabota

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

55

MomHocTts. EquHuIer MOIHOCTH

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

56

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI MpH MOAbEME
1o aecTHuIe"

57

IIpocteie MexaHu3MBI. Ppruar.
PaBHOBecue cuit Ha ppryare




Pbruaru B TexHHKE, OBITY ¥ IPUPOJIE. bubnuoreka [IOK

58 JlaGopaTtopHnast pabora 0.5 https://m.edsoo.ru/ff0a478e
«HccnenoBanue yCciiOBHM paBHOBECHS
pbIaaray
Pentenue 3amau mo teMe «Y CIIOBUA bubmuoreka [JOK

59 pPaBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
KoaddunuenT noneznoro neicTBus
mexanusMma. Jlaboparopnas pabora

60 «M3mepenne KIIJI HaknoHHON 0.5
IJIOCKOCTH
Pemenne 3amau mo reme "Pabora, bubnuorexa [JOK

61 MomHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
MexaHnueckas SHEeprusl.

62 Kunerndeckas v nmoTeHImaibHas bubmuorexa LIOK

https://m.edsoo.ru/ff0a4252

SHEPTUS
3aKOH COXpaHEHUs1 MEXaHUYECKOMN bubnuoteka [JOK

63 JHEPrUuU https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIIEpUMEHTAIIBHOE OIPEIEIICHUE
M3MEHEHUSI KHHETHYECKOU U

64 1

MOTEHIUATBHON SHEPTUU MPU
CKaTBIBAHUU TEJIA 110 HAKJIOHHOU
mwIockocTu"”




65

KonTtponbHas pabora o Teme
«PaboTta 1 MOITHOCTB.
Oueprusi»/Beepoccuiickas
npoBepouHas paboTa Mpu MPOBEACHUU
Ha OyMa)XHOM HOCHTEJe

66

PesepBHbIii ypok. PaboTa ¢ TekcTamu
o teMe "MexaHnueckoe IBUKeHue"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad4ee6

67

PesepBHeIil ypok. Pabora ¢ TekcTamu
no teMe "JlaBnenue TBEPABIX Te,
JKUJKOCTEH U ra3oB"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHelit ypok. Pabora ¢ Tekctamu
o teMe "Pabdora. MOLIHOCTS.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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8 KJIACC

KoimuecTBo DJIEKTPOHHbBIE
Ne Jlata uugposbie
Tema ypoka oOpa3oBaTe/ibHbIE
n/n B Kourtpoabubie IIpakrtnueckne | M3Y1eHHHA
cero pecypcsl
padoThI padoTshI
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPHH M MX OIBITHEIE 1 But6morexa [IOK
HOATBEPKACHUS https://m.edso00.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
Mopaenu TBEPAOro, JKUAKOTO U bubnnoreka [JOK
3 ra3000pa3HOro COCTOSIHUI BEIIeCTBa 1 https://m.edsoo.ru/ff0a540e
OOBbsicHEeHHEe CBOWCTB TBEPOTO,
KHJIKOTO M ra3000pa3HOro COCTOSIHUM
4 BEIL[ECTBA Ha OCHOBE MOJI0KEHUI 1
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
5 K 1 bubmmoteka IIOK
PHCTAILIMYECKNE W aMOP(QHBIC Tea https://m.edsoo.ru/ff0a5800
CmauuBaHue ¥ KanWIISIPHOCTD. bubmuoreka [IOK
6 IToBepXHOCTHOE HATSIKEHNE 1 https://m.edsoo.ru/ff0a5530
7 . 1 bubmuoreka [{OK
CIUIOBOC PaCIIMPEHHE 1 CKATHE https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs13b TeMIepaTypsl CO
8 CKOPOCTBIO TETJIOBOTO JIBUKEHUS 1

YACTHIL




Buytpennsis sneprusi. Crioco0bl bubmmoreka [JOK
9 W3MEHEHUSI BHYTPEHHEH YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Termonepenaun Bu6muoteka [JOK
https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[IpakTnyeckoe
1 HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB Butmoreka [IOK
BCIICCTB M MATCPHUAJIOB B LEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepereHus"
KonunuectBo TeIoTsl. Y aeibHas bubmuorexa [JOK
12 TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIIOBOTO OanaHca. bubnuorexa [JOK
TermooOMeH U TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHas padota "HccienoBanue
SIBJIGHUS TEIUI00OOMEHA MpHU Bu6uorexa [JOK
14 CMENTHBAHUH XOIO/IHON 1 ropsTiei https://m.edsoo.ru/ff0a6a98
BOABI"
Pacuer xonuyecTBa TEMIOTHI,
15 HEOOXOMMOTO JIJII HarpeBaHus Teja u
BBIJICJISIEMOTO MM TIPH OXJIAXKJICHUHN
JlabopaTtopHas pabota "OnpeneneHue bubnmoreka [JOK
16 YAEIbHOM TEIUIOEMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeJdbHas TEIIoTa bubnuorexa [JOK

CTOPaHHUs

https://m.edsoo.ru/ff0a7b5a




IInaBneHue n OTBEPACBAHUC

bu6mmoreka [IOK

18 KPUCTAJUIMYECKHUX TeJl. Y AeJIbHAs
L https://m.edsoo.ru/ff0a71d2
JlabGopaTopHas pabora "OnpeneneHue bubnmoreka [JOK
19 YAEIbHOM TEIUIOTHI TIaBIEHUs Jibaa" https://m.edsoo.ru/ff0a72fe
[TapooOpa3zoBaHue 1 KOHCHCAIIHSL. bubmuorexa [JOK
20 Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kunenwue. Y neapHas Temiora bu6mmoreka [IOK
mapooOpa3oBaHus U KOHJICHCAIIUH. https://m.edsoo.ru/ff0a786¢c
3aBUCHUMOCTb TEMIIEPATypPbl KUIICHUS
0T aTMOC(epHOTO aBICHUS
Bnaxnocts Bo3nyxa. Jlaboparophas
22 pabota "Onpenenenue bubnnorexa LIOK
o " https://m.edsoo.ru/ff0a7628
OTHOCUTENILHOM BIQXXHOCTH BO3/IyXa
5 Pemienne 3amady  Ha  omnpenencHue
3 BJIQYXKHOCTH BO3/TyXa
[TpuHnUnIBl pabOTH TETIOBBIX
24 neurateneit. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPaHUsI
KII/ TermoBoro npuratens. TemnaoBbie
25 JIBUTATENH U 3aIIUTa OKPYKAOIIe Brbmorexa [IOK
cpembl https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXpaHEHHS U MTPEBPALICHUS

OHEPTHH B TCIJIOBBIX ITPOLECCax




[ToaroroBka K KOHTPOJIBHOM pabOTE MO
teme "TeruoBble siBiieHus. VI3MeHeHune

bubmuorexa [JOK

27 arperaTHBIX COCTOSHMH BElleCTBA" https://m.edso0.ru/ff0a83f2
KonrponsHas pabora o teme
28 "Temnosbie sBienus. V3menenue 191295 | bubmiorexa LIOK
ArperaTHBIX COCTOSIHMIA BemecTsa" https://m.edsoo.ru/ff0a86ae
5 Onektpuzamust  Ten.  JBa  pona
9 ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IiaeKTpU3aLML
30 TeJl UHAYKIUEH U IPH
COMPUKOCHOBEHHUH"
B3anmoneincTeue 3apsyKeHHBIX TEIL. bubnuotexa [JOK
31 3akon Kymnona https://m.edsoo.ru/ff0a87e4
DneKTpruYecKoe moJie.
2 Hanpsi>keHHOCTB AIeKTPUYECKOro Bu6morexa LIOK
nons. Ipunimn cyneprnosunun https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJEH
Hocurenu snexTpuueckux 3apsiioB.
33 DOnemeHTapHbli 3aps. CTpoeHue
aToMa
[IpoBOIHMKY M AUDIIEKTPUKHU. 3aKOH bubnnorexka [JOK
34 COXPAHEHUS IIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHne bu6mmorexa [IOK

CBOICTB QJICKTPHUYCCKUX 3apsA10B

https://m.edsoo.ru/ff0a90cc




DIJIEKTPUYECKUH TOK, YCIOBHUSA €0

36 cymecTBoBaHus. McTouHuKH brbmorexa LIOK

IEeKTPHHYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
5 bubmuorexa [JOK

37 JleicTBUSI SJIEKTPUUECKOTO TOKA https://m.eds00.ru/ff0ag6h2
VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO TOJIsI Ha TPOBOHUKHI 1
U AUDJIEKTPUKHU"

DNEeKTPUYECKUM TOK B METaJljIax, bubnnoreka [JOK

39 JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
DneKTpuuecKas Uenb U e€ COCTaBHbIC

40 4acTu
Cuna toxka. JlabopaTopHas pabora

41 "U3MepeHUe U PeryInpOBaHHE CHIIBI 05 bubnmorexa LIOK
ToKa" https://m.edsoo.ru/ff0a8bd6
DNeKTpUUECKOe HANPSKEHHE.

42 Bonber™merp. JlabopaTopHas pabora 05 Bu6anorexa LIOK
"M3mepenne u peryImpoBaHue ' https://m.edsoo.ru/ff0ade14
HanpspkeHus"

CornpoTuBieHNE TPOBOJHUKA. bubnuotexa [JOK

43 VY ienpHO€E CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCUMOCTh

14 ANEKTPUYECKOTO COMPOTUBICHUS . Bu6morexa IIOK

MPOBOJIHUKA OT €ro0 JITMHBI, MJI0IIa 11
MONEPEYHOr0 CeYeHus1 U MaTepuana"

https://m.edsoo.ru/ff0aa738




3aBHCHUMOCTh CHIIBI TOKA OT

45 HanpskeHus. 3akoH OMa Juisl ydacTKa Bubnmorexa IIOK
LeIH https://m.edsoo.ru/ff0aad4a
Jlaboparopuas pabota "Hccienoanue
3aBUCUMOCTH CHUJIbI TOKA, UAYLICTO

46 4epes Pe3UCTOP, OT COMPOTHBIICHHUS Bubmmoreka IIOK
PE3HCTOpA M HATPSUKEHNS Ha https://m.edsoo.ru/ff0aa04e
pesuctope"
[TocnenoBarenbHOE U TApAIIIETFHOE

47 COCAUHCHUS ITPOBOAHUKOB
Jlaboparopuas padota "IIpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN IIPU Bu6muorexa [JOK
IIOCTICIOBATCIRHOM COCTUHCHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlabopaTtopHas padota "I[IpoBepka

49 IpaBuiIa I CWIbI TOKa IIPU Bu6muorexa 1JOK
apaJuIeIbHOM COCTMHCHNH https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1a4y Ha MprUMeHEHHE

50 3akoHa OMa Juist pasiuaHOro bubmuorexa LIOK
COEIMHEHNS TIPOBOJTHIKOB https://m.edsoo.ru/ff0aaf8a
PaboTa 1 MOIITHOCTE AJIEKTPUUECKOTO bubnuotexa [JOK

51 ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopatopHnas pabota "Onpexnenenue

52 paboThI U MOLTHOCTH JIEKTPHUUECKOTO bubmuorexa LIOK

TOoKA"

https://m.edsoo.ru/ff0ab3e0




53

DneKTpuuecKue Henu U MOTpeOuTenu
ANEKTPUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanne

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab660

54

[ToaroroBka K KOHTPOJILHOM pabOTE MO
Teme "DJIEKTPUUECKUE 3apsbl.
3apspKeHHbIE Tela U UX
B3aumoencTBus. [locTosTHHBIN
AIEKTPUUYECKUN TOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c

55

KonTponbhas pabota no teme
"DJIeKTpUUECKHUE 3apsbl.
3apspKeHHbIE Tela U UX
B3auMoaercTBUA. I10CTOSIHHBIH
aneKTpudecKkuii Tok'"/Beepoccuiickas
MpoBepoYHasi paboTa Mpu MPOBEICHUU
C HCTIOJIb30BaHUEM KOMITBIOTEPA

bubmuorexa [JOK
https://m.edsoo.ru/ff0abea8

56

IlocTostHHEIE Mar"HuThbl, UX
B3aHMOJICHCTBHE

57

VYpok-nuccnenosanue "M3ydenne nonei
MMOCTOSTHHBIX MarHuTOB"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac3d0

58

MaruautHoe nojsie. MaruuTHoe 1moJie

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

3eMIIH 1 ero 3HaueHue I >KU3HU Ha
3emie

59

OmneIT OpcTena. MarHuTHoe 1nojie
AIEKTPUUYECKOTO Toka MaruutHoe
0JI€ KaTYIIKH C TOKOM

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acld2




60

[IpuMeHeHne >EKTPOMArHiuTOB B
TexHuke. JJaboparopnas pabora
"U3y4yeHue neicTBUSA MAarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOBUTATENb TOCTOSTHHOTO TOKA.
Hcronp30BaHue AIICKTPOABUTATEICH B
TEXHUYECKHUX YCTPOWCTBAX U Ha
tpancnopte. JlaboparopHas pabora
"KoHcTpyupoBaHue 1 U3ydeHue
paboTHI AJIEKTpOABHTATEIIS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel Papajes. 3aKoH
3J€KTPOMAarHUTHON MHIYKIUU.
IIpaBuio Jlenna

63

Onexrporereparop. CriocoOsl
MOJTYYCHHUS DIIEKTPUUECKON IHEPTUH.
DNEeKTPOCTAHIINK Ha BO3OOHOBIISIEMBIX
WMCTOYHUKAX SHEPTUU

64

[TonroToBka K KOHTPOJIBHON paboTe MO
TeMe "DJIEKTPUYECKHE U MarHUTHBIE
ABJICHNA"

65

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MarHUTHbBIE
apneHus"/Beepoccuiickas

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

MIpoBepoYHasi paboTa MpH MPOBEIEHUU
Ha OyMa)KHOM HOCHUTEIe




PesepBHEbIil ypok. Paborta ¢ TekcTtamu bubnnoreka [HOK

66 1o TeMe "TenoBble siBiIeHUA" 1 https://m.edsoo.ru/ff0acc5e
PesepBHelit ypok. Pabora ¢ TekcTamu

67 110 Teme "[TOCTOSIHHBIN HIEKTPHUIECKHIT 1 bubmuorexa LIOK
ToK" https://m.edsoo.ru/ff0acdc6
PesepBHEbIil ypok. Paborta ¢ TexcTtamu

68 1o Teme "MaraHuTHsbIe siBJICHHS" 1

OBUIEE KOJIMYECTBO YACOB I10
68 14.5

[TPOT'PAMME




9 KVIACC

KoimuecTBo DJIEeKTPOHHbIE
Ne Jlata uudposbie
Tema ypoxa oOpa3oBaTe/ibHbIE
n/n B Konurpoabubie IIpakrtuueckue | M3Y1eHHH
cero pecypcsl
padoTshI padoThbI
MexaHnyeckoe ABUKEHUE.
1 MarepuanbHas TOUYKa 1
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuoreka [JOK
2 MEXaHUYECKOTO IBUKEHUS 1 https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE npsMoIMHEIHOE bubnuorexa [JOK
3 JBUKCHHE 1 https://m.edsoo.ru/ff0ad19a
HepaBHOMEpHOE NPAMOIUHENHOE
4 nBrkeHue. CpeqHss 1 MTHOBEHHaAsI 1
CKOPOCTh
IIpssMONMHENHOE PAaBHOYCKOPEHHOE bubnnorexa [JOK
2 JBYOKEHHE. Y CKOpEHUE 1 https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOT'O JABM)KEHUS. 1
I'paduk ckopoctu
JlaGopaTtopHast pabota "Onpezaenenue
7 YCKOPCHUA TECJIa IIpH 1 1 Bubnuoreka HOK

PaBHOYCKOPEHHOM JBUXEHUU I10
HAKJIOHHOM TTOCKOCTH"

https://m.edsoo.ru/ff0adb18




CBo0Ooguoe nagenue teir. OIbIT

8 lNanunes
PaBHOMepHOE JBHKEHUE IO bubnmoreka [JOK
9 okpyxHocTH. [lepuosa u yactora https://m.edsoo.ru/ff0ael76
oOpaiueHus. JInHeliHas U yriaoBas
CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
IlepBriii 3akoH HeroTOHA. BekTop bubmmoreka [JOK
1 CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnnoreka [JOK
12 PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
Tperuii 3akoH HeroToHa. bubmuoreka [IOK
13 Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
Pemenue 3aga4 Ha npUMEHEHUE bu6nunorexa LIOK
14 3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 C bubnuoreka [IOK
uIa ynpyroctH. 3akon I'yka https://m.edsoo.ru/ffOaeca2
Pemenue 3agau no reme «Cuna
16 YOPYTOCTH
JlaboparopHas pabota «Onpenenenue bubnuoteka [JOK
17 JKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
but6mmorexa [IOK
18 Cuna TpeHus

https://m.edsoo.ru/ff0af738




Penrenue 3amau mo teme «Cuiia

bubnunoreka LIOK

19 TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopaTtopnast pabora "Ornpeznenenue bubmuorexa [IOK

20 KO3 PHIIMEeHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pentenue 3amau mo teMe "3aKOHEI

21 Herorona. Cuna ynpyroctu. Cuna Bubmorexa IIOK
Tpemus” https://m.edsoo.ru/ffOafb8e
Cuiia TSKeCTH Y 3aKOH BCEMUPHOTO bubnnorexa [JOK

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO https://m.edsoo.ru/ff0af044
naJicHus
Ypoxk-kordeperuus "/IBmkeHue ten

23 BOKPYT IPaBUTAIIMOHHOTO IIEHTPA
(Conneunas cuctema). 'anaktuku"
Pemenne 3amgau no reme "Cuna

24 TSKECTH U 3aKOH BCEMHUPHOTO brbmorexa LIOK
S —— https://m.edsoo.ru/ff0af5f8
IIepBast kocmMuyecKasi CKOPOCTb. bubnnoreka [JOK

25 HesecoMocTs U nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHON TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.

