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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOIO o00Iero o00pa3oBaHUS
COCTaBJIeHa Ha OCHOBE TOJOKEHUH M TpeOOBaHMIA K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOM MPOTrpaMMBbl, NPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHON pabouelt mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yue6Horo npeamera «Duzukay.

Copepkanue mnporpaMMmbl 10 (QU3MKE HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYaloIIMXCS M OpraHM3alli0 H3yueHUs
¢u3MK1 Ha JAeATEIbHOCTHOM OcHOBe. B mporpaMme mo (u3MKe YUYUTBIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenMera B peanusanuu tpedboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM 00y4YeHHUs, a TAKKe
MEXKIMPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00I11eTO 00pa30BaHUSI.

[IporpamMma no (u3uKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
o rogaMm oOydeHus (IO KjaccaM), mpejaraeT NpUuMEpPHYI0 MOCIe0BaTEIbHOCTh
W3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS TPEIMETHOTO COACPXKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIIMXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LETbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTEIO B CO3[JaHUU pabodeil mporpaMMbl o y4eOHOMY TIPEIMETY .

dusuka sBISETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJbKY (U3NYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U
SBICHUH, W3yYaeMbIX XHMHEH, OHOJIOTHEH, acTpoHOMHEH © (U3UYCCKOU
reorpa¢uel, BHOCHUT BKJIaJ B E€CTECTBEHHOHAyYHYI0 KapTUHYy  MHUDA,
npenocTaBisieT HauOoyiee SCHbIE OOpa3lbl NPUMEHEHUsS HAyYyHOTO MeETona
MO3HAHMS, TO €CTh CIIOCO0a MONYYeHUS JOCTOBEPHBIX 3HAHUIA O MHpE.

Onna w3 raaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEepeca K HayKe Y 00ydJaronuxcs.

Nzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE IMpEAIoJiaracT OBJAJCHHE
CJIEIYIOIUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

® Hay4yHO OOBSCHATH SIBJICHHUS;

e OLEHHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEeI0BaHUS;

e HHTEPHpPETUPOBATh  JaHHbIE W  HUCIOJb30BaTh  HAy4yHbIE
J0Ka3aTeNbCTBA JJIs MOJTy4YEHHUsI BHIBOJIOB.

[lemn wsydenus (U3MKH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
ompeneneHsl B Konuenmuu npenogaBanus ydeOHoro mpeamera «®Dusnka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoii @exepauuu, peaTnu3yOIIHUX
OCHOBHBIE  00I1I€00pa30BaTENbHbBIE MPOrPaMMBbl, YTBEPXKIEHHON pelIeHUEM
Komnnerun Munucrepctsa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOa OT 3
nexadps 2019 r. Ne [1K4BH).



Heaun nzyyenuss Gusuku:

npuoOpeTeHne HUHTepeca W CTpeMJIeHHS OOydalomuxcs K HaydHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYaIbHBIX W TBOPYECKUX
CITIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
HCCJICI0BATEILCKOTO OTHOIICHHSI K OKPY KAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTara H3yYCHHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE TMPEACTABICHUN O poiid (U3UKMU 1T PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  TpPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCHOHAIBHON JIESITEIFHOCTH, CBI3aHHOM C (DM3MKOM, IOATOTOBKA K
JabHENIIeMy 00y4eHHUIO B 9TOM HAlpPaBIICHUU.

JlocTikeHre 3THUX Ieled mporpamMMbl 1o (M3MKE HA YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusi 00ECIIEUYNBACTCS PEIICHUEM CIIEYIOIIUX 3a1a4:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHMHM  BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKHX, MAarHUTHBIX M KBaHTOBBIX
SBIICHUSX;

nproOpeTeHNEe YMEHHUI OMHCHIBATH M OOBSACHATH (PU3UUYECKHUE SBICHUS C
MCIIOJIb30BaHUEM TIOJYyUEHHBIX 3HAHUI;

OCBOGHUE METOJIOB pEIICHUs MPOCTEHIIMX pacdyE€THbIX 3adad C
UCIIOJIb30BaHUEM (PU3UYECKMX MOJENEN, TBOPYECKMX M HPAKTHKO-
OpPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUIN HAOII0AATh MPUPOJHBIE SBJICHUS U BBIIOIHATH OIBITHI,
nabopatopHble  pabOThl M SKCIEPUMEHTAJIbHBIE HCCIENOBAHUS  C
HCIIOJIb30BaHUEM U3MEPHUTEIBHBIX MPUOOPOB;

OCBOEHHE NMPUEMOB PabOTHl ¢ MH(pOpManueld (PU3NYECKOro COJEp KAHMS,
BKJIFOUYasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTIKCHUAX (U3UKH, aHAIIU3 U
KPUTHYECKOE OlICHWBaHNE WH(POPMAIINH;

3HAKOMCTBO €O cepaMu podecCUOHATBLHON ACSTEILHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSX (PU3NUECKOIN HAYKH.

Ha wn3ydyenue Qusuku (6a30BBI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETro

oOpa3oBaHus oTBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEZCIIO), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 4yaca B HEJENIO).

[Ipennaraemseiii B mporpaMMe 1o GU3MKE MepedeHb JabopaTOPHBIX padoT U
OMBITOB HOCUT PEKOMEHJATEIbHBIN XapaKTep, YUUTENb JeJIaeT BEIOOp MPOBEACHUS
7a00paTOPHBIX PabOT M OMBITOB € YYETOM HWHIUMBHUAYaJIbHBIX OCOOCHHOCTEU
0o0yyJarommxcsi, CIUcKa AKCIEPUMEHTAIbHBIX 3aJlaHHi, TpeajiaraéMblX B paMKax
OCHOBHOI'0 FOCYJJapCTBEHHOT'0 3K3aMeHa Mo (hU3UKe.



B kaxxaoM kiacce 3arlaHupOBaHbl CIEAYIOIINE KOHTPOJIbHBIE MEPOIPUATHUS
(aAMUHUCTPATUBHBIN KOHTPOJIb):

1. BxonHast koHTpoJibHast paboTta (kpoMe 7 Kiiacca)

2. Temaruyeckas KOHTPOJIbHAsI paboTa IO UTOraM MOJyTOAMS

3. IIpomexxyTouHas aTTecTauus 1o uToraM yueOHOro roja.

COAEPKAHUE OBYUEHUA
7 KIIACC

Paznes 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KaIOLIEro Mupa.

®usuka — Hayka O npupoxe. SBinenus npupoapl. dusznueckue SBICHUS:
MEXAHUYECKUE, TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckne BenWUUHBL. V3Mmepenne ¢usnuecknx BenuuuH. Duznyueckue
npuoopsl. [lorpentHocts u3mepenuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u jpyrue eCTeCTBEHHbIE HAyKM H3y4aloT MPUPOSIY.
EcrecTBeHHOHAYy4HBIM METOJ] MO3HAHUS: HAOIIOJICHUE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 0OBSICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3NUecKUX SBICHHUM C MOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHHnueckue, TEIUIOBbIE, JJEKTPUYECKHWE, MArHUTHBIE, CBETOBbBIC
SIBJICHUSL.

2. Dusnyeckue MpuOOPHI U MPOLEypa MPSIMBIX U3MEPEHHUM aHAJIOTOBBIM U
M (HPOBBIM TPUOOPOM.

Jlabopamopnule padbomot u onvimel.

1. OmpeneneHure 1EHBI IeTIEHUS Kbl U3MEPUTEIIBHOTO MPUOOpa.

. M3Mepenue paccTosHuM.

N3mepenne o0bEMa )KUIKOCTU U TBEPAOTO TENA.

Ornpenenenue pa3MepoB MajbIX TEJ.

N3mepenue Ttemreparypbl NMpU NOMOIIM KUAKOCTHOTO TEPMOMETpa H
JaTYMKa TeMIIEpaTypHl.

6. lIpoBeneHue uccienoBaHUsl MO MPOBEPKE THUIIOTE3bI: JAJIbHOCTH MOJIETA
IIapyKa, MyIIEHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OoJibllle BhICOTA
myCKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUA 0 CTPOEHNH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OINbITHI,

JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBrkenne dactul] BemlectBa. CBsi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temneparypoil. bpoyHoBckoe nBxkeHue, aud@ysusa. BzaumoneiicTBue yacTuil
BEIIECTBA: MPUTSHKEHUE U OTTAJTKHBAHUE.
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ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEH M TBEPIBIX
(kpucraminyeckux) Teia. B3auMocBsi3b MEXK]y CBOWCTBAMU BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUIM BOJIBI.

Jlemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKECHUS.

2. HaG6monenue nuddyzum.

3. HaGmionenue  siBIeHUN,  OOBSCHSIONIUXCS  MPUTSHKEHUEM WM

OTTAJIKUBAHUEM YaCTHUIL BEIIECTBA.

Jlabopamopnuie padbomot u onvimol.

1. OueHka JuaMeTrpa aroMa METOAOM psAloB (C  HMCHOJIb30BAHHEM

dboTorpaduii).
2. OnpITHI 10 HAOJIIOJEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OmbITHI MO 0OHAPYKEHHIO ACHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSIKEHUS.
Pasnen 3. /IBu:keHne 1 B3aMMOJAEHCTBHE TeJl.
MexaHnuueckoe JBH)KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JABHMXKEHUH. Pacuér mytu u
BPEMEHU JBUKEHUSI.
SIBnieHue wWHepHMU. 3aKOH WHEpUMHM. B3amMmoneicTtBue Ten Kak MNpUYMHA
U3MEHEHUsSI CKOPOCTH JIBM)KEHUs Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIE
00BEMa BelecTna.
Cuiia Kak XxapakTepucThka B3auMmozencTBus Ten. Cuila ynpyroctd M 3aKoH
I'yka. 3MepeHue CWiibl ¢ TOMOLIBIO AUHAMOMETpA. fIBJICHHUE TATOTEHHUS U CUia
TskecTd. Cuiia TSHKECTH Ha Ipyrux miaHerax. Bec tena. HeBecomocts. CrioxkeHue
CWJI, HAMPABJICHHBIX O OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHusl.
Tpenue CKoNIbKEeHHS U TPeHUE NMOKOsA. TpeHre B NpUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HaGmronenue MexaHUUECKOTO JBUKEHHUS Tea.
2. U3mepeHue CKOPOCTH MPSIMOJIMHENHOTO JIBUXKEHUS.
3. HaGnroneHue siBJICHUS UHEPIIUH.
4. HabGnroneHue u3MEeHEHUsl CKOPOCTH TPU B3aUMOJICHCTBUU TEl.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEIL.
6. CnoxxeHue cuJjl, HallpaBJIECHHbBIX IO OJJTHOM MPSMOM.
Jlabopamopnuie padomol u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JABUKEHUS (IIApUKa B )KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa IIo
HAKJIOHHOM TIOCKOCTH.

3. Onpexaenenune MIOTHOCTH TBEPAOTO TENA.

4. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsDKeHUs (JIedopmariimn)
MPY>KUHBI OT MPUII0KEHHOM CHUITBI.



5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUAKOCTEN U ra3oB.

Hasnenune. CriocoObl yMEHBIIEHUS U YBEIUYEHHS JaBieHus. J(aBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEma, Temneparypbl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XUIAKOCTIMH U Tra3zamu. 3akoH Ilackans. IIneBmartnueckue
MaIllMHbl. 3aBUCHUMOCTh JABJICHUSI KUJKOCTH OT TIyOuHBI. ['mapocratnueckuit
napagokc. Coobmaromiyecst Cocyibl. [ 'uipaBinyeckue MeXaHu3Mbl.

AtMocdepa 3emun u armocepHoe AamieHue. l[IpuuuHbI CyliecTBOBaHMUS
BO3AyImHON o0onouku 3emiu. Omnbit Toppuyennu. M3mepenue arMochepHOro
JaBiaeHUs. 3aBUCUMOCTh aTMOC(EPHOTO IaBJICHUS] OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 M3MepeHuss aTMOC(hHEepPHOTO TaBJICHHUS.

JlelicTBrE )KUIKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.
3aBUCUMOCTbH JABIICHUS ra3a OT TEMIEPATYPHI.

ITepenaua naBneHUs KUJIKOCTHIO U Fa30M.

Coobmaroiuecst COCy/ibl.

I'mppasinueckuii mpecc.

. IIposinenue aeiicTBust aTMOC(HEPHOrO TABJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMA MOTPYKEHHOH YACTH
T€Ja U IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcioBHE IUIaBaHMs TEIl: IIABAHUE WIIA MOTPYKEHUE TEN B 3aBUCUMOCTHU
OT COOTHOIIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnule pabomot u onvimel.

1. HccnenoBanme 3aBHCHMOCTH Beca Tela B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCTH TeNa.

2. OmnpeneneHue  BBITAIKUBAIOLICH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJO,
MOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOIIEH CUIIbI, JEUCTBYIOILIEN HA TEJO
B JKMJIKOCTH, OT MaccChl Tea.

4. OnpITEl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJIKHUBAIOLICH  CHJIBI,
JCUCTBYIOIIEH Ha Telo B JKUAKOCTH, OT OOBbEMA MOTPYKEHHOW B
YKUJIKOCTb YaCTH TeJa U OT IIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU U
OIIpEAEIICHUE €€ TPY30HOABEMHOCTH.

Pa3nen 5. PaGoTra u MOIIIHOCTh. JDHEPrusi.

Mexannyeckast pabota. MOIIHOCTb.

[IpocTble MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuiio
paBHOBecusi pblyara. lIpuMeHeHue TmpaBWiia paBHOBECUsI pbluara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.
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Mexannueckass dHeprusi. KuHeTnueckass W TNOTEHUHMANIbHAs HSHEPIHUS.
[IpeBpailieHrie 0IHOTO BHIa MEXAHUYECKOW SHEPTUU B APYTrOid. 3aKOH COXpaHEHUs
SHEPIUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomut u onvimoi.

1. Omnpenenenue pabOThl CUIIbI TPEHHUS MPU PAaBHOMEPHOM JBHUKEHUM TeJia

10 TOPU3OHTAJILHON MMOBEPXHOCTH.
2. HccnenoBanue ycinoBUM paBHOBECHS pbluara.
3. Nsmepenue KII/] HaKJIOHHOM MJIOCKOCTH.

4. M3ydeHune 3aKOHA COXPAaHECHUSI MEXAaHUUYECKON SHEPTUH.
8 KIIACC

Pa3znen 6. TerioBble siBJICHHS.

OCHOBHBIC TIOJIO)KEHUSI MOJICKYJISPHO-KMHETUYECKOW TEOPUH CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHOKUHETUYECKON TEOPUH.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSIHUM BelIeCTBa.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, >KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJOXEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOpHH.
CmaunBaHu€e U KallWJUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHne U CKaTHeE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBMKEHUS
gactuirl. Buytpennsas osHeprus. CnocoObl HW3MEHEHUsS BHYTpPEHHEH DSHEpPruu:
Teronepeaaya u COBEpIICHHUE paboTHI. Buabt TeIIonepeaaun:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUCHHE.

KonnuecTtBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TeriooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TerioBoro OanaHca. IlmaBiaenue w
OTBEpACBAHUE KPUCTANIMUECKUX BEIIECTB. YJeiabHas TeIUIOTa IUIaBJICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YnenbHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTb TeMIIEpaTypbl KHUIIEHUS OT aTMOC(epHOTo
JABJICHUS.

Bnaxxnocth Bo3ayxa.

DHeprus TOIJIMBA. Y IeJIbHAs TEIJI0Ta CTOPaHUsI.

[Mpuniuner pabotel TeroBbeix aurareneit KIIJ[ temmoBoro npurarens.
TemnoBble IBUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIbL.

3aKOH COXpAHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmronenue 6pOoyHOBCKOTO JBUKEHHUS.

2. HaG6monenue nuddyzum.

3. HaGmroneHue siBieHUN CMauuBaHUs U KaMWUISIPHBIX SIBJICHUU.

4. HalGnroneHue TemioBOro pacmpeHus Tel.

5. M3MmeHeHue naBiieHUS raza MpU U3MEHEHUU O0BhEMa M HArpeBaHUU WIIU

OXJIAXKICHUU.
6. IIpaBuna usmepeHus TeMnepaTyphl.



