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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOTPaMMBbI, NPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHOHAYYHON TIPaMOTHOCTH OOyYaroUIMXcsi M OpPraHu3alui0 H3Y4YEHUs
bu3MKN Ha AEATETBbHOCTHOM OCHOBEe. B mporpamMme mo (u3HMKEe yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEKIIPEIMETHBIC CBS3U €CTECTBECHHOHAYYHBIX YUE€OHBIX IMPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTHKE Pa3BUTHS IMPEIMETHOTO COJAEPKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duszrka sSBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MIPEIMETOB, MMOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEHN, OUoIoTuen, actTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpA, NPEIOCTABISIET HauOojee sSCHbIe
oOpasiibl MPUMEHEHUsI HAYYHOTO METOJa MO3HAHUA, TO €CTh CIoco0a MOyYeHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna U3 riaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MpeArNojaraeT OBJIJeHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTH:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIIGHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICI0BAHNUS,

e HHTEPINPETHPOBATH  JIAHHBIE WM  KCIOJB30BaTh  HAyYHBIE
JIOKa3aTeNIbCTBA JIJISl TIOJTYICHHS BHIBOJIOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpazoBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux



OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHON pELICHHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne [TK4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYaloluuxcsi K HaydyHOMY
W3YUYEHHUIO TPUPOABI, PA3BUTHE KX HHTEIUNICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yuyeHUs OCHOB
CTPOCHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;
dbopMupoBaHUE TMPEICTABICHUN O pOJU (DU3UKHU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHEeUIeMy 00OyUYEeHHUIO B 3TOM HAMpPaBJICHUHU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1rero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MIPaKTUKOOPHEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAep>KaHus,
BKJIFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKH, aHAIH3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

[To pesynpTaTam ananmmsa Beepoccuiickux nmpoBepouHbiX padbot B 2024 roay B
COOTBETCTBYIOIINUE pa3fieibl pabodeil mporpaMmbl (TUIAHUPYEMBIC PE3YJIbTATHI,
coJiepKaHue, TEMATHYECKOE TJIAHUPOBAHNE) BHECEHBI HEOOXOIUMBbIC M3MEHEHHUS,
HaIpaBJeHHbIe HAa POPMUPOBAHUE U pa3BUTHE HECHOPMUPOBAHHBIX YMEHH, BUJIOB



NEATETLHOCTH, XapaKTEPHU3YIONUX JOCTIKCHHE IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOGHHUS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHMsI, KOTOPBIE COIEPKATCS B 0000IIEHHOM IJIaHE BapHaHTa MPOBEPOUHOI
paboThI o pusuke B 7,8 Kiacce.

Ha wusydenne ¢usuku (0a30BbIii YypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJIel0), B 8
KJ1acce — 68 yacoB (2 4aca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B HeJeto).

[Ipennaraemseiii B mporpaMmMe 1o (pu3muke mnepedeHb JadopaTopHBIX paboT u
OIBITOB HOCUT PEKOMEHIATEIILHBINA XapaKTep, YUUTENb JeJIaeT BRIOOP MPOBEACHUS
71a00paTOPHBIX pPabOT U OMNBITOB C Y4ETOM MHIUBUAYaJIbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa HKCIEPUMEHTAIbHBIX 3aJaHMi, MpeajaraéMblX B pamKax
OCHOBHOT'O F'OCY/IapCTBEHHOT'0 3K3aMeHa M0 (pU3UKE.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEero Mupa.

@dusnka — Hayka o mnpupone. fABieHus npupoapl. PUHYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. M3Mepenne Qu3nmyeckux BenuuyuH. DuU3NYECKUE
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAyUYHBIN METOJI TO3HAHUA: HAOIOJEHHE, TOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBbIC, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.

2. duznueckue npubOOPHI U MPOLEAYpa NPSIMBIX U3MEPEHUN aHATIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmpeneneHue NEHbI IeEHUS IKAIbl U3MEPUTEIBHOTO TTpHbdopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue o0bEéMa KUAKOCTU U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3Mepenue Ttemrmieparypbl IMpU MNOMOLIM >KUAKOCTHOIO TEPMOMETpa HU
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO NMPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
1IapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllle, YeM OoJibllie BhICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBEJIE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OINbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YACTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzammoneicTBue uacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBsA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.



1. Habmionenue OpOyHOBCKOTO ABUKCHHUS.

2. Habmonenne nuddysum.

3. HabGmonenue — sBmeHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMerpa aromMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).
2. OnbIThI 1O HAOJIIOACHUIO TEIJIOBOT'O PACHIUPEHHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak NpUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HMHEpPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuna Kak XapakTepHCTHKa B3anMoJeicTBhsA Ten. Cuila yrnpyrocTd M 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXKEHU U TPEHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHHUS Teja.
2. M3mepeHue CKOpOCTH NPAMOIMHENHOTO IBHKECHUSI.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEII.
6. Cno)kxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. OmpeneneHue CpeaHel CKOPOCTH CKOJBKEHHsS Opycka WM LIapuKa IO
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbBITHI, JTEMOHCTPHUPYIOIIHNE 3aBUCUMOCTH pacTsDKeHHs (nedopmarun)
NPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmnbIThl, 1EMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCSI IOBEPXHOCTEM.



Pa3znen 4. /laBjieHue TBEPABIX TeJl, ;KUAKOCTEIl U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS M YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMUA TEJNAMH, KUIAKOCTSIMU U razamMu. 3akoH [lackamsa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 00o0souku 3emiu. OmnbiT Toppuuemnu. M3mepenue armocdepHoro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEepPHOTO T1aBJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBnenue nelcTBusl aTMOCPEPHOTO JABICHUS.
3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YacTH Teja
Y TUIOTHOCTH >KHUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: TIJIABAHUE WIIH MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.
Jlabopamopuwie pabomul u onvimol.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Teja B BOJAE OT 00bEMA MOTPYKEHHOM B
MKUIKOCTh YaCTH Tea.
2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, AEMCTBYIOIIEH HA TEIO
B KHUJKOCTH, OT MacChl Teja.
4. OnbIThl, AEMOHCTPUPYIOIIME 3aBHCHUMOCTb BBITAJIKUBAIOIIECH CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KHUIAKOCTH, OT 00hEMA MOTPYKEHHOMN B )KUIKOCTh
YacTHU TeJla U OT IUIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue npaBusiia paBHOBECHs pbluara K 0JI0Ky. «30J10TO€
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npasmiio» Mexanuku. KI1JI mpocTtsix mexanu3MoB. [IpocTeie MexaHu3MBbI B OBITY U
TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmuyeckas W IIOTEHUHAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPY PABHOMEPHOM JIBM>KEHUU TeJIa 110

TOPU30HTAJIbHOW ITOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHNS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUHU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl M3MEHEHHsS] BHYTPEHHEW HHEPIUu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIHNS, U3JIyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lnaBnenuwe u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamws. Mcmapenune. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMochepHOTo
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEIJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJakJiIeHue IpUu COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITHI, JNEMOHCTPHUPYIOUIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayn U padboThl BHEITHUX CHJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snaeKTpUUeCKUX 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsii.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHS DJIIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ComnpoTuBiieHHE MPOBOJHHKA. YIEIbHOE CONMPOTHUBJICHUE BellecTBA. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHuTHL. B3anmMoaencTBUE TOCTOSHHBIX MATHUTOB. MarHutHoe
nosie. MaruuTHoe mosie 3eMJIM M €ro 3HauyeHHWe i KU3HU Ha 3emie. OnbIT
Opcreaa. MarHuTHOE MOJIE AIEKTPUUYECKOTO TOKA. [[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOUIHOCTH JJIEKTPUYECKOTO TOKa, BBIAEISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MArHUTHOTO T0JIS1 HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUs W HAIpPABICHHUS HHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMmosiHelHOE JBHkeHue. CpeHsis 1 MIHOBEHHAsI
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

Yckopenue. PaBHOyckopeHHOe TmpsiMoiinHEWHOe JBikeHue. CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIunelnHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MoMeHT cuibl. L{eHTp TsxecT.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJid. [loTeHIManbpHas SHeprus cxkaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHME MNyTE€W W TPACKTOPUN JABUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.
N3mepenre cKkopoCTU U YCKOPEHUS TPSIMOJIMHEHHOTO JIBUXKCHMUSI.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



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

Habmonenne MexaHn4ecKuX SBJICHUH, TPOUCXOISAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Ipyu yCKOPEHHOM JIBUKCHHH.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMIyJIbca MPU a0COIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUUECKON SHEPTUU ITPH CBOOOTHOM IMaJICHUH.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJIbHEWUILIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA I TETICHKKU.

Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUS Opycka WM JIBUXKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tela MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodphuiieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAJIBbHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TpH TOIBEME TIpy3a C
MCITIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yyeHue 3aK0Ha COXPaHEHHUsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: TIEpUOI,
4acToTa, aMIUINTyAa. MaTteMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanndeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MONEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTH €€ pacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CUJIBI TSHKECTU U CHUJIBI
YIOPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHuve YacTOThl W Mepuoja KoJeOaHWM MaTeMaTUYECKOTro
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCMMOCTH Mepuo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH NIEpUOIA KOJICOAHUN NMPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepeHue yckopeHus cBOOOIHOTO NMaJeHUS.

o v s~ W

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€E SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmeHus: Connua u Jlynel. Otpaxkenue ceera. [1nockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lcmonb30BaHME TIOJIHOTO BHYTPEHHETO OTPAXKECHHS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xopa ayyed B inH3e. OnTuueckas cucrema poToarmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HpetoTona. Croxenue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.
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Jlabopamopuvie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIUia
najIeHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUS NMPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyueHue U300paKeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIMH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



Pa3nen 12. KBantoBble IBJICHHUA.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanune u MornioueHre ceera aroMoM. KBaHThI. JInHEeHYaThie CIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHME aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. W3ortomsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eMCTBUS paguOaKTHBHBIX HW3JIIYYEHUW HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Peructpanus nznydeHus: OpUPOJHBIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MUKHU, a TakKe I MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3mke aig 00ydarommxcsi, BRIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AEATETLHOCTHBIN XapaKTep IaHHOTO pa3jielia peaiu3yeTcs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHMs, B KOTOPBIX UM IpeJaracTcs:



HAa OCHOBE IIOJIyUCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIETOBaHUS (DU3HUUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— IPOSIBJIICHHE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
bu3ruecKol HayKu;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUXKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKu;

— OCO3HAaHHME BAXHOCTH MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) dopvmupoBaHus  KYJbTYPHI  30pPOBbSI W  IMOLMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBWJI 0OE€30MaCHOrO TIOBEACHHS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOopMUPOBAHHOCTH HaBbIKa peIEKCUH, MPU3HAHKE CBOETO IIPaBa Ha OIIMOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



e — AKTMBHOE yYacTHE€ B PEUICHUU MPAKTUUYECKUX 3aJau (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3UUYECKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY MU3YUYCHHIO TTPO(ECCHii, CBI3aHHBIX ¢ (PHU3UKOI;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAlMS HA MPUMEHEHUE (U3MYECKUX 3HAHMM JUIsl pElIeHHs 3a7ad B
0o0JIaCTH OKpY’KalollleW cpenbl, TUJIAHUPOBAHMUS TOCTYIKOB U OLEHKH UX
BO3MO>KHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CpeJIbl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MPOoOJieM M MyTew ux
pelieHus;

e §8) ajanTanuM K M3MEHSKOIIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJIHEHUH WCCIECIOBAHUN U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e — TIIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPaKTHUYECKYIO
NeATEIIbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJICU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JMe(DHUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETCHTHOCTEH B 00JacTH
busuKy;

e — TIUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHHH HOBBIX (HUIUUECKUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e — OILIEHKAa CBOMX JCHWCTBHUM C YYETOM BIIMSHUS HA OKPYXKAOILIYIO CpELNy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHMs pOrpaMMBbl O PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuaromierocsi OyayT chOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEIFHBIC YHUBEPCAIbHBIC yUeOHbBIC TCUCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAbHBICE  y4eOHbIC  JCWUCTBUSA,  PETYISATHBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUS JIs
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBS3H NPHU H3YUYECHUU (PUIUIECKUX
SIBJICHUI U IPOLIECCOB, J€JIaTh BBIBOBI C UCIIOJIb30BAHUEM JIETyKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIIBUraThb TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOATEIILHO BBIOUPATh CIIOCOO pelieHus yueOHoM pu3ndeckoil 3aaaun
(cpaBHEHME HECKOJIbKMX BapHaHTOB pElIeHUs, BBIOOp Haubosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI HKCIIEPUMEHT, HEOOJIBIIOE HCCIEAOBAHHE (PUIUYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIM JaHHBIX C y4€TOM MPENJIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHDOpMaAIUU W WUTIOCTPUPOBATH peIIaeMble 3a/ladyd  HECIOKHBIMU
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIIEJICHHbIE Ha PEIIeHHE 3a/ladyd U TOJJCp KaHHe
0J1aroxenaTeIbHOCTH OOIICHHUS;



COMOCTAaBIIATh CBOM CYXACHUS C CYXICHUSMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3ybTAaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHON JI€ATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JOCTIKEHUIO: paclpelesaiTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIIPaBJICHUIO U KOOPJIAUHUPYS CBOU ACHCTBUA C IPYTUMH YICHAMU
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOLINX
JUIs pelieHns (pU3nUeCcKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaATbHOE, NMPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPELJIararth IJIaH €€ N3MEHEHUS;
OOBSCHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS) pe3ysbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3NYecKoro HMCCIEIOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallMi, YCTAaHOBJIEHHBIX OILIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb c€0s1 HA MECTO APYroro YejIoBeKa B X0JI€ CIIOpa WM JUCKYCCHH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIrOro;



npHU3HaBaTh CBOE MPABO HA OMKOKY MPU pelIeHNH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TNPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJAEHCTBYIOIAs
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEJN C 3aKPEIUIEHHOM OCHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(pEepHOE J1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
NpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA T€N U (PU3MUYECKUE SIBJICHUS, UCIIOJIb3Y s
duznyeckue BeIUYUHbBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOTro Tesa, )KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHuuyeckass pabdoTa, MOIIHOCTb, IJIEYO CHIIbI, MOMEHT CHIIbI,
KOA(P(GUIUMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTCHIIMAIBbHASL DHEPTHsi), TPH ONMHUCAHWU TPABWIBHO TPAKTOBAThH
(bu3nYECKUi CMBICI UCTIONBb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUIIBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpauKku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;



XapaKkTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS W MPOIIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IPaBUIO paBHOBeCHs phidara (6J10ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aIMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UYECKUE SIBICHMS, TTPOIIECCH U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

peumate pacy€THbE 3aJadyd B 1—2 JEWCTBUS, HCIIONB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABISATh (PU3UIECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC /I PEIICHUS 3a7ay, OLICHUBATh PEATUCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh TpPH TMOMOIIU
(bu3HMYEeCKUX METOJIOB, B OMTMCAHUH UCCIIEIOBAHUS BBIJICSATH IPOBEPIEMOE
MPEANoJIOKEHNUE (TUTIOTE3Y ), pa3auyaTh U UHTEPIPETUPOBATH MOTYUYEHHBIN
pe3yJibTaT, HaXOJIUTh OIIMOKM B XOJI€ OIbITA, JEJaTh BBIBOJBI IO €ro
pe3yJibTaram;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3UecKuX CBOMCTB TeN: (HOPMYITUPOBATH TPOBEPSIEMbIE TPEATIONOKECHHUS,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYy10BaHUs, 3alIUCHIBATh X0/
OmbITa U POPMYJTUPOBATH BHIBOJIBL;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MaccChl Tena,
o0BéMa, CHUIBI M TEMIEpaTyphl C WCIOJIb30BAHHEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMUUHBI OT
JIpYyrol ¢ HCMHOJb30BAHUEM NPSMBIX H3MEPEHU (3aBUCUMOCTU IIyTH
PAaBHOMEPHO IBUKYILETOCA Tela OT BPEMEHU IBUKEHUS T€Ja, CUITbI TPEHUS
CKOJIb)KEHUsI OT Beca Teja, KadecTBa OOpabOTKM MOBEPXHOCTEH Tel M
HE3aBUCHUMOCTH CHUJIbI TPEHUS OT IUIOIIAJN CONPUKOCHOBEHHUS TEJI, CHJIbI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BhEMaA
MOrPYKEHHOM YacTH Tejla U OT IUIOTHOCTH KHAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH Te€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara U OJOKOB), Y4aCTBOBaTh B



MJIAHUPOBAHUKM  Y4E€OHOTO WCCIICIOBAHUS, COOMpPATh YCTAHOBKY U
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
NPEAIOKEHHBIX TaOMUIl U TpaduKOB, JenaTh BBIBOJBI IO pe3yibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA )KUJIKOCTH M TBEPIOTO TENa, CHIIA TPCHUSI CKOJIBKCHUS, TaBJICHUE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JACHCTBYIOIIas Ha TMOrPYyXKEHHOE B
KUIKOCTh  TeNo, KOA(D(PUIMEHT TMOJE3HOr0  JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CIeAysd MNPEIJI0KEHHON WHCTPYKIUU: TPHU BBITOJIHEHUH
U3MEPCHUI CcOOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY W BBIYHCIISTH
3HAYCHUE NCKOMOM BEJIUYHMHBI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha HMX oOnucaHus (B TOM YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMET], BRICOTOMED, TOPITHEBOM HACOC, apEOMETP), UCTIOB3Ys 3HAHUS
O CBOMCTBax (PU3NYECKUX SIBJICHUIN U HEOOX0AMMbIe (U3HMUECKUE 3aKOHBI, U
3aKOHOMEPHOCTH;

