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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe Ha YpOBHE OCHOBHOIO OOIIEro oOpa3OBaHMs COCTABJICHA Ha
OCHOBE TOJIOKEHUN U TpeOOBaHUI K pe3yjbTaTaM OCBOCHHs Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOM mporpammbl, npenacraBieHHbIX B PI'OC 00O, a Takxke c ydéTom
dbenepanbHOl paboueil mporpamMmbl BocnuTaHuss M KoHIenuuu mnpenojaBaHusi y4eOHOIro
npeamera «Pu3uKay.

Copmepxanue  mporpaMMbl MO (U3UMKE  HampaBieHO Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOyYarolIuxcsi U OpraHU3alyi0 U3ydyeHus (PU3MKU Ha
NesTeIbHOCTHOM OCcHOBE. B mporpamme mo u3uke y4uUTHIBAIOTCS BO3MOXKHOCTH y4e€OHOTO
npeamera B peammsanuu TpeboBanuit ®I'OC OOO K mIaHUPYyeMBIM JUYHOCTHBIM H
METalpeIMETHBIM  pe3yjbTaTaM  OOy4YeHHus, a TaKKe  MEXIpPEIMETHbIE  CBA3MU
€CTECTBEHHO-HAYYHBIX yUYE€OHBIX TPEAMETOB Ha YPOBHE OCHOBHOI'O 00LIEro 00pa3oBaHUsl.

[TporpamMMma 1o ¢u3MKe ycTaHABIMBAET paclipesieieHre ydeOHOro MaTepuana o rojam
oOyueHusi (Mo KJaccam), MpejgaraeT MPUMEPHYIO IOCIIEOBATEIbHOCTh H3YUYEHUS TEM,
OCHOBaHHYI0 Ha JIOTMKE PAa3BUTHS NPEIMETHOIO COAEpX)aHUA U Y4ETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIIUXCH.

[TporpamMma mo ¢usmuke pa3paboTaHa C ILEIbI0 OKa3aHUS METOJAWYECKOM IOMOIIU
YUUTENIO B CO3/IaHUU paboueii mporpaMMsl [0 y4eOHOMY IIPEIMETY.

®dusuka ABISETCS CUCTEMOOOpA3yIOUIMM JUIsl €CTECTBEHHO-HAYYHBIX  Y4E€OHBIX
IPEIMETOB, MOCKOJBKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLECCOB M SIBJICHUU,
U3y4aeMbIX XUMHEH, OMONOTHeEl, aCTpOHOMUEN U (PU3UUECKOI reorpadueli, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYUYHYI0O KapTHUHY MHpa, MPEIOoCTaBiIseT Haubojee sICHble 00pa3ibl
OPUMEHEHUsT HAay4yHOTO METOJa MO3HaHMs, TO €CTh CHOc00a MOIY4YEeHHsI JTOCTOBEPHBIX
3HaHUU O MUDE.

OpHa u3 riaaBHbIX 337a4 PU3MUECKOro 00pa3oBaHus B CTPYKTYype 00111ero oopazoBaHus
COCTOUT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOM TI'PAMOTHOCTM M HWHTEpeca K HayKe y
00yJaroImMXxcs.

N3yuenne ¢usnku Ha ©0a30BOM YypOBHE MPEIIOaraeT OBJIAJEHUE CIEAYIOLUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHUBATh U OHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMS;

e HHTEPIPETHPOBATH JAHHBIE W MCIOJb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJIy4EHUS BBIBOJIOB.

[enu m3yuenus: GU3UMKU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OMPECIICHBI B
Konuenuun mnpenomaBaHusi ydeOHoro mpeamera «®Pusuka» B 00pa3oBaTesIbHbBIX
opranuzamusix Poccuiickoit deneparuu, pean3yrNIMX OCHOBHBIE 00Ie00pa3oBaTeIbHbIC
MpOrpamMMBbl,  YTBEpPKAEHHOW peweHneM Komermm  MuHncTEpCcTBa  NMPOCBELIECHUS
Poccuiickoit @eneparuu (mpotokost oT 3 aexkadbpst 2019 r. Ne ITK-4BH).



Hean usyyenus pusuku:

e TMpHOOpETEHHE HHTEpeca U CTPEMJICHHS OOYyYarolmMXCi K HAYYHOMY H3y4YEHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTE;

e pa3BUTHE TPEJCTABICHUA O HAYYHOM METOJAE TMO3HaHUS U (QopMUpOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMHpoBaHHE HAyYHOTO MHPOBO33PEHMSI KakK pe3yjibTaTa HU3Y4YEHHUS OCHOB
CTPOCHHSI MAaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBanue nmnpeAcCTaBICHU O poid (GUBMKK UL PA3BUTUS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE NPEACTABICHHA O BO3MOXHBIX cdepax Oyaymei npodeccruoHaIbHOM
JIESITEIbHOCTH, CBSI3aHHOW C (DPU3MKOMW, MOJATOTOBKA K JalIbHEHIIEeMy OOYYeHHIO B
3TOM HAIPAaBJICHUH.

JoctmxeHne 3THX IeNield mporpamMmbl MO (PU3MKE Ha YPOBHE OCHOBHOTO OOILEro

o0Opa3oBaHMs 00€CIIEYNBACTCS PEUICHUEM CIEAYIONINX 3a4a4:

e MpuOOpeTEeHHE 3HAHUM O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e MpUOOpPETEHHE YMEHUN ONUCHIBAaTh U OOBACHATH (UBUYECKUE SIBJICHUS C
UCIIOJIb30BaHUEM MTOJTYUYCHHBIX 3HAHUM;

e OCBOCHME METOJOB PELICHUS IMPOCTEMIINX PACUETHBIX 337a4 C HCIOJIb30BAHHEM
(U3HYECKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUI HAOMIOAATh NPHUPOAHBIC SBJICHHS W BBIIOJHITH OIbITHI,
n1abopaTtopHble pabOThl U IKCHEPUMEHTAIBbHBIE HCCIEI0BAaHUS C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOEHHE TPHUEMOB pabOTHl ¢ MHPOpPMAIMEH (PU3NYECKOTO COACPNKAHUS, BKIIIOUAS
MH(OPMAIIMI0O O COBPEMEHHBIX JOCTUXKEHUSAX (PU3MKHU, aHAIU3 M KPUTHYECKOE
OlLICHMBaHUE UH(POPMALINH;

e 3HAKOMCTBO cO c(epamMu MNpoPecCUOHANBHON JEATEIbHOCTH, CBSI3aHHBIMU C
GbU3MKON, W COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMHU Ha JOCTHXKEHUAX
(buU3MYECKO HAYKH.