7. Bupael Tenonepenayu.

8. OxnaxxneHue mpu COBEpIICHUN PaOOTHI.

9. HarpeBanue mpu coBepiiieHUU pabOThl BHEIITHUMH CHJIAMHU.

10.CpaBHeHHE TETIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11.Habnronenue kuneHusl.

12. HabmroieHue mocTostHCTBA TeMIIEpaTyphl MPH TIIaBJICHUH.

13.Mopaenu TEIIOBEIX ABUTATEIIEN.

Jlabopamopnuie padbomut u onvimot.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUSI CHII MOJIEKYJIIPHOTO TIPUTSKEHHUS.

2. OnbITHI IO BBIPAIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIM WUJIU caxapa.

3. OmnbIThl 1O HAOMIOACHUIO TEIJIOBOTO PACHIMPEHHS Ta30B, JKUJIKOCTEH U

TBEPABIX TEII.
Onpenenenue AaBiIeHUS BO3yXa B Oa/NIOHE IIMPUIIA.

5. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCThH JIaBICHHUS BO3[yXa OT €ro

00BEMa 1 HATPEBAHMS WIIH OXJIAXKICHUSI.

6. IlpoBepka rumnoTe3bl JMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HabGmionenve wu3MeHEHUs BHYTpPEHHEW OHHEpPruM Tejla B pe3yJbTare
Teronepeaayu U paboThl BHEITHUX CHJI.

8. HccnenoBanue sBiIEHUS TEIUIOOOMEHA MpPU CMEUIMBAHUU XOJOJHOM U

ropsiueu BOJIBI.

9. OmpenenieHHEe  KOJMWYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOM  IpHU

TEIMJI000MEHE C HArPEThIM METAITMYECKUM ITUIUHAPOM.

10.Onpenenenne yaeapHON TEMIIOEMKOCTH BEUIECTBA.

11.UccnenoBanue npoiiecca UCIAPEHUS.

12.0npeneneHrne OTHOCUTENBHON BIIaXKHOCTH BO3/yXa.

13. OnpeneneHue yaeabHON TEIIOTHI IUIABJICHUS JIbJa.

Pazgen 7. JiekTrpuyeckue 1 MATHUTHbIE SIBJICHUS.

OnekTpu3anus Tel. J[Ba poaa 3iEKTpUUYECKUX 3apsaoB. B3ammonenicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJTUYMHBI 3aPSI0B U PACCTOSHUSI MEXKTY TEJIaMM ).

Onextpudeckoe mnoisie. Hanpssk€HHOCTH aiexTpudeckoro mnoss. [lpunHimn
CYTNEpIIO3ULIUU JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXpPAHEHUS
ANEKTPUYECKOTO 3apsia.

ONEKTPUYECKUA TOK. YCIOBHUSI CYIIECTBOBAHUS DSJIEKTPUUYECKOIO TOKA.
MCTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBHS SIEKTPHUUYECKOro TOKa (TeIIOBOE,
XUMUYECKOE, MarHUTHOE). DJIEKTPUUYECKHUI TOK B KUJIKOCTSIX U razax.

Onektpuueckasgs uenb. Cuia  TOKa.  OJNEKTPUYECKOE  HAIPSDKEHHE.
ConpoTuBieHne NPOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
Uil ydactka uenu. [locimemoBarenlbHOE WM MAPAJUIENBHOE  COEAMHEHUE
MIPOBOHUKOB.



PaGota ® MOIMHOCTH dIEKTpUYECKOTO TOKa. 3akoH Jlxoymns—Jlenna.
DNeKTpUYeCcKre IIeNu U MOTPEOUTENH IEKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHble  MarHuThl.  B3auMoaeHCcTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarunutHoe nosie. MarHuTHoe 1osjie 3eMJId U €ro 3Ha4eHUe /IS KU3HU Ha 3emiie.
OnbiT  Opcrena. MarauTHoe T1oje  dJIeKTpudeckoro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. [[eicCTBME MarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.
DNeKTpOJBUTaTeNIb TMOCTOSHHOTO ToKa. lcronb3oBaHWe >JE€KTpOJBHUraTesici B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHue syeKTpoMaruHuTHON MHAYKIMU. [IpaBuso Jlenna.
DIIEKTpOreHepaTop. Crnioco6b1 MOJIyYEHUS ANEKTPUUYECKOU SHEPIUH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHU.

Hemoncmpayuu.

. DnekTpuszanus Tell.

JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3AUMOJCHCTBUE 3aPSKEHHBIX TE.

Y CTpONCTBO 1 JENUCTBUE IEKTPOCKOIIA.

DneKTpocTaTuuecKas MHIyKIHUS.

3aKOH COXpaHEHUS JECKTPUUECKUX 3apsI0B.

[IpoBOAHUKY U AUDIICKTPUKH.

MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUIECKOTO MOJIS.

8. McTouHMKHM OCTOSIHHOTO TOKA.

9. JlelcTBUA JIEKTPUUECKOTO TOKA.

10.21eKTpUYEeCKUi TOK B KUJIKOCTH.

11.T"a30BbIl pazps.

12.13mepeHne cuibl TOKa aMIepMETPOM.

13.13MepeHne 3JeKTPUUECKOTO HAMPSKEHUSI BOJIbTMETPOM.

14.Peocrar u Mmara3uH CONPOTUBIICHUN.

15.B3anMo/ieiicTBME NOCTOSIHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTH pa3JIeJICHUsI MOJIOCOB MAarHUTa.

17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.OmnbIT Dpcrena.

19.MaruuTtHOE 1oje Toka. JJIEKTPOMarHur.

20. JlelicTBME€ MarHuTHOTO TOJISl HA MPOBOJAHUK C TOKOM.

21.251eKTpOoABUTATENH TTIOCTOSHHOTO TOKA.

22.VccrienoBaHue SIBJICHUS DJICKTPOMArHUTHOM MHIYKIIHH.

23.0mnbiTel Dapajes.

24. 3aBUCUMOCTb HAIIPABJICHUS] HHAYKIIMOHHOTO TOKa OT YCIOBUM €ro
BO3HUKHOBEHHUS.

25.20eKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimoi.

1. OnpIThl 1O HAOMIOACHUIO DBJEKTPU3ALMU TeNl UWHAYKUUEHW U Mpu
COMPUKOCHOBEHUH.
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2. HccnenoBanue JEHCTBUSA DJIEKTPUYECKOIO MO HAa NPOBOAHUKUA H

JUBJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUUECKOMN LIETH MOCTOSHHOTO TOKA.

W3mepeHne U peryaupoBaHUe CHIIbI TOKA.

N3mepeHne U peryampoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 Pe3UucTop, OT

COMPOTHUBJIECHUS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOpE.

7. OnbITHI, JE€MOHCTPUPYIOIIHE 3aBUCUMOCTb AIEKTPUUECKOIO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro [JIMHBI, IUIONAAU MONEPEUYHOTrO
CEYEHUs U MaTepuana.

8. IlpoBepka ImpaBuia CIOXKEHUS HANPSHKEHUM IIPU  IIOCIEA0BATEIBHOM
COEJIMHEHHH JIBYX PE3HCTOPOB.

9. IlpoBepka mpaBuna uisl CWIBl TOKa IPU MAPAIUIETBHOM COEIHHEHHUU
PE3UCTOPOB.

10. Onpesenienre padboOThI JIEKTPUUECKOTO TOKA, UAYLIETO YEPE3 PE3UCTOP.

11. OnpeiesieHre  MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISAEMON Ha
pe3ucrope.

12. UccnenoBanre 3aBUCHUMOCTU CHJIbI TOKA, MIYIIETO 4epe3 JIaMIOYKYy, OT
HaIpsHKEHUs Ha HE.

13.Onpenenenne KII/ HarpeBatensi.

14. UccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUSA MOCTOSHHBIX MAarHUTOB.

15. I3yyeHne MarHuTHOrO TMOJs TIOCTOSHHBIX MAarHuTOB TIpPU  HX
O0OBEIMHEHUY U PA3/ICIICHUN.

16. MccnenoBanne NEHCTBHS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. ONBITBL, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTHh CHJIBI  B3aWMOJEHCTBUS
KaTylIIKd C TOKOM M MarHuTa OT CWJbl TOKAa W HallpaBJCHUS TOKA B
KaTyLIKE.

18. 3yueHue necTBUS MarHUTHOTO MOJISl HA POBOAHHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHUe padoThl AIEKTPOABUTATENS.

20.13mepenne KIIJI anmekTpoaBUraTebHOM YCTaHOBKH.

21. OnbITBI TIO MCCJEIOBAHUIO SIBJIICHUSA DJIEKTPOMArHUTHOW WHAYKIIUU:
UCCJIeIOBAaHWE WM3MEHEHUU 3HAYEHUS W HANpaBJICHUS HWHAYKIIMOHHOIO
TOKA.
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Pasnen 8. Mexanuyeckue siBJIeHUs.

Mexanudeckoe aBMkeHHe. MarepuanpHas Touka. Cucrema oOTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JBWKECHMS. PaBHOMEpHOE NPAMOIMHENWHOE
nBrxeHue. HepaBHOMepHOE npsiMosIMHENHOE ABHKEeHHE. CpelHsasl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosinHelHoe JBHxkeHue. (CBoOomHOE
nageHue. OnbiTel ["anues.

PaBHOMEpHOE ABMXKEHHE O OKpyXHOCTH. llepnon u uvactora oOparieHus.
JIuneiHas U yrioBasi CKOpOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.



ITepseiit 3akoH HeroToHa. Broponi 3akon Herorona. Tperuii 3akoH HerotoHa.
[IpuHIMIT CynepHO3UIIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuila TpEHUS CKOJIbXEHUS, CUIIa
TPEHUSI OKOS, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHUSA. Y CKOpEHHE CBOOOJHOIO
najgeHus. JIBwxenne ruranetr BOKpyr Connuoa. IlepBas kocmumyeckass CKOpPOCTb.
HesecomMocTs u neperpysku.

PaBHOBecue martepuanbHON TOUKH. AOCONIIOTHO TBEpAOE Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynbec Tena. M3meHnenne mmmyibea. UMIysibe cUiibl. 3aKOH COXPaHEHUs
UMITyJIbca. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora W MOIIHOCTb. PaboTa cull TsDKECTH, YNPYTOCTH,
Tperus. CBsi3b dHEpruu U padotsl. [loTeHIManpHas SHeprus Tena, MOAHATOrO HaJl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHeprust CxaTou npykuHbl. Knnernueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW SHEPIHH. 3aKOH COXPAHEHHS MEXaHMYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HabGmrogenne MexaHW4YeCKOro ABUKEHUS TEla OTHOCHTENIbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHME TyTEHM M TPAEKTOPUW ABWIKEHHMS OJHOTO M TOrO K€ Tena

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne cKkopoCTH U YCKOPEHHUS TPSIMOJTMHENHOTO IBUXKEHUSL.

HccnenoBanue mpru3HakoB PpaBHOYCKOPEHHOTO JIBUKEHHS.

Habmroienue nBu>keHus Tesia o OKpYKHOCTH.

HabGmronenne MexaHn4eCcKuX SBICHHUM, MPOUCXOISIINX B CUCTEME OTCUETa

«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHXKCHUH

OTHOCHUTENFHO KaOuHeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHsI TeJld OT MAacChl Te€JlNa U JEHUCTBYIOLIEH HA HErO
CHJIBL.
HabGnronenue paBeHcTBa CUIT IPU B3aMMOJIEHCTBUH TET.

. MI3meHeHue Beca Tena npu YCKOPEHHOM JABUKECHHH.

10. [Iepenaua nMmysnbca npyu B3aUMOJICUCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOJICHCTBUH TEII.

12. CoxXpaHEHHE UMITYJIbCaA ITPU HEYNIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHHe UMITYJIbCa TPU a0COIOTHO YIIPYTOM B3aUMO/ICHCTBUU.

14.HabmroneHre peakTUBHOTO JBHKCHHUSI.

15. CoxpaHeHHe MEXaHUYECKOI 3HEPTUU IPU CBOOOTHOM MaJCHUU.

16. CoxpaHEeHHE MEXaHUYECKOW SHEPTUU MPH IBUKEHUHU TeJla MOJ| JEHCTBUEM
MPY>KUHBI.

Jlabopamopnuie padbomot u onvimoi.

1. KoHcTpynpoBanue TpakTa I pa3roHa M JAJIBHEUIIETO PaBHOMEPHOTO
JBVO>KEHUS IIapUKa WU TEICKKHU.
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2. OmpeneneHue cpelHEH CKOPOCTH CKOJBKCHHS OpycKa WX JBUKEHHUS
[IapyKa M0 HAKJIOHHOW TIOCKOCTH.

3. Omnpeznenenue yCKOpPEHHUsI Tela MPU PABHOYCKOPEHHOM JBUXKEHHUH IIO
HAKJIOHHOM TTIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJbHOM CKOPOCTH.

5. IlpoBepka THUNOTE3bl: €CAUM TIPU PABHOYCKOPEHHOM JBUXKEHUU 0Oe3
HAYaJIbHOM CKOPOCTH ITyTH OTHOCSTCA KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHHU OJIMHAKOBHI.

6. WccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JABJICHHUS.

7. Omnpenenenrie K03PGUITUEHTA TPEHUS CKOJIBKECHHUS.

8. Omnpenenenue KECTKOCTU MPYKUHBI.

9. Ompenenenne pabOThl CHIBI TPEHUS TPH PABHOMEPHOM JIBIKCHUU Teia
10 TOPU3OHTAJIBHOW MOBEPXHOCTH.

10. Onpenenenue pabOTHl CWIbBl YINPYroCTH TMPU MOJIBEME TIpy3a ¢
MCIIOJIb30BaHUEM HETOJIBUKHOTO U MOABUXKHOIO OJIOKOB.

11.13y4yeHue 3aKk0HAa COXpAHEHUS YHEPTUU.

Paznen 9. Mexannueckune KoJieOaHUS U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUI: TTeproI,
4acToTa, aMIUTUTyJa. MareMaTHdecKuil U NpYKUHHBIM MasTHUKU. [IpeBparienue
SHEPI'UH IPH KOJIeOATEIHHOM JABHUKESHUH.

3aryxamomme  KoJjieOaHus. BreiHyXneHHple  KoJieOaHwMS. Pe3onanc.
Mexanuyeckue BoJiHBI. (CBoicTBa MeXaHMYeCKUX BOJH. IIpomonbHble W
nonepeyHbie BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ paclpOCTpaHEHUS.
MexaHuuyecKue BOJIHBI B TBEPJOM TENE, CECMUYECKUE BOTHBI.

3Byk. ['pomkocTh 3ByKka M BbicOTa ToHA. OTpaxeHue 3Byka. MH(ppasByk u
yABTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xoseO0aHWi Tel IO JEWCTBHUEM CHUJIBI TIHKECTH U CHIIBI
YIPYTOCTH.

HabGmronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabOmronenue BeIHYXICHHBIX KOJICOAHUM M pe30HaHCA.

Pacnpoctpanenne npo10IbHBIX U MOTIEPEYHbIX BOJIH (Ha MOJICTIH).

Habmronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6 AKYCTUYECKHI pe30HaHC.

Jlabopamopnule pabomot u onvimel.

1. OmpeneneHue 4YacTOThl M MEpHOJia KoJieOaHWM MaTeMaTU4eCKOro
MasiITHUKA.

2. OnpexeneHue 4acTOThl U Mepuoja KojaeOaHu Mpy>KMHHOTO MasiTHUKA.
UccnenoBanrie 3aBUCUMOCTH TIepuoa KOoJeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JIJTUHBI HUTH.
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4. VccrnemoBanue 3aBUCUMOCTH TEepHOIa KoneOaHUu Py KUHHOTO MasSTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJeOaHUW rpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OnbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  TepuojAa  KoJjieOaHUit
MPY>KUHHOTO MasiTHUKA OT MacChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaICHHUS.