26 PaBHOBecHe TBEPIOTO TeENA C bubmorexa [IOK

3aKPETUIEHHONW OCBIO BPAILCHUS.
MowmeHnT cuisl. LleHTp TsKecTH

https://m.edsoo.ru/ff0afe36




PaBHOBecHe MaTepuaaibHOU TOUKH.
AOCOIOTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpIOrO TENA C
3aKpEIUIEHHOW OCBIO BPAILICHMUS.
MowmeHT cuinsl. LeHTp TsKECTH
Pentenue 3anau mo teme "MoMeEHT bu6nmoreka [IOK

28 cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO

29 Teme "MeXaHUYECKOE IBUKEHHE. bubmorexa LIOK
Bsanmozeiicteue Ter" https://m.edsoo.ru/ff0b0408
KonTtponpsHast pabora o Teme

30 "MexaHU4IeCcKOe BUKEHHE. 911105 A Dubmiorexa LIOK
Bsaumozeiicrere Ten" https://m.edsoo.ru/ffOb06ec

31 Nmnynec Tena. Umnynse cuiiel. 3aKoH bubmuoreka [IOK
COXpaHEHHs UMIIyJbca. YIpPyroe H https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJACHCTBUE
Pemenne 3amau mo Teme "3akoH bu6nmorexa LIOK

32 COXpaHEHHUs uMIyJbca' https://m.edsoo.ru/ff0b096¢c
VYpok-koHpepenuus "PeakTuBHoe

33 JIBJKEHHE B MPUPOJIE U TEXHUKE"

34 but6mmorexa [IOK
Mexanirieckas pabota # MOIIHOCTE https://m.edsoo.ru/ff0b0a84

35 PaGora cuibl TsKECTH, CHITBI bu6muoreka [JOK

YIPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/ffOb0db8




JlabopaTtopHas pabota «Ornpezaenenue
paboThI CUJIBI TPEHHUS IIPU

36 PaBHOMEPHOM JIBUKEHUU TEJa 10
TOPU30HTAIIBHOW MTOBEPXHOCTH
CBs13b SHEpruu U paboThlI.
37 [TorenuuanbHas SHEPTUS
Kunerngeckas sneprus. Teopema o Bu6muoteka [JOK
38 KMHETUYECKON IHEPTUHU https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHMsI SHEPTUU B
39 MEXaHUKe
Jlaboparopuass pabora  «M3ydcHme bubnnorexa [JOK
40 3aKOHA COXPAHEHUs SHEPTU» https://m.edsoo.ru/ff0b12fe
KomnebaTenpbHOE IBH)KCHHE U €r0 bubnuorexa [IOK
4l XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiye KojaeoaHusl. bubnnorexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
MareMaTndecKkuil ¥ NpyKUHHBIA
43 MasiTHUKA
VYpoxk-uccienoBanue «3aBUCUMOCTh
44 Teprofia KojaebaHuii 0T KECTKOCTH Bubmmorexa LIOK
NPYSKIHEL H MACCHI TPY3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpamenue SHEPIUU pu

MeXaHNYECKMX KOJIeOaHUAX




46

JlabopaTtopHas pabora «OrnpeaeneHue
9acTOThl W Tepuoaa KojebaHui
NPY>KAUHHOTO MasTHUKa

bub6nmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtophnas padota «I[IpoBepka
HE3aBUCHMOCTH TIEpHoJIa KOJeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckme BoiHBEL (CBOMCTBA
MEXaHU4EeCKHUX BOJIH. [IponosibHbIE 1
TIOIIEPEYHBIE BOJHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepennus "MexaHuueckue
BOJIHBI B TBEPIIOM TEJIE.
Ceiicmuueckue BOJIHbI"

50

3Byk. Pacnipoctpanenue u orpaxeHnue
3ByKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepennus "YapTpa3ByK u
uH(ppa3ByK B IpUPOJIE U TEXHUKE"

but6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te 1o

bubnunorexa LIOK

TeMe "3aKOHbI COXPAHEHHUS.
Mexannueckue KoyieOaunsa U BOJIHEI"

https://m.edsoo.ru/ffOb25f0




KonTponbhas pabota no teme

55 "3akoHbI cOXpaHeHUs. MexaHnueckue
Kosie0aHusl U BOJHBI"

56 DJIEKTPOMArHuTHOE MOJIE. bubmmoreka [JOK
ONEKTPOMarHUTHbHIE BOJIHBI https://m.edsoo.ru/ffOb2abe

o7 CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH
Ypok-kondepennus "Llkana

58 AJIEKTPOMAarHUTHBIX BOJIH. Bubimorexa LIOK
Hcnonn3oBanne 3JICKTPOMAarHMTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH U1 COTOBOM CBsi3H"
VYpok-uccnenosanue "U3yuenue

59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C bubnmoreka IOK
MOMOIIBI0 MOGHITBHOTO Tenedona" https://m.edsoo.ru/ffOb2c6c
Pemenue 3anau Ha onpenenenne

60 YacTOThI U AJTUHBI JIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHast MPUpPO/ia CBETA.

61 CkopocTh cBeTa. BonHoBbIE cBolicTBa brbmorexa LIOK
cBeTa https://m.edsoo.ru/ff0b31d0
Hcrounvku ceera. [IpsamonuneitHoe

62 pacrpoCcTpaHEHHE CBETA. 3aTMEHMUS brbmorexa [IOK
Conrua 1 JIyHBI https://m.edso0.ru/ff0b3658
3aKOH OTpaKeHUs cBeTa. 3epKaJa.

63 Penenye 3aau Ha NpUMEHEHHUE 3aKOHA brbmotexa LIOK
OTpaskeHUs CBETa https://m.edsoo.ru/ff0b38c4

64 [Ipenomnenue cera. 3akoH bubnmnorexa [JOK




MMPCJIOMJICHUA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHoe BHYTpEHHEE OTPAKCHUE CBETA.

bu6nmoreka [IOK

65 Hcnonb30BaHue MOTHOTO BHYTPEHHETO
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX hitps://m.eds00.ru/ff0b3cse
JlaGopaTtopHast pabdota "HcciaenoBanue
3aBUCHUMOCTH YTJIa IPETOMIICHUS
66 CBETOBOI'O JIy4a OT yIJIa MaJieHus Ha
rpasuie "Bo3ayx-crekiao""
Ypok-koHpepennus "Hcnons3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
68 o bubnuoreka [{OK
JIuna3el. OnTUdeckas Cuiia JIMH3BI https://m.eds0o.ru/ffob3f2c
69 - 5 . bubmuoreka [IOK
OCTPOCHHE H300PAKCHHIM B JTMH3AX https:/m.eds00.ru/ffob444a
JlaboparopHas pabota "Onpenenenue
70 (OKYCHOrO PacCTOSHMS U ONTUYECKOM brbmorexa LIOK
CHITBI COBHpAIOIIIEH THH3HI" https://m.edsoo.ru/ff0b4206
Ypoxk-koHpepennus "Ontuueckue bubnnoreka [JOK
1 JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
79 bubmuoreka [{OK
I'ma3 kak ontuyeckas cucreMa. 3peHue https://m.eds00.ru/ff0b4684
23 Ypok-koHpepenus "JlepexTrl 3peHusl.

Kak coxpanuts 3penue”




Paznoxenune 6eoro cBera B CIIEKTP.
Onreitel Herotona. Cnoxenue

bu6nmoreka [IOK

4 CIIEKTpaJIbHBIX 1BETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTopHas pabota "OIBITHI 11O
pa3I0kKEeHUIO OENOoro CBeTa B CIEKTP U
75 BOCIIPHSATHIO I[BETA [IPEIMETOB IIPU MX Bubmmorexa LHOK
HAGJIFO/ICHUH YEPE3 [IBETOBBIE https://m.edsoo.ru/ff0cOe2a
buabTpH"
VYpok-npaktukyM "BonHoBbIE
76 CBOIICTBa cBeTa: AHCIEpCus,
uHTephepeHIus u qudpaxuus”
OmnwiTel Pesepdopaa v uranerapHas bubmmoreka [JOK
K MOJIEJIL aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
Hcenyckanue v norioneHne cBera
79 aromoM. Keantsl. Jluneituarsie brbmorexa [IOK
CHEKTPBI https://m.edsoo.ru/ff0c144c
Ypok-npaktukym "Habnronenue bubnnorexa [JOK
80 CIIEKTPOB UCITYCKaHHUS" https://m.edsoo0.ru/ff0c1550
) bu6nunorexa LIOK
81 PannoakTuBHOCTE 1 €€ BUbI https://m.edso0.ru/ff0c1672
82 Ctpoenne atomHoro siapa. Hykinonnas bubmmorexa [JOK

MOACTb

https://m.edsoo.ru/ff0c18ac




Pa,I[I/IoaKTI/IBHBIC IIPEBpAIICHUA.

bubnunoreka LIOK

83 H30TO11BI https://m.edsoo.ru/ffOclal4

84 Pemrenue 3agad mo reme: bu6nmoreka [IOK
"PannoakTuBHBIE peBpanieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana
Ypok-koHpepennus "PagnoakTuBHBIC

86 U3ITy4eHUS B IPUPOJIE, METUIMHE, brbmorera LIOK
TexHMKe" https://m.edso0.ru/ff0c2126
SnepHbie peakuu. 3aKOHbBI

87 COXpaHEHMs 3apsI0BOr0 U MacCOBOTO Bubsmorexa LIOK
——— https://m.edsoo.ru/ff0c1c58
DHeprus cBA3M aTOMHBIX siziep. CBA3b Bbu6mmoteka [JOK

88 MaccChl U SJHEPTUU https://m.edsoo.ru/ff0cld7a
Pemenue 3anau no reme "fAnepHeie

89 peakuun"

% Peaknnu cuHTE3a M 1eneHus saep. bubmuoteka [IOK
Hcrounnku sHeprun ConHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "Anepuas

o1 sHepreTuka. JlercTBus
pPaZMOaKTUBHBIX U3TyYEHUH HA KUBBIC
OpraHu3Msl"

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
a2 TeMe "DJIEKTPOMAarHUTHOE TOJIE. Bubnunoreka LIOK

DIIeKTPOMarHUTHBIE BOJTHBI.
KBanTosBrie siBienus"

https://m.edsoo.ru/ff0c223e




KonTponbhas pabota no teme
"JEeKTPOMarHuTHOE MOJIE.

93
DIIeKTPOMAarHUTHBIC BOJTHBI.

KBanTosrie aBinenus"
[ToBTOpenue, oboOIIeHNKE.

94 JlaboparopHbie pabOTHI IO KypCy Bubmiorexa LIOK
"Bianmoneiicteie Ten” https://m.edsoo.ru/ff0c245a
IToBTOpeHue, 0600IeHNE. Perenue

95 pacyeTHBIX U KaueCTBEHHBIX 3a7a4 110 Bubmuorexa IIOK
Teme "TerIoBbIe MPOIECCH” https://m.edsoo.ru/ff0c2572

96 IToBTOpenue, 0600IeHNE. Perenue bu6nunoreka LIOK
pacyeTHBIX U KaU€CTBEHHBIX 3a/a4 10 https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermioBeIx gBurareaci"

[ToBTOpenue, 0606meHue. Pemenue

97 PACUYETHBIX U KaUeCTBEHHBIX 33124 110 bubnmoreka IOK
Teme "KITJT 31eKTpOYCTAHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpeHue, 06ob1IIeHNE.

08 JlaGopaTopHbie pabOTHI 1O KypCy bubnnorexa [JOK
S ——" https://m.edsoo.ru/ff0c2c52
[ToBTOpenwue, 0600meHue. Pabora ¢

99 TEKCTaMH IO TeMe "3aKOHBI Bub6morexa [HOK
COXpAHEHHS B MEXAHUKe" https://m.edsoo.ru/ff0c2d6a
[ToBTOpenue, o06o6menue. Padora ¢

100 Texctamu 1o teme "Konebanus n bubmorexa LIOK

BOJIHBI"

https://m.edsoo.ru/ff0c2e82




[ToBTOpenue, 0600meHue. Pabora ¢

snepHas ¢puzuka"

101 TekcTaMu 110 TeMme "CBETOBbIC 1 bubnunoreka LIOK
sABIIeHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHne. Pabora ¢

102 TeKcTamu 1o teme "KBaHTOBas u 1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102 3

27

[Ipunoxenue 20

K METOAUYCCKOMY KOMMCHTAapUIo

N3menenus OOIT OOO B cootBercTBUM ¢ npukazoM MunnpocsenieHus: Poccuu ot 09.10.2024 Ne 704 «O BHECEHMU U3MEHEHU B
HEKOTOpBIE MpHKa3bl MuHKCTEpCTBa MpocBenieHus Poccuiickoit denepannu, Kacaromuyecs genepalbHbIX 00pa30BaTeNbHBIX TPOrpaMm
HAyYaIbHOTO 00111eT0 00pa3oBaHusi, OCHOBHOTO 001Iero 00pa3oBaHus M CpeIHETo 001iero 00pa3oBaHus

B denepanbHbIX U perioHaNIbHBIX IPOLEAYPAX OLEHKH KauecTBa 00pa30BaHMsI UCIIONB3YETCs IepeueHb (KOAU(PUKATOp) paclpeeEeHHbIX 110
KJIaccaM IIPOBEPSEMBIX TPEOOBaHUM K pe3ysIbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHus U
3JIEMEHTOB COJIEpKaHUs 1O (PU3HKE.

HpOBepHeMHC MNPEAMCETHBIC PE3YJIbTATbl OCBOCHUSA

OCHOBHOM 00pa30BaTEIHLHOM MPOTPAMMBI OCHOBHOT'O O0IIIETO

obpa3zoBanus (7 kiace)

Kon IIpoBepsiembie peAMETHBIE PE3YIBTATHI OCBOCHHSI OCHOBHOM
poBepseMOro | oOpa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOT'O 00IIIEro 00pa3oBaHus
pe3ynbTaTa
1.1 MICII0JIb30BATh N3YUEHHBIE TOHITHS
1.2 [pa3nuyaTh SBJIECHUA 0 OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa

(OCHOBC OIIBITOB, ICMOHCTPUPYIOINHUX JaHHOC (I)I/ISI/ILICCKOC SIBJICHUC

Tab6nwura 22




1.3

pacrio3HaBaTh MPOSBICHHE H3YyYEHHBIX (DU3MYECKHUX SIBIICHUN B
OKPYKAIOIIeM MUPE, B TOM YHCIIe PU3NICCKUE SIBICHUS B IPUPOJIC,
Py OTOM TEPEBOJIUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITh  CYIIECTBEHHBIC CBOMCTBa (IpH3HAKK) (PHU3UYECKHX
STBIICHUM

14

ONKCBHIBATh HM3YYECHHBIE CBOWCTBA TeJN M (DU3MYECKHE SBICHUS,
MCTIONB3Ysl (PU3UYECKUE BEIMYMHBI, NPU OINUCAHUU TPABUIBHO
TPAKTOBaTh (PU3MUECKUI CMBICI MCIONb3YyEeMBIX BEIWYHMH, HX
0003HaUeHUsI W EAMHUIBI (U3WYECKUX BEJIWYHMH, HAXOIUTh
(opMyIbI, CBS3BIBAIOIIME JAHHYIO (HU3MYECKYI0 BEIHYHHY C
NPYTUMH  BEJIMYMHAMH,  CTPOUTh  TrpaduKd  HM3yYCHHBIX
BaBHCUMOCTEH (PU3MUECKUX BEITHUYHH

1.5

XapaKTeprU30BaTh CBOWCTBA Tell, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
MCIIOJIb3Ysl W3YYEHHBIE 3aKOHBI, NPU 3TOM J1aBAaTh CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHAa M 3alMChbIBaTh €ro MaTeMaTHYecKoe
BBIPAKCHHE

1.6

00BACHATH GU3NUYECKHUE SIBICHUS, IPOLECCH U CBOWCTBA TeJl, B TOM
YHCJIE U B KOHTEKCTE CUTyallM NpPaKTUKO-OPUEHTUPOBAHHOTO
XapaKTepa: BbISABIATh MPUUYUHHO-CIIEACTBEHHBIE CBA3HM, CTPOMTH
0O0BsicHeHHe u3 1 - 2 JIOTMYeCKHX IIaroB ¢ omopod Ha 1 - 2
M3Y4YEHHBIX CBOMCTBA (PM3NYECKUX SBJIEHUH, (PU3MUECKUX 3aKOHJ
MM 3aKOHOMEPHOCTH

1.7

peliaTh pacueTHbIC 3aauu B 1 - 2 NeiCTBUS, UCTIONB3Ys 3aKOHBI U
dbopMyIbl, CBs3bIBalOIIME (DU3UUECKHE BEITUYHHBI: HAa OCHOBE
AQHaIM3a YCIOBUS 33/Jayd  3alHUChIBaTh KPaTKOe YCJIOBHE,
MOJICTABIATh (PU3NYECKUE BENIUYMHBI B (HOPMYJIBI U TPOBOAUTH
pacueThl, HAaXOIUTh CIPABOYHBIC HaHHBIE, HEOOXOIUMBIC IS
pelIeHusT 3aJay, OLEHHUBATh PEATMCTUYHOCTh TOJYyUYEHHOH
(bu3HYECKOIl BETUYMHBI

1.8

[paCIio3HaBaThb HpOGJ’ICMBI, KOTOPLBIC MOKHO PCHIUTH IMPHU IMOMOMIH
(I)I/IBI/ILICCKI/IX METOA0B, B OIIMCAHWKW MHCCICAOBAHUA BBIACIATH

MpoBepsieMoe  MpEAnonoxeHwe (TUMOoTe3y), pas3audath U




MHTEPIPETUPOBATH MOJYUYEHHBIN PE3yNbTaT, HAXOJIUTh OLIUOKU B
XOJIE OMBITA, I€JIaTh BBIBOBI I10 €0 pe3yJIbTaTaM

1.9

[IPOBOJUTH OIBITHI 10 HAOMIOACHUIO (U3UYECKUX SBICHUU WIIH|
(u3uueckux  CBOMCTB Tel:  (OpMyIHpOBAaTh IMPOBEpsieMbIC
MPENONIOKEHUs, COOMpaTh YCTAaHOBKY M3 IMPEAJIOKEHHOTO
000pyJOBaHUS, 3aITMCBIBATH X0 ONBITAa M (HOPMYIHPOBATH BHIBOJIBI

1.10

BBITTOJIHATH MPSMbIE H3MEPEHUS C UCIIOJIB30BaHUEM aHAJIOTOBBIX U
[(POBBIX MPHUOOPOB, 3aMUCHIBATH TIOKA3aHUS IPUOOPOB C YIETOM
3a1aHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUIN

1.11

MPOBOJIUTH HCCIECIOBAHNE 3aBUCUMOCTH OJHOH (U3NYECKOH]
BEJIMYMHBI OT JPYrod C MCIOJb30BAaHUEM NPSIMBIX H3MEPEHUI,
y4aCTBOBATh B INITAHMPOBAHUHU y4eOHOTO MCCIIECIOBAHUSA, COOMPATH
YCTAaHOBKY U BBINOJHATh H3MEPEHHUs, CIeNysl MNPEeUI0KEHHOMY]
riaHy, (UKCHpPOBATh pE3yJAbTAThl MOJYYCHHOH 3aBHCHMOCTH|
(u3MYECKUX BEJIIMYMH B BUJE NPEAJIOKEHHBIX TaOIUI U TpadUKOB,
11eJ1aTh BBIBOJIBI 110 PE3YJIbTaTaM HUCCIIEOBAHMS

1.12

IMPOBOAWUTHL KOCBCHHBLIC M3MCPCHUA CI)I/I3I/I‘-ICCKI/IX BCJIMYUH, CICAY:
npez[noxceHHoﬁ HHCTPYKIMU: TIPHU  BBIIIOJHCHUU H3MepeHHfI
CO6I/IpaTI> OKCIICPUMCHTAJIIbHYIO YCTAHOBKY W BBIYUCIIATH 3HAUCHUC
ICKOMOM BETUYHUHEI