OPUBOAUTH  NPUMEPHl  (HAXOIUTh  HWHGMOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
KU3HH 71 oOecrieueHusi 0€30MacHOCTH TPpU oOpaIieHuu ¢ mprudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3JI0POBBS M COOTIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEJICHHS B OKPYKAIOIIEH CpeJIe;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE WMCIOIIIHXCS
3HAHMKM W TYyTéM CpPaBHCHHUS Pa3IMYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITTOJTHCHHH yUEOHBIX 3aJaHUN HAYyYHO-TTOMYJISIPHYIO
JTUTEPATYPY HU3UIECKOTO COJECPIKAHMS, CIIPAaBOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (HPU3UUYECKOTO COAEPKAHUS, B TOM



Yyucie myOJudHO AesaTh KpaTKUE COOOIIEHUS O pe3yIbTaTaX MPOCKTOB UITH
y4eOHBIX UCCIEAOBAHUN, TP 3TOM IPAaMOTHO HCIOJIB30BaTh U3YUYEHHBIN
MOHATUUHBIA ammapaT Kypca (HU3MKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTAIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIlpeaeisaTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA [JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTb  TPYIIBI, BBICTpaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, FICKTPUUECKOE IMOJIEe, MPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, TUIaBJICHUE, KpUCTAJIM3alus (OTBEpJ/IeBaHUE), KUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MAarHMTHOTO TOJISl HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsI UHIAYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KaMWUISIPHBbIC SBJICHUS B TPUPOJIE,
KpUCTAUTBI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aper( moarcoB, poJib MATHUTHOTO TOJIS JJ1s )KM3HU Ha 3eMIIe,
MOJISIPHOE CUSIHUE, TPU DTOM IME€PEBOJUTH MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TeMIlepaTypa, BHYTPEHHSISI YHEPTHUS, KOJTUIECTBO
TEIJIOTHI, yJleJbHas TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuioTa



IUTABIICHUS, YJENbHAs TEIJIoTa MapooOpa3oBaHusi, YJENlbHas TeIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MAIlIMHBI, OTHOCUTEIIBbHAS BIIAJKHOCTD BO3/1yXa, JIEKTPUUECKUH 3apsal, CHIIa
TOKa, DJIEKTPUYECKOE HAIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONPOTUBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCITIOJIb3YEMBbIX BEJIMYMH, 0003HAUYECHHS U €IUHULIBI (PU3NYECKUX BEIINYMH,
HaXOoAUTh (OPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYIAPHO-KHHETUYECKOW TEOPHUH
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IPU TOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3allUChIBATh €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JIOTHYEeCKuX
1IaroB ¢ Omnopod Ha 1—2 W3y4YEeHHBIX CBOWCTBA (PU3UYECKUX SIBICHUH,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBI U
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCJIOBHUS 3aJlauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX I pelIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HEoOXoauMble JUIsl €€ pelieHusl, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(U3MYECKUX METOJOB, HCIOJb3ysl OMUCAHUE HCCIEIOBAaHUSA, BBIACIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJCHUSI UCCIIEN0BAHUs, J€JIaTh BBIBOIBI;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATyphbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JIEKTPUYECKUX  3apslloB, B3aWMMOJIEUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3YyalIM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS



MarHuTHOTO TOJII HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpPMYyIUPOBATH
IIPOBEpPSAEMBbIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEMAJIOKEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UYECKUX BEIUYMH, CPaBHUBATH PE3yJbTaThl
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOUAJAN IOMEPEYHOro
CEUEHMS U YACIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIBbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIBI 11O pE3YyJIbTaTaM MCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpPaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl NMPEUIOKEHHON MHCTPYKLUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MNPUHIMUIBI  JEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OITOPOM HA MX ONMCAHUS (B TOM YHCIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTENIbHbIC
PUOOPHI O CXEMaM M CXEMaTHYHBIM PUCYHKAM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENel C
NOCJIEOBATEIBHBIM U NAPAJIEbHBIM COEUHEHUEM JJIEMEHTOB, Pa3anyast
yCJIOBHbIE 0003HAYEHHUS 3JIEMEHTOB JIEKTPUUYECKUX IETIEH;



OPUBOIUTH  HpPUMEPHl  (HAXOAUTh  HWHGOPMALMIO O  MpHUMeEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPONCTBAMU, COXPAHEHMSI 3I0POBbS U COOJIIOJICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY’KaIOIEH Cpe/Ie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpas SIBIISIETCA
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOI];

UCIIOJIb30BaTh MIPU BBINOJHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JIUTEPATYPY PU3UUECKOTO COAEPIKAHMS, CTPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu MuTepHer, BiaAeTh mNpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpazoBaHusi UHGOPMAILIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOJIMYHO MPEACTABIIATE PE3yIbTaThl MPOSKTHON
WM UCCIIEA0BATENIbCKOM ACSITENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUHA (PU3UIECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMU 33Jja4aMH, CJIECIUTh 3a BBINOJIHEHUEM IUIaHa JEHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIty 00ydeHus B 9 kJacce npeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, YJICKTPOMATHUTHBIE BOJHBI, ITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJTbHO30PKOCTb,
CIEKTPbl UCIYCKAHUS W TOTJIONIEHUs, anbda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
najJieHue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE



TeJ, PEAKTUBHOE IBIDKEHHE, KOJIeOATEIhHOE NBIKCHHUE (3aTyXarolue |
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHue 0eJoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX  SBJICHUNA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 07XO, IIBETa Tell,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyYEeHUN Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMHMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbu3ndeckue BENIUYUHBI (CpPEIHSsI MU MTHOBEHHAs CKOPOCTh Tela TMpHu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHAS DHEPTUSl CIKATOU
MPY>KUHBI, KHHETUYECKAst JHEPT U, TTOJIHASI MEXaHUYECKasi SHEPTHUSL, TIEPUOJ
¥ YacToTa KojJeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb IPEIOMJICHUS CpEabl), TPH OINHWCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMbIX BEIUYHH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOIO U MACCOBOTO YHUCEN



IpU SJAEPHBIX PEAKIHSIX, MPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3aIIUChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a7]a4i (OIMPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3MUECKHUE BETUYMHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]aul 3alllChIBaTh KPATKOE yCIOBHE, BBISBIATh
HEJIOCTAIONINE UM U30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOUMbBIE ISl PEIICHUs, TMPOBOAUTH pPACUEThl H  OIICHUBAThH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSAEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
NPOBEJCHUS  HMCCIEAOBAHMS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKUX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXpaHEHUs! HHEPruu, 3aBUCUMOCTh MepuoAa KoieOaHWW MNPYKUHHOIO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMera B cOoOMparouiei
JMH3€, HAOIOJIEHUE CIUIOIIHBIX M JMHEHYAThIX CHEKTPOB HM3IIYYEHMS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOYHOrO Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMol BeIUYUHbI ((POKYCHOE pacCTOSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHMH 0€3 HadaJbHOW CKOpPOCTH, Iepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NaJcHNs): IUIAHUPOBATh HCCJIENIOBAHUE, CAaMOCTOSITEIbHO COOMpATh



YCTaHOBKY, (UKCHpOBaTH pe3yJdbTaThl IMOJYYEHHONW 3aBUCHUMOCTH
bU3MYeCKUX BEIWYMH B BUAC TaONHII UM TPaPUKOB, NE€JaTh BBIBOIBI 110
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpeIHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOTHOTO TMaACHMS, XKECTKOCTh MPYXKHUHBI, KOIDPHUIMEHT TpPEHUS
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOITHOCTh, YaCTOTa W TEPHOJ
KOJICOAHU MaTeMaTH4eCKOoro W MPYKMHHOTO MASTHHUKOB, ONTHYECKAs
cwia coOuparomeid JHWH3bI, pPaJAHOAKTHUBHBIN (OH): IUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBINOJHATH
U3MEpPCHHUS, CIEAys TPEII0KEHHON WHCTPYKIIMH, BBIYUCISATH 3HAYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPJOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, JIy4, TOHKAs JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEePU30BaTh MPHUHITUIBI  JIEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONAB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEoOXoauMmble (U3UUYECKUE
3aKOHOMEPHOCTH,

HCIIOJIb30BATh CXEMbl U CXEMATUYHbIC PUCYHKU MU3YYEHHBIX TEXHHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pelieHur  Y4eOHO-TIPaKTUYECKUX  3a7ad, ONTHYECKUE CXEMBI IS
MOCTPOEHUS N300pAKEHUI B TNIOCKOM 3€pKajie U COOMpAIOIEeH JIUH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH NIl obecriedeHusi 0€30MacHOCTH Tpu oOpaIreHnu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHCHUS 370POBbS U COOIOACHUS HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMau (U3HNUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYSI TIOUCKOBBINA 3aMpOC, HAXOAUTH
MyTH OTNPEACIICHUS TOCTOBEPHOCTH TOJYYeHHONW MH(OpPMAIUK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;



UCITOJIB30BATh MPHU BBIIOJIHEHUN YYEOHBIX 3aJJaHUIl HAYYHO-IIONYJIIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHus HH(GOPMALIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, IpPU 3TOM TPAaMOTHO  HCIOJb30BaTh  U3YyYEHHBIH
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.