Ha u3yuenue ¢usuku (0a30BbIi ypOBEHB) HA YPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

oTBOoAUTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B Henento), B 8 kinacce — 68 yacos (2
yaca B Hememwo), B 9 wmacce — 102 wyaca (3 waca B HEJENO).

[Ipennaraemspiii B mporpaMme mo (Qu3Mke mepedeHb JadopaTOpPHBIX padOT U ONBITOB
HOCHUT PEKOMEHJIATENIbHBIN XapakTep, YUUTEIb JAETIaeT BBIOOpP MPOBEIACHHS J1abOpaTOPHBIX
paboOT M OMBITOB C YYETOM MHIUBUAYAJbHBIX OCOOCHHOCTEM OO0ywaroumxcs, CIUCKa
HKCMEPUMEHTAIbHBIX 3aJaHUM, MpeajaraéMblX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO
’K3aMeHa 1o (pusuke.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0IEr0 MUpa.

®u3uka — HayKa o npupoje. AsneHus npupoapl. PU3HYECKHE SBICHUSA: MEXAHUYECKHE,
TETUIOBBIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeMWUMHBL. M3Mepenue duzndeckux BeauuuH. Dusznueckue TPUOOPHI.
[TorpemHocTh U3MEpEHUT. MeXAYyHAPOHAS CUCTEMA EAUHULI.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKHM M3Yy4aroT mpupony. EcTecTBeHHO-HAy4YHBIN
METOJ TIO3HAHUWS: HAOIIOIEHNWEe, IMOCTAHOBKA HAYYHOTO BOIPOCA, BBIJBIKCHHUE THUIIOTE3,
SKCIEPUMEHT MO TPOBEPKE THUIMOTE3, OOBsICHEHHE HaOmogaeMoro sipieHus. OnucaHue
(bu3MYeCcKUX SIBJICHUH C OMOIIBI0 MOJCIIEH.

Jlemoncmpayuu.

1. MexaHn4deckue, TEIIOBbIC, SIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUSL.

2. ®duznueckue TpuOOPHI U MpoleAypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IU(POBHIM

IpUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHue 1EHbI IeEHUs IIKaJIbl U3MEPUTEILHOTO TprOopa.

2. H3mepenue paccTosiHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OmpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue TteMieparypsl IMpU MOMOLIM KUIAKOCTHOIO TEPMOMETpAa U JaTyuKa

TEMIIEPATYPHI.
6. lIpoBenenue wuccnenoBaHus MO NPOBEPKE THUIIOTE3bL: HAIBHOCTH IMOJETA IIAPHUKA,
MYIIEHHOTO TOPU30HTAILHO, TEM 0O0JIbIIE, YeM 0OJIBIIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONbIThL, JIOKa3bIBAIOLINE
JVCKPETHOE CTPOEHHE BEIIECTBA.

JIBmxeHne yactull BemiecTtBa. CBA3b CKOPOCTH JABWKEHUSA YACTHUI[ C TEMIEPaTypoil.
BpoynoBckoe aBwxkenue, auddysus. BzaumonaeilcTBUE YacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHUE Ta30B, KUIAKOCTEM U  TBEPABIX
(kpuctammuyeckux) Teia. B3auMoCBs3b MEXy CBONCTBaAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSTHUMN
BO/JIBL.

Jemoncmpauuu.

1. HaGmioneHne OpOyHOBCKOTO TBUKEHHSL.

2. Habmonenue nuddyszuu.

3. HaGmronenue sBieHul, OOBACHIIOMUXCS MPUTHKEHUEM WM OTTAJTKMBAHUEM YaCTHUII

BEILIECTBA.
Jlabopamopnwie pabomuel u onvimol.



1. OreHka 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOJIb30BaHUEM GoTorpadmii).
2. OnbIThI 10 HAOJIIOICHUIO TEMJIOBOTO PACIIUPEHUS a30B.
3. OnbIThl 1O OOHAPYKEHUIO ACUCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
Paznen 3. /IBukeHune U B3auMoieicTBHE TeJl.
Mexannueckoe JBH)XeHUE. PaBHOMEpHOE W HepaBHOMEpHOEe JABMXKeHHE. CKOpOCTb.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM JABHUKEHUH. PacyéT myTH 1 BpEMEHH JIBUKEHUS.
SBneHne uHepuMH. 3aKOH WHEpUUH. B3anMoneicTBHE Tel KaK MPUYMHA W3MEHEHUS
CKOPOCTH JIBHKEHHs Tell. Macca kak mepa MHepTHOCTH Tena. IlmoTHocTs BemectBa. CBA3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIEC 00bEMA BEIIIECTBA.
Cunma Kak xapakTepucTHKa B3aumojaencTBua Ten. Cuia ynpyroctd u 3akoH ['yka.
N3mepeHne cuiibl ¢ TOMOIIBID JUHAMOMETpA. SIBIIEHHE TATOTEHHS M cuia Tsbkectu. Cuiia
TSDKECTH Ha Jpyrux raHerax. Bec tena. HeBecomocTh. CliokeHHE CHII, HAPABJICHHBIX MO
oHOM npsiMoii. PaBHoaelicTByromas cuil. Cuna TpeHus. TpeHHe CKONbKEHHS U TPEHUE MOKOSI.
Tpenue B mpupoae U TEXHUKE.
Jemoncmpayuu.
1. HabGmrogeHne MexaHMYeCKOro JIBUKEHUS TeTa.
2. M3MmepeHune CKOpOCTH NPSIMOIUHENHOTO JIBUKEHUSI.
3. HaOnroneHue siBJICHUS UHEPIIVH.
4. HaOmroneHne u3MeHeHus: CKOPOCTH MPU B3aMMOJIEHCTBUH TEJI.
5. CpaBHEHUE Macc MO B3aUMOJICHCTBUIO TEIL.
6. Cno>keHue cuJjl, HallpaBJIECHHbBIX IO OJTHOM MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PABHOMEPHOTO JBWXEHHUS (IIapuka B >KUAKOCTH, MOJIEIU
AJIEKTPUUYECKOTO aBTOMOOUJIS U TaK J1ajiee).

2. OrmpepeneHne CpeaHEW CKOPOCTH CKONBKEHHS Opycka WM IIapuKa MO HAKJIOHHOU
MIJIOCKOCTH.
OnpenenenHre MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHUs (nedopManuu) NpyKUHbI OT
IIPUIIOKEHHOU CHUJIBI.

5. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHUSI CKOJIBXKEHHUSI OT Beca Tella U
XapakTepa COMPUKACAIOIINXCS MOBEPXHOCTEM.

Paszneu 4. JlaBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

JaBnenne. CriocoObl yMEHBIIIEHUST W yBelWYeHWsl naaBieHus. JlaBienuwe rasa.
3aBUCUMOCTh JaBlieHUs Ta3a OT o0bEMma, Temmeparypbl. l[lepenava naBineHust TBEPABIMU
TeJaMH, KUIAKOCTIMU W razamu. 3akoH [lackans. [TneBmaTmyeckue MalllvHbL. 3aBUCUMOCTD
JABJICHUS KUAKOCTU OT IiyOuHbl. ['mapocratnueckuit mapagokc. CooOIiarommecs: CoCybl.
[M'uapaBiadyeckre MeXaHU3MBbI.

AtMocdepa 3emnn u atmocdepHoe aasieHue. [IpuyuHbl CyliecTBOBaHUS BO3IYIIHON
ob6onouku 3emmu. OmbiT Toppuuennu. M3mepenue atMochepHOro naBiieHHs. 3aBUCUMOCTh
aTMOC(EpPHOTO JIaBICHUS OT BBICOTHI HaJ YypoBHEeM Mops. [lpubopbl myis wu3MepeHus
aTMOC(epHOro TaBJICHUS.



JleficTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teso. BriTankuBaromas (apXxumeaosa)
cuna. 3akoH Apxumena. [1naBanue ten. Bo3nyxomnnaBanue.
Jlemoncmpayuu.

o v kA~ wnN e

3aBUCUMOCTH JABJICHUS ra3a OT TeMIEPATypPHI.

Ilepenaya naBieHUsI JKUIKOCTBIO U Ta30M.

Coo0maromuecs Cocy/ibl.

['mppasnuueckui npecc.

[IposiBneHMe neUCTBUS aTMOC(EPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CHJIBI OT OOBEMA MOTPYKEHHOW dYacTH Tena |
IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcinoBue IUIaBaHUSA TEJN: IUIABAHUE WM IIOTPYKEHHUE TEI B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMA MOTPYKEHHOU B KUAKOCTD
4acTH TeJa.

OnpeneneHre BBITAJIKUBAIOLIEH CHUIIBL, JEHCTBYIOLIEH Ha TEJO, MOIPYKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMABAIOIIECH CHJIBI, JCHUCTBYIOIIEM HA TEIO B
KUJKOCTH, OT MaccChl TeJa.

OnepITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKMBAIOIICH CUIIBI, JEHCTBYIOLIEH Ha
TEJO0 B XKUIKOCTH, OT 00BEMA MOTPYKEHHON B MKUAKOCTh YACTU Te€Ja U OT MIIOTHOCTH
KUJIKOCTH.

KoncTpynpoBanne apeoMmeTpa WIM KOHCTPYMPOBAHHE JOAKH W ONPEACIICHUE €€
rpy30H0ABEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas padota. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs TJIOCKOCTh. [IpaBuio paBHOBecHs
peruara. [IpumeHenue mpaBuia paBHOBECHS pbluara K OJ0Ky. «30J0TO€ MPaBUIIO» MEXaHUKH.
KIIJI mpocThix Mmexanu3mMoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanudeckass sHeprusi. KuHeTmueckas W TOTeHUMandbHas »Heprus. [IpeBpamienue
OJIHOTO BMJIa MEXaHUYECKOM SJHEPTUU B IPYTOW. 3aKOH COXPAHEHHUs DHEPTUN B MEXAHUKE.

Hemoncmpauyuu.

1.

[Iprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padbomuel u onvimol.

1.

Onpenenenue paOOThl CHUJIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHHHM Tejla TI0
TOPU30HTAIILHOM ITOBEPXHOCTH.
HccnenoBanue yciioBurd paBHOBECHUS pblUuara.
N3smepenune KIIJl HakIIOHHOM NIIIOCKOCTH.
N3yueHne 3aKkoHa COXpaHEHUSI MEXAHUYECKON SHEPTHUH.
8 KIIACC



Pa3nea 6. TenioBLIe ABJIEHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETUUECKOM TEOPUU CTPOEHUS BelecTBa. Macca
U pasMepbl aroMOB © MoOJeKyd. OmNbITbl, NOATBEPKAAIOIIUE OCHOBHBIE IOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopaenu TBEpIOTro, )KUIKOTO U ra3000pa3HOro COCTOSIHUM BeniecTBa. Kpucraminueckue u
amopdubie Tena. OObsICHEHUE CBOWCTB Ta30B, JKUJIKOCTEW M TBEPHABIX TeJI Ha OCHOBE
NOJIOKEHUN MOJIEKYJISIPHO--KUHETUYECKOM Teopur. CMauMBaHWE W KalWUISIPHBIE SIBJICHUS.
TeruioBoe paciiMpeHue u cxaTue.

Temneparypa. CBsi3p TeMmIiepaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBHJKEHHS YacCTHLI.
BuyTtpennss sHeprud. CrnocoObl W3MEHEHUs BHYTPEHHEH SHEpruu: TeIulonepeaadya u
coBepilieHre padboTel. Buabl Temionepeaaun: TeMIONPOBOAHOCTb, KOHBEKIUS, U3TyUCHUE.

KonuyecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BeHIECTBA. TeEMI000OMEH M TEIUIOBOE
paBHOBecHEe. YpaBHEHHE TeIIOBOro OanaHca. [InaBneHue u oTBepAeBaHUE KPUCTALIMYECKUX
BEIIIECTB. YenbHas TemioTa IuiaBiieHus. [lapooOpa3zoBanue u koHaeHcamus. Mcmapenwe.
Kunenue. YnenpHass Temiora napooOpa3oBaHMs. 3aBUCHUMOCTh TEMIEpPATyphl KHUIIEHUS OT
aTMOC(hEepHOro JaBJICHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Ipunuuner pabotsl TemnoBbix aurareneit KIIJ[ TtemmoBoro nBurarens. TeruoBbie
JIBUTATENIN U 3alATA OKPYKAIOIIEH Cpebl.

3aKOH COXPAaHEHMSI U NIPEBPALEHUS SHEPTUHU B TEIIOBBIX MPOLECCAX.

Jlemoncmpayuu.