1.13

coOyIto/IaTh MpaBWJIa TEXHUKU O€30MacHOCTH Npu  pabore C
i1abopaTOpHBIM 000PYIOBAHUEM

1.14

YKa3bIBATb IPHUHIUIIBL JIEHCTBUSA HpI/I60pOB N TCXHUYCCKHUX
YCTpOﬁCTB, XapaKTCPU30BaTh IHPHUHIHUIILI JIeNCTBUSA N3YYCHHBIX
HpI/I60pOB N TCXHHUYCCKUX yCTpOfICTB C IIOMOIIBKO HMX OIIMCaHu,
MCIIOJIB3YsA 3HAHHUA O CBOMCTBaX (I)I/I3I/I‘-IGCKI/IX SIBIICHUN U
HCO6XOI(I/IMBIC (I)I/I3I/I‘-ICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

PUBOANUTH TpPHUMEPH (HAXOIUTh HHPOPMALHUIO O MpPHUMEpax)
PAaKTUYECKOI0  HUCMOJb30BaHUS  (U3MYECKUX  3HAHWHA B
MOBCEHEBHOM JKM3HM Juid obecriedeHUs OE30MacHOCTH TpH|
oOpanieHnn ¢ nOpubOpaMu M TEXHUYECKUMH YCTpOiCTBaMmu,




COXpPaHEHMsI 370pOBbsI U COOJIOJEHUS HOPM 3KOJIOTHYECKOIO
[MOBEJICHUS B OKPYXKAIOUIEN Cpeae

1.16

OCYIIECTBIISATH OTOOP MCTOYHMKOB MH(OpPMALMU B ceTu MHTEpHEeT|
B COOTBETCTBUHU C 3aJJaHHBIM HOUCKOBBIM 3allPOCOM, Ha OCHOBE
MMEIOIMXCS 3HAHUN M IyTeM CPaBHEHUS Pa3JIMYHBIX HCTOUHUKOB
BBIJICIIATE MH)OPMAIIHIO, KOTOPas SIBJISAETCS IPOTHBOPEUYNBON HIIH|
MOYET OBITh HEJJOCTOBEPHOM

1.17

MCIIOJIb30BaTh TPU BBINOJHEHUM YYEOHBIX 3aJaHHi Hay4YHO-
MOIMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COACPIKAHMUS, CIIPABOYHBIE
MaTepuaibl, pecypcbl cetu VHTepHeT, BianeTh IpUEMaMU
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMH W3
OJTHOM 3HAKOBOM CUCTEMBI B IPYT'yIO

1.18

CO3/aBaTh COOCTBEHHBIC KpAaTKHE THCbMEHHBIE U  YCTHBIC
cooOmIeHHsT Ha OCHOBE 2 - 3 HCTOYHUKOB HWH(OpMaLUy|
(bU3UYECKOr0 COIEpPKaHUS, B TOM YHUCIIE ITYOJINYHO JIeJaTh KPaTKUE
COOOILIEHNUs O pe3yIbTaTaX MPOEKTOB WM YUEOHbIX UCCIICOBAHUM,
[pX 3TOM TPAMOTHO HCMOJIb30BATh HM3YYEHHBIA MOHATHHHBIN
anmapar  Kypca  (M3MKHM,  COINpPOBOXAATh  BBICTYIUIEHUE
[pe3eHTaluen

1.19

[Ipu BBITTOJTHCHHUHA y‘Ie6HLIX ITPOCKTOB 151 HCCJIeIOBaHUM]
pacrpeacisiTh 00SI3aHHOCTH B rpymnmnce B COOTBETCTBUU  C
IIOCTABJICHHBIMHU 3adadyaMH, CJICAHUTb 3a BbIIIOJIHCHHUCM IIJIaHA4|
HeﬁCTBHﬁ, aJICKBATHO  OLICHHUBATH COOCTBEHHBIM BKJIad B
JICATCIIBHOCTD T'pYIIIIHI, BBICTpanBaTh KOMMYHUKATHBHOC

BSaHMOHCﬁCTBHe, YUUTBIBASI MHCHUC OKPYKAOIIUX

[TpoBepsiembie smeMeHTHI coaepkanus (7 Kimacc)

Kon

pas3aciia | 5JIEMCHTa

Kon

HpOBCp}ICMHe 9JICMCHTHBI COACPKaHUA

1 |®U3UKA U EE POJIb B IIO3HAHNU OKPYXXAIOIIET'O MUPA

Tabnuua 22.1



1.1

@dusuka - Hayka 0 npupone. SBneHus npupopl. PU3HUYECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC,
3BYKOBBIE

12 | ®usnueckue Benuunubl. M3mepenue Gpu3ndeckux BeandnH. OU3nIecKue
npuOopsl. [lorpemuocTts u3mepennii. MexxiyHapoiHasi CUCTEMA €AMHMI

1.3 |[EcTecTBeHHO-HAy4YHBI METOJA TMO3HAHMS: HAONOJCHHUE, IOCTAHOBKA
HAYYHOTO BOIIPOCA, BBIABIKEHHE THUIIOTE3, HKCIIEPHUMEHT IO IMPOBEPKE
rUIoTe3, 00bsICHEHNE HAOII0TAeMOTO SIBJICHUS

14  |Onucanue Gpu3nuecKux sSBICHUHN C TIOMOIIBIO MOJIEIICH

1.5 [[Ipaktuyeckue paGOTHI:

3MepeHne pacCTOSHUM.

3mepeHne o0beMa KHUAKOCTH U TBEPOro Tea.

Ornpenenenue pa3MepoB MaJbIX TE.

3mepeHne TemrepaTypbl MPH MOMOIIU KXUAKOCTHOTO TepMOMETpa U
maT4rKa TeMIIepaTyphl

[TEPBOHAYAJIbHBIE CBEJIEHIM O CTPOEHNHN BEIIECTBA

2.1  (Ctpoenue BemiecTBa: aTOMbl W MOJIEKYJBI, HX pa3Mepbl. OIBITHI,
[TOKa3bIBaIOIIHE TUCKPETHOE CTPOCHHE BEIIeCTBa

2.2 |IBwxenne dvactui BemiecTBa. CBsA3b CKOPOCTH JBMIKEHHs YACTHI[ C
remneparypoil. bpoyHoBckoe nBmkenue, nuddysus

2.3 |B3amMoJIciiCTBHE YaCTHII BEMIECTBA: MPUTHKEHNE U OTTAIKHBAHHE

2.4 ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHME Ta30B, >XKHIKOCTEH U
TBEPABIX (KPUCTAUIMYECKUX) Tel. B3amMOCBS3h MEXIy CBOHCTBAMU
BCIICCTB B PA3HBIX arperaTHBIX COCTOSHUSAX U KX aTOMHO-MOJICKYJISIPHBIM
CTpOCHUEM

2.5  |Oco6EHHOCTH arperaTHbIX COCTOSIHUM BOJIBI

2.6  [[IpakTuueckue paboOTHI:

OreHka JuWaMeTpa aroMa MeETOJOM DpsioB  (C  HMCIOJIh30BAaHHEM

dororpaduii).
OnBITH IO HAOJIFOICHUIO TETIJIOBOTO PACITMPEHHS Ta30B.

OnbITHI 10 OOHAPY)KEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKEHHS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI




3.1

Mexannueckoe BHKeHue. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUYKEHUE

3.2 |Ckopoctb. CpemHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBIDKCHUH. Pacyer
[IyTU U BPEMEHHU JIBUKCHUS

3.3  [sIBnenue wHepiuu. 3aKOH WHEpUUH. B3auMmoeiicTBrEe Tell KaK MPHYNHA
M3MEHEHHUs] CKOPOCTH JIBWKEHUS Tell. Macca Kak Mepa MHEPTHOCTH Tella

3.4  [[lnotHOCTh BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYT B
eauHuIEe 00beMa BEeNIecTBa

3.5 |Cuia Kak XapakTepHCTHKA B3aUMOJICHCTBHS TEJ

3.6 |Cuma ympyroctm u 3akoH ['yka. V3MepeHue CHIBI C IOMOIIBIO
TMHAMOMeETpa

3.7  |fIBnenwue TAroTeHHs U cuiia TshkecTH. CUlla TSHKECTH Ha IPYTHX IUTaHeTax.
Bec Tena. Hesecomocts

3.8 |Cuua tpenust. TpeHHE CKOJBXKEHUS U TPEHHE MOKOs1. TpeHwue B mpupoje u
TEXHUKE

3.9  |Cnoxenue cuil, HallpaBJIEHHBIX 0 OJHOM HpsAMOi. PaBHOmEHCTBYOMAs
cu1

3.10 [[Ipaktuueckue pabOTHI
OrnpeneneHne CKOpOCTH paBHOMEPHOTO JIBHKEHUS (IIapHKa B )KUJIKOCTH,
MOJIEIH JIEKTPUUECKOTO aBTOMOOMIIS U TaK Jlajee).
OnpeneneHne cpeaHell CKOpOCTH CKOJIbKEHUS Opycka WM LIapuKa Io
HAKJIOHHOM INIOCKOCTH.
Onpenenenye MI0THOCTH TBEPIOTO Tena.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (nedopmanun)
MPYKUHBI OT MPUIIOKEHHOU CHJIBI.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHUS CKOJIBKEHUS OT,
Beca TeJla M XapakTepa CONPUKACAIONINXCS TOBEPXHOCTEH

3.11 |®usuueckue sBICHHUS B MPHPOJEC: MPUMEPHI ABHKEHHS C PA3TAIHBIMUA
CKOPOCTSIMU B JKMBOW W HEKHWBOW INPUPOJE, NEHUCTBHUE CHIIbI TPEHHUS B
MPUPOJIE U TEXHUKE

3.12  |[TexHuueckue yCTPONCTBA: AMHAMOMETD, ITOAIIHITHHKH

TTABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B




4.1

Jlapnenne TBepaoro Ttena. CrnocoObl YMEHBUICHHS W YBETUYCHUS
JTaABJICHU S

4.2

JlaBneHue ra3a. 3aBUCUMOCTb JAaBJICHHUS raza OT 00beMa, TEMIIEPaTyPhbI

4.3

Hepeﬂaqa AaBJICHUA TBEPAbLIMH TCJIaMHU, KUAKOCTSIMU H I'a3aMU. 3aKkoH
[Tackams. ITneBMaTnueckyie MallIMHBI

4.4

3aBUCMMOCTH JJaBJICHUS KMJIKOCTH OT TIyOMHBI. ['mapocraTmueckuit
napaznokc. Cooburaromuecs cocynbl. ['mapaBanueckne MeXaHu3Mbl

4.5

ATMocdepa 3emiu u atMmocdepHoe naBieHue. [IpuunHbl cynecTBOBaHUS
BO3aymHOW o0onouku 3emun. OmnbiT  Toppuuermnu. 3aBUCUMOCTD
aTMoc(epHOTro JaBJICHHs OT BBICOTHI HaJl YPOBHEM MOPS

4.6

3mepenne armocdepHoro naapneHus. I[Ipubopsl A  U3MepeHHs
aTMoc(hepHOTro naBiIeHHUS

4.7

JleiicTBHe KUAKOCTM M Tra3a Ha TMOTPY)KEHHOE B HHUX TeIO.
BriTankuBaronias (apxumMeioBa) cuiia. 3akoH Apxumesaa

4.8

I l;maBanue ten. Bo3ayxoraBanue

4.9

[IpakTHueckue paboThI:

lccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00beMa MOrpyKEHHOI
B *KMJIKOCTb YacTH Tela.

OripesiesieHle  BBITAJIKUBAIONIEH CHJIBI, JIEUCTBYIONIEH Ha  Teo,
[OTPYKEHHOE B KHJIKOCTb.

[IpoBepka HE3aBHCHMOCTH BBITAJIKUBAKOLIEH CHIIbI, JEHCTBYIOLIEH HA
TE€J0 B )KUJIKOCTH, OT Macchl Tela.

OnBITHI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb BBITAJKUBAIOIIEH CHIIBI,
eCTBYIOIEH Ha TEJO B )KUJIKOCTH, OT 00beMa MOTPYKEHHOU B )KHUJIKOCTh
4acTH Tela U OT MJIOTHOCTH KUAKOCTH.

KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYHUPOBaHUE JIOJKH U
ONpeJIETIEHUE €€ TPY30I0IbEMHOCTH

4.10

Ddu3nyeckue SIBICHUS B MPUPOJIE: BIUSHUE aTMOC(EPHOTO JIaBIeHUS Ha
PKUBOI OpraHu3sM, IIaBaHue pbl0

411

TexHu4YecKkne YCTpPOWCTBA: COOOIMIAIOIMUECS COCYIbI, YCTPONCTBO
BOJIOTIPOBO/IA,  THUIPABIMYECKUNA  Tpecc, MaHOMETp, Oapomerp,

BHICOTOMED, TOPLUIHEBON HACOC, APEOMETP




Tabmuma 22.2

5 |PABOTA, MOIIHOCTB, DHEPT U

5.1 |Mexanuueckas pabora

5.2  |MexaHnuueckasi MOIIHOCTb

5.3  [[IpocThle MeXaHHW3MbI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBmIiio
[paBHOBECHSI ppluara

5.4  [[IpumeHeHue paBuiIa pABHOBECHS pblyara K OJIOKY

5.5 ["Bomoroe mpaBmio" mexaHWkKH. Kod3()(HUIMEHT IMONE3HOTO AEHCTBUS
MexaHu3MoB. ITpocTbie MexaHU3MBbI B OBITY Y TEXHHUKE

5.6  [[loTeHumanbHasi SHEPTHHU Tela, MOJIHATOTO HaJl 3emiiei

5.7  |[KuHetmueckas SHEPrHsl

5.8  [[lommast MexaHWYeCKas JHEPrHs. 3aKOH H3MCHCHHS M COXPAaHCHUS
MEXaHUYECKON YHEPIrUn

5.9  [[Ipaktuueckue paboThI:
Onpenenenue pabOThl CUIIBI TPEHUSI IPU PAaBHOMEPHOM JBUKEHHUM Tela
[10 TOPU30HTAIBHOM MOBEPXHOCTH.
lccnenoBaHue ycioBUM paBHOBECHUS phlyara.
3mepenne KII/] HaksTOHHOM IITOCKOCTH.
l13ydeHne 3aKoHa COXpaHEHHsI MEXaHUUECKOH SHEpTUu

5.10 |®usnueckue sBICHUS B IPUPOJIC: PHIUATH B TEJIC YETOBEKA

5.11 [Texuwmueckue yCTpOMCTBA: pbIYar, MOIBIKHBIA M HEMOABMKHBIN OJIOKH,
HAKJIOHHAs IJI0CKOCTh, MPOCThIE MEXaHU3MBI B OBITY

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
o0pa3zoBaTenbHON IporpaMmsl (8 Kinace)
Kon [IpoBepsiemble peAMETHBIE PE3YIbTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHON IPOTPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs
pe3ynbTara
1.1 MICII0JIb30BATh MOHSTHUS




1.2

[pa3jindaTb SABJICHUA IO OIMCAHHUIO UX XaPAKTCPHBIX CBOICTB M Ha OCHOBE
OIILITOB, ICMOHCTPUPYIOIIUX JaHHOC d)HBI/I‘-ICCKOe SAIBJICHUC

1.3

pacrio3HaBaTh  MPOSBICHHE HW3YYEHHBIX  (U3UYECKUX  SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4Yucie (U3NYECKHE SBICHUS B MPHPOJE, MPH
PTOM TEPEeBOAMTH MPAKTUYECKYI0 3a7adyy B y4eOHYIO, BBLICIATH
CylleCTBEHHBIE CBOMCTBA (PU3HAKK) (PU3HUECKUX SBICHUIN

14

OTNKCBHIBATh M3YYCHHBIE CBOWCTBA TNl M (DPU3UYECKHE SIBICHUS, UCIOIB3Ys
(bu3uUecKre BETMUNHBI, IPH ONIMCAHUH PABUIBHO TPAKTOBATh (PU3NYECKUN
CMBICII MCIOJIB3YEMBIX BEIMYMH, OOO3HAYEHUS M €AMHULBI (PU3HYECKUX|
BEJIMYMH, HAaXOAUTh (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO (PU3UYECKYIO
BEIIMYMHY C JPYTUMH BEIWYHHAMH, CTPOUTh TpadUKd H3YUYEHHBIX
BaBHCUMOCTEH (PU3MUECKUX BEITHUYHH

1.5

XapaKTepU30BaTh CBOMCTBa TeJ, (DU3UYECKHE SBICHHUS U IPOIECCHI,
MCIIOJb3yslT HM3YYEHHBIE 3aKOHBbl, NP 3TOM  J1aBaTh  CJIOBECHYIO
(hOpMYITMPOBKY 3aKOHA U 3aMKMCHIBATH €T0 MATEMATHYECKOE BBIPAKECHUE

1.6

00BACHATH (bHSH‘ICCKI/Ie npoueccol " CBOMCTBA TCJI, B TOM 4YHCIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XAPAKTEPaA: BBIABIIATDH
IMPUINHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00bsicHeHHE U3 1 - 2 JIOTHYCCKUX
[IaroB C IMOMOIIBIO 1 -2 HN3YUCHHBIX CBOMCTBa (I)I/I3I/I‘ICCKI/IX HBHCHHﬁ,
(1)I/I3I/I‘IGCKI/IX 3dKOHa NJIM 3aKOHOMCPHOCTU

1.7

pCIaTh PACUCTHBIC 3aJa4U B 2-3 HeﬁCTBHH, HCIIOJIb3Y 3aKOHBI U (I)OpMy.]'IBI,
CBA3bIBAIOIIHC (I)I/I3I/I"ICCKI/IC BCJIIMYHHBI: HA OCHOBC aHAJIM3a YCJIIOBUA 3aa4Un
3aIlINCBhIBATh KPATKOC YCIIOBHUEC, BBIABIIATL HCAOCTATOK JAaHHBIX IJIS PCIICHUA
3agadu, BLI6I/IpaTB 3aKOHbI U (I)OpMy.]'IBI, HCO6XOI[I/IMBIC IJig €€ pCHICHUA,
[MPOBOAWUTL PpacCyYCTbl U CpaBHUBATL IIOJIYYCHHOC 3HAUYCHUC (I)I/I3I/I‘-ICCKOI71
BCIIMYHUHBI C N3BCCTHBIMU JaHHBIMU

1.8

[paCIio3HaBaThb HpOGJ’ICMLI, KOTOPLBIC MOXHO pCIIUTL TIIpH MTOMOIIU
(I)I/I3I/I‘-ICCKI/IX MCTOHNOB, HCIOJIB3Yysd OIIHNCAHUC MHCCICAOBAHUSA, BBIACIIATH
[IPOBCPACMOC  MPCAIOJOKCHUC, OLCHUBATH IIPABUIJIbBHOCTL  IMOPSAKaA
IMPOBCACHUS UCCIICAOBAaHNA, ACJIATh BHIBOIBI