Paszpgesn 10. Di1eKTPOMArHMTHOE 1OJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  TOJIe.  OJJNEKTPOMAarHuTHble  BOJHBL.  (CBOiCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana sneKkTpoMarHuWTHBIX BOJH. Mcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DOnekTpoMarHuTHas npupoaa cBeta. CkopocTh cBeTa. BonHOBBIE CBOICTBa
CBETA.

Hemoncmpayuu.

1. CoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomut u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUIBLHOTO

tenedoHa.

Pasznen 11. CBeToBble AABJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounukum ~— cBera.  [IpsMonuHerHOe
pacrnpocTtpanenue cBera. 3atmMenust Connina u Jlynsl. Otpaxenue cBera. [limockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH IMpenomieHusi cBera. [lonHoe BHYTpeHHee
OoTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon mnyueir B JuH3e. OnTuyeckas cucrtema (QoToanmapara,
MUKpOCKONIa ¥ Teneckoma. ['1a3 kak onTuyeckas cucTteMa. bau3opykocTh u
JNATbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crnektp. Omnbitel Hptorona. CiioxeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssmMonMHEHOE pacTipOCTPaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenune n300pakeHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTuyeckuii CBETOBO/I.

Xona ayueil B coOuparoleii JInH3e.

XO0J Iy4Yer B pacCeUBAIOLIEH JIMH3E.

[Tomyuyenue n300pax€eHUi ¢ TOMOIIBIO JIMH3.

. IIpunuun nerictBus goToarmapaTa, MUKPOCKONA U TEJIECKOIIA.
10.Mopens rma3sa.

11. Paznoxenue 6e10ro cBera B CIEKTP.
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12. [lomyuyenue Oenoro cBera Npu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnule pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yria OTPa)K€HHsS CBETOBOrO Jydya OT yIJia

najeHusl.
2. M3ydeHue xapakTEpUCTHK M300pAKEHUS PEMETA B IIIIOCKOM 3€pKaJe.
3. HccnenoBanue 3aBUCHMOCTH yIUIA MPEJOMIIEHUSI CBETOBOIO JIy4ya OT yTIJia
MTaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIO».
[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Ompenenenrie POKYCHOrO PAaCCTOSTHUSL U ONTHYECKOW CHUJIBI COOMparomiei
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. ONbBITHI TIO BOCHPHATHIO IIBETA MPEAMETOB MPH UX HAOIIOJACHHUH 4Yepes
[[BETOBbIE (DUITBTPHI.

Pa3nen 12. KBanToBbBIC SIBJICHHUA.

OmnbiTel Pesepdopaa u minanerapHas mozens aroma. Mozaens aroma bopa.
Hcenyckanne u nornomenne ceerta aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanunoaktuBHOCTh. Asnbda, Oeta- U ramma-uziydeHus. CTpOeHHE aTOMHOTO
anpa. HyxioHHas wmozaens aromHoro sapa. HMsorombsl.  PaguoakTuBHBIE
npeBpatienus. [lepron nonypacmnana aTOMHBIX S1EP.

SAnepHble peakiuu. 3aKOHBI COXPaHEHHUs 3apsiA0BOrO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBsA3p Macchl W dHepruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sneprun ConHIa U 3BE3I.

SAnepHas osHepretuka. JeMCTBUS pPagUOAKTUBHBIX HW3JIyYEHUW HA JKUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CnekTpbl U3JIy4eHUs U MOTJIOIICHHUS.

2. CnekTtpsl pa3InyHbIX Ta30B.

3. CnekTp Bogopoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3ITYyYEHUH.

6. Perucrpanus uzmydeHusi NpUPOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomut u onvimut.

1. HabGmrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITYUYEHHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YACTULBI 10 TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paauoakTuBHOIO (hoHA.

IHoBTOPUTEIBLHO-00001IAOIN A MOTYJIb.

[ToBTOpHUTENHEHO-006001AIONINI MOJTYJIb MIPEIHA3HAYEH AJISl CUCTEMAaTU3alluu
U 000OmeHWs TMPEAMETHOTO  COJACpXaHUS M ONbITa  JACSITEIbHOCTH,
MpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKKe JJIs MOJATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy 1Mo (u3uke a1 o0yvaromuxcs,
BBIOPABIIIKX 3TOT yUYE€OHBIN MpeaMeT.



[Ipyn u3ydyeHUn NTaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESATENIBHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUMBAETCS AOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! T'PAMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUW TPUPOJBI U TEXHUKHU, OBJAJCHUE YMEHUSIMU OOBACHITH (PU3UUYECKUE
ABJICHUS, NPUMEHSAS TMOJYy4YEHHBbIE 3HAHWs, pemarb 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMANBHO NEATEIIBHOCTHBIA XapaKTep JAAHHOTO pas3fesia peaau3yercs
32 CY€T TOro, 4Yro OOydYalllHecs BBIMOIHSIIOT 3aJaHus, B KOTOPBIX UM
peyaraeres:

HAa OCHOBE TIOJIYYCHHBIX 3HAHHWM pacro3HaBaTh M HAYYHO OOBACHSTH
¢buznyeckue SBICHUS B OKPY KaIOLIEH NpUpoJie U MOBCEAHEBHOMN KU3HMU;

MCITOJIb30BaTh HAYYHBIE METOJIbI MCCIICIOBAHUS (PU3UUECKUX SBIICHUM, B TOM
YUCIIe IS IPOBEPKH TMIIOTE3 U MOJIYUYECHHS! TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4yHbIE OCHOBBI HamOOJee BaXKHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO MCIOJBb30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSA

N3yuyenue (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANPABIEHO
Ha JOCTH)KCHHE TIMYHOCTHBIX, METAMPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.
B pesynbrare n3ydenust Gu3NKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
y oOyuatouierocst 0yayT copMHpOBaHbl CIEAYIOUINE JIUYHOCTHBIE PE3ybTaThl B
YacTu:
e 1) NIaTPHOTHYECKOr0 BOCIIUTAHMS:
TIpOsBIICHHE MHTEpPEca K MCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHIICKOI
(bu3nyecKol HayKu;
e LEHHOCTHOE OTHOLICHHE K TOCTHXCHHSIM POCCHHCKUX YIEHBIX-(DH3UKOB;
e 2) rpaskAaHCKOIr0 U yYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:
TOTOBHOCTb K aKTMBHOMY YYaCTHIO B OOCYK/ICHUH OGIIECTBEHHO 3HAUMMBIX M
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUECKUM MPUMEHEHUEM JOCTHXKEHUN
_ busukw;
e  OCO3HAaHHE BAXHOCTH MOPAJIbHO-ITUUECKUX TPUHIUIIOB B JEATEILHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
" BOCIIPHSATHE SCTETHYECKMX KauecTB (DM3MUYECKOH HAyKH: eé rapMOHHYHOTO
IOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI 0 MO3HAHUS:
e 0CO3HaHHE LEHHOCTH (DM3MYECKOH HAYKHM KaK MOIIHOrO HHCTPYMEHTA
NO3HaHMSI MHUpPa, OCHOBBI Pa3BUTHs TEXHOJOTHUH, Ba)KHEHIIEH COCTABISAIOIIEH

_KYJITYPBI,

e  pa3BUTHE Hay4yHOU JI0O03HATENBHOCTH, WHTEpEca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

e 5) ¢opmupoBaHusi  KYJbTYPbl 3A0pOBbSI M  3MOIHOHAJIBLHOIO
_Osaromostyums:

. OCO3HaHWE IEHHOCTM Oe30MmacHoro oOpa3a JKM3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMPaBWJI O€30MacHOr0 TIOBEICHUS Ha
TPaHCTIOPTE, HA JIOpOraX, C JJICKTPUUECKHM W TEIUIOBBIM 00OPYIOBAaHUEM B
JIOMAITHUX YCIIOBUSIX;
e c(OPMHPOBAHHOCTD HABBIKA PehICKCHH, IPU3HAHKE CBOETO IIPaBa Ha OLIHOKY
Y TAKOTO K€ MpaBa y IPyroro 4ejioBeKa;
6) Tpy10BOI0 BOCTIMTAHMS:
e aKTHBHOE y4yacTHe B pEIICHHM INPAKTHYECKHX 3aiad (B PaMKax CEMbH,
oOpa3oBaTeIbLHONM  OpraHM3allud, ToOpojia, Kpas) TEXHOJOTUYECKOW U
COITMAJILHON HAIMpaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
_ 3HaHHWH,
HWHTEpeC K MPaKTUYECKOMY M3y4YeHUI0 npodeccuit, CBSI3aHHBIX ¢ (PU3UKOMT;
7) 3KOJIOTUYeCKOTr0 BOCIIMTAHUSA:



e  OpHEHTalMs Ha IPUMEHCHHE (DU3NUYECKUX 3HAHUW JUIA PEIICHUs 3a1ad B
o0JlacTh OKpy’Kalollel cpeiabl, IUIAHUPOBAHUS IIOCTYNKOB W OILIEHKH UX
_ BO3MOXKHBIX TIOCJIEJICTBHI JUISt OKPYIKAIOIIEH CPEIbI;
OCO3HAHHUE TJOOAIHHOTO XapaKTepa JKOJOTHYECKHX MPOOJIeM U IMyTeH HX
pelieHus;
8) aganTranum K U3MEHAIOUIUMCH YCJOBUSIM COUMAILHOM M NMPHUPOAHOM
cpelbl:
) NOTPEOHOCTh BO B3aUMOJICHCTBUU TMPU BBINOJHEHUH UCCIEAOBAaHUNA W
IPOCKTOB (HU3UYCCKONW HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
TPYTHX;
e [OBbINICHHE YPOBHSI CBOEHM KOMIETEHTHOCTHM 4YE€pe3 IMPAKTUUYECKYIO
_ JIeATEbHOCTB;
MOTPEOHOCTh B (POPMHUPOBAHUN HOBBIX 3HAHUM, B TOM UHcClie (HOPMYITUPOBATh
U7ICH, TIOHSATHUS, TUTIOTE3BI O GU3HUECKUX 0OBEKTaX U SIBIICHUSX;
" oco3HaHHE Ae(UIMTOB COOCTBEHHBIX 3HAHHII M KOMIIETEHTHOCTEH B OOIACTH
_ busukw;
e IUIAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (DM3NUECKUX 3HAHUM;
) CTpPEMJICHUE aHAJU3UPOBATh U BBISIBISATH B3aUMOCBSI3U MPUPOJIbI, 00IIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUM;
e OLEHKA CBOUX JIEHCTBUH ¢ YUYETOM BJIMSAHUA HA OKPY’KAIOIIYIO CpENy,
BO3MOKHBIX TJTOOJILHBIX ITOCJICICTBHI.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbraTte OCBOEHHS TpOrpaMMBbI MO (U3WKE HAa ypPOBHE OCHOBHOTO
oO1rero oo6pa3oBanus y oOydaromierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE MO3HABATEIbHbBIE YHUBEPCAIbHBIC YUeOHbIE ACHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  yueOHBIE  JCHCTBUSA,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YUeOHbIE TCUCTBUSI.

Ilo3naBaTebHBIE YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH

ba3oBbie Jiornuyeckue JaeicTBuA:

e BBIBISITh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(sBNIEHUI);

e yCTaHABJIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIIUU, OCHOBAHUS JJIs
0000IIIeHNS U CpaBHEHUS,

e BBIABJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCCMaTPUBAEMBbIX (akTax,
JTAQHHBIX ¥ HAOJIFOACHUSAX, OTHOCIIIMXCS K (PU3NUECKUM SIBICHUSIM;

e BBIABIISITH NPUYUHHO-CIICJICTBEHHBIC CBS3M NPH HM3YYCHUH (PHU3UICCKUX
SIBJIECHUM U TIPOIIECCOB, J€JaTh BBIBOJBI C UCIOJIb30BAHUEM JETyKTUBHBIX
Y MHIYKTUBHBIX YMO3AaKJIIOYEHUM, BBIJIBUTATh THUIIOTE3bl O B3aUMOCBS3SIX
(hU3UYCCKHUX BEITMYHH;



CaMOCTOATENFHO BBIOMPATH CMOCOO pemieHus: y4eOHOU (U3HUecKon
3a1aud (CpaBHEHHE HECKOJIbKUX BAapUAHTOB pEIICHUs, BHIOOp Hauboliee
MOIXO/ISIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUCB).

ba3oBble ucciiegoBarebCKue 1€ CTBHUA:

MCIIOJb30BaTh BOMPOCH! KaK UCCIIENOBATEIbCKII HHCTPYMEHT TIO3HAHMS,
MPOBOANTH 10 CAMOCTOSITEIPHO COCTABIIEHHOMY ILIAHY OIBIT, HECJIOKHBIN
(GU3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UYECKOTO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHHMOCTh MW  JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJTyYEHHYIO B X0JI€ MCCIICIOBAHUS MM IKCIICPUMEHTA;

CaMOCTOATEIHLHO (POPMYIHPOBATH 0000IIEHHS U BBIBOJBI IO PE3YJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIbITA, UCCIIEIOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JlajbHeWIiee pa3BUTHE  (PUINUECKUX
MPOLIECCOB, a TAK)KE BBIIBUTaTh MPEANON0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c unpopmanueii:

MPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHI IPHU MOUCKE U
orOope MHPOPMALMKM WIM JAHHBIX C Y4ETOM MPEIIOKEHHON yuyeOHOM
(dbuznyeckoil 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OpMAIUIO
pa3IMYHBIX BUIOB U (JOPM IPEICTABICHMUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAaJbHYI0 (QOpMYy NpEICTaBICHHUS
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECJIOXHBIMU
CXe€MaMH, IMarpaMMaMy, HHOU rpauKoi U MX KOMOMHALIUSAMH.

KoMMyHUKAaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B XOJIe OOCYXKIEHUSI y4eOHOro Marepuana, pe3yJbTaToB JIa0OpaTOPHBIX
paboT 1 IPOEKTOB 3a71aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI U
BBICKA3bIBATh WJIEW, HAIICJICHHBIC HA PEIICHHUE 3aJlaud U MOJJepKaHue
Oaro»keaaTeIbHOCTH OOIICHUS;

COTIOCTABJISATh CBOM CYXKJEHUSI C CYXKICHUSIMHU JIPYTHX YYaCTHUKOB
nuasora, 0OHapy>KUBaTh pas3Inuve U CXOACTBO MO3UIIHIA;

BBIpa)XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
MyOJUYHO TPEJICTABISATh PE3ybTaThl BBIMOJIHEHHOTO (PU3NYECKOTO OIbITa
(aKCTIeprUMeHTa, UCCIIEIOBAHUs, TPOEKTA);

MIOHMMAaTh W  MCHOJIb30BAaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHIUBUIyaIbHOW paOOThl TpU PEIICHUH KOHKPETHOH (u3nyeckomn
POOJIEMBI;

MPUHUMATH LIEJIM COBMECTHOM NIEATEIbHOCTH, OPraHU30BbIBATH JIEHCTBUS
nmo e€ JOCTHXKEHUIO: PACHpeNesiaTh poju, OOCYXKIaTh MPOLECChl U
pe3yJbTaThl COBMECTHOM padOThI, 000011IaTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITIOJTHATH CBOIO YacTh pabOThI, IOCTUrasi KAYECTBEHHOI'O0 pe3yJibTaTa 1o
CBOEMY HAIPABJIICHUI0O U KOOPJWHUPYS CBOU JICUCTBUSA C JPYyTHUMU
YJieHaMU KOMaH/Ibl;



OIICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATEITHLHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeryisiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHBIC 1eiiCTBUA

Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyaIUSAX, TPEOYIOIMNX
TS pereHust GPU3NIECKUX 3HAHUM;

OPUCHTHUPOBAThCS B  PA3IMYHBIX  IMOJAXOJAX TMPUHATHS  PCIICHUM
(MHIWBUyanbHOE, TPUHSATHE PEIICHUS B TpyNIe, NPUHATHE PpEIICHHA
TPYIIION);

CaMOCTOATEIFHO COCTABJISITH AJITOPUTM pelieHUs GU3NUECKON 3aa4u WK
IlaHa HCCIEJOBaHUSI C YYETOM HUMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH Mpe/jlaraeMbie BAPUAHTHI PEIICHUN;
JIeNIaTh BBIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, 3MOHI/IOHa.IILHLII71 HHTEJIJICKT.