HaOntonenue OpoyHOBCKOTO ABUKEHUSI.
Habmonenue nuddysumn.
Habmronenue sBIeHU CMauyMBaHKS M KalMIUIAPHBIX SBJICHUM.
HabutoieHue TemnoBoro paciupenust Ted.
N3meHenue naBieHus ra3a npyu M3MEeHEeHUH 00bEMa U HAarpEBAHUU WUJTU OXJIaXKICHUU.
[IpaBuna nzMepeHus: TeMIepaTyphl.
Bunbl Tenonepenaun.
OxnaxkieHue py COBEPUICHUH PabOThI.
Harpesanue npu coBepiieHHH padOThl BHEUTHUMH CUJIAMH.
. CpaBHEHHE TETUIOEMKOCTEN PA3JINYHBIX BELIIECTB.
. HaOmronenue kumneHus.
. Habnmoienue nocTostHCTBa TeMIEpaTyphl PH MJIABJICHUH.
13. Mogenu TEIJIOBBIX ABUTaTEIICH.
Jlabopamopnvie pabomul u onvimol.
1. OnbITHI IO OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJISIPHOTO MIPUTSHKEHUSI.
2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOW COJIM WJIM caxapa.
3. OnbITHI O HAOJIIOEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPBIX TEII.
4. OrmpeneneHue NaBjaeHUs BO3AyXa B OaJJIOHE HINPUIIA.
5. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH [ABJIEHUSA BO3JAyXa OT ero o0ObéMa u
HArpeBaHUs WA OXJIAXKICHUS.
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6. IlpoBepka rUMOTE3bl JUMHEWHOW 3aBUCUMOCTU JUIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIePaTYPhI.

7. HabGnronenue m3aMeHeHUs] BHYTPEHHEW SHEPruM Tejla B pe3yJsibTaTe TeIuionepeaadyu u
pabOTHI BHEITHUX CHIL.

8. HccnenoBaHue siBJI€HUS TEINIOOOMEHA ITPU CMEIIMBAHUU XOJIOAHOM U TOpsiueii BOJIBI.
OnpeneneHyue KOJWYECTBA TEIUIOTHI, IOJYYEHHOI'O BOJOW IIPU TEIJI0OOMEHE C
HarpeTbiM METAJUTNYECKUM LIUIUHIPOM.

10. OnpeneneHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca HCHapeHusl.

12. OnpenesieHne OTHOCUTEIBHOU BIAXKHOCTH BO3/TyXa.

13. Onpenenenue yaeabHOM TeTUIOTHI IJIaBJICHUS JIbJA.

Paznen 7. DjaekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Tel. [[Ba poma »neKTpUUYECKUX 3apsioB. B3anMonelcTBuE 3apsKEHHBIX
ten. 3akoH KysnoHa (3aBUCHUMOCTBH CHJIbI B3aUMOJICUCTBUS 3apSOKEHHBIX TEJ OT BEIMYUHBI
3apsIIOB M PACCTOSTHUSI MEXKTY TEJIaMu ).

DnekTpuueckoe mnosie. Hanpsyk€HHOCTh 2JIEKTpUYECKOro moJjid. [IpuHIun cyneprno3unuun
AIEKTPUYECKUX MoJiel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snmekTpudeckux 3apsiaoB. DJIEMEHTApHBIM JJIEKTpUdecKkuil 3apsia. CtpoeHue
aroMa. [IpoOBOAHUKY 1 TUAJICKTPUKU. 3aKOH COXPAHEHUSI JIEKTPUUECKOTO 3apsiaa.

DJIEKTPUUECKUM TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa. VCTOUYHMKH
MTOCTOSTHHOTO TOKa. JIEHCTBHS SJEKTPUUECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DIIEKTPUYECKHUM TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cumia Toka. OnekTpuyeckoe HampspkeHue. ConpoTHBIEHHE
MPOBOJIHMKA. YJIEIBHOE CONPOTHUBJICHHE BelmecTBa. 3akoH Owma s yyacTKa IeMnH.
[TocnemoBaTresnbHOE U MApAIUICIIBHOE COCAUHEHNUE TTPOBOITHUKOB.

Pabora 1 MOIITHOCTH AIEKTpHUUYECKOTO ToKa. 3aKkoH J[xoyns—JIeHma. DiekTpudeckue mnenu
Y TIOTPEOUTENH DJICKTPUIECKON dHEpruu B ObITY. KopoTkoe 3aMbIkaHUeE.

[TocTossHHBIE MarHuThl. B3auMoaelCTBHE NOCTOSIHHBIX MAarHMTOB. MarHuTHOE IIOJIE.
MarauTtHoe 1osie 3eMJIM M €ro 3HadyeHue sl Ku3HU Ha 3emie. OnblT OpcTeaa. MarouTHoe
T10JIE AJIEKTPUUECKOrO TOKA. [ [puMEeHEHNE 3JIEKTPOMAariuToB B TEXHUKE. [[eMCTBHE MAarHUTHOTO
MOJii Ha TMPOBOJHUK C TOKOM. OJIEKTPOABUTaTENIb MOCTOSHHOTO ToKa. Mcmonb3oBaHue
AJIEKTPOJIBUTATEIICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanes. SBieHue snaekTpoMarHuTHOM  uwHAYKOuW. IIpaBuno  Jlenna.
Onekrporeneparop. CrmocoObl TOMYYEHUS JJICKTPUUCCKOW DHEPruu. IJICKTPOCTAHIIMHM Ha
BO300HOBIISIEMBIX HCTOUYHHUKAX YHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLUs Tell.

JIBa poJia 3NIEKTPUUECKUX 3apsA0B U B3AMMOJEHCTBUE 3aPSIKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOMA.

DIIeKTpOCTaTUYECKAs] UHAYKIHS.

3aKOH COXpAHEHUS JICKTPUUECKUX 3aPsAI0B.

[IpoBOAHUKY U JUATIEKTPUKH.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

MoaenupoBaHre CUIOBBIX JIMHUN SJIEKTPUUYECKOTO TOJIA.

M cTOYHUKH ITOCTOSIHHOTO TOKA.

JlencTBUs 3NEKTPUUYECKOTO TOKA.

DIIEKTPUYECKUM TOK B JKUIKOCTH.

["a30BbI1i pa3psia.

N3Mepenune cuiibl TOKa aMIEPMETPOM.

N3Mepenne 3JeKTpUueCcKOro Haps>KeHUs BOJIbTMETPOM.

Peocrar u marasuH COIpOTUBIIEHUN.

B3anMopaeiicTBHE ITIOCTOSHHBIX MAarHUTOB.