MOJYJb «IIKOJbHBIN YPOK»

Peanmzamus memarormueckuMu paOOTHUKAMHM BOCHHUTATEIHLHOTO IMOTCHIIHATA
ypOKa MpearoiaraeT ciaeayrolee:

YCTAHOBJICHUE JIOBEPUTEIIbHBIX OTHOIICHUN MEXIy MeAarorudyeckum
pabOTHUKOM W  OOy4YalOIIMMHCS,  CIOCOOCTBYIOIIUX  MO3UTUBHOMY
BOCIIPUATUIO OO0yYaromUMHCSI TpeOOBaHWKA M MPOCHO MEAaroruvyeckoro
paboOTHMKA, TPUBJICUCHUIO HMX BHUMaHUA K OOCYyXJaeMOM Ha Yypoke
nH(popMaIu, akTUBU3AIMY TTO3HABATEILHOMN AESTEIbHOCTH;

noOyxaeHne o0ydarmuxcs COoOJII0IaTh Ha YPOKE OOIICTPUHSTHIE HOPMBI
MOBEJICHUs, TMpaBuia OOIIEHUS CO CTapIUMH  (ME€Iaroru4ecKuMmu
paboTHUKaMHU) W CBEpCTHUKAMU (0OyYaromMMUCS), MPUHIMIBL Y4eOHOU
JTUCIUTUIMHBI U CAaMOOPTaHU3AIINH;

MPUBJICYEHUE BHUMAHUSI 00YUYaIOIIUXCS K IIEHHOCTHOMY aCTIEKTY U3y4aeMbIX
Ha ypOKax SBJICHWM, OpraHu3aiusi ux paboThl C MOJydyaeMOW Ha YpOKe
COI[MAJILHO 3HAUYUMOW HMH(pOpMaIMeld — WHULMHPOBAHUE €€ 00CYXKIeHUs,
BBICKA3bIBAaHUSI 00YYAIOIMMUCS CBOETO MHEHHUS MO €€ MOBOJY, BhIPAOOTKU
CBOET0 K HEH OTHOIIICHMS,

WCIIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOXXHOCTEH cojepkaHus y4yeOHOro
peIMeTa Yepe3 IEMOHCTPAINI0 00yJaronuMCs PUMEPOB OTBETCTBEHHOTO,
IPaXKIaHCKOTO MOBEJICHUSI, MIPOSIBJICHUSI YeJI0BEKOTI00US u
100pOCepaeYHOCTH, Yepe3 MOoAO0P COOTBETCTBYIOMIUX TEKCTOB JJISl YTCHUS,
3a/1a4 JIsl pelieHus1, TpoOJEMHBIX CUTYaIUi JIsl 00CYKIEHHUSI B KJ1acce;
MPUMEHEHNE Ha YPOKE HHTEPAKTHBHBIX (OpM pabOThI ¢ OO0ydYarOIIMMHUCS:
UHTEJJIEKTYAJIbHBIX WIP, CTUMYJHMPYIOMMX IO3HABATEIbHYI0O MOTUBAIUIO
OOy4JaroIMXcs; JUTAKTUIECKOTO TeaTpa, I/ie MOJIyIeHHBIC Ha YPOKE 3HAHUS
OOBITPHIBAIOTCS B TEATPATbHBIX MOCTAHOBKAX; MHUCKYCCUM, KOTOPBIC NAIOT
00y4JarommumMcsi BO3MOXKHOCTb TPUOOPECTU OMBIT BEJIEHUSI KOHCTPYKTUBHOTO
JMasiora; TPyImoBoOi paboTh Wi pabOTHI B TTapaxX, KOTOPBIE y4aT KOMAaHTHON



paboTte U B3aUMOJAEICTBHUIO C IPYTUMU JEThMU;

BKJIIOUEHHE B YPOK UTPOBBIX MPOIEAYP, KOTOPbIE MOMOTAIOT MOAJIEPKATh
MOTHBAIIMIO OOYyYaloOIUXCAd K TMOJYYEHUIO 3HAHUM, HaJIaKUBAHUIO
MO3UTUBHBIX  MEXKJIWYHOCTHBIX  OTHOIIEHUH B  Kjacce, IOMOTalT
YCTaHOBJICHUIO 100pOKeEIaTeIbHON aTMOC(EPHI BO BpEMS YPOKa;
opranu3anus medCcTBa MOTHBUPOBAHHBIX U APYAUPOBAHHBIX 00YUAIOMTUXCS
HaJl UX HEYCIEBAIOUMMU OJIHOKJIACCHUKAMH, JAIOIIEr0 WM COILMAJIbHO
3HAYMMBII OMBIT COTPYIHUYECTBA U B3AUMHOU IMOMOIIH;

WHULIMUPOBAHUE U  TOJJEPKKA  HCCIENOBATEIbCKOU  JIESITEIHLHOCTH
oOy4Jarommxcs B paMKax peaju3alii UMU UHAUBUAYATbHBIX U TPYNIOBBIX
UCCJIEIOBATEIBLCKUX MPOEKTOB, YTO JAacT OOYyYarolUMCS BO3MOYKHOCTh
OpPUOOPECTH  HABBIKM  CAMOCTOSITEILHOTO — PELICHUSI  TEOPETUUYECKOMN
npoOJsieMbl, TEHepUpoBaHUSI W  OPOPMIICHUST COOCTBEHHBIX  HJIEH,
YBAXUTEIBHOTO OTHOIICHHUS] K YyXUM HUAesM, opOpMICHHBIM B paboTax
JIPYTUX HCCIENOBAaTeNe, HaBBIK MYOJIUMYHOTO BBICTYIJICHUS] TEpes
ayIUTOpUEH, apryMEHTUPOBAHUS U OTCTAUBAHUSI CBOEH TOUKHU 3PEHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>kKeHWe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubnunorexa LIOK
' BellleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHH4ecKOoe OBUKEHIE 3 nbmorexa [0

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



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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 2 https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenava nasinenus TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMOC(epHOe AaBIeHHe 0 https://m.edsoo.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora i mowmocTs 3 https://m.edso00.ru/7f416194
but6mmorekxa [IOK
52 Hlpoctere MexarH3MEI > ! https://m.eds00.ru/7f416194
bubnunoreka LIOK
>3 Mexattireckas oHeprits 4 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 11



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 3
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 5 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 8



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 2
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 1
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4veckue KoJje0aHusi M1 BOJHbI
bu6mmoreka [IOK
2.1 M 7 2
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 1 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS



https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 1 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 0 httos://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pazgen S. KBaHnToBbI€ SIBJICHUSA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAepKAHUS 9 bubnuoreka [IOK
' Kypca (usuku 3a 7-9 kinacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 12
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HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®dusuka — Hayka o npupoze. SBneHus
npupoasl. PusnuecKkue sABICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCILIOBBIC, SJICKTPHUYCCKUC,
MAarauTHBIC, CBE€TOBBIC, 3BYKOBBIC SABJICHUSA

@Pu3nyecKue BEINYHUHBI U UX H3MEPEHUE.
[TorpemnocTs n3MepeHui

JlaGopatopnas padora Ne 1 "Onpenenenue
MOKa3aHUN U3MEPUTEITHLHOTO TTprudopa”
JlaGopatopHnas pabota Ne 2 "H3mepenue
TeMIepaTypbl IPH MOMOIIHN KHJIKOCTHOTO
TEPMOMETpA U JaTYMKa TeMreparypbl"”

Kak ¢usuka u apyrue ecteCTBeHHbIE HAYKU
M3y4daroT npupoay. EcrecTBeHHOHAYyYHBIN
MeTo] mo3HaHus. Onucanue PU3NnIeCKuX
SIBJIEHUM C IOMOILBIO MOJETEN

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Crpoenue BemecTBa. OMbITHI,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JlabopaTtopHas padota Ne 3" Onpenenenue
pa3MepoB MaJibIX Tea"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a013e