JaBaTh aJ€KBATHYIO OLEHKY CUTYyal[Mu U Mpeiararh MjiaH €€ U3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHHSI  (HEJOCTHMKEHUS)  pe3yibTaToB
JeSTENbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JESATENBHOCTH (B TOM YHCII€ B XOJ BBINOTHEHUS
(GU3MYEeCKOr0 HMCCJIEAOBAHMS WM  [POEKTAa) HA OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYyallMid, YCTAaHOBJICHHBIX OILINOOK,
BO3HUKIINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJIbTaTa LEJIA U yCIOBHUSM;

CTaBUThb ce0sl Ha MECTO JIPYroro uejoBeKa B XOJ€ CIopa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;
pU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPHU PEIICHUU (PU3NUECKHX 3a/1ad WIN
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE XKE MPABO APYIroro.

NPEAMETHBIE PE3YJIBTATBI

K koHIy 00yuenus B 7 Kjacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

WCIIOJB30BaTh  TOHATUS:  (U3MYECKHME UM XUMHYECKUE  SIBJICHUA,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, CAUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperatHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUAKOE, Ta3000pa3HOE), MEXaHHYECKoe JBWXKEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHENHOE), TPACKTOPUs, PaBHOJEHCTBYIOIIAs
cuia, nedopmarus (ynpyras, IJIacTUYECKas), HEBECOMOCTb,
COOOIIAIOTHECS COCY/IbI;

paznuyath sBiacHUS (AuQdy3us, TEIIOBOE IBIKCHHUE YACTHUI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEPLHUS,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHUsI, Tiepefada JJaBjieHUsS TBEPABIMH TelaMH, XUIKOCTSIMU U



razamy, arMocepHoe JaBie€HHE, IUIaBaHWE Tell, MpPEeBpalleHus
MEXaHMYECKON SHEpPruu) MO ONHCAHUIO UX XapPaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3HYECKUX SBJICHUWA B
OKpY’KalollleM MHpEe, B TOM uHcie (PU3UUYECKUE SIBJICHUS B MPUPOJIE:
MPUMEPHI JBUKEHUS C Pa3IUYHBIMU CKOPOCTSAMH B >KMBOW U HEXUBOU
NpUpoje, ACUCTBUE CUJIBI TPEHUS B MPUPOJE U TEXHUKE, BIHUSHUE
aTMOC(EpHOro JaBJICHUS Ha KMBOM OpraHU3M, IUIaBaHHUE PbIO, pblYaru B
TEeJIe YeJoBeKa, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1ayy B y4eOHYIO,
BBIJIEIISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (DU3HUECKUX SBICHUM;
OMKCHIBATh M3YyUYCHHBIE CBOMCTBA Tel M (PU3MUECKHE SIBJICHUS, UCIIOJIb3YS
¢uznyeckue BeIUYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
IIyTh, CKOPOCTb, CPEHSSI CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSKECTHU, BEC
Tella, Cuja TPEeHUs, JAaBlieHHe (TBEPAOTrO Tena, >KUJIKOCTH, Tasa),
BBITAIKMBAOIIAS CHJIA, MEXaHWYEeCKas padoTa, MOLIHOCTb, IUIEYO CHIIBI,
MOMEHT CWIbl, KO3((HUIMEHT MOJE3HOr0 JEHCTBUS MEXAHHU3MOB,
KMHETHYECKas M IMOTEHIMAJbHAs SHEPIus), IpU ONUCAHUU MPABHIBHO
TpakToOBaTh  (U3MYECKU  CMBICH  HUCIHOJIb3yEMbIX  BEJIIUYUH, HUX
0003HaYeHUsT W eAUHMIIbl (U3UYECKUX BEIWYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIONINE JAHHYIO (PU3WYECKYIO BEJIMYMHY C JAPYTUMH BEJIUYMHAMM,
CTPOUTH TpapUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BETUYMH;
XapaKTepu30BaTh CBOWCTBA Ted, (DU3MYECKUE SIBICHHUS U TIPOLECCHI,
UCIIOJIb3Ysl TIpaBUJjIa CJIOKEHUS CWII (BAOJL OJHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBUWIO paBHOBecUs pbiuara (0s10Ka),
«30JI0TOE€ MPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruH, NpPU H3TOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMKMCBIBATH €TI0 MATEMATHYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHUS, TPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud NPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 12
JIOTUYECKUX I1aroB ¢ ONopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3aJadyd B 1—2 JACUCTBUS, WCIONB3Yys 3aKOHbI U
dbopmybl, CBs3bIBaIONIME (PU3MYECKHUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBHSI 33/1a4 3alHCHIBATh KPATKOE YCIOBUE, MOJICTABIATh (hU3MUYECKUE
BENTMYUHBI B (DOPMYJIBI U TPOBOJUTH PACUYETHI, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJISl PEIleHUs 3a]1a4, OLECHUBATh PEaTUCTUYHOCTD
MOJIYYCHHOU (PU3NYECKON BETUIHMHBL;

pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXXHO pEHIUTh HIpPH MOMOLIU
(U3HYECKUX METOJIOB, B ONTMCAHUU UCCIIETOBAHUS BBIIEIATH MPOBEPSIEMOE
NpeanojokeHue  (rumoresy),  pa3ivyaTb W UHTEPHPETUPOBATH
MOJIYYEHHBIA pe3yJIbTaT, HAXOAUTh OIIMOKHM B XOAE ONbITA, JEJaTh
BBIBOJIbI 10 €T0 pe3yJIbTaTaM;



OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUNA WIH
bu3IIecKuX CBOMCTB TeJ: dbopMyIMpoBaTh MIPOBEPSIEMbIE
MPEANOI0KEHN, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pYAOBaHMS,
3aMMCBIBATH XOJ1 ONBITA U (POPMYJIUPOBATH BBIBOJIBI;

BBINIOJIHATHh MPSAMbIE H3MEPEHHS] PACCTOSHHUSA, BPEMEHM, Macchl TeJa,
o0béMa, CUJIBl M TEMIEepaTypbl C MCHOJb30BAaHUEM aAHAJOTOBBIX H
nu(dpoBBIX MPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYHUHBI OT
APYyroil C HCIOJIb30BAHUEM MPSIMBIX M3MEPEHUN (3aBUCUMOCTU IYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHW JIBW)KCHMSI Tela, CHUIIbI
TPEHUsI CKOJIBLKEHHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IIOIIAAU COPUKOCHOBEHUS TEIN, CHIIbI
YOPYTOCTH OT YJUIMHEHHS NPYXXUHBI, BBITAIKUBAIOIIEH CHUJIBI OT 00BbEMA
NOTPYKEHHON YacTH TeJla U OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT TJIyOHHBI, HA KOTOPYIO MOTPYXEHO TEJO0, YCIOBUN
IJlaBaHusl TeJl, YCJIOBUW paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAHUM  Yy4E€OHOrO UCCIENOBaHMs, coOupaTh YCTaHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIeAys NPEeaoKeHHOMY IUIaHy, (PUKCHpOBAThH
pe3ynibTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKHMX BEJIMYUH B BUJIE
IPEUIOKEHHBIX Ta0NMIl U TIpadUKOB, JENaTh BBIBOJBI 10 pe3yjbTaTaMm
UCCIIEIOBaHMUS;

IPOBOJUTHh KOCBEHHBIE HU3MEPEHUs (PU3UUYECKUX BEIMYUH (IJIOTHOCTH
BEILECTBA JKUJAKOCTH M TBEPAOrO TENa, CWIA TPEHUS CKOJIBXEHUS,
JaBJI€HUE  BO3/yXa, BBITAIKMBAIOIIAS  CWJa, JCHCTBYHOIAs  Ha
NOTpyXEHHOE B KHUAKOCTh TeJO0, KOA()(PUIMEHT TMONe3HOro AeWCTBUA
IPOCTBIX MEXAaHHU3MOB), CIIeAysl NPEIJOKEHHOW WHCTPYKUUU: MPHU
BBINIOJIHEHUH H3MEPEHH CcOOMpaTh 3KCHEPHUMEHTAIBHYIO YCTAaHOBKY U
BBIYKCIIATH 3HAYEHUE UCKOMOU BEJIMYMHBI;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH P padoTe ¢ 1abopaTopHbIM
000py10BaHUEM;

yKa3bIBaTh MPUHLMIBI ACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChbl, TEPMOMETp, AMHAMOMETP, COOOIIAOIIUECS COCYAbl, OapoMeTp,
pblyar, HOJBUHBIA U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;
XapaKkTepu30BaTh IMPUHIMIBI  JEUCTBUS HU3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOMl HAa HMX ONUCaHHA (B TOM 4YHUCIE:
NOJAIIUITHAKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIWYECKHA Ipecc,
MaHOMETP, BBICOTOMED, TOPLIHEBON HACOC, APEOMETP), UCIIOJIb3YsI 3HAHUS
0 CBOICTBax (PM3UYECKUX SBICHUN M HEOOXOMUMBIEC (DHU3HUECKHE 3aKOHBI,
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPhl  (HAXOAWTh  HH(OpMALKMIO O  IPUMEPAX)
MPAKTUYECKOTO HMCMOJIb30BaHUS (DU3MUYECKUX 3HAHUW B MOBCEIHEBHOMN
KU3HU JUJIs1 oOecrieueHrs 0e30MacHOCTH MpHU OOpalleHuy ¢ NpudopaMu U



TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHMS 3J0POBbS M COOJIIOACHUS
HOPM 3KOJIOTUYECKOI'O MTOBEJEHUS B OKPYKAIOIIEH Cpene;

OCYIIECTBISATH OTOOp HMCTOYHHMKOB wuH(popmanmu B HHTepHere B
COOTBETCTBHHM C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCSA
3HAHUM M TOyTEM CpPaBHEHMsI PA3IUYHBIX HCTOYHUKOB BBIJCISATH
uH(pOpMaIUIO, KOTOpas SBISETCS MNPOTUBOPEUMBOM HIIM MOMKET OBITh
HEIOCTOBEPHOMU;

UCII0JIB30BaTh MPHU BBIMOJIHEHUHN y4E€OHBIX 3aJaHUN HAay4YHO-MOMYJISIPHYIO
JUTEpaTypy (U3UYECKOrOo COAEpXkaHMs, CIPAaBOUYHbIE MaTepHalIbI,
pecypcebl cety HTEpHET, BilageTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HH(GOPMALIMU U3 OJIHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(MOpPMAINU (HU3UIECKOTO COACPIKAHUSA, B TOM
qucie MyOJUYHO JeNaTh KpaTKUE COOOIIEHHUS O pe3yJbTaTax MPOEKTOB
WM Y4eOHBIX HCCIEAOBAaHUN, MpPH D3TOM TPaMOTHO HCIIOJIB30BAThH
U3YYEHHBIM MOHATUMHBIMN ammapaT Kypca (U3HKH, CONPOBOXAAThH
BBICTYIUIEHUE NPE3EHTALINEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAaHUN PpACTIPENENsTh
00s3aHHOCTH B TpyMIE B COOTBETCTBHM C MOCTaBJICHHBIMHU 3aJadyaMu,
CIIEITh 3a BBIIIOJIHEHHEM IUIaHa JCHCTBUM, aJE€KBAaTHO OLIEHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEJBHOCTb  IpPYyNIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIMX.

K xonIy o0yueHus B 8 kjacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTANINYECKUE U
amop¢HbIe Tela, HACBHIICHHBIH W HEHACHIIICHHBIM Map, BIAXKHOCTD
BO3/yXa, TeMIepaTypa, BHYTPEHHsS DJHEpPrus, TEIJIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN ANEKTPUUYECKUMN 3apsl, DIEKTPUUYECKOE I0JIE, IPOBOJIHUKU
U JUDJIEKTPUKH, TTOCTOSIHHBIN JJIEKTPUYECKHUM TOK, MATHUTHOE T10JIE;
pas3nuyarh ABJICHUS (TEIUIOBOE paCUIMpEHHe U CKaTHhe, Terulonepenaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHME, KAIWJUISIPHBIEC SIBJICHUSA, UCIIAPEHHUE,
KOHJECHCallus, IJIaBJI€HHUE, KpUCTalu3auus (OTBEpIEBAaHUE), KUIIEHUE,
Terionepeaaya (TEmIonpoBOJHOCTD, KOHBEKIUS, U3JyYEHHE),
JIIEKTpU3aLUs TeJ, B3aUMOJIECUCTBUE 3apANIOB, JCHCTBUS DIICKTPUYECKOIO
TOKAa, KOPOTKOE€ 3aMbIKaHWE, B3aUMOJICHCTBME MAarHUTOB, JEUCTBUE
MAarHUTHOTO TOJS Ha IPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHasE UHAYKIIH)
II0 OIMCAHMI0 MX XapAaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3HYECKUX SIBJICHUWA B
OKpY’alollleM MHpEe, B TOM uHcie (U3UYECKUE SIBJICHUS B MPUPOJIE:
ITIOBEPXHOCTHOE HATSDKEHUE M KAaNWULIPHBIE SBICHHWS B IPUPOJE,
KpUCTAJUIbI B mpupoxae, usznydeHne CoiHLA, 3aMep3aHue BOJOEMOB,



MopcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
ABJIEHUSI B aTMoc(epe, dIEeKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiH, apeld MoyocoB, poib MAarHUTHOTO TOJS 7S JKU3HHM Ha
3emie, NMOJSAPHOE CUSIHUE, IPU ATOM MEPEBOJNUTH NPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYECHHBIE CBOMCTBA T€ M (PU3UUECKUE SIBJICHUS, UCIOJIb3YSI
¢bu3nueckue BeTUUYHHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPTHUsl, KOJTUYECTBO
TEIUIOTHI, YJENbHAs TEINIOEMKOCTh BEIIECTBA, YAENbHAs TEIUIOTA
IUIaBJICHUS, yAeNbHAs TeIUloTa NapooOpa3oBaHUs, yHAelbHAas TEIIoTa
CrOpaHusl TOIUIMBA, KOI()(PUIMEHT TOJE3HOrO JEHCTBUS TEIIOBOU
MAIllHbI, OTHOCUTEIBHAsL BIAXHOCTH BO31yXa, JJIEKTPUYECKUU 3apsn,
CUja TOKa, DJIEKTPUYECKOE HAIpPSHKEHHE, CONPOTHUBIICHUE IPOBOJIHMKA,
yAETbHOE  CONPOTHBIIEHWE  BemiecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOr0  TOKAa), NpPH ONHCAHUM MPaBUIBHO  TPAaKTOBATh
(U3UYECKUI CMBICT UCHOJIb3YEMbIX BEIWYMH, 0003HAUEHUS M E€OUHULBI
(U3MYECKUX BEIMYMH, HAXOAUTb (HOPMYJIbl, CBS3BIBAIOIIME JIAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TrpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUYMH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MUECKUE SIBICHHUS U IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KMHETHUYECKON TEOpUHU
CTPOEHMS BEIIECTBA, MPUHILMI CYNEPHO3ULIHUH MOJIEH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma Juist yyacTKa LIEeTH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHMs DJHEpPruHM, MNpPU ITOM JaBaTh
CJIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHAa M 3aIllUChIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHNUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl W CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1—2 JOTMYECKUX
niaroB ¢ omnopod Ha 1—2 M3y4YEHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHIA,
(bU3HYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemiaTth pacu€THbE 3aJayd B 2—3 JACUCTBHS, WCIOJIb3Yysl 3aKOHbl U
dbopMyIbl, CBs3bIBaIONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIOBUSL 3a/ladyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pEIICHUS 3a7a4d, BBIOMpaATh 3aKOHBI U (POPMYIIHI,
HEoOXOoquMble i €€ pelleHHs, NPOBOAMTH pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaueHue (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAaHHBIMU;
pacno3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO pEUIUTh HpPH MOMOLIU
(bu3NYECKUX METO/IOB, HCIONb3Yysl OMHCAHHE HWCCIEIOBAHUS, BBLACIATH
IIPOBEPSAEMOE  IPEIIIOJNIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUS UCCIIE0OBAHUs, €J1aTh BBIBOJIBI;

MPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUA WIIU
(bu3HYEeCKUX CBOMCTB Tell (KanWLISpHbIC SIBICHMS], 3aBUCUMOCTD JIaBJICHUS



BO3MlyXa OT €ro 00bEMa, TeMIEPaTyphl, CKOPOCTH TMPOIIECCa OCTHIBAaHUS U
HarpeBaHusl MpPU M3IYUYCHHH OT LBETa H3JIyvarolled (moriomarouei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJIBI OT TEMIEPaTyphbl KUAKOCTU U
IIom@aaM €€ TMOBEPXHOCTH, OJJEKTPU3alUs TEI M B3aUMOACHCTBUE
ANEKTPUYECKUX 3aps/i0OB, B3aWMOJICUCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX TIOJI€H TTOCTOSIHHBIX MAarHWTOB, JIEUCTBUS
MarHUTHOTO TIOJIS Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJIEKTPOJBUraTelis IOCTOSHHOTO TOKa): (opMyaupoBaTh
MpoBepseMbIe MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIONKEHHOTO
000pyI0BaHUsl, ONMMMCHIBATH XO/1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATh ~ MPSIMbIE  U3MEPEHUS  TEMIIEPATypbl,  OTHOCUTEIbHOU
BJI&JKHOCTH BO3AyXa, CHJIbBI TOKA, HAINpSHKEHHs] C HUCHOJIb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (HU3UYECKUX BEJIMYMH, CPAaBHUBATH
PE3yNbTAThl U3MEPECHUN C YIETOM 33aJJaHHON aOCOTIOTHOMN MOTPEITHOCTH;
MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OAHOU (PU3MUECKON BEITHMYUHBI OT
IpYyroil ¢ UCHOJb30BAaHUEM NPSIMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTUBJICHUSI TMPOBOJHUKA OT €ro JUJIMHBI, IUIOIIAIX TONEPEYHOTO
CEUYECHUS U yACIHHOTO COMPOTUBIICHUSI BEIIECTBA MPOBOHUKA, CUJIBI TOKA,
UIyIIeTO 4epe3 TMPOBOAHUK, OT HaINpsHKEHWs] Ha  IPOBOJHHKE,
UCCJIEIOBAHUE TOCJIECOBATENLHOTO W MapajlIebHOTO  COEAMHEHUN
MPOBOJHUKOB): IJITAHUPOBATh HCCIEJOBaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHHUA, CIenys MNPeIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCHUMOCTH B BHUJE TaOMUI[ U TpaduKOB,
JienaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIEIOBAHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHUs] (PU3NUECKHX BEIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBICHUE TMPOBOJAHHMKA, paboTra U
MOIITHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBATh H3MEPEHUSs, COOUpaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl MPEAJIOKEHHON MHCTPYKLHH, U
BBIYUCIISITh 3HAUCHUE BEJIMUUHBIL;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH P padoTe ¢ 1abopaTopHbIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JCUCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX oOnucaHus (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHSI JJOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJITMETP, CUETUMK DJIEKTPUUYECKOM DHHEPTrUM, 3JIEKTPOOCBETUTEIbHbBIC
pUOOPHI, HArpeBaATEIbHBIC IEKTPONPUOOPHI (TIPUMEPHI), ITCKTPUICCKUE
MPEJOXPAHUTEIHN, IIEKTPOMATHUT, 3JIEKTPOJIBUTATENIb TOCTOSIHHOTO TOKA),
WCIIOJIB3Yysl 3HAHUSI O CBOWCTBAX (PU3MUECKHUX SBJICHUN M HEOOXOIUMBIE
(bu3nYecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIbHBIC
npuboOpbl MO CXeMaM M CXEMaTUYHBIM PUCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTelb BHYTPEHHEIO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl JJICKTPUYECKUX



Lemnel ¢ NociaeA0BaTebHBIM U MapauIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasznuyasi ycIoBHbIE 0003HAUCHHUS FIIEMEHTOB 3JIEKTPUUECKUX IIeTIeH;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  HHMOPMALMIO O  MPUMEPAX)
MPAKTUYECKOTO HCMOJIb30BaHMS (PU3MUYECKUX 3HAHUW B IMOBCEIHEBHOMN
KU3HU JUIs oOecrieueHns 0e30MacHOCTH MpHU OOpalleHuy ¢ NpubopaMu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHMSI 3[0POBbS M COONIOACHUS
HOPM 3KOJOTHYECKOr0 MOBEICHUS B OKPYKaIOLIEH CpelIe;

OCYUIECTBJISATh MOUCK HHPOpMaluu (U3HUECKOTO COJEpKaHUS B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAaHUM M IyTEM CpaBHEHUS
JONOJIHUTENBHBIX ~ MCTOYHUKOB  BBIJACNATH  MHPOpPMAILUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUUBON MIIM MOXKET OBITH HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHIMOJIHEHUH Y4YEOHBIX 3a/laHui HAay4HO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MYECKOrOo  COAEpXaHHs, CIPAaBOUYHbIE MaTepHalIbl,
pecypcebl cety MIHTEpHET, BilageTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPAaTKUE YCTHBIE COOOIICHMS,
00006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
ColepKaHUsl, B TOM uYucie NyOJUYHO MPEACTABISATh PE3YJIbTaThI
IIPOEKTHOW WJIM UCCIENOBATEIBCKON NIEATEIBHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBbI MNOHATUHHBIM anmapar Kypca (U3HKH,
COIPOBOKJ1aTh BBICTYIUICHHE NIPE3CHTALNEH;

IPU BBIIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBAHUM (PU3NUECKUX
IPOLECCOB paclpeeisiTh OOS3aHHOCTH B TIpPYyHIE€ B COOTBETCTBUU C
IIOCTABJICHHBIMH 33J1a4aMH, CJIEANTH 3a BBIIIOJHEHUEM IIJIaHA ACHCTBUN U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIIEHMBAThb COOCTBEHHBIM BKJIaa B
JEeSTENBHOCTD IPYIIIbI, BEICTPaUBaTh KOMMYHUKAaTHUBHOE B3aUMOJICICTBHE,
IPOSIBIISISI TOTOBHOCTH pa3periaTh KOH(MIUKTHIL.

K koHIy 00yueHus B 9 Kjacce npeAMETHbIE pE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHU:

UCIIOJIB30BaTh MOHATHSA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHUYECKOTO JABMXXEHHS, Jedopmalius
(ympyras, mnjacTU4ecKas), TpPeHHe, IEHTPOCTPEMHUTENIbHOE YCKOPEHHE,
HEBECOMOCTh U IMEpEerpy3ku, LUEHTP TAKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPAOIO Tesla, PABHOBECHUE, MEXAaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U YJIbTPa3BYK, 3JEKTPOMAarHUTHHIE BOJIHBI,
IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTD,
CHEKTpPbI UCITyCKaHMs U IMOTJIOLIEHUs, anb(a, OeTa- U raMma-u3Iy4eHus,
W30TOIIbI, SIAEPHAS SJHEPreTHKA;

pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE NPSIMOJIMHEWHOE [BUYKEHHE, CBOOOJIHOE
NaJIeHUE TeJ, pABHOMEPHOE JIBM)KEHHUE IO OKPYKHOCTH, B3aUMOJCICTBUE
TEJ, PEaKTUBHOE IBW)KEHHE, KOJEeOaTelIbHOE IBMKEHHUE (3aTyXarollue M
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JBUKEHHUE, OTPAKEHUE



3BYKa, NPSMOJIMHEWMHOE paclpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3sIoKEHUE OesIoro cBeTa B
CHEKTp M CJOXKEHHWE CHEKTpPaJbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJHOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa
U3JTy4YEHHsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MUECKUX SBJICHUUA B
OKpy»XaroleM Mupe (B TOM 4Yucie (QU3NYECKHUE SIBICHHUS B NPUPOJIE:
MIPUJIMBBI U OTJIUBBI, ABUXKEHUE Tu1aHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
IBUKCHUE JKHUBBIX OPraHU3MOB, BOCIPUITHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHME BOJHBIL, I[yHaMH, 3X0, LBETa Tell,
ONTUYECKUE SBJICHUS B MPHUPOJAE, OMOJIOrMYecKoe AECUCTBUE BUIUMOTO,
yJIbTPapUOIECTOBOIO M PEHTICHOBCKOIO H3JIy4YeHMH, €CTECTBEHHBIN
panvoOaKTUBHBIM (POH, KOCMHYECKHE Jy4YHd, PaJHOAaKTUBHOE H3Iy4YCHHE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJIMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBE€Ka), IPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3aJadyy B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA T€ M (PU3MUECKUE SIBJICHUS, UCIOJIb3YS
¢du3nyeckue BeNMYMHBI (CpelHsAs M MIHOBEHHAas CKOPOCTb Tejla MpH
HEPAaBHOMEPHOM JBWKEHUH, YCKOPEHHE, IMEPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHMS, CHJIa YIPYTOCTH, CUJa TSKECTH, YCKOPEHUE
CBOOOJIHOTO TMAJEHMs, BEC Tejla, HUMIYJbC Tela, HMIIYJIbC CHJIBI,
MexaHu4yeckas paboTa M MOIIHOCTb, MOTEHLHUANbHAs SHEPrusi Tena,
MOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPrUs CKaTON
NPYKUHBI, KHHETHYECKash SHEpIus, IIOJIHAs MeEXaHU4ecKas >SHeprus,
NEpPHUOJI ¥ YacToTa KOJIeOaHUM, JJINHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIOMIIEHUS CPEAbl), TP OMUCAHUU
NpaBUIbHO TPAaKTOBaTh (PU3MUECKUH CMBICI MCIHOJb3YEMbIX BEJIUYUH,
0003HaYeHUssT W eJUHMIBl (U3UYECKUX BEIWYUH, HAXOAHUTH (POPMYIIBI,
CBS3BIBAIOUIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTUMH BEIUYMHAMM,
CTPOUTH I'paUKN N3YUEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUYMH;
XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHUS U TIPOLECCHI,
UCIIOJb3Ysl 3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHUS,
IPUHIUI CYNEPIO3UIMA CWJI, HNPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpPAaHEHUs HMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3AKOHBI COXPAHEHUS 3apsIIOBOIO U MacCOBOI'O YHCEN
IOpU SJACPHBIX PEAKIUSIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIUCBHIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3MUYECKHE NPOLECChl U CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUd MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JIOTUYECKUX



[1aroB ¢ OMopoi Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHM,
¢bu3znyecKux 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajadd  (omMparolmupecs Ha cucteMy u3 23
YpaBHEHUI), UCHOJb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJayd 3alUCBhIBaTh KPaTKOE
YCJIOBHE, BBISBISATH HEJOCTAIOUIME WJIA W30BITOYHBIE JaHHbBIE, BHIOUPATH
3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE ISl PEIIEHHUs, TPOBOJIUTh PACUETHI U
OLICHMBATh PEATMCTHUYHOCTh IMOJYYEHHOTO 3HauyeHUs (U3MUECKOU
BEJIMYUHBL;

pacrno3HaBaTh MpoOJEeMbl, KOTOPbIE MOXKHO PpELIUTh MpPU IOMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yysl ONHCAHME HCCIEIOBaHUs, BbLACIATH
IIPOBEPSEMOE  IPEANOJIOKEHNE, OLCHUBAaTh IPABUIBHOCTH  IOPSIKA
IIPOBEJICHUSI  MCCJENOBAHMS, JIENaTh  BBIBOJbBI, HHTEPIPETUPOBATH
pe3ysIbTaThl HAOJIOIEHUH U OIIBITOB,;

OPOBOAMTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SBICHUNA WU
(u3MYECKUX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HploTOHa, 3akoHa
COXpaHEHUs! AHEPruu, 3aBUCUMOCTb NEPHOJA KOJEOAHH MpPyKUHHOTO
MasTHHUKA OT Macchl Tpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYbl MAJIbIX KOJeOaHUM, MPSIMOJIMHEITHOE PacIpOCTPaHEHUE CBETA,
pasnokeHue Oenoro cCBera B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajle U CBOMCTB HM300pa)K€HMsI IpeaMeTa B coOuparoiien
JMH3€, HAOIIOJEHUE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOATENLHO  COOMpaTh YCTAaHOBKY M3 M30BITOUHOrO Habopa
o0Opy/lOBaHUs, ONHUCBHIBATH XOJ  OMNbITA U  €ro  pe3yJsbTaThl,
(bopMyIIHpPOBaTh BHIBOJIBI;

MPOBOANUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEPEHUH, omnpeaenss
cCpeqHee 3HAUYCHHE W3MEpSIeMON BeIMYMHBI ((POKYCHOE pacCTOSHHE
coOuparomell JMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpPEHHUs
(M3MepUTeNbHOTO TPUOOpa);

MPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUM (3aBUCHUMOCTb IYyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIBIXKEHMHM 0€3 HaudajJbHOM CKOpPOCTH, NEpHOja
Koe0aHUI MaTeMaTH4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpa)k€HUs CBETa OT yIja MaJeHUs W yria MpeloMIIeHUs OT yIua
NaJeHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CaMOCTOSITENILHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBHCHUMOCTH
bu3NYecKUX BEIUYMH B BHUAC TAONUIl M TPaQUKOB, N€IaTh BBIBOJBI IO
pe3yibTaTaMm UCCIIEIOBAHUS;

IPOBOANTH KOCBEHHBIE H3MEpeHUsi (U3MYECKUX BEIUYUH (CpenHsis
CKOPOCTh M YCKOPEHHE Tejla MpU PAaBHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOIO MaJCHHs], KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUS! CKOJBXKEHUS, MEXaHW4eckas padoTa M MOIIHOCTb, 4YacTOTa M
nepuoJl KojeOaHWil MaTeMaTH4ecKoro M MPYKUHHOTO MAasTHUKOB,



ONTHYECKas CWia CcOOuparoel JIMH3BL, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUS, COOMpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBITMIOJHATh U3MEPEHUS, CIENysl MPEII0KEHHOW HHCTPYKIIUH, BBIYUCISTD
3HAYEHUE BEJIMYMHBI U aHAJTU3UPOBATh MOIYYEHHBIE PE3YyJIbTaThl C YYETOM
3aJIaHHOM NOTPENIHOCTH U3MEPEHHI;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH P padoTe ¢ 1abopaTopHbIM
000py1I0BaHUEM;

pa3nuyaTb OCHOBHBIE MPU3HAKA H3YYEHHBIX (DU3UYECKUX MOJIETeH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOUEHHBI HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEJIb aTroMa, HYKJIOHHas
MOJI€JIb aTOMHOTO S1J1pa;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HU3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHUA (B TOM YHUCIE:
CIHUIOMETP, NATYUKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmnapar, ONTHYECKHE CBETOBOBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHONAB3Yyd 3HAaHUS O
CBOMCTBaX (PU3WYECKUX SBJIEHUH M  HEOOXOAuMblEe  (PU3NYECKUE
3aKOHOMEPHOCTH;

MCTIOJIb30BaTh CXEMBI M CXEMaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHUX
YCTPOUCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMUECKHX MPOILECCOB
OpU PELICHUH Y4EeOHO-NIPAKTUYECKHUX 3a/]ay, ONTHYECKHUE CXEMBbl JIf
MOCTPOEHUS N300paKEHUM B IMJIOCKOM 3€pKajie M COOMparoUIeil TMH3E;
OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HMHGOpPMALMIO O  NPUMEPAX)
NPAKTUYECKOT0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHrs 0e30MacHOCTH MPH OOpalleHu: ¢ MpUOOpaMu H
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOJIOJCHHUS
HOPM 3KOJIOTUYECKOI'0 MMOBEJAEHUS B OKPYKAIOIIEH Cpene;