1.9

IMPOBOAUTD OIIBITHI ITO Ha6J'IIO,Z[CHI/IIO (I)I/ISI/ILICCKI/IX SIBJICHUI WU (pI/I3I/IquKI/IX
CBOICTB Te€II: (I)OpMyJ'II/IPOBaTL IMMPOBECPACMBIC TPCAIIOJIOKCHUS, CO6I/IpaTL




YCTAaHOBKY M3 MPEIOKEHHOTO 00OpYIOBaHHUS, OMHMCHIBATH XOJ OIBITA U
(hOpMyITUPOBATH BHIBOIBI

1.10

BBITTOJIHATH MPSIMBIE U3MEPEHUS C MCIIOJIb30BAaHHEM aHAJIOTOBBIX NMPHOOPOB
M TaTYUKOB (PM3WYECKUX BEJIMYMH, CPAaBHUBATHh PE3YJIbTAThl U3MEPEHUHU C
y4ETOM 33JaHHON aOCOIIOTHOM MOTPENIHOCTH

1.11

[IPOBOJIUTH MCCIIEJOBAHUE 3aBUCHMOCTH OJHOM (PM3NYECKOI BEIMYMHBI OT)
IPYrOM € HCIIOJIB30BAHMEM  IPSAMBIX  M3MEpPEHUHU:  IUIAHMPOBATH
MCCIIeIOBaHUE, COOMpaTh YCTAaHOBKY M BBINOJHATH W3MEPEHUs, CIexys
NpEVIOKEHHOMY — TUIaHy,  (PUKCHpOBaTh  pe3yiabTaThl  MOJYYEHHOU
3aBHCHMOCTH B BHJIE TaOJIHII ¥ TPapHUKOB, JIENaTh BEIBOJBI IO PE3yJIbTaTam
MCCIICOBAHMUS

1.12

MPOBOJUTh KOCBEHHBIE HM3MEpeHHs (PM3NYECKUX BEIMYUH: IUIAHUPOBATH
M3MEpEeHHUs, coOMpaThb  SKCIEPUMEHTAJIbHYI0  YCTAHOBKY,  CJEIys
peJI0KEHHOW MHCTPYKIUU, U BBIYUCIISITh 3HAUEHNUE BEITMUUHBI

1.13

coOJIr0aTh MpaBuiia TEXHUKH 0€3011aCHOCTH IpH padoTe ¢ 1ad0paTOpHBIM
000OpyOBaHHEM

1.14

XapaKTCPU30BaATh MMPUHIIUIIBI JEeHCTBUA HU3YUCHHBIX HpI/I60pOB 151
TCXHUYCCKUX YCTpOﬁCTB C Ol'IOpOfI Ha WX OIMCAHUS, HUCIIOJIB3YA 3HAHUA O
CBOMCTBaX (1)I/I3I/I‘IeCKI/IX SIBIICHUI nu HeO6XOJII/IMBIe (I)I/ISI/ILIGCKI/IG
3aKOHOMCPHOCTH

1.15

[PACIlO3HABATh IIPOCTBIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIBHBIE
mpuOOpbl MO CXeMaM U CXEMaTHYHBIM PHUCYHKaM, COCTaBISITh CXEMBI
PIEKTPUYECKHUX LIETIEN € MOCIIEI0BATEIBHBIM U MapaJUICIIbHBIM COEIUHEHUEM
DIIEMEHTOB, pa3jinyas yCIOBHBbIE 00O3HAUEHHUS IJIEMEHTOB JJIEKTPUUECKHUX|
Lernei

1.16

[IPUBOAUTH IPUMEPHI (HAXOIUTHh HHPOPMALIUIO O TPUMEPAX ) MPAKTUIECKOTO
MCIOIb30BaHUSl  (DU3MYECKMX 3HAHWH B TOBCEJHEBHOW JKHU3HU JUIA
oOecrieyeHns 0€30MacHOCTH NP OOPAIIEHUH € TPUOOPaAMH M TEXHUUECKUMHU
YCTpOHCTBaMHM, COXpPAHEHUS 3J0POBbsSI M COOJIIOJICHUS HOPM SKOJIOTUYECKOT O
[OBEJICHUS B OKpYXKalolIeH cpene

1.17

OCYIIECTBIISATh TOUCK HWHMOpMAIuu (U3HYECKOTO COACPKAHUS B CETH

lHTepHET, Ha OCHOBE WMEKOIIMXCA 3HAHUH W IYTEM CpPaBHEHMS




ITOTTOJTHUTENLHBIX UICTOYHUKOB BBLACTATh MH(POPMALIHNIO, KOTOpAs SIBISAETCS
[IPOTUBOPEYMBON NI MOXKET OBITh HEJOCTOBEPHOI

1.18

MCTIOJIb30BaTh NPU BBITIOJHEHUM Y4YeOHBIX 3aaHUN HAYYHO-TIOMYJISIPHYIO
muTepaTypy (GU3MYECKOro COJEpIKaHUsl, CIIPABOYHbBIC MAaTEPHUAIIbI, PECYpPChI
CCTU I/IHTepHeT; BIaACTh npucMamMunu KOHCIICKTHUPOBAaHUA TCKCTAa,
peoOpazoBaHrst HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC IHCHBMEHHBIE M KpAaTKUE YCTHBIE COOOIIEHUS,
0000mas wuHpOpPMAMIO W3 HECKOJIbKHX HMCTOYHHUKOB (PU3UYECKOTO
COJIep’KaHusl, B TOM 4YHCJie TyOJIMYHO MPEJCTABIATh PE3YAbTAThl IPOEKTHOM
MJIM MCCIIE0BATENbCKOM ACSITEILHOCTH, TP 3TOM I'PAMOTHO MCIOJIb30BaTh
M3YYEHHbI MOHATUMHBIN anmapar Kypca (U3MKH, CONPOBOXKIAThH
BBICTYIUICHHE NTPE3CHTALMEN

1.20

MpPU  BBITIOJIHEHUW YYCOHBIX MPOSKTOB U WCCIEAOBAHUN (DU3HUCCKUX
[IPOLIECCOB PACIpPEAEATh OO0S3aHHOCTH B TIPYNIE B COOTBETCTBUU C
[MOCTaBJIICHHBIMU 3a/1a4aMH, CJICIUTh 3a BBIIIOJHEHHUEM IUIAHA JCUCTBHUM U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIIGHWBAaTh COOCTBCHHBIM BKJIAJ B
EeATeIbHOCTh TPYIMIbI, BHICTPAaUBaTh KOMMYHHKATHBHOE B3aMMOJECHCTBHE,

[POsIBIISiE TOTOBHOCTD pa3peniaTb KOHQIUKTHI

[TpoBepsiembie 21eMEHTHI cofiepkanus (8 Kiacc)

Kon

pazzuena

Kon

9JICMCHTAa

HpOBepﬂeMLIe QJICMCHTHBI COACPIKAHUA

6

TEITJIOBBIE ABJIEHMA

6.1

(OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KHHETHYECKOW TEOPUU CTPOECHUS
BeniecTBa. Macca u pasMepsl MoOJIeKyd. OIBITBI, TOATBEPKIAAIOIINE
OCHOBHBIE ITOJIOKEHHSI MOJIEKYJSIPHO-KMHETHYECKON TEOPUU

6.2

Mogenn TBEpAOro, XHUJAKOrO M Ia3000pa3HOr0 COCTOSHUM BellecTBa.
Kpucranmuueckue 1 aMmoppHbIe Tena

Tabmuma 22.3



6.3

OOBsicHEHHE CBOMCTB Ta30B, XKUAKOCTEH W TBEPABIX TEI HAa OCHOBE
[TOJIOXKEHUN MOJIEKYJIIPHO-KUHETUYECKONW TEOPHUH

6.4 |CmaumBaHWe M KaNMUBSIPHBIC SIBICHUSI

6.5 [TemioBoe pacuipeHue u C:KaTue

6.6 [Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIIOBOTO JBHKCHHS
YACTHIL

6.7 Buyrpennsist sHeprus. CrnocoObl H3MEHCHHS BHYTPEHHEH OSHEPTHH:
TerIonepeiaya ¥ COBEpUICHNE pabOTh

6.8  [Bumasl Temonepeiaun: TEIIONPOBOAHOCTD, KOHBEKIIHS, H3IYUYCHUE

6.9 [KomuuecTBo TEmoOThL. Y IelbHAS TEIUIOEMKOCTD BEIIECTBA

6.10 [TerurooGmeH M TerIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO OajgaHca

6.11 [[lnaBnenwe u OTBepACBaHHWE KPUCTAUIMYCCKHX BEHIECTB. Y IelbHAs
TETUIOTA TUIABJICHUS

6.12 |[TapooOpasoBanne u KoHueHcanws. Vcmapenue. Kumenwe. VYienbHas
TEIUIOTa Mapo0Opa3oBaHMA. 3aBUCUMOCTh TEMIIEPATyphl KUICHHS OT|
aTMOoCc(hepHOTro TaBICHHUS

6.13  |BmakHOCTH BO3/IyXa

6.14 [Dueprus TorumBa. Y ienpHas TEIIOTA CTOPAHUS

6.15 |[Ipunrmner pabotsl TeruoBsix asurareneil KIIJI TermoBoro aBUratesis.
TernoBble JBUTATENN U 3alIUTA OKPYKAIOLIEH CpeJIbl

6.16 [3akoH coxpaHeHUHs ¥ PEBPAIICHHS SHEPTHHU B TEIUIOBBIX MPOIECCax

6.17 |[Ipaktuueckue paGoThI:

OnBITHI 11O O6H3py>KeHI/IIO JEHUCTBHS CUI MOJICKYJIAPHOTO IIPUTSKCHU .
OnBITHI 11O BbIpAallIMBAHHUIO KPHUCTAJIJIOB HOBapeHHOﬁ COJIM UJIK caxapa.
ONBITHL 110 HaGJIIOJICHI/IIO TCIUIOBOI'0 paClinpCHUus rasos, JKUJIKOCTEN U
TBCPABIX TCJI.

OHpCI[CJICHI/IC JAaBJICHUS BO3yXa B OajioHe mIrpumna.

OHBITLI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTL HABJICHUA BO3AYyXa OT €TI0
00beMa U Har PEBaHUA U OXJIAKACHUS.

HpOBepKa TUIIOTE3bl TUHEHHON 3aBUCUMOCTH JJIMHEI CTOIOMKA KUIKOCTH

B TEPMOMETPUYECKOH TPYOKE OT TeMIepaTyphl.




HalOmtoneHne u3MEHEHUsT BHYTPEHHEM SHEpPIUM Tella B pe3yJbTaTe
TEIUIoNepeiaun U padoThl BHEITHUX CHII.

lccnenoBanue sIBICHUS TEIJIOOOMEHa NpU CMEIIMBAHUHM XOJIOJAHOW H
ropsiuei BOABI.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, IIOJIyYEHHOTO BOJOM  IIpH
TENI000MEHE C HArpeThIM METAJUIMUECKUM LIUIMH]IPOM.

Ornpeznenienne yAeNbHOM TEIUIOEMKOCTH BemlecTBa. MccnemoBanue
[polecca UCIIapeHusl.

OnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
Onpeenenye yienbHON TEIUIOTHI IUIaBJICHUS JIbJIa

6.18 |(Dusuueckue SBICHUS B MOPUPOJE: MOBEPXHOCTHOE HATSDKCHUE U
KAlTUWJUIIPHBIC SBJICHUA B IPUPOAC, KPUCTAJUIBI B HNPHUPOAC, HU3JTYYCHHC
ConHia, 3amMep3aHue BOJOEMOB, MOPCKUE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, NHesd, CHera

6.19 ([Texuuueckume yCTPOMCTBA: KAMMUIIPBI, MPUMEPBI  HCIIOIB30BAHMUS

KPUCTAJUIOB, JKMJIKOCTHBI TEPMOMETP, NAaTYUMK TEMIIEPATYpPbI, TEPMOC,
CUCTEMa OTOIJICHUS IOMOB, TUTPOMETPBI, ICUXPOMETP, NapoBas TypOuHa,
[IBUTaTEIb BHYTPEHHETO CTOPAHUS

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 [Dnexrtpuszauus ten. J[Ba poaa 3JMEKTPUUSCKUX 3apsi/IOB

7.2 |B3aumojeiicTBHE 3apshHKEHHBIX Tell. 3akoH KyrmoHa (3aBUCHMOCTH CHITBI
B3aUMO/ICHCTBUS 3apSDKEHHBIX TENl OT BEIWYHMHBI 3apsIOB M PACCTOSHUS
MEXTy TeJIaMH)

7.3 [Pnektpuueckoe mose. HanmpspkeHHOCTh 3IEKTPHYECKOro o, [IpuHIum
CYNEepIO3UINH dICKTPHUYECKHX IM0JIeH (Ha KaueCTBEHHOM YPOBHE)

7.4 |Hocuremu OJIEKTPHYCCKUX 3apSIOB. DIIEMEHTAPHBIA DIICKTPHYCCKHUIMA
Bapsin. Ctpoenne aroma. [IpOBOTHUKY M AMAIIEKTPUKU

7.5  [3akoH COXpaHEHHs DIICKTPHUUECKOTO 3apsijia

7.6 [DnexTpuueckuil TOK. YCJOBHS CYNIECTBOBAHHS DIICKTPHUYECKOTO TOKA.
lIcTOYHMKH TOCTOSTHHOTO TOKa

7.7 |[TeHCTBHsI DIEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE, MArHUTHOE).

DJIEKTPUYECKUIN TOK B )KHIKOCTAX U razax




7.8

Dnexrpuueckas nenb. Cuina Toka. JIEKTPUYECKOE HAPSDKEHUE

7.9  |CompoTHBieHHE TPOBOAHMKA. Y I€IbHOE COMPOTHBIICHHUE BEIIECTBA

7.10 [Baxon Oma JuIs y4acTKa [Enu

7.11  |[TocnemoBaTeabHOE U MAPALICILHOE COETMHEHIE IIPOBOIHUKOB

7.12  |PaGoTa U MOIIHOCTH DIIEKTPUYECKOr0o ToKa. 3akoH Jlxoyis-JIenna

7.13  [DnexTpuuecKre LEnu U IMOTPEOUTENH DIEKTPHUUECCKON DHEPTUU B OBITY.
KopoTkoe 3ambIkaHue

7.14  |[TocrosiHHbIC MAarHUTHI. B3anuMoaelcTBHE MOCTOSIHHBIX MArHUTOB

7.15 |MaruutHOe mojie. MarHuTHOE moJie 3eMJIH U €ro 3HAYCHUE IS KHU3HU Ha
3emuie

7.16  (Omeir Dpcrena. MarHuTHOE MMOJIE BJIEKTPHUYESCKOTO TOKA. IIprMeHEHHe
DIICKTPOMArHUTOB B TEXHUKE

7.17  |[leiicTBHE MarHUTHOIO IIOJIS1 HA MPOBOJHHUK C TOKOM. DJIEKTPOIBHUIaTEb
MMOCTOSTHHOTO TOKa. VICrosib30BaHME 3JIEKTPOJBUTATEIICH B TEXHUYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE

7.18 |Ombiter @apazess. SIBieHHE 3JIEKTPOMArHUTHOM WHAYKIUH. [IpaBmiio
Ulenna

7.19 Dnextporeneparop. CrocoObl MOTyYCHUS OIEKTPHUCCKOW SHEPTHH.
(DJIEKTPOCTAHITNN HA BO3OOHOBIISIEMBIX ICTOYHHKAX YHEPTUU

7.20  |[Ipaktuueckue paGoOTHI:

OnbITBl 1O  HAOMIOJEHUIO 3JEKTPU3ALMM  Tel WHAYKIUEH U IpH
CONPUKOCHOBEHHH.

lccnenoBanue JEHCTBUSA DIIEKTPUYECKOTO IIOJII Ha IPOBOAHMKH M
ITBIICKTPUKH.

COopka u mpoBepka paboThl MEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.
l13MepeHne U peryJinpoBaHKe CUJIbI TOKA.

l13MepeHne U peryInpoBaHue HAIPSKEHUS.

lccienoBaHne 3aBUCHMOCTH CHJIBI TOKa, MAYILIETO Y€pe3 PE3UCTOpP, OT
CONPOTUBIIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh ANEKTPUYECKOTO
CONPOTUBIICHUSI TNPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJU IONEPEYHOrO

CCUCHUS U MaTCpUaJia.




[IpoBepka mpaBuia CIO0XKEHUA HANPSIKEHUN IPU TOCIEI0BATEIBHOM
COCIMHEHUH IBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CHUJIBl TOKA IMPU IApALUICIBHOM COCIMHEHUH
[PE3UCTOPOB.

OmnpezneneHne pabOThI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JIEKTPUYECKOIO TOKA, BBLACIAEMOM HA)
pe3ucrope.

lccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4epe3 JIaMIIOYKYy, OT
HaIPSKEHUS HA HEl.

Onpenenenne KIIJ[ narpeBatens.

lccinenoBaHMe MarHUTHOTO B3aUMOJEHCTBHUS IIOCTOSIHHBIX MarHUTOB.
l13y4ueHre MarHuTHOTO I10JIs1 IOCTOSIHHBIX MarHUTOB IPU UX 00bEIMHEHUY]
1 pa3JeICHUH.

lccnenoBanue IEUCTBUS MIEKTPUYECKOr0 TOKA HA MATHUTHYIO CTPEIIKY.
OnbITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI  B3aUMOJEHCTBHUS
KATyIIKKM C TOKOM M MarHuta OT CHJIbl TOKa W HallpaBJIEHHS TOKa B
KATYIIKE.

3y4yeHue AecTBHUSI MAarHUTHOTO I0JIS HA TIPOBOIHUK C TOKOM.
KoHcTpyrpoBaHue 1 u3ydeHue paboThl AIEKTPOABUTATENS.

3mepenne KII/] aiekTpoaBuraTeibHOM yCTaHOBKH.