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

JIBr>KeHue 4acTHI BEeUIeCTBA. ATperaTHble

o COCTOSIHUSI BEIIECTBA
B3anmocCBA3b MEXK1y CBOMCTBAMM BEILECTB B
10 Pa3HBIX arperaTHbIX COCTOSHUSAX U UX bubnuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSHUIN BOJIBI
11 MexaHnueckoe ABHKeHHUE. PaBHOMEpHOE U bubnuoreka [{OK
HEPAaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
bubnuoreka [{OK
12 CKopocts. EAMHHLEL CKopoCTH https://m.edsoo.ru/ff0a079c
13 Pacuer mytu 1 BpeMeHH IBH>KCHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akon unepiuu. Bzaumoneiictue
14 Tel IIZaK IIpUYHHA I/ISMpeHeHI/IH CKOPOCTH brbmmorexa [TOK
https://m.edsoo.ru/ff0a0c10
JIBVOKCHUS TEIT
Macca — Mepa UHEPTHOCTHU TeT.
15 JlaGopatopHnas padota Ne 4 "M3mepenue
MAacChI TeJa Pa3IMuYHbIMH criocobamu”
IInorHOCTH BemiecTBa. Pacuer Macchl 1 bu6mmoteka IIOK
16
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas padota Ne 5 «Onpenenenue
MJIOTHOCTH TBEPOTO TEJay»
18 Pemenne 3agau mo treme "I110THOCTD bubnunorexa LIOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTEepUCTHKA B3aUMOICUCTBUS

ten. Cuia ynpyroctu. 3akoH ['yka



https://m.edsoo.ru/ff0a0378
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Jlaboparopuas pabota Ne 6 "HM3yuenue

20 3aBUCHMOCTH pacTsbKeHHS (nedopmarun)
MPYKXUHBI OT MPUIIOKEHHOMN CHIIBI»

21 SAsnenue Tarorenus. Cuna TSHKECTU
CBs3b MEXKY CHUJION TSYKECTH U MacCou

22 Tena. Bec Tena. Pemmenue 3amay mo reme Bubmaorexa ITOK
" " https://m.edsoo.ru/ff0a1778

Cuna TsxecTu

23 Cuiia TsKeCcTy Ha APYTHX IJIaHeTax. bubmmoreka [JOK
Du3NYECKUE XapaKTEPUCTUKHU TJIAHET https://m.edsoo.ru/ff0a1502

bubnunoreka LIOK

24 Hsmepertne cit. JiHaMoMeTp https://m.edsoo.ru/ff0al8cc

bubnunoreka LIOK

25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778

26 CrnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 bubmuoreka [IOK
OJIHOM IpsiMOii. PaBHOACHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70

97 Pewmrenne 3amau mo reme
"PaBHonelicTByroMmIas cr"

)8 TpeHue ckobXEHUS U TPEHHUE MTOKOSI. bubmuoreka [IOK
Tpenue B IpUpoOaE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas padota Ne 7 «3yuenue

29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIbKEHUS OT bu6muoreka [JOK
CUJIBI JJABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS TOBEPXHOCTEN»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIONIEH CHUITBI
Pemenue 3amad mo Temam: «Bec Temay,

bubnunoreka LIOK
31 «I"paduueckoe nzobpakenne cuim», «CHITbI,

«PaBHOZIEUCTBYIOIIAS CUIT»

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
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KonrponsHas padora Ne 1 mo temam:
«MexaHndeckoe ABMKEHHEY, «Macca,

32
IUIOTHOCTBY, «Bec Tenay, «'padpuueckoe
n3o0paxeHue cuimy, «CHIIb»
33 Jasnenne. CriocoObl yMEHBIIICHUS U bubmmoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTD JaBJICHUS ra3a bubnnoreka [JOK
0T 00bEMa, TeMIieparypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHust TBEPALIMU TEIAMU, bubnunoreka LIOK
JKUJIKOCTSIMU U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUAKOCTH U Tra3e, BBI3BAHHOE bubmmoreka [JOK
JICWCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aigaud nmo reme «/laBnenue B bubnuoreka [{OK
JKMIKOCTH U rase. 3axkoH Ilackais https://m.edsoo.ru/ff0a2826
bubnmorexa LIOK
38 Co06
QODTIRHOTIMECH COCY AR https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece brbmmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I1opiIHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emmn. [Tpuannbt
41 CYIIECTBOBAHMSI BO3AYIIIHON 000JIOUKH bubnuotexa [JOK
3emin. 3aBUCUMOCTh aTMOC(epHOTO https://m.edsoo.ru/ff0a2b5a
JABJIEHUSI OT BBICOTHI HAJl YPOBHEM MOPS
but6mmoreka [IOK
42 B LA
ec Bo3ayxa. ATMochepHoe naBieHue https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHoro gaBieHus. OnbIT bubmuoreka [IOK

Toppuuennu

https://m.edsoo.ru/ff0a2da8
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44 3aBUCHUMOCTBH aTMOC(HEPHOTO JIABJICHHS OT bubmmoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4

45 Bbapomerp-anepoun. AtmochepHoe bubnmnoreka HOK
JIABJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3amau mo reme " AtmocdepHoe
napjeHue"

47 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE bubmmoreka [JOK
B HUX T€JIO. ApXHUMeIoBa cuiia https://m.edsoo.ru/ff0a3276
Jlaboparopuas pabota Ne 8 «Onpenenenue

48 BLITaJII)KHBEIomepi/’I CHIJIBI, ﬂeﬁCTB}zomeﬁ Ha bubnnorexa [JOK

https://m.edsoo.ru/ff0a33fc
TEJ0, MOTPYKEHHOE B JKUJIKOCTbH)
Jlaboparopnas pabota no Teme Ne 9

49 «HMccnenoBanue 3aBUCUMOCTH Beca Tena B bubnnorexa [JOK
BOJIE OT 00bEMA MOTPYKEHHON B KUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJlay

bu6nmorexa LIOK
S0 Hnapatie Ten https://m.edsoo.ru/ff0a3a96
51 Pemenue 3anau no remam "[lnaBanue cynos.
BoznyxomnaBanune"

59 Pemenue 3agau o temam «/laBiaenue but6mmoreka [IOK
TBEPABIX TEJI, )KUIAKOCTEU U ra30B» https://m.edsoo.ru/ff0a3654
KonTponbnas padora Ne 2 o teme

53 «/laBeHue TBEpIBIX TEN, KUIKOCTEH U
ra3oB»

bubnunorexa LIOK
>4 Mexasiieckas pabora https://m.edsoo.ru/ff0a3f82
55 MomHocTs. EquHUIBI MOIIIHOCTH bubnmorexa LOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

IIpocteie Mexanu3mel. Peryar. PaBHoBecue

56
CHJI Ha pblyare

57 Jlaboparopuas padota Ne 10 "Brisicaenue
yCIJIOBUI paBHOBecHUs pblyara'

58 Pemenue 3agad no reme «Y ciioBus bubnnorexa [JOK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6

59 Prruaru B TexHuke, ObITY U IPUPO/IE. bubmmorexa [JOK

https://m.edsoo.ru/ff0a478e
Koaddumuent nosnesnoro aecTpus

60 Mexanu3ma. Jlaboparopuas padorta Ne 11
«3mepenue KII/{ HakJIOHHOM MIOCKOCTH»

61 Pemenue 3agau o teme "Pabora, bubnunoreka LIOK
MotHocTb, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexannueckas sHeprus. Kunernueckas u bubmuoreka [IOK
MOTEHIMATbHAS YHEPTUSI https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHHs] MEXaHUYECKON YHEPTHU brbmmorexa [TOK

https://m.edsoo.ru/ff0a4360

64 Pemenne 3agau no treme "Padora u
MOIIHOCTb. DHEPIus"

65 O6o0maromuii ypok o teme «Pabora u
MOIIHOCTb. DHEPIHsI»

66 [ToBTOpenue. Pabora ¢ TekcTamu 1o Teme bubmuorexa [IOK
"Mexannueckoe IBHKeHne" https://m.edsoo.ru/ff0ad4ee6
[ToBTOpenue. Pabora ¢ TekcTamu 1Mo Teme

67 "JlaBneHue TBEPABIX TEJ, KUIKOCTEN U bubnnorexa [JOK

" https://m.edsoo.ru/ffOa4ffe
ra3oB

68 HTorosast KOHTpOJbHAs paboTa Ne 3
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcbl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Monenn TBEpAOTO, KUIKOTO U
3 ra3o00 a3H0F;0 COCTOSIHUSI BEILIECTBA 1 bubmmorexa [JOK
p ' https://m.edsoo.ru/ff0a540e
ArperaTHble COCTOSIHMSI BELLIECTBA.
OOBsicHEHHE CBOWCTB TBEPAOTO, KHUIKOTO U
4 ra3o00pa3HOro COCTOSHUI BEIIeCTBa Ha 1
OCHOBE IOJIOKEHHUM MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH
) Kpucrannuueckue u amopgHble Tena 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 Temmnepatypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TEIUIOBOT'O IBUYKEHUS YaCTHUI]
8 Buyrpennss sueprusi. CnocoO6bl H3MEHEHUs 1 bubmuoreka [IOK
BHYTPEHHEHN HEPTrUun https://m.edsoo.ru/ff0a5c60
bubnunoreka LIOK
9 Bunpr Tertonepegaun. TenaonpoBogHOCTD 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
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https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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https://m.edsoo.ru/ff0a6412

bubnunoreka LIOK

10 Konperuus. Manyerne https://m.edsoo.ru/ff0a5a26

1 KonuuectBo Temnotsl. Y aenbHast bubnnorexa [{OK
TEIIOEMKOCTb https://m.edso00.ru/ff0a6976

12 YpaBHEHHE TEIJIOBOTO OaaHca. bubnmnoreka HOK
TennooOMeH u TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Pacuer konuuecTBa TEIUIOTHI,