OCYUIECTBJISITh MOUCK HHPOpMAaLHUH (PU3HUECKOTO COJEpKAHUS B
HNHuTepHeTe, caMoCcToATENBHO (POPMYIIUPYSI MOUCKOBBINA 3alpoC, HAXOIUTh
MyTH OINpPEAENICHUs IOCTOBEPHOCTH MOJYYEeHHOW MH(OpPMALMKU HA OCHOBE
UMEIOIINXCS 3HAHUN U JTIOTIOJTHUTEIBHBIX HCTOYHUKOB,;

UCII0JI30BaTh MPHU BBIMOJIHEHUH y4E€OHBIX 3aJaHUN HAay4YHO-MOMYJISIPHYIO
JUTEpaTypy (U3MYECKOrOo  COAEpXkaHMs, CIPAaBOUYHbIE MaTepHalIbl,
pecypcbl cetd MHTepHeT, BlajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HH(GOPMALIMU U3 OJIHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHbOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHUA,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOM WIIM MCCIIEI0BATENbCKON
ACSITENbHOCTA, TMPH 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yUEHHBIN
NOHATUUHBIM anmapar HM3y4aeMoro pasjaena (U3MKA U COINPOBOKIAThH
BBICTYIUICHUE Tpe3eHTalMedl ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecrBo
Ne HanMeHoBaHue pa3iesioB u 4ACOB DJIeKTpOHHBbIe (HU(POBbIE)
n/n TeM IPOrpamMMbl B o0pa3oBaTe/bHbIE PeCypChbl
cero

Pa3neu 1. ®Pusuka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpPa

1.1 dusuka - Hayka 0 IIPUPOIE 2 Bubmorexa ITOK
’ y pHpoaL https://m.edsoo.ru/7f416194
12 EcrecTBeHHOHAy4HBIN METOL ) bu6muoteka [IOK
' IO3HAaHUA https://m.edsoo.ru/7f416194
but6mmoreka [{OK
1.3 DPuU3HIECKHC BENHIMHEI 2 https://m.edsoo.ru/7f416194
Uroro no pazaeny 6

Pasnen 2. [lepBoHavanbHble CBeACHUS

0 CTPOCHHUH BeHIECTBA

2.1 CtpocHue BelecTBa 1 bubmorera [JOK
' p H https://m.edsoo.ru/7f416194
)9 JIBr>KeHuE U B3aUMOJICCTBUE ) bubnuorexa [JOK
' YaCTHI] BEIIECTBA https://m.edsoo.ru/7f416194
)3 ArperatHble COCTOSHUSA 5 bubnnorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Uroro no pazpeny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl
bu6nuoreka [JOK
A M
3 CXAHITIECKOC JBIDKEHHC 3 https://m.edsoo.ru/7f416194
Bu6nuoreka [JOK
32 n 4
HEPIWA, Macca, IIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bupet cun 14 https://m.edsoo.ru/7f416194
Uroro no pazpeny 21

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenue. [lepenaua

4.1 aBJIEHUS TBEPJILIMU TEIAMU 3 bubmorexa LHOK
' A pA ’ https://m.edsoo.ru/7f416194
JKAOKOCTIMH U Ta3aMu
bu6mmoreka [IOK
4.2 5
JlasieHue KuIKoCTH https://m.edsoo.ru/7f416194
b K
4.3 ATMochepHoe 1aBiIeHHE 6 nommorexa O

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




JleiicTBHE )KUIKOCTH M T'a3a Ha

but6mmoreka [{OK

4.4
MOrPYKEHHOE B HUX TEJO ! https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nea 5. PaGora nu MOIHOCTDH. JHeprus
Bubnuoreka [JOK
> Pabora u momsoCTS 3 https://m.edso0.ru/7f416194
bub6mmoreka [IOK
32 TpocTeie MeXaHH3MEI > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
33 Mexantirieckas SHepris 4 https://m.edsoo.ru/7f416194
Uroro no pazaeny 12
Ha3zBanue moayJist
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




8 KVIACC

Kouan4yecTBo
Ne HaunmeHnoBaHue pa3jieinoB 4ACOB DJIeKTpPOHHBbIe (HU(pPOBHIe)
n/n U TeM NMPOrpaMMbIl o0pa3oBaTejibHbIE PeCypChl
Bcero
Pa3pen 1. TenioBble siBi1eHust
11 Crtpoenue u cBoiicTBa 7 bubnuotexa [JOK
' BEIECTBA https://m.edsoo.ru/7f4181ce
bubanoreka LIOK
1.2 TermoBble MpoIECCHI 21
pont https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 28

Pa3znea 2. DiiekTpryeckre 1 MArHUTH

bi¢ ABJICHUSA

DNeKTpUYeCcKUe 3apsbl.

2.1 3apsKEHHbIE Tella U UX 7 Bubnuorexa [IOK
' P . https://m.edsoo.ru/7f4181ce
B3alMOJIeiicTBHE
29 [TocTossHHBIH 20 bubmuoreka [JOK
' SIIEKTPHYECKHI TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
23 MarHutibie ApeHis 6 https://m.edsoo.ru/7f4181ce
OeKTpOMarHuTHas bubnuoreka [JOK
24 4
WHTYKIUS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Ha3zBanue moayJist
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68

1O [TPOIT'PAMME




9 KUIIACC

KoanuecTBO
Ne HaunmeHnoBaHue pa3jieinoB 4ACOB DJIeKTpPOHHbIe (LM(ppPOBbIE)
n/n U TeM NPOrpaMMblI o0pa3oBaTe/bHbIE PeCypPChI
Bcero
Pa3nen 1. Mexann4yeckue siBJeHHs
11 MexaHn4ecKoe IBHKEHUE U 10 bubmnoreka [HOK
’ CIIOCOOBI €70 OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmnoreka 1IOK
1.2 B i 20
3AUMOJICHCTBHC e https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 10
3aKOHEI COXpaHEHA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexann4ueckue KOJe0aHUA U BOJTHBI
bu6mmoreka [IOK
2.1 Mexanndeckre Koyeda 7
XAHITICCKHE KOTCOAHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8
CXAMMACCKUT BOIHRL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15

Pa3znen 3. DiilekTpoMarHuTHoe moJie U

AJICEKTPOMAIrHUTHBIC BOJIHBI

31 DIIEKTPOMarHuTHOE TOJIE U 6 bubnuorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pasnen 4. CBeToBbI€ IBJICHUS
41 3aKOHBI pacpOCTPAHEHUS 6 bubnmnoreka [JOK
' CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3EI U ONITUYECKUE 6 bubaunoreka [HOK
' MIPUOOPHI https://m.edsoo.ru/7f41a4a6
43 Pasnoxenue Oeyioro cBera B 3 bubnnoreka I1IOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Paznen 5. KBanToBbI€e sIBJICHUSA
51 Hcnyckanve U MOTJIoUIeHUE 4 bubnuoreka [IOK
’ CBETAa aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.2 C 6
TPOCHHE ATOMHOTO 3Uipa https://m.edsoo.ru/7f41a4a6
53 SnepHble peakuu 7 bubnmoreka [JOK




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

Utoro no pazneny

17

Paspnen 6. [loBTopuTebHO-000011a1011IHIT MOAY /1B

[ToBTOpenue u o6o0IIEHUE

Bbu6mmorexa [JOK

6.1 COACPKAHMS Kypca (3K ? https://m.edsoo.ru/7f41a4a6
3a 7-9 kmacc
Hroro no pazneny 9
OBHIEE KOJIMYECTBO HACOB 102

I10 ITPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

JeKTpOoHHbIE HU(POBHIE
o0pa3oBaTe/ibHbIE

pecypcsl

®dusuka — HayKa O PUPOJE.
SIBnenust npupoasl

dusznueckue SIBICHUA

Ddu3znuyeckue BeIMIUHBI U UX
HU3MCPCHUC

Ypok-uccienoBanue
"U3MepeHue Temiiepatypsl Npu
MTOMOLIH JKUJKOCTHOTO
TEPMOMETpa U AaTYUKa
TeMneparypor"”

Metoapl HAyYHOTO MTO3HAHMS.
Onucanue PU3NIECKUX SBIICHUN
C IOMOIIBIO MOJIENEN

bu6munoreka 1IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIIOTE3BI: JaJbHOCTD ITOJIETA
IapuKa, MymeHHOTo
TOPU30HTAJILHO, TEM OOJIBIIIE,
4yeM OOoJIbIIe BhICOTa Mmycka'"

Crpoenue BemiecTBa. OMBITHI,
JIOKa3bIBAIONINE JUCKPETHOE
CTPOCHHE BEIECTBA

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

JIBr>KeHUE 4acTuIl BEIIECTBA

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

Ypok-uccinenoBanue «OMbITHI 11O
HaOJIIOJEHUIO TEILIIOBOIO
paCIIUPCHHSI TA30B

10

Ar PEraTHBIC COCTOAHUS
BCIICCTBA

11

Oco0OeHHOCTH arperaTHbIX
cocTossHUN Boabl. O000IIEHE
no pasueny «llepBoHauanbHbie
CBEJICHHSI O CTPOCHUU BEIIECTBA

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

12

MexaHuyeckoe IBUKEHHE.
PaBHOMEpHOE U HEpaBHOMEPHOE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a05¢c6




IBIDKEHHUE

13 Ckopoctb. EZUHUIEI CKOpPOCTH bubmmorera [TOK
p e I p https://m.edsoo.ru/ff0a079¢
14 Pacuer mytn u BpemeHn bubnuoreka [IOK
IBUKCHUA https://m.edsoo.ru/ff0a0aed
15 WNuepuus. Macca — mepa bubnuoreka [IOK
WHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
IInotHocTh BemecTBa. Pacuer
16 Macchl 1 00beMa TeJia 10 €ro bubmorexa HOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGoparopHas paboTa
17 «Omnpenenenue MIOTHOCTU
TBEPIOTO TEJIA»
18 Pemenue 3amaq mo reme bubnuoreka [JOK
"[TmoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23¢
Cuia KaK XapaKTepHUCTHKA
19 B3auMojencTeus tei. Cruna
ynpyroctu. 3akoH ['yka
JlabopaTopHas pabora
«M3y4enne 3aBUCUMOCTH
20 pactsbxeHus (aedopmarivm)
MIPY>KUHBI OT MPUII0KEHHON
CHIIBI»
21 [[SIBnenne TaroTenus. Cuna
TSKECTU
CBsi3b MEX]1y CHIJION TSKECTH U
22 Maccoi tena. Bec Tema. Pemenne bubmorera [JOK
) ) https://m.edsoo.ru/ff0al1778
3amay 1o reme "Cuna tskectn"
Cuita TSDKECTH Ha JpyTrux
23 mIaHeTax @Hanecrl)cie bubmorera [JOK
) https://m.edsoo.ru/ff0al502
XapaKTEPUCTUKHU IJIAHET
bu6mmoreka [JOK
24 N3mepenne cui. amMoMe
MeperHe e JluHamomerp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnosxeHue 1ByX cuil,
26 HaIpPaBJIEHHBIX MO0 OJHOMN bubnuoreka LIOK
npsMoii. PaBHoielicTByomas https://m.edsoo.ru/ff0ala70
CHII
27 Pemenue 3amau no teme




"PaBHOelcTBYIOIIAS CHIT"

Cuna tpenus u e€ Buasl. Tpenue

bu6aunoreka 1IOK

28
B IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopHas pabota
«M3ydeHne 3aBUCUMOCTH CUJIBI
29 TPEHUS CKOJIBKEHUS OT CUJIbI bubnuoreka LIOK
JIaBJICHUSA U Xapakrepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOTIIUXCS
TMOBEPXHOCTEID
30 Pemienue 3a1au Ha onpenieneHue
PaBHOAECHCTBYIOIIEN CHJITbI
Pemrenue 3agau mo remam: «Bec
31 Tenay, «['padbuyeckoe bubnuoreka [JOK
n3o0paxkeHue cuny, «Cuiby, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CHIDY
I[MOJIYI'OIOBAS
KOHTPOJIbHA I PABOTA
TeMaM: «MexXaHU4eCKOoe
32 IBIKEHHEY, «Macca,
IUIOTHOCTEY, «Bec Tenay,
«I'padmueckoe nzodpaxkeHune
cry, «CHuibey
JaBnerne. CriocoObl
33 MEHBIIIEHUS U YBEIINYECHUS bubmmorexa LOK
y y https://m.edsoo.ru/ff0a20a6
JTaBJICHUS
JlaBiaenwne raza. 3aBUCHMOCTb
34 aBJICHUSA Tra3a oT 00bEMa bubnmorexa LOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Tlepenaya naBieHusT TBEPILIMU
35 TeJ'II;MI/I JKUIKOCTIMU U Ir)a3aMI/I bubnmorexa LHOK
> HHIL ) https://m.edsoo.ru/ff0a25b0
3akoH ITackansa
JlaBlieHME B )KUJIKOCTH U Ta3e,
36 BBEI3BAHHOE JICUCTBUEM CHIILI bubmorexa [IOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemrenue 3agad mo reme
37 «JlaBneHre B )KUIKOCTH M ra3e bubmmorexa [IOK
A ’ https://m.edsoo.ru/ff0a2826
3akon ITackams
bu6mmoreka [JOK
38 CooOmaromnirecs: CoOCyabl
THarom ya https://m.edsoo.ru/ff0a2970
. Bubmmoreka I{OK
39 I'mapaBnuyeckuit mpecc H

https://m.edsoo.ru/ff0a3136




Manowmetpsl. [TopuineBoii

40 .
YKUJKOCTHBIN Hacoc
41 ATMocdepa 3emMiu 1 IPUIUHBI bubnmoreka [JOK
€€ CyIIeCTBOBAaHUS https://m.edsoo.ru/ff0a2b5a
4 Bec Bozmyxa. AtmochepHoe bubnmoreka [JOK
JTaBJICHHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro bubnuoreka [JOK
nasieHus. OnelT Toppuuenin https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCThH aTMOC(HEpPHOTO
44 aBJICHUS OT BBICOTHI Ha, Bubnmorexa [JOK
A a https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOpsi
bapomeTtp-anepowu.
45 ATII)VIOCCI): Hoep aBJICHUE Ha bubamorexa [JOK
P A https://m.edsoo.ru/ff0a2fc4
Pa3JInYHBIX BBICOTAX
46 Pemenue 3anay no teme "
AtmocdepHoe naBieHue"
JelicTBue )KUJIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJIO bubmmorexa LHOK
by ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTopHas pabota
43 «OrnpeneneHune BbITAIKUBAIOLIEH bubnuoreka [IOK
CHUJIbI, ICVCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B JKUJIKOCTbY»
JlaGopartopHas paboTa 1o Teme
«HccnenoBanne 3aBUCUMOCTH
49 Beca Tejla B BOAE OT 00béMa bubmorexa [IOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B JKUJKOCTh YaCTH
Tenay
bubmuoreka [{OK
50 [1naBanue ten
https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeomerpa
51 WJIM KOHCTPYHUPOBAHUE JIOJKU U
OIpeielIeHuE e€
Ipy30H0AbEMHOCTH"
Pewienue 3amau no remam:
«IInaBanue cynos.
bu6mmoreka [JOK
52 BosnyxomaBanue», «/laBienue