OnBITBI 1O UCCIEAOBAHUIO SIBICHHSA AJIEKTPOMArHUTHOW WHIYKIIMH:
MCCIIEI0BAHNE U3MEHEHU I 3HAYECHMSI M HAIIPABJICHUS] MHAYKIIMOHHOIO TOK3)

7.21

duznyeckue sIBICHUS B MPUPOJIE: dIEKTPUUECKUE SIBIEHUs B aTMochepe,
DIIEKTPUYECTBO KUBBIX OPraHMW3MOB, MarHUTHOE MoOje 3eMiH, Ipend
[10JIFOCOB, POJIb MArHUTHOTO MOJISL ISl )KU3HU Ha 3emiie, OJISIPHOE CUSIHUE

7.22

TexHuueckue ycTpoiicTBa: 31eKTPOCKOI, aMIIEPMETP, BOIBTMETP, PEOCTAT,
CUETYMK DJIEKTPUUECKOH SHEPruu, JIIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTeJIbHBIE  JJIEKTPONPUOOPHl  (IpUMEPHI),  DIEKTPUYECKHE
[peIOXPaHUTENH, DIEKTPOMATrHUT, 3JIEKTPOJIBUraTeNb MOCTOSSHHOTO TOKa,

FeHEPATOp MOCTOSHHOTO TOKA

Tabmuma 22.4



ITpoBepsiemble TpeOOBaHUS K pe3y/IbTaTaM OCBOEHHS OCHOBHOMN
o0OpasoBaresbHON MporpamMmsl (9 Kiacc)

Kon [IpoBepsieMbie IpeAMETHBIC PE3YJIbTAThl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBarebHON MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yabTara
1.1 MCII0JIB30BaTh H3YYCHHBIC IOHSATHUS
1.2 pa3nyarh SIBICHHS 10 ONMCAHWIO MX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTAHHOE (PH3HUECKOE SBICHUE
1.3 pacrio3HaBaTh  MPOSBICHHE HW3YYCHHBIX  (U3UYCCKUX  SIBJICHUH B

OKpYXKarollleM MHUpe, B TOM 4ucie (U3UYecKue SBICHHUS B MPUPOE, MPH
PTOM TEPEBOJUTH MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIIEIATH
CYyILIIECTBEHHBIE CBOMCTBA (MpU3HAKK) GU3NYECKUX SIBICHUN

1.4 OTIMCBHIBATh M3YYCHHBIC CBOWCTBA TNl M (DU3MUYECKHE SBICHUS, UCTIOIB3YS
(bu3nUecKre BETMYNHBI, IPH OTIMCAHUH PABUIBHO TPAKTOBATh (DU3NIECKUN
CMBICII MCIOJIB3YEMBIX BEIMYMH, OOO3HAYEHUS M E€AMHULBI (PU3HUYECKUX|
BEJIMYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYI'MMH BEIMYMHAMHU, CTPOUTh TpapuKd H3yUEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEJITMUUH

1.5 XapaKTepu30BaTh CBOICTBa TeJs, (U3MYECKHE SBJICHUS M IPOLECCHI,
MCIIOJIB3Ysl ~ M3YYEHHBbIE 3aKOHBI, IIPU OTOM JaBaThb CJIOBECHYIO
(hOopMyJIMPOBKY 3aKOHA U 3aIIMCHIBAaTh €M0 MaTEMATHUYECKOE BBIPAKEHHE

1.6 OOBSICHATh (PU3MUECKHE TMPOIECChl M CBOWMCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYHMHHO-CJICACTBEHHBIE CBA3U, CTPOUTHh OOBICHEHHE U3 2 - 3 JIOTHYECKUX
[1aroB C MOMONIbIO 2 - 3 M3Y4YEHHBIX CBOMCTBAa (PU3MYECKUX SIBICHUH,
(bH3UYEeCKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7 pelaTh pacyeTHbIE 3a/1a4M (OMHUparoUIiecs Ha cucTeMy U3 2 - 3 ypaBHEHHI),
MCIIOJIB3YS 3aKOHBI M (POPMYIIBI, CBSI3bIBaIOIINE (PU3MUECKHUE BEIUYUHBL: Ha
OCHOBE aHaJIM3a YCJIOBHUSA 3a/layMl 3alUChIBATh KPAaTKOE YCJIOBUE, BBISBIISTH
He0CTaloNIe WK U30BITOUHbIE JaHHbIE, BHIOMPATh 3aKOHBI U (HOPMYJIBL,
HEOOXOJWMBIE IS PEHICHHs, MPOBOIUTH pacueThl W  OICHUBATH
[PEATMCTUYHOCTD MOJYYEHHOT0 3HaYeHUS] PU3NYECKON BETMUUHBI




1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TPH I[TOMOIIH
(UBHYECKUX METO/OB, WCIOIb3ys ONMUCAHHE WCCIICIOBAHUS, BBIICIATH
MpoBepseMOe  MPEHAINOJIOKCHHE, OIICHUBATh MPABWIBHOCTh  MOPSIKA
MPOBEJCHUS  WCCIICNOBAaHUS, JENaTh  BBIBOABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUH 1 OMIBITOB

1.9

[IPOBOIUTH OTIBITHI 110 HAOIIOJCHNUIO (PU3NYECKUX SBICHUNA WK (PU3UIECKUX
CBOMCTB TeJI: CAMOCTOSITEIBHO COOUPATh YCTAHOBKY M3 U30BITOYHOrO HAOOpa,
000pYyI0OBaHUS, OMMMCHIBATH XOJI OIBITA U €T0 PE3yJbTaThl, (HOPMYIHUPOBATH
BBIBOJIBI

1.10

[IPOBOAMTH IPU HEOOXOAWMOCTH CEPUI0 NPSIMBIX HU3MEPEHMH, OIpeneiss
CpeHEee 3HAaYeHHE U3MepsieMOol BeNU4MHbl ((POKYCHOE pacCTOsSHUE
coOuparomield  JMH3bI), OOOCHOBBIBATH BBIOOp clocoba H3MEpEeHUs
(M3MepuTeIHLHOrO MPUOOPa)

1.11

MPOBOJIUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (PU3MYECKMX BEIMYMH C
MCIIOJIb3OBAHUEM  IIPAMBIX I/ISMCpCHI/If/'IZ IJIaHUPOBATb  HCCICAOBAHUC,
CaMOCTOSITENIFHO ~ COOMpaTh  YCTaHOBKY, (HKCHpPOBATh  PE3yJIbTATHI
HOJ'Iy‘-IeHHOI\/II 3aBUCHUMOCTH (1)I/I3I/IT-I€CKI/IX BCJIMUMH B BHIC Ta6J'II/IH H
l"pa(bI/IKOB, JACJIaTh BBIBOAKLI 1O PE3YyJIbTaTaM MCCIICAOBAHW

1.12

[MPOBOAWUTL KOCBCHHLIC H3MCPCHUA (I)I/I3I/I‘IGCKI/IX BCJIIMYNH: IIJIAHUPOBATH
M3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BbIIIOJIHATDH
M3MCPCHUSA, CIICAYA HpeHHO)KCHHOﬁ HHCTPYKIIMH, BBIYHUCIATL 3HAUCHHUC
BCIIMYMHBI U aHAJIM3UPOBATH IOJYUCHHBIC PE3YJIIbTATBI C YUCTOM 3aJlaHHOH
MOI'PCITHOCTHU I/I3MepeHI/II>'I

1.13

COOJIFO/IaTh MpaBHJIa TEXHUKH OE30MACHOCTH MPU paboTe ¢ J1abopaToOpHbIM
00opyOBaHEM

1.14

pa3indaTb OCHOBHBIC TIPU3HAKU HN3YUCHHBIX (I)I/ISI/I‘-ICCKI/IX MOJEJIeH:
MaTCpHaJIbHAA TOYKaA, a0COJIFOTHO TBECPOOC TEJIO, TOYEYHBIN UCTOYHUK CB€Ta,
UIy4d, TOHKasA JIMH34, IUIAHCTApHAasA MOJICJIb aTOMad, HYKJIIOHHAasd MOICIIb
ATOMHOT'O s/Ipa

1.15

XapaKTCPU30BaATh MMPUHIIUIIBI JehcTBUA HN3YUCHHBIX HpI/I60pOB 151
TCXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ Ha WX OINMKCAHUs, UCIIOJIL3YsS 3HAHUA O




CBOWCTBaX  (M3MYECKUX SIBICHUH W  HeoOXxonumele  (uzmueckue
3aKOHOMEPHOCTH

1.16

MCII0JIb30BATh CXCMbI U CXCMATUYHBLIC PUCYHKHU H3YUCHHBIX TCXHUYCCKHX
YCTPOMCTB, U3MEPHUTEIHHBIX IPHOOPOB M TEXHOJIOTUIECKUX IPOLIECCOB MPH
[PCHICHUN y‘-Ie6HO-HpaKTI/I'-I€CKI/IX 3aa4, ONTUYCCKUC CXCMbI IJIA IIOCTPOCHU A
M300pakeHHI B TUIOCKOM 3€pKajie U COOMPAIONIeH JINH3E

1.17

[PUBOAUTH IPUMEPHI (HAXOIUTh HHPOPMALIUIO O TPUMEPAX ) MPAKTHIECKOTO
M CIIOJIb30BaHUA (1)I/I3I/I‘-I€CKI/IX 3HAaHUM B HOBCGI[HGBHOﬁ KU3HHU JJIA
oOecrieueHns 0€30M1aCHOCTH IIPU OOPAIEHUH C TPUOOPaMU U TEXHUYECKUMU
YCTPOHCTBaMH, COXPAHEHUS 3J0POBbS M COOJIOZICHHS HOPM SKOJIOTUIECKOTO
[MOBEJICHUS B OKPYXKAIOLIEH Cpee

1.18

OCYILECTBIISITh MOMCK HH(POPMAUUU (HU3UIECKOTO COJEPKAHHUA B CETH
IHTEpHET, CAMOCTOATENBHO (POPMYNIMPYsI MOUCKOBBIM 3ampoc, HAaXOJUTh,
[yTH ONpEAENIEHUs] JOCTOBEPHOCTH IOJIyYU€HHOM HMH(OpMalUM Ha OCHOBE
MMEIOIIMXCS 3HAHUM U TOITOJIHUTEJIBHBIX MICTOYHUKOB

1.19

MICIIOJIb30BaTh IPU BBINOJIHEHUM Y4eOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
TepaTypy (PU3NYECKOrO COAEp)KaHUsl, CIIPaBOYHbIE MaTepHalbl, PECYPChI
cetu VIHTepHeT; BiaxeTh NpUEMaMHM KOHCHEKTHPOBAHMUSA  TEKCTa,
npeoOpa3oBaHusi HHGOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHbBIC NHCHBMEHHbIE W YCTHBIE COOOILEHHS Ha OCHOBE
MHGOpPMALlUM U3 HECKOJBKHUX MCTOYHUKOB (PU3UYECKOTO COAEpIKaHus,
NyOJIMYHO TPEACTABIATh Pe3yJbTaThl IPOSKTHON WM HCCIIEA0BATENbCKOM
NEATENIBHOCTH, ITPU TOM I'PAMOTHO MCIIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN
anmapar HM3y4aeMmoro pasjena (U3MKM M COIpPOBOXKAATh BBICTYIICHHE
pe3eHTalMen ¢ yueToM 0cOOEHHOCTEH ayTMTOPUU CBEPCTHUKOB

1.21

[IpU BBIIIOJIHCHUU y‘IC6HLIX IMPOCKTOB U HCCIIeI0BaHUM (I)I/I3I/I‘-ICCKI/IX
[POLCCCOB PpaCIIPCACIIATH 00513aHHOCTH B rpynmne B COOTBETCTBUHU C
ITOCTABJICHHBIMU 3aJad4aMM, CJICIWUTH 3a BBIIIOJHCHUEM IIJIaHA JeiicTBUl U
KOPPCKTHUPOBATL C€Tr0, aACKBATHO OLCHUBATH COOCTBEHHBIH BKJIad B
JICATCIIBHOCTD I'PYIIIbI, BEICTPANBATH KOMMYHHKATUBHOC B3aHMOﬂeﬁCTBHC,
ITPOSIBJISASI TOTOBHOCTH PaspeIllaTh KOH(I)JII/IKTBI

Tabauua 22.5



[IpoBepsiembie 3neMeHThI coaepkanus (9 kiacc)

Kon Kon IIpoBepsiemble 2IIEMEHTBI COAEPIKAHMS
paszena | aeMeHTa
8 MEXAHWYECKUE SBJIEHUS

8.1  [Mexanmueckoe nBwkeHne. MarepuanbHas Touka. Cucrema otcyera

8.2  |OTHOCHTENBHOCTh MEXaHUUECKOTO JIBUKCHUSI

8.3  [PaBHOMEpHOE MPSIMOJMHEHHOE IBUKCHHE

8.4  |[HepaBHOMepHOE TpsiMOSHHEHHOE nBIKeHHE. CpeaHsis ¥ MTHOBCHHAs
CKOpOCTBH TeJIa IPH HEPABHOMEPHOM JIBHKCHHUHU

8.5  |Yckopenune. PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKCHHE

8.6 CBo0Oonuoe nanenne. OneiTel [anunes

8.7  |PaBHOMEpHOE JIBMKEHHUE 110 OKPYKHOCTH. [lepro u yactoTa obpanieHus.
Ulunelinas u yrioBasi ckopocTH. LleHTpocTpeMuTenbHOe YyCKOpEeHue

8.8  [[Iepsniii 3akon HeroToHa

8.9  [Bropoii 3akoH HeroToHa

8.10 [Tperwii 3akon HproToHa

8.11  [[IpuHimn cyneprosuinu Cui

8.12  |Cuna ynpyrocru. 3akon ['yka

8.13 |Cuna TpeHUS: CHia TPSHHUS CKOJBKCHUSI, CUJIA TPEHHS TOKOS, IPYrue
BUIBI TPEHHS

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

8.15 |IBwkenne taner Bokpyr Comnia. IlepBasi KOCMHYECKas CKOPOCTb.
HeBecoMocTh 1 neperpys3ku

8.16 [PaBHOBecHe MaTepHATBbHOM TOUKH. AGCOIIOTHO TBEPIOE TEIO

8.17 |[PaBHOBecHe TBEPIOrO Tea C 3aKPEIUICHHOM OChIO BpalieHus. MoMeHT
cuiibl. LleHTp TsokecTn

8.18 [Mmnynbc Tena. MsMenenne uMmyiabca. IMIysbe CHITbl

8.19 [BakoH coxpaHeHust UMITyIIbCA

8.20 |[PeakTHMBHOE IBUKEHUE




8.21

Mexannueckasi paboTa U MOIIHOCTb

8.22

PaboTa cuit TSHKECTH, yIpyrocTH, TpeHusi. CBsi3b SJHEPTUHU U PabOTHI

8.23

HOTCHL[I/IaJIbHaSI OHCPIUs TCJa, NIOAHATOr0 HaJl IOBECPXHOCTHIO 3emim

8.24

[loTeHnmanpHas YHEPTUs CKATOU NPYKUHBI

8.25

Kunernueckas sneprusi. Teopema 0 KHHETHYECKON SHEPTUU

8.26

3aKoH COXpaHCHUA MEXaHHYeCKOM OHCPIUn

8.27

[TpakTHueckue paboThI:

OmnpeneneHue CpeaHeil CKOPOCTH CKOJIBKEHHsI OpycKa WM JIBHIKCHUS
[IapHUKa 10 HAKJIOHHOM IIOCKOCTH.

OmnpezneneHre yCKOpEeHUs Tejla NMPU PAaBHOYCKOPEHHOM JIBUKEHHMH IO
HAKJIOHHOW TJIOCKOCTH.

liccnenoBaHye 3aBUCUMOCTH ITyTH OT BPEMEHU

[IpY PaBHOYCKOPEHHOM JIBHKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THNOTE3Bl: €CIM TNPH PABHOYCKOPECHHOM JIBMKEHHH 0Oe3
HayaJIbHOM CKOPOCTH IIyTH OTHOCSTCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE POMEKYTKH BPEMEHHU OIMHAKOBBI.

lccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHIIBI
HOPMAaJILHOTO JIaBJICHHUSL.

Onpenenenne K03 uineHTa TpeHUs! CKOIbKEHHSL.

OnpeneneHne )XeCTKOCTU MPY>KUHBI.

Onpenenenne pabOThl CHIIBI TPEHUS NPH PAaBHOMEPHOM JBM)KEHUH TeNa
10 TOPU30HTAILHON MTOBEPXHOCTH.

Omnpenenenue paboOThl CUJIBI  YINPYTOCTH TMpH TOAbEME Tpy3a C
MICTI0JIb30BAHNEM HEMOJIBHYKHOTO U IOJIBUIKHOTO OJIOKOB

8.28

Du3nueckue sBICHUSI B IpUpoaC: MPUITUBLI U OTJIMBLI, ABUKCHUC IIJIAHCT]
CotHeUHOH CHUCTCMbI, pPCAKTUBHOC JIBUKCHUC )KUBBIX OPIraHN3MOB

8.29

TexHu4ecKkue yCTporuCTBa: CIIUIOMETP, JATUYNKH ITOJIOKEHUS, PACCTOSHUS
11 YCKOPEHMSI, PAKETHI

MEXAHU

YECKUE KOJIEGAHI A 1 BOJIHBI

9.1

KonebatenpHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHMI:
[eproJI, YaCTOTa, aMILIUTY/ 1A




9.2

MaTreMaTH4eCKHil U IPYKUHHBIN MasTHUKU. [IpeBpalnenne sHepruu npu
K0J1€0aTEeNbHOM JABH)KEHUU

9.3

3aryxaromue konebanus. BeiHykeHHbIe KoneOanus. Pe3oHanc

9.4

Mexannueckue BoHbl. CBOMCTBAa MeXaHUUYECKUX BOJIH. [IpojonbHble 1
[onepedHble BOJHBL. JUIMHA BOJHBI M CKOPOCTh €€ PacIpOCTPAHECHUS.
MexaHU4YeCKHe BOJIHBI B TBEPJIOM TeJIe, CEHCMUYECKHE BOJIHBI

9.5

3ByK. ['poMKOCTB U BbICOTa 3ByKa. OTpa)keHUE 3ByKa

9.6

Mudpa3Byk u yabTpa3Byk

9.7

[TpakTryeckre paboThI:

OmnpepencHre 4YacTOTHI M Iepuojga KOIeOaHHH MaTeMaTHYECKOTrO
MasTHHKA.

OmnpejieneHre YacTOThI ¥ MIEPHOa KOJICOaHUH TIPYKUHHOTO MasTHUKA
lccrnenoBaHie 3aBUCUMOCTH IIEPHO/Ia KOJIeOaHUH IMOABEMICHHOTO K HUTH
py3a OT [UIHHBI HUTH.

liccienoBaHye 3aBUCHMOCTH TIEpHO/1a KOJIcOaHH TIPYKMHHOTO MasiTHUKA|
OT Macchl rpy3a.