13 HEO0OXOMMOTr0 JIJIsI HarpeBaHUs Tena U
BBIJICTIIEMOTO UM TIPH OXJIXKICHUU

14 JlaboparopHnas pabota Ne 1 "M3yuenue bubmmoreka [JOK
mpoiiecca TerioooMeHa” https://m.edsoo.ru/ff0a6a98

15 JlaGopaTtopnast pabota Ne 2 " M3mepenue bubmmoreka [JOK
yEIbHON TEIJIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a65c0

16 Pemenue 3agau no teme "KonuyectBo bubmuoreka [{OK
TEII0THI" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUMBA. Y ieibHasl TEeMI0Ta bubmmnoreka HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenne n oTBEpAEBaHUE

18 KPHUCTAJUIMYECKUX TeJ. Y AebHas TeIoTa bubmorexa LOK

https://m.edsoo.ru/ff0a71d2

TUTaBIICHUS

19 Pemenue 3agad mo Teme "DHeprus TOIIIMBA. bubmmoreka [JOK
[InaBnenue" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHJIEHCAIUS. bu6muoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora

21 nmapooOpa3oBaHus U KOHICHCAIIUH. bubmuoreka [IOK

3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT
aTMoc(hepHOro JaBICHHUS

https://m.edsoo.ru/ff0a786¢
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Brnaxnocts Bo3ayxa. Jlaboparopuas pabota

bubnunorexa LIOK
22 Ne 3 "OmnpeneneHne 0OTHOCUTEIIBHOM
bea : https://m.edso0.ru/ff0a7628
BJIQYKHOCTH BO3/yXa
93 Pemenue 3a1a4y Ha onpe/ieieHUe BIAKHOCTH
BO3/1yXa
[TpuHIIUTIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.
24 [TapoBas TypOuHa. /IBurarenab BHyTPEHHETO
CTOpaHHUs
o5 KII{ TenmoBoro nBuraresns. TemnoBbie bubnuorexa [IOK
JIBUTaTEIH U 3alIUTa OKpYyKarolel cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHCHHSI U TIPEBPAICHHS SHEPTUN
B TETUIOBBIX IIPOIECCcax
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
27 "Tennosble sBicHUA. M3meHnenue bubmorexa [JOK
s . https://m.edsoo.ru/ff0ag83f2
arperaTHbhIX COCTOSTHUH BEIIeCTBA
Konrtponbnas pabora Ne 1 o Teme
| bu6nmorexa LIOK
28 Tennoseie aBiaenus. M3meHnenue
N " https://m.edsoo.ru/ff0a86ae
arperaTHbeIX COCTOSTHUH BeIllecTBa
29 Dnektpusanus Ten. [[Ba pona
DIIEKTPUIECKUX 3apSI0B
30 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH bubnunorexa LIOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpudeckoe noje. HampsskeHHOCTh
31 sJIeKTpUUeckoro noid. Ilpuanun bubnnorexa [JOK
p P . https://m.edsoo.ru/ff0a8a0a
CYIIePIIO3UITUH JICKTPHUSCKUX TTOJICH
39 Hocurenu anmekTpudeckux 3apsaoB.

OnemeHTapHbIN 3apsan. CTpoeHue aToma
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33 [IpoBOgHMKY U TUANEKTPUKU. 3aKOH Bu6mumoteka [JOK
COXpaHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
34 Pemenue 3agau Ha IpUMEHEHUE CBOKICTB bubnmnoreka HOK
ANEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHUS €0
35 cymecTBoBaHus. MIcTOUHUKH bubmorexa LOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
36 DJIEKTPUUYECKUI TOK B METAJIAX, JKUJIKOCTAX bubmmoreka [JOK
Y raszax https://m.edsoo.ru/ff0a9838
37 JlecTBHS 2IEKTPUUECKOT0 TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 DneKTpudecKas elb U €€ COCTaBHBIC YaCcTH
bu6nmorexa LIOK
39 Cuna ok, https://m.edsoo.ru/ff0a8bd6
JlaGopatophas pabota Ne 4 " Coopka
40 AIEKTPUUECKOM IETH ¥ U3MEPEHUE CUITBI
TOKAa B €€ Pa3IMYHBIX YacTaX"
bubnmorexa LIOK
41 DnekTpuueckoe HanpshkeHue. BonbTMerp. https://m.edsoo.ru/ff0ade14
42 3aBUCHMOCTh CHIIBI TOKA OT HAIPSHKCHHUS. bubnmnoreka [JOK
3akon Oma aJig y9acTka 1enu https://m.edsoo.ru/ff0aad44a
43 Pemenue 3anau Ha npumeHeHue 3akoHa OMa bu6muoreka [JOK
JUISL PA3JIMYHOTO COEIMHEHHUS IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
44 ConpoTHBICHUE MPOBOAHUKA. Y ICIBHOE bubnmnorexa [JOK
CONPOTHUBJICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHuas pabota Ne 5 "U3mepenue BuGmorexa IOK
45 COTIPOTHUBIICHHUS MMPOBOIHMKA. V3ydueHune

MpUHIIMNA AeHCTBUS peocTaTa"

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa04e

IlocienoBaTeabHOE COEIUHEHUE

bubnunorexa LIOK

46 MIPOBOJHUKOB https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabota Ne 6 "I[IpoBepka
47 MPABUJIA CJIOKEHHUS HAIIPSKEHUN TIPU bubnmnoreka HOK
MOCJIEA0BATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
48 [TapannensHOE coOeIMHEHNE TPOBOIHUKOB
49 JlaboparopHas pabota Ne 7 "M3yuenue bubmmoreka [JOK
napasuieIbHOTO COSTMHEHUS TPOBOIHUKOB" https://m.edsoo.ru/ff0aadle
Pewmenune 3anad o reme
50 "IlocnenoBarenbHOE U MapaICIbHOE
COEIMHEHHUE MPOBOIHUKOB"
51 PaboTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. bubnnorexa [JOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaboparopHas pabota Ne 8 "M3smepenue
52 MOH_[I-IIJOCTI/I;) u pa%OTBI TOKa B 3neKT§quCKoﬁ brbmmorexa LIOK
" https://m.edso0.ru/ff0ab3e0
Jamre
DIIeKTpUUECKHE e U MOTPEOUTENN
53 aIIeKTpUYecKoil sHepruu B ObITy. KopoTkoe brbmmorexa [TOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
54 "DnekTpruuecKkue 3apsabl. 3apsSKEHHbIC Tela bubnuotexa [JOK
" X B3auMoeiicTBus. IlocToOIHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUUECKUI TOK"
KonTponbnas padota Ne 2 o reme
55 "DrekTpuUecKue 3apsabl. 3apsKCHHBIC Tena bubnmoreka [JOK

U UX B3auMoaeucTBus. I1ocTOSHHBIN
AIEKTPUYECKHUM TOK"

https://m.edsoo.ru/ff0abea8
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ITocTosiHHBIE MAarHuThLl. MarHUuTHOE IIOJIE.