TBEPABIX TEN, )KUIAKOCTEH U
razoB»

https://m.edsoo.ru/ff0a3654




KontponbHas padoTa mo teme

53 «/laBneHue TBEpABIX TEIl,
JKUJIKOCTEH U Tra30B»
bu6mmoreka [JOK
54 Mexanundeckas paborta
p https://m.edsoo.ru/ff0a3f82
55 MomnaocTts. EnuHUIED bu6mmoreka [IOK
MOIITHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccienopanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAaEMOIl pu
MOaBEME 10 JecTHUILIE"
57 [Ipoctele MexaHu3Msbl. Peryar.
PaBHOBecue cui Ha peruare
Pbruaru B TexHuKe, OBITY U
npupoze. Jlaboparopnas padora bubnuoreka [JOK
58 N
«HccnenoBanue ycioBuil https://m.edsoo.ru/ff0a478¢
PaBHOBECHSI pbIYaray
59 Pemenue 3agau o teme bubmuorexa [JOK
«Yc10BHs paBHOBECUS pblUara https://m.edsoo.ru/ff0a48a6
60 [TPOMEXYTOYHAA bubmuorexa [JOK
ATTECTALIUA " https://m.edsoo.ru/ff0adec6d
KoaddurmenT nonesnoro
JeMCTBUS MeXaHN3Ma.
61 JlaGopaTopHas pabora
«3mepenue KIIJ] HakmoHHOM
MIJIOCKOCTH
6 Pemenue 3agad no reme bubmuoreka [{OK
"Pabora, momuocts, KIT/[" https://m.edsoo.ru/ff0a4c48
YPOK-3KCIIEPUMEHT 110 TEME
"DKcrnepuMEeHTAIbHOE
63 ONPEACIICHUE U3MEHEHHUS
KUHETUYECKON U ITOTEHIIHAJILHOU
SHEPTUH MPU CKATHIBAHUH TeEJla
110 HAaKJIOHHOM TIOCKOCTH"
Mexannyeckas SJHEprusi.
64 Kunerndeckast 1 noreHIIanbHasg buGnnorexa [IOK
https://m.edsoo.ru/ff0a4252
SHEPTHs
65 3aKoH COXpaHEeHUs bubnuoreka [JOK
MEXaHUYECKON YHEPTUU https://m.edsoo.ru/ff0a4360
66 KonTtponbHas paboTa mo teme

«PaboTa 1 MOIIHOCTh. DHEPTUD




PesepBHbIii ypok. Pabora ¢
TekcTamu 1o TeMe "JlaBieHue

bub6auoreka I1IOK

67 TBEPABIX TEJ, )KUAKOCTEH U ! https://m.edsoo.ru/ff0adffe
ra3os"
PesepBHbIit ypok. Pabora ¢
68 TekcTaMu 1o Teme "PaborTa. 1
MormuHocTs. DHeprus"
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




8 KVIACC

KoanuecTBO 4acoB

eKTpOHHBbIE HU(POBbHIE

Ne
Tema ypoka o0pa3oBaTeJIbLHBIE
n/n P Bcero P
pecypchbl
OCHOBHBIE MTOJI0KEHUS
| MOJIEKYJISIPHO-KUHETUYECKOI | bubnuoreka LIOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
) Macca u pa3mep aTOMOB U |
MOJIEKYJI
3 BXOJ/IHAS1 KOHTPOJIbHA S 1 bubnuoreka [JOK
PABOTA https://m.edsoo.ru/ff0acc5e
Mogenu TBEPAOTO, KUIKOTO U
4 raszoo0 a3H01;0 COCTOSTHHH 1 bubmmorexa TIOK
p https://m.edsoo.ru/ff0a540e
BeEllleCTBa
OOBsicHeHHEe CBOMCTB TBEPIOTO,
YKUKOTO U Ta3000pa3HOTO
5 COCTOSTHHH BEIIECTBA Ha OCHOBE 1
MOJI0)KEHUN MOJIEKYJIIPHO-
KHHETHYECKOU TCOPUH
6 Kpucrannmmaeckue u amopdabie | bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
7 CmaunBaHUE U KallWJUISIPHOCTb. 1 bubnmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
8 TermioBoe pacHIpeHne U CKATHE 1 bubmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. Csi3b
9 TEMIIEpaTypbl CO CKOPOCTHIO 1
TEILUIOBOTO IBMKEHUS YaCTHI]
10 Buytpennsis sueprusi. CriocoObl | but6mmoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5¢c60
bu6mmoreka [JOK
11 B 1
HABLTCILIONCpEAat https://m.edsoo.ru/ff0a6412
Ypok-koH(pepeHus
"ITpakTHUECcKOE UCTIOIb30BaAHHUE
. bu6mmoreka [JOK
12 TEIJIOBBIX CBOMCTB BEIIECTB U 1

MaTCpuraJIoB B LEIAX
sHeprocoepexxeHus"

https://m.edsoo.ru/ff0a65c0




KomnuecTBo TetwioTel. Y neapHas

bu6moreka [IOK

13
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OasiaHca.
14 TemnooOMeH u TeIoBOE bubmorexa HOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTopHas pabota
15 "UccnemoBaHue SBICHUS bu6mmorexa [JOK
TerI000MeHa Mpy CMEIINBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacuer konudecTBa TEIIIOTHI,
16 HE0OXOIUMOTO ISl HATPEBAHUS
TeJa U BBIJIEISIEMOTO UM TIPH
OXJIAXKICHUH
JlaboparopHas pabota
17 "On Ic):zlenzHHe pneHLHOﬁ bubmmorexa [JOK
P y " https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBa
18 OHeprus TOIIUBA. Y IeNbHAs bubnuoreka [JOK
TEIUI0Ta CrOPaHUs https://m.edsoo.ru/ff0a7b5Sa
[InaBnenue u oTBEpICBaHUE
19 KPUCTALTAYECKUX TN bubmorexa HOK
P ' https://m.edsoo.ru/ff0a71d2
VY aenbHas TEMIOTA IJIABICHUS
JlabopaTopHas pabota
20 "OnpeneneHue yaeabHOU bubnmorexa LHOK
p y " https://m.edsoo.ru/ff0a72fe
TETJIOTHI TUIABJICHUS JIbIa
)1 [TapoobpazoBanue u bubmuoreka [IOK
KoHJeHcanus. Mcnapenne https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas temiora
napooOpazoBaHus U
22 KOHJIEHCAllUU. 3aBUCUMOCTh bubmmorexa [JOK
A T https://m.edsoo.ru/ff0a786¢
TeMIIepaTypbl KUTIEHUS OT
aTMOC(EepHOTO JTaBJICHHS
BnaxnocTs Bo3myxa.
oy JlaGoparopHas paboTa bubnuorexa LIOK
"Onpezenenre OTHOCUTEIBHOM https://m.edsoo.ru/ff0a7628
BJIQYKHOCTHU BO3/yxa"
24 Pemenwue 3ana4 Ha onpeneneHue
BJIQYKHOCTH BO3/yXa
[IpuHIMIIBI paGOTHI TEMIIOBBIX
)5 nsurateneul. [lapoBas TypOuHa.

JIBUraTenb BHYTPEHHETO
CrOpaHUs




KIIJI TenmoBoro aBurarers.

bu6mmoreka [JOK

26 TemnmoBbie ABUTATENN U 3aLTUTA
A N = https://m.edsoo.ru/ff0a7c¢7c
OKPY’KaIOIIEH CpeIbl
3aK0H COXpaHEHUs U
27 MIPEBPAILICHUS SHEPTUH B
TEIJIOBBIX TTpOIIeccax
IToaroroBka Kk KOHTPOJIBHOMN
pabore o Teme "TermmoBbie
28 aBieHus. I3MeHnenue bubmorexa HOK
' . https://m.edsoo.ru/ff0a832
arperaTHBIX COCTOSTHUM
BemecTna”
[HOJIYITOAOBAA
KOHTPOJIBHA S PABOTA no
29 TeMe ""TeruioBblie sSIBIICHUS bubmmoreia LHOK
' https://m.edsoo.ru/ff0a86ae
W3menenune arperaTHeIX
COCTOSIHUI BermiecTa"
30 Dnektpuzaius Ten. [[Ba pona
SIEKTPUUECKUX 3apsI0B
Ypoxk-uccienoBanue
31 "OnexTpuzanys Tea MHIyKIuen
Y TIPU CONPUKOCHOBEHUU"
10 BzaumopneicTeue 3apsyKeHHBIX bubnuorexa [IOK
ten. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE MOJIE.
HanpsxkeHHOCTH
33 anekTpudeckoro nois. [Ipunnun Bubnmorexa [JOK
P P https://m.edsoo.ru/ff0a8a0a
CYTIEPIO3UIINH IEKTPUIECKUX
nosieun
Hocurenu snexkrpuyecknx
34 3apsaA0B. DJIEMEHTapHBIN 3apsl.
Ctpoenne atoma
[IpoBOAHMKY U AMDIIEKTPUKH.
35 35KOH COXpaHECHUS b bubmmorexa [JOK
P https://m.edsoo.ru/ff0a8ef6
AIEKTPUUECKOTO 3apsiaa
36 Pemienue 3a1au Ha mpuMeHEHUE bubnmoreka [JOK
CBOMCTB JJIEKTPUYECKHUX 3aPsA0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUYECKUH TOK, YCIOBUS
37 ero cyuiectBoBanus. MlcrouHuku bubmmorexa [JOK
y ’ https://m.edsoo.ru/ff0a95a4
3IEKTPUYECKOTO TOKA
. bubmuoreka [IOK
38 JIefcTBUA DIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/ff0a96b2




VYpoxk-uccinenosanue "Jleiictere

39 3JEKTPUUECKOTr0 MOJIA Ha
MIPOBOJHUKH U JUAJIEKTPUKHA"

40 DNEeKTPUYECKUIA TOK B METAJIJIaX, bub6auoreka I1IOK
JKHUIKOCTSX M rasax https://m.edsoo.ru/ff0a9838

41 DneKkTpudecKas 1menb U e¢
COCTaBHBIC YaCTH
Cuna toxka. JlabopaTopHas BuG 10K

noImoTeKa

42 pabora "U3mepenue u _
peryMpOBAHHE CHITb TOKa" https://m.edsoo.ru/ff0a8bd6
ConpoTHBiIeHHE TPOBOIHUKA. Eu 10K

nbnmorexa

43 VY nenpHOE CONPOTUBIIEHNE

https://m.edsoo.ru/ff0aa738
BEILECTBA
DNeKTpUYECKOe HaMpPsKEHHE.

44 Boast™metp. JIaboparophas bubnuorexa [IOK
pabora "M3mepenue u https://m.edsoo.ru/ff0a%¢14
peryiupoBaHue HalpsHKeHHUs"

JlaGopaTopHas pabora
"3aBUCUMOCTD JIEKTPUYECKOTO

45 COIPOTUBIIEHUS ITPOBOJHUKA OT bubnuoreka [IOK
€ro JUIMHBI, IUIOIIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U
Marepuaia"
3aBUCHUMOCTH CHJIBI TOKA OT Eub 10K

nonMoTeKa

46 HanpspbkeHus. 3akoH Oma Juist

https://m.edsoo.ru/ff0aad44a
ydacTKa Lenu
JlabopaTopHas pabora
"UccnenoBaHue 3aBUCUMOCTH

47 CHJIBI TOKA, UIYIIETO Yepe3 bu6mmoreka [JOK
pE3UCTOp, OT CONMPOTUBICHUSA https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HalpsOKCHUS Ha
pesuctope”

IlocienoBaTenpHOE U

48 rapajuieIbHOE COeTMHEHUS
MIPOBOJHHUKOB
JlabopaTopHas pabora
"IIpoBepka mpaBuiIa CIOKEHUS Eub LOK

. nonMoTeKa
49 HaIpspKeHUH pu httos://m.ed e
ps://m.edsoo.ru/ff0aaa
MOCJIEIOBATEILHOM COEIMHEHUN
JIBYX PE3UCTOPOB"
50 JlabopaTtopHas pabota bubnuorexa [JOK




"IIpoBepka mpaBuiIa AJi CUIIbI
TOKa MpHU NMapauieIbHOM
COEJIMHEHHUH PE3UCTOPOB"

https://m.edsoo.ru/ff0aadle

Pemenue 3aga4 Ha npuMEHEeHNE

51 3akoHa Oma JJjis pa3andyHoro bubmorera [JOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHMSI TIPOBOHUKOB
Pab6ora 1 MOImHOCTH
52 3JICKTPUYECKOr0 TOKa. 3aKOH bubmorexa HOK
p ’ https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
JlaGoparopHas paboTa
"Onpenenenue paboThl U bubnunoreka [JOK
53
MOIIIHOCTH 3JIEKTPUIECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
DNEeKTPUYECKUE LIETIH U
54 MOTPEOUTEH IEKTPUUECKOM bubnuoreka LIOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKAHHUE
[ToaroroBka Kk KOHTPOJIBLHOM
pabote no Teme "DneKTpudecKue
55 3apsiapl. 3apshKEHHBIE Tela U UX bubmmorexa [IOK
DAL vp N https://m.edsoo.ru/ff0abd2¢c
B3auMOiccTBHS. [10CTOSHHBIN
3IEKTPUYECKU TOK"
KonTtponbHas paboTa mo teme
"JIeKTpUUYCCKUE 3apsAbI.
56 3a SI)KGI;)-IHLIe Tena I/IpI/IX bubmotera [JOK
p N . https://m.edsoo.ru/ff0abea8
B3auMOiccTBHS. [10CTOSHHBIN
3IEKTPUYECKU TOK"
57 [TocTosiHHBIE MAarHUTHI, UX
B3aMMO/ICHCTBHEC
58 VYpoxk-uccienoanue "M3yuenue bubmuoreka [JOK
MOoJICH MOCTOSHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarxautHoe€ 110jIe. MarautHoe
59 moJjie 3eMJIM U €ro 3HaYCHHUE JIJIs bubmorera [IOK
A https://m.edsoo.ru/ff0acOba
JKU3HU Ha 3emMIie
60 ITPOMEXYTOYHA bu6mmoreka [JOK
ATTECTALUA https://m.edsoo.ru/ff0acdc6
OmnsIT Opcrena. MaruutHoe
61 T10JI€ 3JIEKTPUYECKOTO TOKA bubnuoreka [JOK
MarsuTtHOE 1oJe KaTylKu ¢ https://m.edsoo.ru/ff0ac1d2
TOKOM
62 DIIEKTPOABUTATENb MOCTOSHHOTO bu6mmoreka [JOK




Toka. Mcnons3oBanue
ANEKTpOIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX M HA
Tpancnopre. JlabopaTopHas
pabora "KoHcTpyHnpoBaHue u
n3y4eHue paboTsl
3ieKTpoaBurarens"

https://m.edsoo.ru/ff0ac86¢

63

[IpumeHeHue 31eKTPOMarHuToB
B TexHuke. JlabopaTopHas
pabora "M3yueHue aeicTBUs
MAarHUTHOTO MOJISI HA MPOBOJIHUK
C TOKOM"

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

64

Omnebitel @apazest. 3akoH
JIEKTPOMArHUTHON MHIYKLIUH.
IIpaBuno Jlenna

65

[ToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme "DIeKTPUIEeCKUE
W MarHUTHBIC SIBIICHHS"

66

Dnekrporeneparop. CrnocoOsl
MOJTYYCHHUS DIIEKTPUICCKON
SHEPruu. DJIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEpPruu

67

KonTponbHas padbota no teme
"DIeKTpUYECKHe U MarHUTHBIE
SIBJICHUS"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14

68

PesepBHylit ypok. Pabota ¢
TEKCTaMU 110 TeMe "MaruuTHble
saBieHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

JIEKTPOHHBIC IH(POBbIE
oOpa3oBaTejibHbIE

pecypcebl

MexaHnueckoe OBIDKECHHUE.
MarepuaibHast TOUKa

CucremMa orcyera.
OTHOCUTEITHFHOCTD
MEXaHUYECKOTr0 IBUKECHUSA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad474

PaBHOMepHOE npsAMoOJIMHEITHOE
JIBUKEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad19a

BXOJHA KOHTPOJIbHA
PABOTA

HepasHomepHoOe
MIPSIMOJIMHEWHOE JIBUKEHUE.
Cpennsisi ¥ MTHOBEHHAs
CKOpPOCTb

IIpssMmonuHeHOE
PaBHOYCKOPEHHOE JBHKEHHE.
Yckopenue

Bbu6morexa [JOK
https://m.edsoo.ru/ff0ad8d4

CkopocTb IpSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBMKEHHUSL.
I'padux ckopoctu