MoennupoBaHre HEBO3MOXKHOCTH PA3ICIICHUS MTOJHOCOB MAarHUTa.
MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT Opcrena.

MarHutHoe noJje Toka. DJIeKTPOMarHur.

JleliCTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEb MTOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW MHIYKIIHUH.

Onbitel Dapajes.

3aBUCUMOCTH HAIPABJIEHUS] MHIYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BO3SHUKHOBEHMUSI.
DIIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomol u onvimol.

A A

10.
11.
12.

13.

14.

15.

16.

OnbIThl 10 HAOTIOACHUIO SJIEKTPU3ALUH TEI UHIYKIIUEH U TPU CONPUKOCHOBEHUH.
HccnenoBanue 1elCTBUS 3JIEKTPUYECKOTO OISl HA IPOBOJAHUKHU U IUDJIEKTPUKH.
COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKaA.

N3mepenne u peryaupoBaHie CHIIbI TOKA.

N3mepenne U peryaupoBaHue HANPSKEHUS.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Y€pe3 PE3UCTOP, OT COITPOTHUBIICHHUS
pe3ucTopa U HANpSKEHUs Ha PE3UCTOPE.

OnpITbl, JEMOHCTPUPYIOUIME  3aBUCUMOCTH  BJIEKTPUYECKOTO  COMPOTUBIICHUS
IPOBOJHUKA OT €T0 JUIMHBI, IJIOIIAIM ONIEPEYHOT0 CEYEHMS U MaTepurasa.

IIpoBepka npaBuia CI0KEHUS HAIPSLDKEHU MPH MTOCIEN0BATEIbHOM COEIMHEHNN JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia sl CUIIbI TOKA MPH MapaiieIbHOM COEIMHEHUH PE3UCTOPOB.
Onpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTY AIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS
Ha HEW.

Omnpenenenune KII/I HarpeBaTens.

WccnegoBanre MarHUTHOTO B3aUMOICMCTBUSI TOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO TIOJSI IOCTOSIHHBIX MAarHUTOB MPH HUX OOBEIUHEHUH U
pazzieneHun.

HccnenoBanue nercTBUs JIIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITBI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI B3AUMOJCHCTBUS KAaTyIIKU C TOKOM U
Mar"HuTa OT CUJIbI TOKA U HAaIPABJICHUS TOKA B KaTYIIKE.

18. MI3yueHue AeiCcTBUS MarHUTHOTO MOJISl HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHnue 1 uzydeHue paboThl JIEKTPOIBUTATEIIS.

20. M3mepenue KIIJI anekTpoaBuratesibHOW yCTaHOBKH.

21. ONBITEL IO MCCIIEIOBAHUIO SIBJIICHUS JJIEKTPOMAarHUTHOW WHAYKIMH: HCCIIEIOBAHME
M3MECHEHUM 3HAYCHUS U HAIPABJICHHUS] MHAYKIIMOHHOTO TOKA.

9 KVIACC

Pa3ngea 8. Mexannueckue siBJICHHUS.

Mexannueckoe ABWKeHHE. MatepuanbHasg Touka. Cucrema orcu€ra. OTHOCUTENBHOCTh
MEXaHMYECKOTO JBWXKEHHUA. PaBHOMepHOE npsAMONMHENHOE JBWKEHME. HepaBHOMepHOE
NpsSIMOJIMHEWHOE ABWXKeHHe. CpellHsii U MTHOBEHHAs CKOPOCTb Tejla MpU HEPaBHOMEPHOM
IBH)KCHUU.

Yckopenne. PapHoyckopeHHOE TIpsIMOJIMHEHOE iBIkeHrne. CBoOoHOE nageHue. OnbIThI
lanunes.

PaBHOMepHOE nBUKEHHE TO OKpYX)HOCTHU. Ilepron m dactora obOpaienus. JluneitHas u
yIJIoBasg CKOpOCTU. LIEeHTpoCTpEMUTENBHOE YCKOPEHHE.

ITepsoiit 3akoH Herorona. Bropoit 3akoH Herotona. Tperui 3akoH Herorona. IpuHiun
CyHEPIIO3ULIUN CUJL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: CUJla TPEHUS CKOJIbXKEHUS, CUJIa TPEHUSA
MOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMHPHOTO TITOTEHHUS. Y CKOpeHHE CBOOOJHOTO TajeHUS.
JBmwxkenne taHer BOKpyr Connua. IlepBas kocMuueckas ckopocTb. HeBecoMocTh
MIEPETPY3KHU.

PaBHOBecue maTepuanbHON TOUKU. AOCOMIOTHO TBEPI0E Teno. PaBHOBecHe TBEPOTO Tea
C 3aKpEIUIEHHOM OChIO BpaiieHus. MomeHT cuibl. LleHTp TskecTw.

Nmvnynec Ttena. M3menenune umimynbca. Mmynbe cuibl. 3aKOH COXPAaHEHUS MMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexannueckas paboTa U MOIIHOCTh. PabGota cui Tskectu, ynpyroctd, Tpenus. CBsizb
sHepruu u padothl. [loTeHnManbHass 3HEPrusi Teja, MOJHATOIO HAJl MOBEPXHOCTHIO 3E€MIIH.
IloreHumnanbHass »Heprus cxatou npyxuHbl. KunHernueckas odHeprusa. Teopema o
KMHETUYECKOUN SHEPTruU. 3aKOH COXPaHEHUsI MEXAHUYECKON SHEPTUH.

Jlemoncmpayuu.

1. HabmroneHue MexaHUYeCKOTo ABUKEHHMS Tela OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHME NMYTE€W W TPACKTOPUN JIBUIKECHUS OJHOIO M TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanue nmpu3HakoB PABHOYCKOPEHHOT'O JBUXKEHUS.

HaOmnronenue aBuKeHUsI Tejia Mo OKPY>KHOCTH.

HaOmronenne MexaHMUECKUX SBICHUHN, MPOUCXOSIINX B cucTeMe OTcUETa « Tenexkar
pHu €€ paBHOMEPHOM M YCKOPEHHOM JIBMKEHUN OTHOCUTEIHHO KabuHeTa (PU3UKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTb YCKOPEHHs Tejla OT MacChl TeJla U ACUCTBYIOLICH HAa HETO CUJIBI.
HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUY TEIL.

M3menenue Beca Tena npyu yCKOPEHHOM JBHYKEHUU.

Ileperaua uMmIynbsca npy B3anMOJECUCTBUU TEN.

[IpeoOpazoBaHus S3HEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBHUH.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOJAECHCTBUU.

Habmoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTrUU IPU CBOOOAHOM IaICHUU.

CoxpaHeHHe MEXaHUYECKOW SHEPTUU MTPH IBHXKEHHUH TeJla 101 AEHCTBUEM MPYKUHBI.

Jlabopamopnsie pabomol u onvimol.

1.

10.

11.

KoncTpynpoBanne Tpakra M pa3roHa W JajJbHEWIIET0 PAaBHOMEPHOTO IBHUKECHHS
HIapUKa WIH TEJIEKKU.

OmnpeneneHne cpeaHEl CKOPOCTU CKOJBXEHUs OpycKa WIM JIBM)KEHHS IIapuKa IO
HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHne yCKOpEeHMsI Tejla IIPU PAaBHOYCKOPEHHOM [JBHKEHHH 110 HAKJIOHHOMW
IUIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBMKEHUH 0€3
HAYJILHOU CKOPOCTH.

[IpoBepka ruMoOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBKEHUM O€3 HaydaJbHOU
CKOPOCTH IIyTHM OTHOCATCS Kak psJi HEYETHBIX YHCEN, TO COOTBETCTBYIOILINE
MIPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnegoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbl HOPMaJIBHOIO
JaBJICHUS.

Omnpenenenre kodduieHTa TPEHNUS CKOTBKEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Onpenenenne pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHMHM Tella IO
TOPU30HTAIBHON NOBEPXHOCTH.

Omnpenenenue paboOThl CUJIBI YNPYrOCTH NPU MOABEME TIpy3a C HUCIHOIb30BAHUEM
HETOJBUKHOTO U MOJIBUXKHOTO OJIOKOB.

N3yuyeHune 3aK0HAa COXPaHEHUs SHEPTHH.

Pasznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe nmxkeHue. OCHOBHbIE XapaKTEPUCTUKU KOJEOAHWI: Mepuoj, 4acTorta,
aMIumMTyaa. MaremaTuuecknii W TNPYXKUHHBIM MadATHUKU. lIpeBpamienue »sHeprum mnpu
KOJIeOaTeIbHOM JIBUKCHUH.

3aryxatouue kKojebanusi. BolHyx/1eHHbIe KojieOaHusi. Pesonanc. MexaHnyecKue BOJHBI.
CgoiicTBa MmexaHudeckux BoJiH. [Ipo0sibHBIE U TIOTIEpEUHbIC BOJHBI. J[JIMHA BOJTHBI M CKOPOCTh
€€ pacrpocTpaHeHuss. MexaHn4YeCKHUE BOJIHBI B TBEPIAOM TEJE, CEUCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa 1 BhicOTa TOHA. OTpaskeHue 3ByKka. MH(Dpa3Byk U yabTpa3ByK.

Jemoncmpayuu.

1.
2.

Habmtronenue konebanuii Tea moa 1eMCTBUEM CHIIBI TSXKECTH U CHIIBI YIIPYTOCTH.
Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.



3. HaOnronenue BbIHYKJIEHHBIX KOJIEOAHUHN U pe30HaHCA.
4. PacnpocTpaHeHue npoJ0JIbHBIX U MONEPEUHbIX BOJIH (Ha MOJENH).
5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUU PE30HAHC.
Jlabopamopnwie pabomuel u onvimol.
1. OmpezeneHre 4YaCTOTHI M Miepruojia KoieOaHu MaTeMaTUYECKOr0 MasiTHUKA.
2. Ompepenenne 4acTOThl U IEpUOJIa KOJeOaHUN MPY>KUHHOTO MassTHUKA.
3. HccnenoBanue 3aBHCHUMOCTH TepHoa KoieOaHUI MOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH NEpUOAA KOJIEOAHUN MPYKUHHOTO MAsTHHKA OT MAacCChl
rpysa.
5. IIpoBepka HE3aBUCHMOCTH TMEpHOJia KoJieOaHUi Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Ipys3a.
6. OnbITBI, JI€MOHCTPUPYIOIIUE 3aBUCUMOCTh IE€puUoJa KoJieOaHUM MPYKUHHOTO
MasgTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.
7. V3Mepenue yckopeHusi CBOOOHOIO MaICHUS.
Pasznes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DIJIEKTPOMArHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBI. (CBOMCTBA AJIEKTPOMATrHUTHBIX
BonH. [llkama »neKTpoMarHUTHBIX BOJH. Mcmosib30BaHUE JJIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSA3HU.
DneKTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoTHOBBIE CBOKCTBA CBETA.
Jemoncmpayuu.
1. CBONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BOJIHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomel u onvimol.
1. M3yyeHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOMIIBHOTO Tele(oHa.
Paszpnes 11. CBeroBbIe ABJICHUS.
JIlyueBass momenb cBera. McTtounuku cBera. lIpsMosiMHENHHOE pacnpOCTpaHEHHE CBETA.
3atmenus Connua u JIynsl. Otpaxenue cBeta. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[Ipenomnenue cBera. 3aKoH npesnomMieHus ceeta. [lolHOe BHyTpeHHEE OTPaKEHHUE CBETA.
Hcnonb30BaHre MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOAX.
JIunza. Xon nydeit B amH3e. OnTuyeckas cuctema Qortoarmnapara, MHUKPOCKONA U
Teneckona. ['ma3 kak onTudeckas cuctemMa. biam3opykocTs U JanbHO30PKOCTb.
Paznoxenue Oenoro cBera B crekTp. OmnbiTel HbtoTona. CrokeHue CHEKTpaIbHBIX
uBeToB. Jlucnepcus ceera.
Jemoncmpayuu.
[IpssmonuHeEHOE pacipOCTPaHEHUE CBETA.
OtpaxeHue cBeTa.
[Tomy4yenue n300pakeHNi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.
ONTHYECKUNA CBETOBO/.
Xon nyuyei B coOuparolieil JInH3e.
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7. X0 JIydyel B paCCEUBAIONIECH JIMH3E.

8. IlomyueHue n300paskeHUid ¢ MOMOILBIO JIUH3.

9. Ilpunuun nefictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOMA.

10. Monens riasa.

11. Pa3noxenue 6emoro cBera B CIIEKT.

12. [lomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccrnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHUSI CBETOBOIO JTyda OT yTJia MaJICHHUS.

2. M3yuenwne xapakTepUCTUK U300paKEHUS MIPEAMETA B TUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCUMOCTH YIJia MPEIOMJIEHUS CBETOBOTO Jiyya OT yIJia MaJIeHusl Ha
IPaHUIIE «BO3yX—CTEKIIOM.