[TpoBepka HE3aBUCHMOCTH TIeproJia KOJIeOaHU TPpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl Tpy3a M JKECTKOCTH MPYXXHHBI. M3MepeHHne yCcKopeHHUsI
CBOOOIHOTO MaJeHU

9.8

dusznueckue SBJICHUS B npupoac: BOCHPUATUC 3BYKOB KHUBOTHBIMU,
BCMJICTPSICCHUC, CcelicMUYECKHE BOJIHBI, IYHAMH, 3XO

9.9

TexHu4yeckue YCTpOﬁCTBaI 9XO0JIOT, UCIIOJIb30BAHUE YJIBTPA3BYKaA B 6BITy
1 TCXHHUKC

10

DJIEKTPOMAT'HUTHOE TTOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DnexkrpomarHuTHOE TmONE. NEKTPOMArHUTHbIE BONHBL CBOWCTBA
HIICKTPOMArHUTHBIX BOJH

10.2  |[ITkana 51eKTPOMArHUTHBIX BOJH

10.3 [DnexkrpomarnutHas mpuponaa cBera. CKOpOCTh cBeTa. BOIHOBBIC
CBOMCTBA CBETA

104  [[Ipaktudeckue paboTHI:

I/I3y‘-ICHI/IC CBONCTB QJICKTPOMArHUTHLIX BOJIH ¢ ITOMOIIBIO MOOHUJILHOTO

renedoHa




10.5

Dusnueckue sBICHUS B NpUpoze: OMOJOTHUECKOe JeCTBUE BUAUMOTO,
yIbTPadHOIETOBOTO U PEHTI€HOBCKOTO U3TY4YEeHUH

10.6

TCXHI/I‘ICCKI/IG yCTpOﬁCTBaI HCIIOJIBb30BaAHHUC 3JICKTpOMaI‘HI/ITHBIX BOJIH IJI5
COTOBOW CBSI3U

11

CBETOBBIE ABJIEHUA

111

UlyueBast moniens cBera. MicTouHnku cBeTa

11.2

[ IpsimonuHeiiHOE pacnpocTpaHeHHe CBETa

11.3

Otpaxenue cBera. [lmockoe 3epkao. 3aKOH OTpaKEHUsI CBETa

11.4

HpeHOMHeHI/Ie cBera. 3aKOH IIpCJIIOMJICHUA CBCTA. ITonnoe BHYTPCHHCC
OTPAXKCHHUC CBCTA

115

UInnza. Xox nydyen B JIMH3E

11.6

Onrtuyeckas cucreMa oroarnmapara, MUKPOCKOTIA U TEJIECKOIa

11.7

I'11a3 Kak onrtudeckas cucreMa. bian3opykocTs U AaabHO30PKOCTb

11.8

Paznoxxenune Oenoro ceera B crekTp. OmbiTel Hertotona. CroxeHue
CIEKTpaJIbHBIX IBETOB. /lucnepcus ceera

11.9

[IpakTueckue padboThI:

lccnenoBaHre 3aBUCMMOCTH YyTJla OTPaKEHHUSI CBETOBOTO JIy4a OT YTJIa|
MaIeHusI.

13yueHne xapakTepUCTHK H300paKeHHUs TIPeIMETa B IJIOCKOM 3epKaje.
ccnemoBaHme 3aBUCUMOCTH YTJIa MPEIOMIICHHS CBETOBOTO JIy4a OT yTJIa|
[1aJIeH1s Ha TPaHMIIEe "BO3/IYX - CTEKIIO".

[TonyueHnne n300pakeHH ¢ MOMOIIBI0 COOMPAOIIEH JTUH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS H ONTUYECKON CHITBI COOMpArOIIen
UTH3BI.

OTBITHI TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OMNBITH TT0 BOCTIPUATHIO I[BETA TPEAMETOB MPU MX HAOIIOJACHUU depes
[1BETOBBIE (DUIIBTPHI

11.10

dusnueckue sBieHUs B npupoze: 3arMenus Connua u JIyHsl, 11BeTa Te,
ONTHYECKUE sIBIeHHA B arMocdepe (uBeT Heba, pedpakuus, pagyra,
MUpaX)

11.11

TexHu4yeckKue YCTpOﬁCTBaZ OYKH, MCPHUCKOIL, (I)OTO&HHapaT, OIITUYCCKUC

CBE€TOBObI




12 [KBAHTOBBIE SABJIEHNU A

12.1

OmnbiThl Pesepdopna u muianerapuas monens atoma. Mogens atoma bopa

12.2

Mcnyckanne u mnorjomeHue cBera atomMoMm. Kgantel. JImHenuaTbie
CIIEKTPBI

12.3

PagroakTuBHOCTH. Anb(da-, 6eTa- 1 raMMa-u3IydeHus

12.4

CTpOGHI/IC dTOMHOTI'O s1pa. HYKJ'IOHHaH MOJECJIb aTOMHOI'O sApa. H3zoTommr

12.5

PaI[I/IoaKTI/IBHI)IC IMPCBPAICHHA. Hepﬂoz[ ImoJIypaciiaJia aTOMHBIX AOCP

12.6

H,I[epHBIC pCaKInu. 3aKOHBI COXPAaHCHUA 3apa10BOI0O U MaCCOBOI'O YHCEJI

12.7

9Hepr1/1${ CBA3H aTOMHBIX SACP. CBs13b MacChl U OHCPIun

12.8

Peakuuu cunTesa u nenenus syiep. Mcrounuku sHeprun CoJiHIA U 3B€3]T

12.9

AnepHas sHepreTuka. /lelicTBue paJiuOaKTUBHBIX M3JIyYCHHMI Ha )KUBBIC
OpraHu3Mbl

12.10

[IpakTuueckue padboThI:

HabmroneHne CrionIHbIX ¥ IMHEWYaThIX CIIEKTPOB U3ITyYCHHUS.
lccrnenoBanre TPEKOB: M3MEPEHHE SHEPrHMH YacTUIBI 10 TOPMO3HOMY]
myTH (1o GoTorpadusim).

l3Mepenne paanoakTHBHOTO (poHa

12.11

duznyeckue SBICHUS B NMPUPOE: €CTECTBEHHBIN paJlOaKTUBHBIN (OH,
KOCMHMYECKHE JIyYH, PATMOAKTUBHOE U3JIyYEHHE IIPUPOAHBIX MUHEPAJIOB,
NIEHCTBHE PAMOAKTUBHBIX M3JIy4YEeHUN HA OPraHU3M 4YE€JIO0BEKa

12.12

TexHu4yeckue YCTpOﬁCTBaZ CIICKTPOCKOII, I/IHI[I/IBI/II[yaJ'IBHHﬁ AO03UMETD,

[KaMcpa Bunscona

IIpunoxenue

153.8. Jlns mpoBeneHHss OCHOBHOTO TOCYAApCTBEHHOro dk3ameHa Mo ¢(usuke (mamee - OI'D mo Qu3uke) HCHONB3yeTCs MepeueHb
(xonudukartop) mpoBepsieMbIX TpeOOBaHUII K pe3yjlbTaTaM OCBOEHHS OCHOBHOH 00pa30BaTeIbHOW MPOTrpaMMbl OCHOBHOTO OOIIETo
00pa30BaHMs U IIEMEHTOB CO/IEPIKAHUS

Tabnuua 22.6



[Tposepsiembie Ha OI'D o ¢usuke TpedoBaHUS
K pe3y/bTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
OCHOBHOTO 00111eT0 00pa3oBaHus

Kon [TpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3yabTaTaM 0a30BOTO YPOBHS
IIPOBEPAEMOrO | OCBOEHMS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIETO
TpeOoBaHUs obpa3oBanus Ha ocHoBe PI'OC
1 [Tonnmanue ponu GU3NKK B HAYYHOW KapTUHE MHPA,

Cc(OPMUPOBAHHOCTh 0a30BBIX INPEACTABICHUH O 3aKOHOMEPHOH CBSI3H H
MIO3HABAEMOCTH SIBJICHUH HPUPOABI, O POJH SKCIEPUMEHTa B (PHU3UKE, O
cucTteMoo0Opa3yronield poid (U3MKH B Pa3BHUTHUH ECTECTBEHHBIX HayK,
TEXHUKUA U TEXHOJIOTH, 00 ABOJIONUH (PU3MUECKUX 3HAHWU U MX POJIM B
LIEJIOCTHOM €CTeCTBEHHOHAYYHOW KapTHHE MHUPA, O BKJIAJE POCCUHCKHX H
3apyOeKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE TPOIIECCOB
OKPYXXAaIOLIETO MHUPa, pPa3BUTHE TEXHUKU M TEXHOJIOTHH

2 3HaHus O BHJAX MaTepuH (BELIECTBO M IOJIE), O JABMXKEHUHM Kak crocobe
CYILIECTBOBaHMsSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TEOPHUH CTPOEHUS
BEIIIECTBA, O (PU3NYECKON CYIIHOCTH SBJICHUH HPUPOAbI (MEXaHHMUYECKHUX,
TEIUIOBBIX, QJIEKTPOMATrHUTHBIX U KBAaHTOBBIX);

YMEHHE PA3INYaTh SBJICHUS IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHHUE;
YMEHHUE paclio3HaBaTh NPOSIBICHUE H3YYCHHBIX (U3UYECKUX SIBJICHUH B
OKpY’KaroIlleM MUPE, BBIIEISS UX CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKU)

3 Biianenne ocHOBaMM TMOHATHIHOIO arapara U CUMBOJHMYECKOTO S3bIKA
(U3HUKY U UCTIONF30BAHUE UX JUIS PEIIeHUs y4eOHbBIX 3a/1a4;

yYMEHHUE XapaKTeprU30BaTh CBOMCTBA TEI, GU3UIECKUE SIBJICHUS U TTPOIIECCHI,
UCTIONB3YS (PyHIaMEHTAIBHBIE U SMITUPUUECKUE 3aKOHBI

4 YMeHne OnmMchIBaTh HN3YUCHHEBIC CBOICTBA TE€l U @Hanecxne SIBJICHUS,
HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IG BCJINYHHBI




Briajgenne ocCHOBaMH METOIOB HAYYHOT'O MO3HAHMS C YUYETOM COOJIOACHUS
paBII OE30MMACHOTO TPYy/Aa:

HaOmoicHne (DU3NYECKUX SIBICHUH: YMEHHE CaMOCTOSTEIbHO COOMpaTh
IKCIIEPUMEHTAILHYIO YCTAaHOBKY M3 JaHHOrO Habopa 00OpyIOBaHUS MO
UHCTPYKIIMH, OMNKMCHIBATH XOJl OIBITA M 3allUChIBATH €0 PE3YJIbTAThI,
(GhOopMyITUPOBATH BHIBOJIBI;

NPOBEJCHUE TPSAMBIX M KOCBCHHBIX HM3MEPECHUH (H3MUYCCKUX BCIUYHH:
yMEHHE  IUJIJAHUPOBAaTh  M3MEPCHHS,  CAMOCTOSTEIBHO  COOHMpaTh
9KCIEPUMEHTAIBHYIO YCTAHOBKY 10 HMHCTPYKIIUH, BBIYHUCIIATH 3HAYCHUEC
BEJIMYMHBI U aHAJTM3UPOBATH MOJYYCHHBIC PE3YJIbTAThl C YIETOM 3aJaHHON
HOTPENTHOCTH PE3YIbTaTOB U3MEPCHHUN;

POBE/ICHHUE HECIIOKHBIX IKCIEPUMEHTAIBHBIX UCCIICIOBAHMIA;
CaMOCTOSITENILHO COOMPATh IKCICPHUMEHTAIBHYIO YCTAHOBKY U MPOBOIUTH
UCCIICIOBAaHKME 110 MHCTPYKIUH, MPEICTABIIATH MOJYYCHHbBIC 3aBUCHMOCTH
Gu3MYeCKUX BEJIMYMH B BHAC TaOMMIl W Tpa@uKOB, YYUTHIBATH
MOTPEIIHOCTH, JIeaTh BBIBOJIBI I10 PE3yJIbTaTaM HCCIICI0BAHMUS

[TonnMaHMe XapaKTEpHBIX CBOMCTB (U3MYECKUX MOjeNel (MarepuaibHas
TOYKa, a0COJIOTHO TBEPJOE TEJIO, MOJAEIH CTPOEHHS Ta3oB, KUAKOCTEH U
TBEPABIX TEJl, IUIAHETAPHAs MOJEIb aTOMa, HYKJIOHHAs MOJIEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATh UX 751 00bsACHEHUS (PU3NYECKUX MPOLIECCOB

YMmenue o0bACHATh (PU3NYECKUEe MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTCKCTEC CI/ITyaIII/Iﬁ MMPAKTUKO-OPUCHTHPOBAHHOT'O XapakKTcpa, B
YaCTHOCTH, BBISIBJISAITH IPUYMHHO-CIEACTBEHHBIE CBA3M U  CTPOMTH
00BsICHEHHE C ONOpPOM Ha W3y4YEHHbIE CBOMCTBA (PU3MUYECKUX SIBJICHUM,
¢du3nueckre 3aK0HbI, 3aKOHOMEPHOCTH U MOJIENTH

YMeHue pemath pacyeTHble 3a1aun (Ha 0a3e 2 - 3 ypaBHEHUM ), UCTIOIb3Ys
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (DHU3NUECKHUE BETUYHHBI, B YaCTHOCTH,
3alUCBhIBaTh KPaTKOE YCJIOBHUE 33Ja4M, BBISBIATH HEIOCTAIOUIUE JTAHHBIE,
BBIOMpATh 3aKOHBI W (OPMYNBI, HEOOXOIUMBIE I €€ pEIICHHS,
UCIIOJIb30BaTh CIIPABOYHBIE JIAHHBIEC, MPOBOJAMUTH PACUETHI U OLEHUBATH
PEATHCTHYHOCTh TIOJIYYCHHOTO 3HAYCHHS (PU3NUYECKON BETMYMHBI; YMEHHUE




ONpEAeNATh PA3MEPHOCTh (PU3UYECKOM BETUYMHBI, IOJTYYEHHOH MpH
pELICHUH 3a]a4K

YMeHue XxapakTepu30BaTh IPUHLMIIBI ACUCTBUSA TEXHUYECKUX YCTPOMCTB, B
TOM 4HClIe OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTHYECKUX
IPOIIECCOB 10 UX OMHCAHUIO, UCIIOJIB3YS 3HAHHS O CBOWCTBAX (PU3MUECKUX
SBJICHUN U HEOOXOAUMbIe (PHU3UUECKHE 3aKOHOMEPHOCTH

10

YMeHue UCoiIb30BaTh 3HAHU O (GU3UYECKUX SBJICHUSX B IOBCEAHEBHOM
KU3HU Uid obOecriedeHusi 0e30I1aCHOCTU MpH OOpalleHUH ¢ OBITOBBIMU
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHHUS 310pOBbS U
COOJIIOJIEHHSI HOPM DKOJIOTUYECKOI0 IOBEJICHMSI B OKpYXKaroleH cpene;
[OHUMaHUE HEOOXOIUMOCTH IPUMEHEHHs JOCTHKEHUH (u3uku u
TEXHOJIOTHH JIIsl pallMOHAIBHOTO MIPUPOI0I0IB30BAHUS

11

OnbIT moucka, mpeoOpa3oBaHHMs M TNpPEACTaBICHUs HHGOpMAIUU
(U3NYECKOr0  COJEp’KaHUs C  HCIOJIb30BaHHEM  HH(OPMALMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTUIL;

YMEHHE OLIEHUBATh JOCTOBEPHOCTh MOJYyYEHHOW MH(OpMAalMM Ha OCHOBE
MMEIOLINXCS 3HAHUN U IOTIOJHUTENIBHBIX HCTOYHUKOB;

YMEHHME WCIOJIb30BATh MPHU BBINOJHEHUM YYE€OHBIX 3aJaHUi HaydHO-
NOMYJSIPHYIO  JINTEpaTypy (DU3MUECKOro COJEp)KaHUs, CIpaBOYHbIE
MaTepuaisl, pecypcsl cetu HTepHET;

BJa/ieHe 0a30BBIMHU HaBBIKAMU NpeoOpa3oBaHUs MHGOPMALMU U3 OJHOU
3HAaKOBOM cHCTEMBI B JIpYr'yl0; YMEHHE CO3[aBaTh COOCTBEHHbIE
MUCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE HH(OPMALIUK U3 HECKOJIBKUX
HCTOYHUKOB

[TepeueHs 31eMEHTOB cozepkaHusl, mpoBepsieMbix Ha OI'D no pusuke

Kon

HpOBepHeMLII\/'I QJICMCHT COACPIKAHUSA

Tabmuma 22.7



MEXAHUWYECKUE ABJIEHUA

11 Mexanuueckoe ABWKeHue. MarepuanpHas Touka. Cuctema  oTcyera.
OTHOCHUTENBLHOCTD JIBUXKCHUSA

1.2 PaBHomepHOe U HepaBHOMepHOE JBHKeHHE. CpenHss ckopocTh. Dopmyna ajs
BBIUMCJICHUSI CPETHEN CKOPOCTH:
V=—

t

13 PaBHOMepHOE mNpsIMONIMHENHOE IBM)KEHUE. 3aBUCHUMOCTh KOOPIUHATHI T€ia OT
BPEMEHH B CIy4yae pABHOMEPHOTO MPSIMOJIMHEUHOTO JIBUKEHUS:
X(t) = Xo + v«t.
['paduku 3aBUCUMOCTH OT BpPEMEHHU ISl MPOEKIHUU CKOPOCTH, MPOEKIUU
NEPEMEIICHUS, IIyTH, KOOPAMHATBI IPU PABHOMEPHOM MNPSAMOJIUHEHHOM
JBUKEHUH

14 3aBUCUMOCTh KOOPJMHATHI Tella OT BPEMEHH B CiIydyae pPaBHOYCKOPEHHOTO

HpHMOHHHCﬁHOFO JABHKCHHA:

tz
X(t) =X, +V,,t+a, 3

q)OpMy.]'II)I AT OpOCKOUH TIEPEMEIICHHA, MPOCKIHWHU CKOPOCTH W MPOCKIHUHN
YCKOPCHUS ITPU PAaBHOYCKOPCHHOM HpHMOHHHCﬁHOM JABHOKCHHNU

t2
Sx(t):VOX't—i_ax'E'

v, (t) =V, +a, -1,




ax(t) = const,
V2X2 - le2 = 2axSx.

['paduku 3aBUCUMOCTH OT BpPEMEHHM [UIsl TMPOEKIUH YCKOPEHHUS, IPOEKLIUU
CKOPOCTH, IPOEKIMM IE€PEMELEHUS, KOOPAMHAThl IPH PABHOYCKOPEHHOM
IPSIMOJIMHEHHOM JABM>KEHUU

1.5

CBobGogHoe mageHue. DopMyIibl, ONMHUCHIBAIOIIME CBOOOJHOE IaJeHUE Tela I10
BEPTUKAIU (JIBUKEHHUE TeJIa BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTU 3EMIIN).
['paduku 3aBUCUMOCTH OT BPEMEHH [UIsl TMPOEKIUH YCKOPEHHUS, IPOEKIUU
CKOPOCTH M KOOPAMHATHI IIPU CBOOOTHOM MaJACHUH TeJa IO BEPTUKAIN

1.6

CkopocTb paBHOMEpPHOTO JBIDKEHHUS Tejla IO OKpyKHOCTH. HampaBieHnue
CKOpOCTH.

dopmynia Ui BBIYMCICHHS CKOPOCTH 4Yepe3 PaauyC OKPYKHOCTH W IEPHOJ
oOpareHus:

27R
v="71,
T

LlenTpocTpemuTenbHOe  yckopeHue. HampaBieHue IEHTPOCTPEMHUTEIBHOTO
yckopeHusi. Dopmyia JTsi BRIYUCIICHUS YCKOPEHHUS:

V2

&=7"

®opmyina, cBsI3bIBatoLIas IEPUOJI U YaCTOTY OOpalleHus:

1.7

Macca. II10THOCTH BemiecTBa. @opMyna JJI1 BBIYUCIICHHUA ITIJIOTHOCTH:




1.8

Cuna - BekTopHast pusudeckast BenuarHa. CI0KEHUE CHIT

1.9

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:

—

F=m-a.