JlaGoparopHas pabota
"OnpenencHue yCKOpEHuUs Tea
IIPY paBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOU
IUIOCKOCTH"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adb18

CBo0ogHOE naicHUE TEIL.
OngiTel ["annnes

10

PaBHOMeEpHOE ABMXEHUE TTO
okpykHOCTH. [lepron
yacToTa oOpamenus. Jlnneinas
U YTJIOBasi CKOPOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ael76

11

[lenTpocTpeMuTenbHOE
YCKOpEeHue

12

IIepBb1ii 3ak0oH HproToHa.
BexTop cunbl

Bbub6mmorexa [JOK
https://m.edsoo.ru/ff0ae612

13

Bropoii 3akoH HeroTOHA.
PaBHozelicTBYIOIIAs cHla

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae72a




14 Tpertnii 3akoH HproTOHA. bubnuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
15 Pemenue 3agad Ha npuMeHeHHE bubnuorexa [JOK
3akoHOB HreroToHa https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
16 C .3 r
HI1a yIpyroct. SakoH L yka https://m.edsoo.ru/ff0aeca2
17 Pemrenue 3amad mo teme «Cuiia
YIOPYTOCTH»
JlaGoparopHas padora
18 «Om I; GHI;HI/ICIzKeCTKOCTI/I bubmotera [JOK
pea https://m.edsoo.ru/ff0aee28
MIPY>KUHBD)
bu6mmoreka [JOK
19 C
I3 TPeHHA https://m.edsoo.ru/ff0af738
20 Pemenwne 3agau mo teme «Cuna bu6mmorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGoparopHag pabora
21 "On I; CJIIe)HI/Ie Iljcoa(qu VEHTa bubmmorexa LIOK
pel | H https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemrenune 3aga4d nmo treme
22 "3akoHsl HeroTona. Cuia bubmiorexa LOK
) | https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna TpeHus
Cuna TSDKECTH U 3aKOH
” BCEMUPHOT'O TATOTEHHUS. bubmuorexa [JOK
Yckopenue cBOOOTHOTO https://m.edsoo.ru/ff0af044
MaJieHUs
VYpok-koHpepeHuus
" JIBMKEHUE TEJl BOKPYT
24 TPAaBUTAIMOHHOTO LIEHTPA
(ConreuHas cuctema).
I'anakTukn"
Pemenue 3aga4d no teme "Cuita
25 TSDKECTH U 3aKOH BCEMHPHOTO buGmotera [IOK
" p https://m.edsoo.ru/ff0af’5{8
TATOTEHUS
IlepBas kocMHUECKasi CKOPOCTb. bubnumoreka [IOK
26
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuabHON
TOYKH. AGCOIIOTHO TBEPOE
27 Teno. PaBHOBecHe TBEPIOTO bubmotera [JOK
' .. wpll https://m.edsoo.ru/ff0afe36
TeJa C 3aKPeIIEHHOU OChIO
BpaIIeHus
28 MowmeHnT cuinsl. LleHTp TsKecTH




Pemenue 3amau mo teme

bu6mmoreka [JOK

29 "MoMeHT ¢ . e
MEHT CHthr. LeHTp https://m.edsoo.ru/ff0b02b4
TSKECTH
[ToaroroBka Kk KOHTPOJIBHOM

30 pabote 1o Teme bubnuorexa [JOK
"MexaHn4yecKoe IBUKEHUE. https://m.edsoo.ru/ff0b0408
B3anmoneiicteue Ten"

Konrponbnas padora o Teme
31 "MexaHn4ecKoe IBUKEHUE bubmorexa HOK
N g ’ https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Nmmynsc Tena. IMITybC CHIIBL.

1 3aK0OH COXpaHEHUs UMITYJIbCa. bubnnorexa [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/ICHCTBUE
Pemenue 3ama4d mo reme "3akoH bubmuorexa [{OK

33 "

COXpaHEHHUA UMITyJIbCa https://m.edsoo.ru/ff0b096c
Ypok-koHbepeHus

34 "PeakTuBHOE JBUXKEHUE B
MIPUPOJE U TEXHUKE"

35 Mexannyeckast pabota u bubmuorexa [JOK
MOIITHOCTh https://m.edsoo.ru/ff0b0a84

36 PaboTa cuitbl TSHKECTH, CHITBI bubmuoreka [{OK
YIPYTOCTH U CUIIbI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota
«OnpeneneHne padoThl CUIIbI

37 TPEHMsI IPU PABHOMEPHOM
JIBIDKCHHUH TEJIa TI0
TOPU30HTAJILHON TTOBEPXHOCTH

38 CBs3b SHEpruu U paboThI.

IToTrenumanbHas SHEPrUs
Kunerunueckas sneprus.
39 Teopema 0 KUHETHUECKOU bubmorexa HOK
p https://m.edsoo.ru/ff0b0c32
SHEPruu

40 3aKOH COXpaHEHUs! SHEPTUHU B
MEXaHHKe
JlaGopaTtopHnast pabota

41 «3yueHue 3akoHa COXpaHECHUS bubmorexa HOK

Y p https://m.edsoo.ru/ff0b12fe
SHEPTUN»

0 KonebarenbHOE MBUKEHHUE U bu6mmoreka [{OK
€ro XapakTepUCTUKHA https://m.edsoo.ru/ff0b1858

43 3aTyxaroiue KojaeoaHusl. bu6mmoreka [IOK




BriHyX1eHHBIC KOJICOaHUSI.
Pe3onanc

https://m.edsoo.ru/ff0b20f0

44

MaremMaTuyecKuul u
MIPY>KUHHBINA MasTHUKH

45

Ypok-uccienoBanue
«3aBHCUMOCTD Iepruoaa
KOJIeOaHMI OT KECTKOCTH
MPY>XKUHBI ¥ MACCHL IPy3a»

Bbub6mmorexa [JOK
https://m.edsoo.ru/ff0b197a

46

HpeBpameHHe OHCPTHUHU IIpU
MEXaHMYECKUX KOJIEOaHMSIX

47

JlaGopartopHas pabota
«OrmpeneneHre yacToThl U
nepuoaa Konebanui
NPY>KUHHOT'O MasiTHUKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0blaec

48

I[TOJIYT'OAOBAA
KOHTPOJIbHAA PABOTA

49

JlaGopaTtopHnas pabota
«ITpoBepka HE3aBUCUMOCTH
nepuojia KojaeOaHuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT
MAaccChl Ipy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

50

MexaHnyeckue BOJIHEL.

CBolicTBa MEXaHMYCCKUX BOJIH.

HpOI[OJ'IBHBIC U IIOIICPCUYHBIC
BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

51

VYpox-koH(pepeHus
"MexaHHYECKHE BOJIHEI B
TBEpAOM Teie. CelicMuueckue
BOJIHBI"

52

3Byk. Pacnipoctpanenue u
OTpa’keHHE 3BYyKa

53

Ypok-uccienopanue
"HaOmroneHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOThHI"

54

FPOMKOCTL 3BYKa U BbICOTA
TOHA. AKYCTI/I‘-IGCKI/II\/'I PC30HAHC

55

VYpoxk-koHpepeHus
"VapTpa3Byk u HHPPa3BYK B
MIPUPOJE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

56

[ToaroroBka Kk KOHTPOJIBHOM
pabote 1o Teme "3aKOHbI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0




COXpaHeHUs. MeXaHuYeCKHe
KoJIeOaHus U BOIHBI"

KonTponbHas paboTa no teme
"3aKOHBI COXpaHEHHS.

57
Mexanuveckue KoaeOaHus u
BOJIHBI"

58 DIIeKTPOMarHuTHOE TOJIE. bubnmnorexa [JOK
ONEeKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe

59 CBoiicTBa 3JIEKTPOMAarHUTHBIX
BOJIH
Ypoxk-koupepenmus "llkana
ANEKTPOMArHUTHBIX BOJIH.

60 eToNb30BaMIe bubnnoreka [JOK

MOJIb30BaHU
https://m.edsoo.ru/ff0b2fe6
3JEKTPOMATHUTHBIX BOJIH IS
COTOBOM CBsI3U"
Ypok-uccienopanue
"N3y4yeHue cBOMCTB
61 AJIEKTPOMATHUTHBIX BOJIH C bubmmorexa [TOK
p https://m.edsoo.ru/ff0b2c6e
MOMOIIHI0 MOOUIBHOTO
tenedona"
Pemenue 3anay Ha

62 ONpPEICIICHUE YaCTOThI U JJIMHBI
3JEKTPOMATHUTHOMN BOJIHBI
DJeKTpOMarHuTHas Mpupoa

63 cBera. CKOpOCTh CBETA bubmorexa HOK

- Kopoct! ' https://m.edsoo.ru/ff0b31d0
BonHoBbIe cBOMiCTBa cBETa
Uctounuku cBera.

64 [IpssmonuHeiiHoe bubnnorexa [JOK
pacrpoCTpaHEHHUE CBETA. https://m.edsoo.ru/ff0b3658
3armenus ConHua u JIyHsl
3aKOH OTpa)KEHUs CBETA.
3epkana. Pemenue 3agau Ha bu6nuoreka [IOK

65
[IPUMEHEHNE 3aKOHA OTPaKECHUS https://m.edsoo.ru/ff0b38c4
cBeTa
IIpenomiienue cBeta. 3aKoH bubnuoreka [IOK

66
MpEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE
OTpaXKEHUE CBETA.

67 Hcnonb3oBanue nosmHOro bubmmorexa [JOK

https://m.edsoo.ru/ff0b3c5c
BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJIaX
68 JlaGopaTopHnas pabota




"UccaenqoBaHue 3aBUCUMOCTH
yTJI1a PETOMIIEHUST CBETOBOTO
Jy4a OT yTJjia MajgeHus Ha
rpaHuie "Bo3myx-crekio’"

VYpok-koHpepeHuus
"Ncnon30BaHue MOJTHOIO

69 BHYTPEHHETO OTPaKCHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS
CBA3B"
70 Jlunzel. OnTuyeckas cumia bubnuorexa [JOK
JIMH3BI https://m.edsoo.ru/ff0b3{2¢c
71 [TocTpoenne n300paxeHMiA B bubnnorexa [JOK
JIMH3AX https://m.edsoo.ru/ff0b444a
JlaGopartopHas pabota
7 "Omnpeneneane GoKycHOTO bu6mmoreka [JOK
PacCTOSHUSA U ONITUYECKOU https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAIOIIeN JTMH3bI"
Ypok-koH(pepeHIUs
73 ”OpnTI/Iqecg)H: JIMH30BbIE bubmotera [JOK
j https://m.edsoo.ru/ff0c0a7e
puOOpbI
74 I'ma3 kak onruyeckas cucrema. bubnuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684
Ypok-koudepenmus "JlepexTo
75 3penus. Kak coxpanutb
3peHune”
Pasnoxenue 6enoro csera B
76 cnektp. OnbiTel HproTOHA. bubnmnoreka [JOK
CrnoxeHue CreKTpaibHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucniepcust cBeta
JlaboparopHuas padota "OmbITEI
0 Pa3JIOKEHUIO OETIOro CBeTa B
77 CIIEKTP ¥ BOCIPHUATHIO IIBETA bubnnorexa [JOK
[IPEAMETOB IIPU UX https://m.edsoo.ru/ff0c0Oe2a
HaOJIOJICHUH Yepe3 IIBETOBBIC
¢unbTpH"
VYpoxk-nipaktukym "BonHoBbIE
78 CBOICTBa CBeTa: JqUCHEpPCHs,
uHTepdepeHys u audpaxmus"
Omnsitel Pesepdopna u bubnunoreka [JOK
79
IUIAHETApHAS MOJEIb aTOMa https://m.edsoo.ru/ff0c12a8
80 IToctynater bopa. Moneins




aroma bopa

Hcnyckanne u noryionieHue

bu6mmoreka [IOK

81 .K .
CBeTavaTOMOM BAHTR! https://m.edsoo.ru/ff0c144¢
JIuHeityaTbie CEeKTpbI
Y poK-IpaKTUKyM
82 "Ifl)a6m(? CHHC }C,HGK OB bubmotera [IOK
A " P https://m.edsoo.ru/ff0c1550
HCITyCKaHUS
83 PannoakTHBHOCTE U €€ BUIBI bubmorexa LIOK
A A https://m.edsoo.ru/ff0c1672
%4 CtpoeHne aTOMHOTO sjipa. bubnnoreka [JOK
Hyxknonnas Mmogens https://m.edsoo.ru/ff0c18ac
25 PannoaktruBHBIE TpEBpALLICHHUS. bubnnoreka [JOK
M3oTomnsl https://m.edsoo.ru/ff0clal4
Pemienue 3agad mo teme:
86 "PannoakTHBHBIC bubmiorexa LOK
8 | https://m.edsoo.ru/ff0c1b4a
MpeBpaIICHUS
87 [Iepuon monypacmnana
VYpok-koH(beEpeHITHI
88 "Ppa I/IoaKgIBII)-H)IC HA3JIyUYEHUS B bubmmorera [TOK
o y " https://m.edsoo.ru/ff0c2126
MPUPOJIC, MEAUIINHE, TEXHUKE
29 ITPOMEXXYTOYHA A
ATTECTALIMA
SlnepHbIe peakun. 3aKOHBI
90 COX paHeHIESI 3apsI0BOTO U bubmorera [JOK
p Pl https://m.edsoo.ru/ff0c1¢58
MAacCOBOT'0 YHCEN
DHeprus CBA31 aTOMHBIX SIIEP. bubmuoreka [{OK
91
CBsi3b MaccChl U SHEPTUU https://m.edsoo.ru/ff0c1d7a
9 Pemenne 3agad mo teme
"SAnepubie peakuun"
Peakium cuHTE3a U JCTICHUS
93 siaep. UcToOuHUKH SHEpTrun bubmotera [IOK
JIEP- - P https://m.edsoo.ru/ff0c1e88
ComHIia 1 3B€31
Ypok-kondepenmus "AnepHast
94 sHepreTuka. JlencTBus
PaIMOAKTUBHBIX M3TyUYeHUN Ha
JKUBBIE OpraHU3Mbl"
IToaroroBka Kk KOHTPOJIBHOMI
pabote 1o Teme
" bu6mmnoreka [JOK
95 DNeKTPOMArHuTHOE TOJIE.

DJIEKTPOMArHUTHBIE BOJIHBI.
KBauToBsie sBieHus"

https://m.edsoo.ru/ff0c223e




96

KoHnTponbHas paboTta mo teme
"DNeKTpOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHBIE BOJIHBI.
KBaHTOBEIC siBICHUA"

97

[ToBTOpeHnue, 06061IeHNE.
Pemenue pac4yeTHbIX U
Ka4eCTBEHHBIX 3a7a4 o teme "
Mexaandeckue sIBJICHUA."

Bbubmorexa [JOK
https://m.edsoo.ru/ff0c2572

98

[ToBTOpeHue, 06061IeHNE.
Pemenne pacdeTHbIX U
Ka4eCTBEHHBIX 3aJ1a4 [0 TeMe
"KII/] TerumoBeIX gBUTaTEICH"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c2a22

99

[ToBTOpenue, o6o0mIEeHHE.
Pemenne pacueTHbIX U
Ka4eCTBEHHBIX 3aJ1a4 [0 TEME
"KII snexTpoycTaHoBOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30

100

IToBTOpEeHue, 060061IEHNE.
Pabota ¢ Tekcramu o Teme
"3aKOHbBI COXpAHEHUS B
MexaHuke"

bu6nmorexa [JOK
https://m.edsoo.ru/ff0c2d6a

101

[ToBTOpenue, o0o0IIEeHHE.
Pabora ¢ TekcTamu o Teme
"CBeTOBBIE sBJIcHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpEeHME, 0000IICHHE.
Pabora ¢ TekcTamMu o Teme

"KBanrtoBas u siaepHas ¢puzuka”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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