[Tomyyenue n300pakeHUi ¢ TOMOIILI0 COOUPAIOIIEH JIMH3BI.

Omnpenenenre (HOKYCHOTO PACCTOSIHUSI K ONTUYECKOM CHIIBI COOMPAIONIEH JIMH3BI.
OMnBITHI O Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITHl MO BOCHPHUATHIO IIBETa MPEIMETOB IMPU WX HAOJIOJACHUHM 4Yepe3 IIBETOBBIC
GUABTPHIL.

Pa3nen 12. KBanTOoBbBI€ SIBJICHHUS.

OmneiTel Pezepdopaa u mimanerapuas monens aroma. Moaens aroma bopa. Mcnyckanue u

N o v e

IOIJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIE CIIEKTPHI.

PaI[I/IOElKTHBHOCTI). AJ'II)(I)a-, Oera- ramMmma-us3iIydCHUA. CTpOGHI/Ie dTOMHOT'O sapa.

Hyxnonnas Moxens aromHoro sapa. M3oronel. PaanoaktuBHble mnpeBpameHus. Ilepuon
NOJIypaciaga aTOMHBIX sIIEP.

SAnepHbie peakiu. 3aKOHbI COXPAHEHUSI 3apsiJOBOTO U MaCCOBOTO YHCEI. DHEPIusl CBS3U

aToMHBIX siep. CBsi3b Macchl M 3Hepruu. Peakiuu cuHTe3a W jaeneHus sjaep. McrouHuku
sHeprun ComnHua U 3BE3/.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U3JyYEHUN HA )KUBBIE OPTraHU3MBbl.

Hemoncmpauuu.

1. CHekTpbl U3JIYyYEHUS U TOTJIOMICHHUS.

2. CrHexTpsl pa3IMYHbIX Ta30B.

3. Conextp Bogopoza.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uziaydeHus: IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnsie pabomuel u onvimol.

1. HalnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUSI.

2. HccnenoBanue TPEKOB: HM3MEPEHUE DHEPTrUUM YACTHUIBI MO TOPMO3HOMY MyTH (IO
doTorpadusim).

3. H3Mmepenue painoakTUBHOTO (OHA.

IHoBTOpUTEIBLHO-00001AIOIINI MOYJIb.

[ToBTOpUTENHEHO--0000MIAIONMMK  MOIYJIb TMpEeAHa3HAYeH JJIs CUCTEMATHU3allud |

0000IIeHHs] TPEIMETHOTO COJAEpP)KaHUS M OMNbITa JEATEIBHOCTH, NPUOOPETEHHOTO MpHU



M3YyYEeHUU BCEro Kypca (U3MKH, a TaKXkKe ISl MOATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY
AK3aMeHY 1Mo (pu3uke 151 00yJaroluxcs, BBIOPABIIUX ATOT YU€OHBIN TTpeaMeT.

[Ipy wW3y4yeHWUW [JaHHOTO MOJIYJS PEATM3YIOTCI W CHUCTEMATH3UPYIOTCS  BUIBI
NESTETPHOCTH, HAa OCHOBE KOTOPHIX OOECMEYMBACTCA JOCTHKCHHE TMPEAMETHBIX U
METaIpEeAMETHBIX TUIAHUPYEMBIX PE3yJIbTAaTOB 00ydeHUs, (OPMHUPYETCS €CTECTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHWS SIBICHUN TPHUPOIBI M TEXHHKH,
OBJIAJICHHEC YMEHUSMHU OOBSACHATh (DM3WUECKHUE SBIICHUS, NMPHUMEHSS TIOJTYYCHHBIC 3HAHUA,
pemaTh 3a7a4u, B TOM YHCJIe KAaUeCTBCHHBIC U DKCIIEPUMEHTAIbHBIC.

[IpuHIMNIMATBEHO NESTEILHOCTHBIN XapaKTEP TaHHOTO pa3jelia peau3yeTcs 3a CYET TOrO,
YTO 00YyYaIONmnecs BBITIOHSIOT 33JIaHUs, B KOTOPBIX MM TIPE/IaracTcs:

Ha OCHOBE TIOJyYEHHBIX 3HAHUH paclio3HaBaTh U HAYYHO OOBSICHATH (PU3UUECCKUC SIBICHUS
B OKpY>KaroIIel PUpoJIe ¥ TIOBCCTHEBHOM KU3HU;

WCIIOJIh30BaTh HAYYHBIC METOJbI MCCIICIOBAHUS (PU3NUYECKUX SIBJICHUM, B TOM YHCIE IS
MIPOBEPKH TUITOTE3 U MOTYICHUS TEOPETUICCKUX BHIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI Ham0OJIee BAXKHBIX JIOCTHUKEHUN COBPEMEHHBIX TEXHOJIOTHUIA,
HarpuMep, MPAKTHUYECKOTO HCIOJIb30BaHUS PA3JIMYHBIX HCTOYHUKOB SHEPIMM Ha OCHOBE
3aKOHA MPEBPAIEHUS U COXPAHEHUSI BCEX U3BECTHBIX BUIOB YHEPTHUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

N3yyeHue Qu3MKM Ha YpPOBHE OCHOBHOTO 00IIero o0O0pa3oBaHMs HaIpaBJIEHO Ha

JOCTUKEHUE TMYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

B pe3ynbrate uszyueHuss (UMK HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs Y
obyyarorerocs 0yyT chOpMHUPOBAHBI CICAYIOIIHNE JTHIHOCTHBIE PE3yIbTAThl B YaCTH:

e 1) IATPHMOTHYECKOT0 BOCIIUTAHUSA:

e — TIIPOSBIICHHE HHTEpPEcCa K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
duznyecKoil HayKu;

e — IICHHOCTHOE OTHOIICHHUE K JOCTUKEHUSM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’kIaHCKOIrO U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

e — TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHUEM JTOCTHKCHUHN (DU3HKY;

e — OCO3HAHUE BAYKHOCTH MOPAIBHO--3TUUECKUX MPUHITUIIOB B JIEITEIHLHOCTH YUEHOTO;

e 3)3CTETH4YeCKOr0 BOCIIUTAHMSA:

e — BOCIPUSITUE ICTETUYECKUX KAYECTB (PU3NYECKON HAYKH: €€ TapMOHUYHOI'O TIOCTPOCHMUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O MMO3HAHMSI:

e — OCO3HAaHME IIEHHOCTU (PU3MYECKON HAYKU KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTH, BAXKHEUIIIEH COCTABISIONIECH KYJIbTYpPHI;