CoHarnpaBieHHOCTh BEKTOpa YCKOPEHUs TeJla U BEKTOpa CUJIbI, IEUCTBYIOIIEH Ha
TEJ0

1.11

B3aumoneiictue tein. Tperuii 3akod HeroToHa:

— —

F2—>1 == F1—>2

1.12

TpeHHe IMOKOS U TPCHUC CKOJIBXKCHUS. <D0pMyJ1a IJIs1 BBIMUCIICHUA MOOYJIA CHUJIbL
TPEHUS CKOJILKCHUA!

F,=u-N

1.13

Hedopmarust Tena. Ymopyrue u Heynpyrue aedopManuu. 3aKOH YIPYrou
nedopmaruu (3akon ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUSA:

F =G.ml'm2

2 .




Cuia TSHKeCTH. YCKOpeHI/IC CBO60,Z[HOFO naacHus.
d)opMyJIa JJIs1 BBIYHMCIICHHUA CHUJIBI TAXCCTH BOJIM3H IIOBCPXHOCTHU 3emuu:

F =mg.

JBuxenue miuanet Bokpyr Coinnna. [lepBast kocmuueckas ckopocts. HeBecomocThb
U Meperpy3ku

1.15

I/IMHyJ'IBC TEJIa - BEKTOPHAas1 (1)PI3I/I‘I€CKa$I BEJINYHNHA.
p=mv

HNmMnynec cucteMsl Tei.
N3meHeHne ummysbca. VIMITysibe cuiibl

1.16

3akoH COXPAaHCHUS UMITYJIbCa IJIS SaMKHyTOﬁ CHUCTCMBI TCII:
p =mV, + m,V, = const.

PeaxTtuBHOE NBUXKEHNUE

1.17

Mexanunueckas padota. @opmyia 171l BBIYUCIEHUS paOOThI CHIIBL:

A=Fscosa.

Mexanunueckas MOITHOCTE:

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIrUs.
d)opMyna JJIs1 BBIYMCJIICHUSA KUHETHYICCKOM OHECpPTHUHU:




TeopeMa 0 KHHETUYECKOW SHEPIUH.
dopmyna JUid BBIUMCIEHUS NOTEHIMAIbHONH SHEPruU Teja, IOAHATOrO Haj
3emieit:

Ep = mgh

1.19

MexaHnyeckas SJHeprus:
E =Ex+ Ep.

3aKOH COXpaHEHHUs MeXaHU4ecKod sHepruu. Popmyina JUIsl 3aKOHA COXPaHEHUs
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CUJI TPCHUS:

E = const.

IIpeBpaiieHne MEXaHUYECKOW SHEPTUH IIPHA HATMYUHU CHIIBI TPEHUS

1.20

[TpocTeie MexaHU3MBI. "30J10TO€ IPAaBUIIO" MEXAHUKH.
Peryar. MOMEHT CHUIBL:

M =Fl.
YcnoBue paBHOBecHUs pblyara:

M1+ Mo+ ...=0.

[ToaBUXHBIN 1 HEMOABUKHBIN OJIOKH.

ltoJIe3Hast

KIIJ] IpOCThIX MEXaHH3MOB, '| =
&analIeHHaﬂ




1.21

JlaBneHue TBEpIOTO TENA.
®opmyina s BBIYMCIICHMS IaBJICHHs TBEPIOIO Tea:

JaBnenue raza. ATMocdepHoe JaBieHHUE.
['uapocTaTudeckoe aBjieHUE BHYTPH JKUJIKOCTH.
®opmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p - pgh + paTM
1.22  |3axon [lackans. ['mapaBnudeckuii mpecc
1.23 |3akon Apxumena. Dopmyna Ui ONPEICICHHUS BHITAIKUBAIOMICH CHIIBI,
JeMCcTBYIOIEH Ha Teo, HOrPYKEHHOE B )KUAKOCTh WJIH ra3:
I:Apx. = pgv
VYcnosue miaBanus tena. [1naBanue cy1oB U Bo3ayxoIiaBaHHe
1.24 |Mexannueckue KoyeOaHUs. AMIUIMTYIA, TIEPUOJ W YacToTa KOJICOAHWIMA.
1
dopMyia, CBA3BIBAIOIIAS YACTOTY M HepHOJ Kosebanuit: V = ?
1.25 |Martematudeckuii W TIPYKUHHBIH MasTHUKU. [IpeBpamieHne OSHEpPruu TIpU
K0JIeOaTeIbHOM JIBUKEHUHU
1.26 |3aryxarouue konebanus. BeinykaeHHble Kosebanus. Pesonanc
1.27 |Mexanundeckue BoiHBIL. [IpofoibHBIE M TONEpeYHbIe BOJHBL JlJIMHA BOJHBI U

CKOPOCTb PACIPOCTPAHEHUS BOJIHBI:

A=v-T




1.28

3ByK. ['poMKOCTB 1 BbICOTA 3BYKa. OTpakeHHE 3BYKOBOW BOJTHBI Ha TPAHHILIE IBYX
cpea. MHdpa3Byk U ynbTpa3ByK

1.29

[TpakTuyeckue paboThI

N3mepenne cpeaHedl IMIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBL, JKECTKOCTH
NpPYXKUHBL, KO3(pQUIMEHTa TPEeHUs] CKOJBXKEHHS; PaOOThl CHIIBI TPEHUS, CHIIBI
YIIPYTOCTH; CPEIHEH CKOPOCTH JABIKECHHUS OpycKa IO HAaKJIOHHOW IUIOCKOCTH;
YCKOpeHust OpycKa MpH ABMXKEHUH 10 HAKIIOHHOW IJIOCKOCTH; YaCTOTHI M TIEpHOJia
KoNeOaHUli MAaTeMaTHYeCKOro MAasTHHUKA; YacTOThl W IepHoja KoleOaHUit
NPYKHUHHOTO MasiTHAKA; MOMEHTA CHJIBI, IEHCTBYIOIIETO Ha phIvyar; padOThI CHIIBI
YIIPYTOCTH TIPH MOJIbEME I'Py3a ¢ IOMOIIBIO HETIOIBMYKHOTO OJIOKA; paObOThI CHIIBI
YIIPYTOCTH MPH MOJABEME TPY3a C TIOMOIIBIO TTOABIKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOI CHITBI OT 00beMa MOTPY>KEHHOH YacTH
TeJa M OT IUIOTHOCTH >KUAKOCTH; HE3aBHCUMOCTH BBITAIKHUBAIOLICH CHIIBI OT
MacChl TeJa; CHJIBI TPEHUS! CKOJBKEHHS OT CHJIBI HOPMAJIBHOTO JaBJICHUS U OT
poJia TIOBEPXHOCTH; CHJIBI YIPYTrOCTH, BOSHHKAIOIIEH B MPYKHUHE, OT CTEIIEHU
nedopmanuu mpyXuHBI; YCKOpPEeHHUsl Opycka OT yrila HakJIOHa HarpaBJISIoICH;
neprojia (4acToThl) KoJeOaHU HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; TIEpHOJIA
KOJIEOAaHUH TNPYKMHHOTO MasiTHUKa OT MAacChl Ipy3a U KECTKOCTH MPYKUHBI;
UCCIICIOBAaHNE HE3aBUCHUMOCTH TepHoJa KoJeOaHW HUTSHOTO MAasTHHKA OT
Macchl rpysa.

[TpoBepka ycnoBHs paBHOBECHS phlyara

1.30

®usnyeckue SBICHHUS B IPUPOJE: NPHUMEPHl JABWXKEHUS C Pa3IMYHBIMU
CKOPOCTSMH B KMBOM U HEKUBOW IIPUPOAE, NEUCTBUE CUIIBI TPEHUS B IIPUPOAE U
TEXHUKE, MPUIUBbI M OTIUBBI, JABIMKeHUE IIaHeT COJIHEYHON CHUCTEMBI,
PEaKTUBHOE IBM)KCHHUE KMBBIX OPIaHU3MOB, PbIYard B TEJIE YEJIOBEKA, BIUSHUE
aTMoc(epHOro JaBi€HMS HAa XUBOM OpraHu3M, IUIaBaHHWE pbIO, BOCHpPUSTHE
3BYKOB KUBOTHBIMH, 3€MIIETPICEHUE, CEHCMUYECKUE BOJIHBI, IlYHAMHU, DXO

1.31

TexHuueckue ycTpoWcTBa: CIHUIOMETP, AATYMKU IIOJIOKEHMS, PACCTOSHUSA U
YCKOPEHUs, JAWHAMOMETp, TOIIUITHUKN, pAaKEeThl, pblYar, TIOABIKHBIA U
HETOBIKHBIA OJIOKM, HAaKJIOHHAS IUIOCKOCTh, MPOCThIE MEXaHU3MbI B OBITY,
cooOLIarIMecs] COCylbl, YCTPOMCTBO BOAOIPOBOJA, TMIPABIMUYECKHI mpecc,




MaHOMETp, OapomeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A

2.1 OCHOBHBIE ITOJIOKEHHS MOJIEKYIISIPHO-KMHETHYECKOM TEOPUH CTPOCHHUS BELIECTBA.
Mogenu TBepAOro, SKUAKOTO M Tra3000pa3sHOrO COCTOSIHMM  BEIIECTBa.
Kpucrannuueckue u amopgHbIe Tena

2.2 JlBmwxkenne wyactun BemectBa. CBA3b CKOPOCTH JIBM)KEHUS YacTHIl C
Temreparypoii. bpoyHoBckoe nBmwkenue, muddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne u CxaTHe

2.5 TennoBoe paBHOBECHE

2.6 Buyrtpennss sHeprusa. Pabora u Temnonepenaya Kak CIOCOOBI HW3MEHEHHUS
BHYTPEHHEH 3HEpruu

2.7 Buzpl Termonepeaayn: TEIONPOBOJHOCTh, KOHBEKIHS, U3TyYeHUE

2.8 HarpeBanue n oxnaxxaenue ten. KomuaecTBo TemoThl. Y jenbHas TeII0eMKOCTb:
Q =cm(tz - t1)

2.9 3aKOH COXpaHEHHUs SHEPruu B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIIOBOTO
Oananca:
Qi+Q2+..=0

2.10 |Hcnapenue u KoHjaeHcauus. V3MeHeHHe BHYTpEHHEW SHEpruu B Ipoliecce

WUCTIApeHUsi W KOHJeHcanuu. KuneHwe JKHIKOCTH. YJenbHas TemioTa
napooOpa3oBaHMs:




L=

m

2.11

BiasxxHOoCTh BO311YXa

2.12

[InaBnenue u kpucramusanys. M3meHeHne BHyTpeHHEW SHEPTUH IIPU IIABIICHUN
Y KPUCTAJUIM3ALMU. Y JeIIbHAS TEIUIOTA IIJIaBJICHHUSA:

7\( Q

m

2.13

BryTpeHHss dHeprus cropaHus TOIUIMBA. Y IeJbHAs TEIUIOTA CrOpaHus TOIUIMBA!

2.14

[Tpuniuns! paboTs! TemnoBbix apurateneil. KI1/1 teruioBoro apurarens

2.15

[TpakTyeckue paboThl

W3smepeHue yaenbHON TEIUIOEMKOCTH METAIMYECKOTO LMJIMHJIPA; KOJINYECTBA
TEIUIOTHI, TOJTYYEHHOTO BOJJOM KOMHATHOM TeMrepaTypbl (PMKCHPOBAHHON Macchl,
B KOTOPYHO OIIYIIEH HarpeTbli LWJIMHIP; KOJWYECTBA TEIUIOTHI, OTJAHHOIO
HarpeTbIM [UWIMHAPOM, II0CJIE OIYCKAaHUs €ro B BOJy KOMHATHOW TEMIIEpaTyphl;
OTHOCHTEJIBHOM BIIQXKHOCTH BO3/yXa; YJEIbHOM TEIUIOTHI IUIABJICHUS JIbJA.
HccnenoBanne M3MEHEHHMS TEMIIEpaTypbl BOIBI IIPU PA3IMYHBIX YCIOBUSAX;
SBJIEHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOIHOW U Topsiuel BOJBI; Mpoliecca
UCIapeHus

2.16

®dusnueckue SBIEHUS B MPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KalUJUISIPHbIC
SBJICHHSI B TIPHUPOJE, KPUCTAILUIBI B TIpUpoje, uinydenne ComHIa, 3amMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

TexHu4eckue yCTpOMCTBA: KallMJUISAPBI, IPUMEPHI UCIIOIB30BAHUS KPUCTAILIOB,
JKUJKOCTHBIM TEPMOMETp, AATYHUK TEMIIEPaTypbl, TEPMOC, CHCTEMA OTOILICHUS




JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOWHA, IBUraTellb BHYTPEHHEIO
CropaHus

3 OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1 Onexkrpuzanus Tei. J[Ba BUa 3J€KTPUUECKUX 3apsiioB

3.2 B3aumoneiictBue 3apskeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEeHHsI SJEKTPUUECKOTO 3apsiia

3.4 OnekTpuueckoe rmose. HampsokeHHOCTh diekTpuueckoro mosms. IlpunHnun
CYINEPHO3UINH IEKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE)

3.5 Hocutenu »snexrpuueckux 3apsaoB. /[lelicTBUE SIEKTPUYECKOrOo TIOJS  HA
aneKkTpudeckue 3apsiabl. [[pOBOTHUKY U IUAIEKTPUKH

3.6 [TocTosiHHBINM d7eKTpUYeCKUi TOK. JleHcTBuUs anekTpudeckoro Toka. Cuia Toka.
Hanpsixenue.

t
3.7 DNEKTPUUECKOE COMPOTUBIICHHE. Y AETBbHOE 3IEKTPUUECKOE COMPOTUBIICHHUE:
3.8 3akoH OMa AJ1s1 y4acTKa IEKTPUYECKON LIEMu:




R
3.9 [TocnenoBarenpHOE COeNMHEHHE TPOBOTHUKOB:
li=1;U=U1+ Uz, R=R1 +Ra.
[TapannensHo€ cOeAMHEHUE TPOBOHUKOB PABHOT'O COIIPOTHBIICHUS:
Ur=Uz 1= 11+ Iy R=%.
CwMer1anHble COEAMHEHUS IPOBOHUKOB
3.10 |PabGoTa u MOIIHOCTH IEKTPHUECKOTO TOKA.
A=U-1-,P=U"1I
3.11 |3akon /[xoymns-Jlenma:
Q=I1P-R-t
3.12 |OmeiT Opcrena. MarHWTHOE TOJNE€ TPSMOTO TPOBOAHHWKA C TOKOM. JIMHUM
MarHUTHON MHIYKLIUU
3.13 |MarHuTtHOe 1I0JIeé TIOCTOSHHOTO MarHuTa. BsaumojeicTBue MOCTOSHHBIX
MarHuTOB
3.14 | leficTBHe MarHUTHOTO TOJIsI HA IPOBOJHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTrpoMaranuTHoM UHAYKIUU. [IpaBuno Jlenna
3.16  |IIpakTuueckue pabOTHI

I/I3MepeHHe QJICKTPHUICCKOTr O COIMPOTUBJICHUA pe3ucTopa; MOIITHOCTH
SJICKTPHUYCCKOT'O TOKA, pa6OTLI QJICKTPHUYICCKOI'0 TOKA.
HCCJ’IG}IOBaHl/Ie 3aBUCUMOCTH CHJIBI TOKA4, BO3HHUKAKOIICTO B IIPOBOAHHKE




(pe3ucTopsl, TaMIOYKa), OT HANpPsHXKEHUS Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT AJUHBI MPOBOJHUKA, TUIOMIAAN €r0 MOMEPEYHOr0 CEYCHUS U
YIE€IBHOTO COMPOTUBIICHHUS.

[IpoBepka mpaBuia AJig JIEKTPUUYECKOTO HAMPSHKEHUS MPU TOCIEI0BATEIbHOM
COCIMHEHUHU TPOBOJHUKOB; TMpaBHUia JJISI CHUJIBl AJIEKTPUYECKOTO TOKa IMpHU
napajuieJIbHOM CO€IMHEHUU MMPOBOJIHUKOB (PE3UCTOPHI U JTAMITOYKA)

3.17 | ®usnueckue SBIEHUS B NPUPOJE: SJCKTPUUYECKHUE SBICHHUA B armocdepe,
3JIEKTPUUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE IoJie 3eMJI, Apeid MoirocoB,
POJIb MArHUTHOTO TIOJIS TSI )KU3HHU HA 3eMile, TOJIIPHOE CUSHUE

3.18 |TexHudveckwe yYCTPOMCTBA: JJIEKTPOCKOIN, aMIIEPMETP, BOJIBTMETP, PEOCTar,
CUETUYMK  DJIEKTPUYECKOH  HHEpPIUH,  HIIEKTPOOCBETHTEIbHbIE  IPUOOPSI,
HarpeBaTeIbHbIE AIEKTPONIPUOOPHI (IPUMEPHI), FITEKTPUUECKUE IPEIOXPAHUTENH,
3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb IOCTOSHHOTO TOKA, T€HEPAaTOP MOCTOSTHHOI'O
TOKa

3.19 | DnexrpoMarauTHble BoJHBI. [1IKkana 3JeKTpOMarHUTHBIX BOJIH

3.20 |JlyueBas mozens cBeta. [IpsmMonnHeliHOe pacpocTpaHEeHUe CBeTa

3.21  |3akoH oTpaxeHus ceera. [Imockoe 3epkano

3.22  |Ilpenomiienue cBeTa. 3aKOH IMPETOMIIEHHUS CBETa

3.23 | ucnepcus cera

3.24  |Jlunza. Xoxa nydedt B nuH3e. POKYCHOE paccTosiHME JMH3bI. OnTHUYECKas cuia
JIMH3BL
D=1/F

3.25 |I'ma3 kak ontuueckas cuctema. Onruyeckue npuodops

3.26  |IIpaktuueckue paboOThI

W3mepenne ontuyeckoil cuibl coOuparoniel JHMH3bL, (OKYCHOTO PacCTOSHUS




coOuparomieid JUH3BI (110 CBOICTBY paBEHCTBA pa3MEpOB TMpeAMeTa U
M300paKeHMsI, KOr/Ia MPeaMEeT PacHoJOKeH B JABOWHOM (OKyce), MoKa3aTems
MPEeTOMIICHUS CTEeKIIA.