56 MarHuTHo€ 1moJjie MPOBOJHUKOB C TOKOM U bubmorexa OK
p https://m.edsoo.ru/ff0acOba
ITOCTOSIHHBIX MarHUTOB
OmneiT OpcTena. MaruutHoe nose
57 3JIEKTPHUUYECKOTO TOKa. MaruuTHoOE 10JIe bubmorexa [IOK
P ’ https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
58 [IpuMmeHenne 3JIEKTPOMArHuTOB B TEXHUKE bubmotexa [JOK
P P ' https://m.edsoo.ru/ff0ac74a
bubnunoreka LIOK
59 MaruauTHoe 1oJie 3eMin
https://m.edsoo.ru/ff0ac3d0
60 JlelicTBME MAarHUTHOTO TOJISI HA POBOJHUK C
TOKOM. MHIYKIMSI MATHUTHOTO TTOJISL.
DIIeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
61 Hcnonp3oBaHue 2IEKTpOABUTATEIICH B bubmorexa [JOK
. p https://m.edsoo.ru/ff0ac86¢c
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.
62 Omnpitel Dapanes. 3aKOH AMEKTPOMArHUTHOM
uHaykuuu. Ilpasuno Jlenna
Dnektporereparop. CrocoOsl MomydeHus
63 AIIEKTPUUYECKON IHEPTUHU. DIEKTPOCTAHIUH
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHU
64 Pemenue 3agau no reme "DneKTpUUECKUE U
MarHuTHbIE SBICHUS"
65 O0600mmamuil ypok 1mo Teme bubnmnorexa [JOK
"DJIeKTpUUECKUE U MAarHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 [ToBTOpenue. PaGora ¢ TekcTamu 1o Teme bu6muoreka [JOK
"TennoBele SBICHUA" https://m.edsoo.ru/ff0acc5e
67 [ToBTOpenue. PaGora ¢ TekcTamu 1o Teme bubnmoreka [JOK

"IToCTOAHHBIN NEKTPUUECKUN TOK"

https://m.edsoo.ru/ff0acdc6
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabusie IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 MexaHnnueckoe ABMKeHHEe. MaTepuaibHas 1
TOYKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmoreka [IOK
2 1
MEXAHUYECKOTO IBUKCHU https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIHHENHOE NBMKEHHE 1 bubmmorexa LOK
P p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [TpstmonMHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOTUHEINHOTO
6 pPaBHOYCKOpEHHOTO ABIMKeHUs. ['padux 1
CKOPOCTH
7 Pemenne 3agau o teme "MexaHndeckoe 1 bu6mmorexa [IOK
nBmxenune" https://m.edsoo.ru/ff0adb18
8 CBoOoaHoe magenue teia. OnbIThl [amunes 1
PaBHOMEpHOE IBHKEHUE TIO OKPYKHOCTH.
9 ITepuon II; yacTora 00 aH.leHPIpr}K 1 bubmmorexa [TOK
pue P ' https://m.edsoo.ru/ff0ae176
JluHeiHas U yrioBas CKOPOCTH
10 LleHTpOCTpEMUTETEHOE YCKOPEHHE 1
. bubnuorexa [IOK
11 [Tepserit 3akon HeroToHa. BekTop cutbt 1 1

https://m.edsoo.ru/ff0ae612
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12 Bropoii 3akon HeroTona. bubmumoreka [IOK
PaBHopelicTByOIIAsA c1iia https://m.edsoo.ru/ff0ae72a
. bubnmoreka [JOK
13 Tperuii 3akoH Herorona. Cynepno3unus cui https://m.e dsogru /£026982
14 Pemenue 3aga4 Ha TPpUMEHEHUE 3aKOHOB bubnnoreka [HOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuua ynpyroctH. 3akow I'yka ngs?;;?:cizg roulllfanecaZ
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlaboparopHuas pabota Ne 1 «Onpenenenue bubnuorexa [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [HOK
18 Cuna Tpetis https://m.edsogru/fanf738
bubnnorexka [JOK
19 Pemenue 3amau o teme «Cumna TpeHUsD» httos://m.e dsogru /f0afa26
20 JlaGopatopHas pabota Ne 2 "OnpezneneHue bubnnorexka [JOK
Kod(UIIMEeHTa TPEHUS CKOIbKEHHS " https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsl HeroToHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
29 Cuiia TSKeCTH Y 3aKOH BCEMUPHOTO bubnmoreka [JOK
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaIEHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHue TET BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenue 3agad mo teMme "Cuiia TSKECTU U bu6mmorexa [IOK
3aKOH BCEMUPHOTO TSATOTCHHS" https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocMHuuecKas CKOPOCTb. bubnuoreka [IOK

HeBecomMocTs u neperpy3ku

https://m.edsoo.ru/ff0af33c
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PaBHOBecue MaTepuaJIbHOW TOYKH.
AoOcomroTHO TBEpIOE Tesno. PaBHOBecHe

bubmuorexa [JOK

26
TBEPAOTO TeJa C 3aKPEIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LleHTp TsbkecTn
PaBHOBecue MaTepuaJbHOW TOYKH.
97 AoGcomoTHO TBEpAOE Teno. PaBHOBecue
TBEP/IOrO Tela C 3aKPETIEHHOI OChI0
BpaieHus. MoMeHT cuiibl. LleHTp TsoxecTu
28 Pemenue 3aga4 mo reme "MOMEHT CHJIBIL. bubmuoreka [JOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[TonroroBka K KOHTPOJIBHOU paboTe MO TeMe
29 "MexaHu4yecKoe IBUKEHUE bubmmorexa [JOK
. A ) ’ https://m.edsoo.ru/ffob0408
BzaumoperictBue Ten
Konrtponbnas padora Ne 1 o Teme
30 "MexaHNYeCcKOe IBIKEHUE bubmmorexa [TOK
. ) ’ https://m.edsoo.ru/ffOb06ec
BaumoneiictBue Ten
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXpaHEHHUs UMITYyJIbCca. YTIPYroe u bubmmorexa [OK
p y o 24 https://m.edsoo.ru/ffOb07fa
HEYIIPYroe B3auMOIeHCTBUE
Pemenne 3agad mo Teme "3akoH coXpaHEHUS bubnmnoreka [JOK
32 |
VMITyJIbCa https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenus "PeakTuBHOE ABMKEHUE
B IIPUPOJIE U TEXHUKE"
bubmuorexa [JOK
34 Mexannueckas paboTa U MOIIIHOCTb
P - https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TSKECTH, CHITBI YIPYTOCTH H bubnuotexa [JOK

CHUJIbI TPCHUSA

https://m.edsoo.ru/ffOb0db8
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JlaboparopHuas pabota Ne 3 «Onpenenenue
paboThI CHITBI TPEHHS TTPU PABHOMEPHOM

36
JBIDKCHHUH TeJIa TI0 TOPU30HTAIBHON
MTOBEPXHOCTH
37 Cas3b dHepruu u padoTsl. [loTeHnanpHas
SHEPTUs
Kunernueckas sueprus. Teopema o bubmuorexa [JOK
38 .
KMHETUYECKOU SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMS YHEPIUU B MEXAHUKE
40 Pemenue 3aga4 mo teme " 3aK0oHBI bubmuoreka [JOK
coxpaHeHus" https://m.edsoo.ru/ffOb12fe
41 KoiebarenbHoe IBUKEHHUE H €TO bubmuorexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxatoiue Kojaebanusi. BeiHyK1eHHbIe bubnuotexa [JOK
Kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnueckuil ¥ NpyKUHHBIM MasITHUKH
44 [IpeBpalienue 3Hepruu Npu MEXaHUUECKUX
KOJICOaHMIX
45 Pemenue 3agau Ha HAXOXKIEHUE TIEpUOAA bu6mmoreka [IOK
MIPY’KWHHOT'O U MaT€MAaTHYECKOTO MasiTHUKA https://m.edsoo.ru/ffOblaec
JlaGopatopHas pabota Ne 4 "HccnenoBanue
46 IIEPHUOA M 4aCTOTEI CBOOOIHBIX KOJIEOaHMIH bubmmorexa [IOK
PHOA ; https://m.edsoo.ru/ff0b197a
HUTSHOTO MasTHUKA OT €T0 JIJTHHBI
JlaGopaTtopHas padora Ne 5 «IIpoBepka
47 He3aBI:/1ch;ocmpne nozaa Koneé)amﬂg rpy3a bubmmorexa [JOK
pro py3d, https://m.edsoo.ru/ff0b197a
MO/BEIICHHOTO K HUTHU, OT MacChl Tpy3a»
48 KomnebaTenbHoE IBHIKCHHE.

Bunsl konebdanuii.
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49 Pe3onanc
Mexanudeckue BoiaHbl. CBoiCTBa
50 MexaHu4ecKux BoJH. [IpononbHbie u bubmmorexa [TOK
P https://m.edsoo.ru/ffob21fe
MOTNIEPEYHBIE BOJIHBI
51 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa
52 I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YabTpa3Byk u bubnmnoreka [JOK
UHQPaA3BYK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJILHOU pabOTe MO TeMe
54 "3akoHbI cOxpaHeHUs. MexaHnueckue bubmmorexa LOK
P " https://m.edsoo.ru/ffOb25f0
KoJie0aHusl U BOJHBI
KontponbHas padota Ne 2 o Teme "3aK0oHBI
55 coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"
DNEeKTpOMarHuTHOE TOoJe€. bubnuoreka [IOK
56
DNIeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa JIEKTPOMArHUTHBIX BOJTH
VYpok-koHpepenmus "llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Vcrionbs30BaHue bubnnorexka [JOK
ANEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
JlaGopaTtopHnast pabota Ne 6 "M3yuenue
. bubnuorexa [JOK
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
\ https://m.edsoo.ru/ffOb2c6c
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa
50 Pemenue 3a1au Ha onpeeneHne 4acToThl U

JJINHBI SHGKTpOMaFHHTHOﬁ BOJIHbI
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DNeKTpOMarHuTHast IPUPO/Ia CBETA.