HccnenoBanue CBOMCTBA N300paKECHHUS, MOTYICHHOTO ¢ TIOMOIIBIO COOMparoIen
JIMH3bI; U3MEHEHUSI (DOKYCHOT'O PACCTOSIHUS JIBYX CIIOKEHHBIX JIMH3; 3aBUCHUMOCTH
yrila IpejioMJICHUSI CBETOBOTO Jiyda OT YIJIa MAaJEHUs Ha TpaHUlE "BO3AYX -
CTeKI0"

3.27 | ®usnueckue sBieHus B npupoze: 3armenuss Connua u Jlynel, npera Tedn,
ONTHYECKHE SBJICHUS B atMochepe (1BeT Heba, pedpakuus, pagyra, MUPax)

3.28 | TexHuueckue yCTpOHCTBAa: OYKH, MEpPHUCKON, (¢oToammapar, ONTHIECCKHUE
CBETOBO/IbI

4 KBAHTOBBIE SIBJIEHUA

4.1 PagunoaktuBHOCTE. Anb(da-, OeTa-, raMMma-usnydeHus. Peaknuu anbda- u Oera-
pacrnazia

4.2 OmnsiThl Peszepdopaa no paccesnuto anbda-yactui. IlnanerapHas Moiens atoma

4.3 CocraB atroMHoOTO sigpa. M30TOMNbI

4.4 [Tepuon nomypacnazna aTOMHBIX S€p

4.5 SnepHble peakny. 3aKOHbI COXPaHEHUS 3apsI0BOT0 U MaCCOBOTO YHCEN

4.6 O®uznyeckue SBJIEHUS B NPHUPOJE: €CTECTBEHHBIM pPaJMOAKTUBHBIA (OH,
KOCMHYECKHE JIy4d, pPaTMOAKTUBHOE H3IIy4YCHHE TPUPOJHBIX MHHEPAIIOB,
JieiicTBUE paJlMOaKTUBHBIX M3TYYEHUH Ha OPraHu3M YeJOBeKa

4.7 TexHu4eckne yCTpONCTBA: CIEKTPOCKOI, WHAWBHAYAIbHBIM JO3UMETpP, KaMepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.

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

[Tepprkun M1.M. ®usuka: 8-i kiacc: 6a30BbIil ypoBeHb: yueOHuk/ M.M.I1epoimkun, A.H.
WBanos. - 4-¢ uznanue, crepeorunHoe-Mockaa: [Ipocsemienne, 2024

[Tepoimkun A.B. CoopHuk 3aaa4 no ¢usuke:7-9 ki.: k yaeOnukam A.B. Ilepormkina
«Du3uka 7 kimacey, «dusnka 8 kinacey, «Pusnka 9 xkinace». ®I'OC (x HoBomy DITY) / A.B.
[Tepwimkun; coct. I'.A. JloHmoga. -9-¢ u3z., mepepadoTaHHOE U AOMOTHEHHOE — M:

N3 narenscTBO «OK3aMeny, 2024

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HInsik H.C. [Toypounsle pa3pabotku no ¢usuke. 7 knacc: nocodbue st yuurens / H.C.
Ineik. — 2-e 3. — Mocksa: BAKO, 2020.

HIneix H.C. [Toypounsle pa3paboTku no ¢usuke. 8 kinacc: nocoodue amns yuurens / H.C.
[Ineik. — 2-¢ u3a. — Mocksa: BAKO, 2020.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

1. Poccuiickuii o01meo0pa3oBaTenbHbIi moptan http://experiment.edu.ru

2.

3.

Enunas xomrexiust udpoBeIx oOpa3oBaTeibHbIX pecypcoB http://school-collection.edu.ru

®DenepanbHbIi HEHTP HHPOPMAITMOHHO-00pa3oBaTesbHBIX pecypcoB (PLIOP)

http://fcior.edu.ru

Caiit nns npenogaBareneit Gu3nky, ydammxcs u ux poaureneit http://www.fizika.ru




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

6. Tazera «®uzuka» http://fiz.1september.ru




I[TOYPOUHOE TEMATHUYECKOE ITJTAHMPOBAHME 9 knacc (102 gaca - 3 4ACA B HEJEJIO)

Metoaunueckoe obecredeHue:

1. TIpumepHas mporpamMma OCHOBHOTO 0011ero oopasoBanus o gusuke. 7-9 knacel. [Iporpammy noarorosmiu: B.A.Opnos, O.®. Kabapaun, B.A.

KopoBun, A.1O. Ileatun, H.C. Ilypeimesa, B.E. ®@paakun (IIporpammel ais o6mieo0pa3oBaTenbHbIX yupexaeHuid. dusuka. ActpoHomus 7-11

kiaccel M.: [Ipoda, 2009r.)

2. Ilporpamma no ¢pusuke 9 knacc. O.d.Kabapaun, C.1.Kabapauna [5]
Kabapauu O.®. ®usuka. 9 kitacc: yueOHHK 17151 001eo0pazoBaTeNbHbIX yupexaeHuit. M.: [Ipoceemenue, 2014.
Jlykamuk B.W. COopHuk 3anad no ¢pusuke. 7-9 xknaccol. M.: [Ipocsenienune 2009
Kabapauua O.®. Kabapauna C. 1. ®usuka. Kaura ans yaurens. 9 knace. I[locobue mis o6meoOpasoBarenbHbix yupesxxaeauid M.: [Ipocsemenue, 2010.
Kabapauu O.®., Kabapauna C.U., OpioB B.A. «KoHTposbHBIC U POBEPOUHBIE paboThI 110 pusnke 7-11 kmacce» M:JIpoda 2002.
KontponbHo-uszmepurensusie Mmatepuaisl. Guszuka: 9 kiace. Coct. H.M.30pun M.: BAKO, 2012
Bbo6ommna C.b. ®usnka 9 knacc: KOHTPOJIbHBIE U3MEPUTENIbHBIE MaTepualbl. M.: Dk3amen, 2014
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No Tema ypoka § yue6 |lomamrHee 3amanue PaGoTta Ha ypoke Buabl 1eITeIbHOCTH
vp. HUKA
Dusuka 1 Gunyeckre MeToAbl M3y4eHHs MPUPOIBI (2 1)
1/1 DOU3NIECKUI SKCIIEPUMEHT 1 §1c.5-8 [Tovck MaTepuana, HamMcaHUe COOOLICHNUS
2/2 MoaenupoBaHue sIBICHUNH 1 00BEKTOB MPUPOIBI. 1 Ponb ¢pu3nku B
Du3nuecKre 3aKOHbI U TPAHUIIBI HX IPUMEHUMOCTH (hopMHpOBaHUH HAYIHOU
KapTUHBI MUpa
3aKoHbI MEXaHUYECKOT0 ABMKeHUs (294)
1/3 Cucrema orcuera 2 §2 c¢12-13 [pacdeT MyTH B CKOPOCTH TIPH
2/4 HepaBHoMepHOe BUkeHHE. MTHOBEHHAsI CKOPOCTh (3 §3 c.16 [PaBHOYCKOPEHHOM NPSAMOJIHHEHHOM
3/5 Yckopenue. PaBHOYCKOPEHHOE JIBUKCHHE 3 §3 ¢.17 3a1.3.1-3.3 D. 1. (ABIDKCHIN TCJ1a, ISMCPCHIC yCKOPCHIT
4/6 Pemenne 3ama4y Ha paBHOYCKOPEHHOE JIBUXKEHHE 3an.3.4,3.9c¢.19 CBOQOHHOFO najenus. OnpejencHme
[IPOUJACHHOI'O MyTHU U YCKOPCHUA IBUKCHUA
5/7 CBo0oHOE ageHue 4 §4 c203a1.4.3,4.4 pabora ¢
rpadgukamMu Ha Mo rpaduKy 3aBHCUMOCTH MOTYTIS
KapTOUKax CKOPOCTH PaBHOYCKOPEHHOTO
PSIMOTUHEWHOTO IBUKCHUS OT BPEMEHHU.
6/8 JL.p.Nel M3mepeHune yckopeHus: CBOOOIHOTO TaJCHUS 2.3.4.1
c.21
7/9 3aBUCUMOCTH CKOPOCTH | IyTH PAaBHOYCKOPEHHOTO Ban.4.1,4.2 c.22
JBWKCHUA OT BPEMEHU U YCKOPECHUA
8/10 Pemrenue rpadguueckux 3a/1a4 Mo KWHEMAaTHKE 3an.3.5-3.8 c.19
9/11 JIBI>KeHHE IO OKPYKHOCTHU C IMMOCTOSHHON 110 MOZLYJIO (5 §5 c.24 3an.5.1-5.3 ..
CKOPOCTBIO
10/12 JLp. Ne2 OnpenesieHre 1IEHTPOCTPEMHUTEIBHOIO 2.3.5.1. |§6c. 28-29 3MepeHue EHTPOCTPEMHUTEIBLHOIO
YCKOpPEHMUS c 25 YCKOpEHMUS IIPU ABUIKEHUH 110 OKPYKHOCTHU
11/13 Pelienre KuHEMAaTUUECKUX 3a1a4 6 Tecrl ¢.32-33
12/14 KontponbsHas pabota o KHHEMaTHKe




13/15 AHau3 KOHTPOJIbHOMI paboThl. I1epBhlil 3aKoH 7 §7 ¢.34-353an.4.1-7.2
Herotona
14/16 Bropoii 3akon HeroToHa 8 §8 ¢.38-393an.8.1-8.4 PacueT ycKOpeHUs IBM)KEHUSI TeJla O
15/17 JLp.Ne3 Pacuér u uzmepenue yCKopeHus 2.3.8.1 [Ban. 8.5-8.7 ¢.39 ICHCTBUEM MOCTOSIHHOM CHJIBI.
c.39 ccienqoBanne ABHKEHUSI CHCTEMBI
16/18 JL.p.Ne4 Crnoxkenue cuil, HanpaBieHbIX mox yrioM  [9.3.9.1  [§9 c¢.42-43 3a1.9.3-9.4 CBsI3aHHBIX Tell. ONpeeneHne MacChl
c.42 3eMiu
17/19 Tpertuii 3akon HproToHa 10 §10 c.46 3a1.10.1-10.3
18/20 JL.p.Ne5 Msmepenue cui B3aumopeiictust asyx ten  (2.3.10.1 [3an.10.4, 10.5 c.47
c.47
19/21 3aK0H BCEMUPHOTO TSATOTEHUS 11 §11¢.50-51 5.3 11.1
20/22 Pemenue 3amau Ha 3akoHbI Hpl0TOHA 12 Tect ¢.92 A1-A7, Bl Banl2.1.-12.3 c.57
21/23  [KonrtposbHas pabota 1o TeMe «3aKOHbI MEXaHUIEeCKOTO
JIBYDKCHHSD
2229/24-
31 Ypoxku pemenns 3ana4. lllkonsHas omummuama mo
¢duzuke
3akonbl coxpanenus (17 4)
1/32 Nmnynsc. 3akoH cOXpaHEHUs] UMITYJIbCa 13 §13 c.60-61 [IprMeHeHne 3aK0Ha COXPaHEHHUS HMITYJIbCa
2/33 Pemienue 3a1a4 Ha 3aKOH COXPAaHEHUS UMITYJIbCa Ban.13.1-13.2 IS pacueTOB pe3yibTaTa B3auMOICHCTBHUS
3/34 PeakTHBHOE JBIKCHHE 13 §13 ¢.62-63 3a1.13.3 et CpaBHEHHE H3MEHEHUS MOTEHUMATBHOM
4/35 KHHeTHIecKas SHeprus 14 §14 3a1.14.3,14.4 rect PHEPTHI TEIA € HSMEHEHHEM Cro
KHUHETHYECKON SHEPTHU TPH JIBIKECHUN
rpy3a Ha MpYy>KHHE.
5/36 [NoTeHuumanbHas >Heprust B3auMoaecTByomux tea  |16,17 §16 ¢.72-73
6/37 JL.p. Ne6 Omnpenenenne noTeHIMANbHON 3Heprun Tena  [9.3.16.1  [§15 ¢.68-69 xoHCHIEKT
c.73 3MepeHne MOTEeHIMAIbHOW SHEPTUH
ynpyroi neopManny npy>KUHBL.
7/38 JL.pNe7 M3mepenue noTeHIManbHOM 3Heprun ynpyroit  [3.3.17.1 |§17 c.76 3a1.17.1-17.3




nehopMaIiy MPYKIHBI c. 76-77 [IpuMeHeHre 3aK0Ha COXPaHEHUS YHEPTUU
U1 pacyeTa MOTEHIMATBHON 1
KUHETHYECKOH SHEpruu Teja
8/39 3aKoH cOXpaHeHHs MEXaHHIECKOH SHEPrun 18 §18 ¢.80-81 paccmoTpeThb
3aja4n
9/40 JL.p.Ne8 HMccnenoBanue npeBpaiieHuii Mexanuueckorn  [9..18.1  Ban.7 ¢.94
SHEPTHUH c.81
10/41 Pemrenue 3a1au Ha 3aKOH COXpaHEHUSI MEXaHUYECKOM 3aJjaHre Ha KapTOuKax
SHEPTUu
11/42 3aKOH COXPaHEHHUS YHEPTUU B TEIUIOBBIX mporeccax |19 §19 ¢.84-85 3an.19.1 OO0CyXIeHUE IKOJIOTHUECKUX MOCIEACTBUAN
12/43 Pemenwe 3amaq Ha coXpaHEeHHE YHEPTHH B TETUIOBBIX MpoekT 1o ¢.94 Ha IPUMCHEHHS JIBUTaTENICH BHYTPEHHETO
nporeccax BBIOOD CrOpaHUS U TEIUIOBBIX AJIEKTPOCTAHIINI
13/44 [TpuHIHATTEI paOOTHI TETIOBBIX MAIIIHH 20 [ToaroroBuTk
coo01eHne
14/45 CemuHap «9KOJIOTHUYECKUE TPOOIIEMBI UCITOJIb30BaHUS MpoekT 1o ¢.94
TEIUIOBBIX MAITUH»
15/46  [O606meHue o TeMe 3aKOHbI COXPAHEHHS U PEeLICHHE Tect ¢.93 A9-A12, B2,
3a71ay B3
16/47 KonrtponbHas padota 1o Teme «3aKOHbBI COXpPaHEHHS»
17/48  |AHanu3 KOHTPOJIBHOM paboThl. BhimonHeHHe paboThl HAJT
OmunOKaMu
1825/49-
56
VPpOKHU NPAKTUKYMBI
KBanroBble siBienus (17 4)
1/57 OnbiTel Pesepdopna.llnanerapnas Mmonens aroma 21 §21 c.96-97 113MepeHne 2IeMEHTapPHOTO AIEKTPUIECKOTO

3apsaaa. Ha6J’IIO,Z[6HI/I€ JIMHCHYATHIX CIICKTPOB




2/58 JIuHe#HbIC ONTHYECKUE CIIEKTPBI 22 §22 ¢.100 TecT m3nyqenus. HabmroneHve Tpexos anbda-
3/59 KBanToBbie noctynatel bopa. [Tornomenue u 22 §22 c.101 cxema [acTHII B
UCITyCKaHHUE CBETa aTOMaMHU criekTporpada Kamepe Bunbcona
4/60 JL.p.Ne9 HaGmronenre muHeH4aTOro CeKkTpa 3.3.22.1 [kBaHTHI U GOTOHBI €.102
U3JIy4ECHHUS c 101
5/61 CocTaB aTOMHOTO s7pa. 3apsI0BOe 1 MaccoBoe unucna |23 §23 c.104 M3yueHne ycTpoiicTBa U NPUHIIMIA JEHCTBUSL
6/62 Hedext Macchl. SlnepHble CUIbl. DHEPIHUs CBI3U 23 §23 ¢.105 CUCTIMKA NOHU3HUPYIOINX
aTOMHBIX Si71ep YACTHII.
7163 Pemenwe 3a1a4 Ha ieeKT MacChl M SHEPTHUIO CBSI3U 3aj1aua B TETpaIn OOCyxeHHE TIPOOIIEM BIHSHHS
[PaIMOaKTUBHBIX H3ITy4EeHHI Ha )KUBBIC
8/64 PannoaktuBHOCTB. Anb(a-, 6eTa- U raMMa-u3nydenus: 24 OpraHu3MBL.
[lonroToBka cooOIEeHMi C
9/65 IMepuon monmypacmaaa 24 §24 ¢.108-109 3a1.24.1
10/66 MeTo/pI peruCcTpaIiy SIePHBIX U3ITYICHUN 25 §25 ¢.112-113
COCT.Ta0JHUILy MCII0JIb30BAaHUEM KOMITHFOTEPHBIX
TexHosoruii u cetu UHTEepHeT.
11/67 SnepHbie peakiuu 26 §26 116-117
12/68 |denenue u cunres saep. Mcrounvku saepruu CoHIla [1oArOoTOBUTH
W 3Be3]] cooOIeHus
13/69 Cemunap «SInepHas sHepretuka. Josumerpus» 27,28  [llogroroButh COOOIICHHS
15/70 BiusiHue pagroakTUBHBIX M3JIy4YE€HUH HA AKUBBIC INe9-15 ¢.130
OpraHU3MBbI
16/71 O06o06menue mo Teme «KBaHTOBBIC SIBICHHS» C.129- |Tecrt c.128-129
130
17/72 Konrtponbhas padora o Teme «KBaHTOBBIE SIBICHUS»




1825/73-
80

Ypoku pelieHus 3aj1a4d. Y poK, NOCBAIIEHHbIN J[HIO
KOCMOHABTHKH

Ctpoenue Beenennoii (8 u)

1/81

AHanu3 KOHTpOJIbHOU paboThl. ['eonieHTprUecKast
CUCTEMa MHUpa

29

§29 ¢.132-133 5.3.29.2
c.135 mo >xenanuro

BLICTYIIJICHUA

yqaluxcs €

3HAKOMCTBO C CO3BE3IUAMU U HAOIIOIEHUE

CYTOYHOTO BpallEeHHs 3BE3HOTO Heoa.




2/82 [CenmoueHTpHuecKas cucreMa Mupa Acrponomuueckue |30 §30¢.136-137 ICITI0JIb30BAaHHEM Habnronenue apmwxenus Jlynsr, ConHia u
HaOJIIOAeHUS HIICKTPOHHBIX [UIAaHET OTHOCUTEIBHO 3BE3]T
3/83 | ®usuueckas npupoja mianet ComHeuHol cucteMbl (31 §31 ¢.140-143 Bomp. Ipe3eHTALMH
c.143
4/84 | Mausie Tena ConHeuHoii cucteMmsl. [Ipoucxoxaenue |32 §32c.144-145 Bomnp. c.145 [loaroToBka cooOIIEHHI C UCTIOIE30BAaHUEM
ConHeyHOH cUCTEMBI BRICTYILICHHUS KOMITBIOTEPHBIX TEXHOJIOTHI U CETH
5/85 ®dusnueckas npupoaa CosHIa U 3BE3]1 33 §33c¢.148-151 Bomp. Hafuxed ¢ HTepHeT
c.149 MCII0JIb30BaHUEM
HIICKTPOHHBIX
6/86 Ctpoenue u 3BoonUs Beenennoit 34 §34 c.152-155 Bomp.
c.153 pe3eHTalui
7187 Kak u 3auem nenaroTcs Hay4HbIE OTKPBITHS 35 §35 c.156-161
8/88 [TecroBslii KOHTpOIB 10 TeMe «CTpoeHne BeeneHHOW
9/89 [Monsenenue utoros BUKTOPHHA
90-99 [ToBTOpeHue
3 Peseps
Uroro 102
JlaGopaTopHbIX paboT 0
KonTponpHbix pabot 3)
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