bubmuorexa [JOK

61
CxopocTth cBeTa. BoirHOBBIE CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe
62 acnpocTpaHneHue csera. 3armenus CoiHIa U bubmmorexa [JOK
Pactipoctp ' B https://m.eds00.ru/ff0b3658
Jlynsl
3aKOH OTpakeHHs cBeTa. 3epkaia. Pemenue
63 3a/1a4y Ha IPUMEHEHHE 3aKOHA OTPAKCHHUS bubmmorexa [JOK
A P P https://m.edsoo.ru/ffOb38c4
cBeTa
[Ipenominenue cBera. 3aKOH IPEIOMIICHUS bubnuorexa [JOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 I/IcnonbsoBZEI)de HonHono BHYTPEHHETO bubmorexa LHOK
yip https://m.edsoo.ru/ffOb3c5c
OTpPaXKeHUS B ONTHYECKHUX CBETOBOAAX
66 JlabopaTtopHnas padota Ne 7 "Onpenenenue
1oKazaresns npejaoMiaeHus"
VYpoxk-koHdepenuus "HcnonapzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OnTHyeckas cuia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
bubmuorexa [JOK
69 [TocTpoenne n300paXkeHNI B THH3AX
P P https://m.edsoo.ru/ff0b444a
70 Pemienue 3a1au Ha mocTpoeHue bubnmoreka [JOK
U300pakeHHi B JIMH3aX https://m.edsoo.ru/ffOcOe2a
JlaGopaTtopHnas pabota Ne 8 "Onpenenenue
. bubnuorexa [JOK
71 (OKYCHOTO PacCCTOSHUS U ONITUYECKOM CHIIBI

coOuparorie THH3bI"

https://m.edsoo.ru/ff0b4206
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7 Ypok-koHpepenmus "OnTuyeckue TNH30BbIC bubnmoreka [JOK
npuoopsI" https://m.edsoo.ru/ffOc0a7e
73 I'na3 kak ontuyeckas cucrema. 3peHue bubmmorexa LIOK
P https://m.edso0.ru/ff0b4684
74 Ypok-koHpepennus "Jledextsr 3penus. Kak
COXpaHMTb 3peHue"
Paznoxxenue 6enoro csera B crieKTp. ONbITHI
75 Hrerotona. CnoxeHue CrieKTpalbHbIX IBETOB bubmmorexa [JOK
] P t ' https://m.edsoo.ru/ffoc0f4c
Hucniepcus ceera
76 BoHoBbIE cBOMiCTBA CBETA: AUCIIEPCHS,
uHTephepeHIus U TUdpaKIus
77 OmnwiTel Pe3epdopaa v ruranetapaast MOJIeIhb bubnuorexa [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynarel bopa. Monens atoma bopa
79 HcmyckaHnue U MOIIONICHUE CBETa aTOMOM. bubnnoreka [JOK
KBanrtsl. JIuneiiuaTeie criekTpsl https://m.edsoo.ru/ff0c144c
80 JlaGopaTtopHnast pabora Ne 9 "HaGmronenue bubnmnoreka [JOK
CHEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550
81 PagroakTHBHOCTH 1 €€ BHUIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hyknonnas bubnmnoreka [JOK
82
MOJICJIb https://m.edsoo.ru/ffOc18ac
bubmuorexa [JOK
83 P N
aJIM0aKTHUBHEIE TpeBpaiieHus. M30Tomns httos://m.edsoo.ru/ffoclald
[lepuon nonypacnana Jlaboparopnas pabota
84 Ne 10 "M3mepeHue ecTecCTBEHHOTO

pamuanmoHHoro ¢oHa 103uMeTpoM"
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Ypoxk-koudepenuus "PagroakTuBHbIC

bubmuorexa [JOK

85
W3JIyYEHHUS B IPUPOJAE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
86 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3aps0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
87 Jlaboparopnas pabota Ne 11 "U3yuenue bubmmoreka [JOK
JeneHus siapa ypana mo ¢gororpaduu TpekoB" https://m.edsoo.ru/ffOclb4a
88 DHeprus cBA3U aTOMHBIX siziep. CBs3b MacChl bubnnorexa [JOK
Y SHEpPruu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amaq o teme "SnepHbie peakuu”
Jlaboparopnas pabota Ne 12 "Uzyuenue
bubnnorexa [JOK
90 TPEKOB 3aPsKEHHBIX YaCTHUIL IO TOTOBBIM 1
o s https://m.edsoo.ru/ff0c245a
otorpadusm
o1 Peakuuu cunTte3a u neneHus saep. bubnuotexa [JOK
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ffOc1e88
VYpok-koHpepenmus "AnepHast sHepreTuka.
92 JleficTBUS pagliOaKTUBHBIX U3JIy4€HUN Ha
JKUBbIE OpraHU3MbI"
Ob6o06maromuit ypok o Teme
93 "DNEeKTPOMarHuTHOE MOJIE.
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
SABIEHUS"
[ToBTOpenue, 06006menHue. Pemenue Eub 1OK
nonuoTexa
94 pacyeTHBIX M KaueCTBEHHBIX 3a/1a4 [0 TEMe
- | https://m.edso0.ru/ff0c2572
€IUIOBBIE NTPOLIECCHI
[ToBTOpenue, o6o0eHue. Pemenne Eub OK
nonuoTexa
95 pacUeTHBIX U Ka4ECTBEHHBIX 3a/1a4 110 TEME 1

"KIIJI TermoBsIx aBurarencii”

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 0600mmenue. Pemenne

bubmuorexa [JOK
96 pacYeTHBIX M KaYECTBEHHBIX 3a7a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/ snexrpoycTtaHOBOK"

97 [ToBTOpenue, o606meHue. JlabopatopHbie 1 bubnnoreka [HOK
pabotsl o kypey "CBeroBbie siBIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHne. Pabora ¢

98 TEKCTaMH 110 TeMe ""3aKOHbI COXPAHCHHUS B 1 bubmorexa [JOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHKE

99 [ToBTOpenue, 0606menue. Padora ¢ 1 bubnuorexa [JOK
TexcTaMu 1o TeMe "Kosebanus 1 BOJHBI" https://m.edsoo.ru/ff0c2e82

100 [ToBTropenue, 06o0menune. Padora ¢ 1 bubmmoreka [IOK
TekcTaMu 110 TeMe "CBeTOBBIC SBJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTrOopenue, o6o0menue. Pabora ¢

101 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1
¢duzuka"

bu6mmoreka [JOK
102 n 0 1
0 TOTOBAA KOHTPOTLHAs padoTa Ne 3 https://m.edsoo.ru/ff0c223e
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 12



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c223e




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

Ipeamer Kaace | Ilopsaakoseini | HaumenoBan ABTOp Mertoanveckoe Ouenounnie Konnuyec | Ilpumeu
HoOMeEp ne y4eOHuKa (aBTOpCKMIA nocobue, MaTepHaJIbI TBO anue
y4eOHHKA B KOJIJICKTHB) Hoyponble JacoB B
(dexepaibLHOM yuyeOHHKA TJIaHbI Hej1eJ110/
nepeyHe roa
Y4eOHMKOB
1.1.2.6.1.1.1 @usuka: 7-i | Ileppinkun U.M., | YMK A. B. VMK A. B. 2/68
KJacc: Bauor A.W. [Tepbiukuna, E. M. | Ilepsimikuna, E. M.
Drsnka 7AbB 6a30BLIi I'yrauk «@usuka». | ['ytHHK «Duzukay.
H YPOBEHbD: 7 knacc (aBTOpHI 7 xitacc (aBTOpPBI
yaeOHHK H. B. ®unonosuu, | H. B. ®umonosuy,
E. M. I'yTHHK) E. M. I'yTHHK)
1.1.2.6.1.1.2 dusuka: 8-i [Meppimkun M. | YMK AL B. YMK A. B. 2/68
KJIace: M., UBanoB A. U. | llepsimkuna, E. M. | Ilepbimikuna, E. M.
disuKa 8Ab 6a30BBbIi I'ytauk «@usuka». | I'yrHuk «Pusnkay.
H YPOBCHD: 8 xiacc (aBTOpHI 8 xiacc (aBTOpHI
yaeBHUK H. B. ®unonosuu, | H. B. ®umonosuy,
E. M. I'yTHHK) E. M. I'yTHHK)
1.1.2.5.1.7.3 @usuka: 9-i1 | Ieppimkun A.B., | YMK A. B. YMK A. B. 3/102
KJacc: I'yrauk E.M. [Tepbiukuna, E. M. | Ilepsimikuna, E. M.
i ['ytHuk «®@uzukay. | I'yTHUK «Du3uKay.
Duzmka 9ABB 5;3(;233 9}I]<nacc (aBTOpBI 9}17<nacc (aBTOpBI
yu e6HI/IK‘ H. B. ®unonosuy, | H. B. ®unonosuy,

E. M. I'yTHHK)

E. M. I'yTHUHK)
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