e — pa3BUTHE HAYYHOU JIIOOO3HATEIHLHOCTH, MHTEPECA K UCCIIEAOBATEIBCKOU IESITEIHHOCTH;

e 5) popmMupoBaHusi KyJbTYPbI 310POBbSI U SMOLUOHAIBHOTO 0JIATONOJYYHS:

e — OCO3HAaHME IIEHHOCTH 0€30MacHOr0 o0pa3a KU3HH B COBPEMEHHOM TEXHOJIOIHMYECKOM
MHUpE, BAXXHOCTH TMPaBWJI O€30MaCHOTO IOBEJIEHHS Ha TPAHCIOPTE, Ha JOporax, ¢
AIEKTPUYECKUM U TETUIOBBIM 000PYI0OBAaHUEM B JJOMAIIIHUX YCIOBUSAX;

e — chOpPMHUPOBAHHOCTH HaBbIKa PeIICKCUH, TPU3HAHKUE CBOETO MPaBa Ha OIIMOKY U TaKOTO
e MpaBa y Apyroro 4eJa0BEKa;

e 6) TPyI0BOI0 BOCIMTAHUS:

e — aKTUBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKaxX CEMbU, 00pa30BaTEIbHOM
OpraHu3allii, Topojia, Kpas) TEXHOJOTMYECKOM U COLUMAbHOW HAaMNpaBJICHHOCTH,
TPEOYIOIIUX B TOM YHCIIE U (PU3HUUICCKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY M3yUEHHIO MPpodecchii, CBA3aHHBIX ¢ (U3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAlUS HA TMPUMEHEHHWE (U3MUECKUX 3HAHUU MJIs pelieHus 3a7ad B 001acTH
OKpY’KalolEel Cpe/ibl, IUNIAHUPOBAHUS MOCTYIKOB U OLEHKU MX BO3MOXXHBIX MOCIEICTBUI
JUISL OKPYIKAKOLLEH CPEbl;

e — OCO3HAHHUE MIOOATBHOTO XapaKTepa IKOJOTUYECKHUX MPOOIEM U MyTEH UX PEIICHUS;

e §8) amanranum K N3MEHSIIOUIUMCH YCJIOBUSM CONUAIBHON M MPUPOIHON Cpebl:

e — TMOTPEOHOCTh BO B3aWMOJCUCTBUM MPHU BBHIOJHEHUU HCCIEIOBAHUN U MPOEKTOB
(bu3uYECKON HAMPABICHHOCTH, OTKPBITOCTD OMBITY W 3HAHUSM JPYTHUX;

e — NOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTU YEPE3 MPAKTUUYECKYIO NESITEIbHOCTS;



— MOTPeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUHM, B TOM uucie (OPMYyIUPOBATH UIEH,
MOHSITHSL, TUIIOTE3bI O GU3NYECKUX 0OBEKTAX U SIBICHUSAX;

— OCO3HaHUE JAePUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 00JacT (PU3HKY;

— IUTAaHUPOBAHKE CBOETO PAa3BUTHSI B MPUOOPETEHNUN HOBBIX (PHU3UUECKUX 3HAHUH;

— CTpEeMJICHHE aHaJM3UpOBaTh M BBIBIATH B3aMMOCBSI3M MPUPOJIBI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE€ C UCIIOIb30BaHUEM (PU3HUECKUX 3HAHUI,

— OIICHKa CBOUX JCUCTBUU C y4€TOM BIUSHHUS Ha OKPYXAIOIIYI0 CPEAy, BO3MOXKHBIX
IJI00aJIbHBIX MOCIEACTBUM.

METAINIPEJMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOeHUs! MporpaMMbl Mo (PU3UKE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3zoBaHus

y oOyuaromierocsi 0yayT copMUpOBaHbI MeTanpeaMeTHbIE Pe3yJbTaThl, BKIIOUYAIOIINE
NO3HaBaTeNIbHbIC YHUBEPCAIbHbIC YUEOHbIE IEHCTBUS, KOMMYHUKATUBHbBIC YHUBEPCAIbHBIC
y4eOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIE YUEOHBIE 1EUCTBUS.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA
Bba3oBble JJornueckue aeiicTBUsA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIEC TPU3HAKH OOBEKTOB (SIBJICHUN);
yCTaHABIMBATh CYLIECTBEHHBIA NMPHU3HAK KiIaccU(UKALMKM, OCHOBAaHUA ISl 00OOIIEHUS U
CpaBHEHUS;

BBISIBJISAITh 3aKOHOMEPHOCTH M MPOTUBOPEYMS B pacCMaTpUBaeMbIX (PakTax, JAHHBIX M
HAOJIIOICHUSX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;

BBISIBJIATh [TPUYMHHO--CJIEICTBEHHBIE CBA3M NPU H3YYEHUU (PU3HUECKUX SABICHUA U
IIPOLIECCOB, JI€JaTh BBIBOABI C HCIIOJIB30BAHUEM JIEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOU€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUUNH;
CaMOCTOSITEJIbHO BBIOMpaATh CHOCO0 penieHus yuyeOHou (u3mveckoil 3agauu (CpaBHEHUE
HECKOJbKMX BAapUAaHTOB pElIeHWs, BbIOOp Haumbojee MOAXOASIIETO C  YYETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBbIe ucciieaoBaTe/LCKHeE 1eCTBUSA:

MCITOJIB30BATh BOIPOCHI KaK HCCIIENOBATENbCKUI HHCTPYMEHT ITO3HAHMS;

IPOBOJUTH MO CaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXHBIA (DU3NUECKUI
AKCIEPUMEHT, HEOOJIbIIOE HUCCIEAOBAaHUE (PUBHUECKOTO SIBJICHMUS;

OLICHMBATh HAa TNPUMEHUMOCTh U JOCTOBEPHOCTh HH(GOPMALMIO, IMOJYYEHHYIO B XOJ€
VICCJIEIOBAHMSI MJI DKCIIEPUMEHTA;

CaMOCTOSITEJIbHO (pOPMYJIMPOBATh OOOOIIEHHSI U BBIBOABI MO PE3YJbTaTaM MPOBEAEHHOTO
HAOJIOICHU S, OTIBITA, UCCIEIOBAHUS;

IPOTHO3MPOBATh BO3MOXKHOE JalibHEMIee pa3BUTHE (PU3MUYECKUX IMPOILIECCOB, a TaKkKe
BBIIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nundopmanueii:

OPUMEHATh PA3TUYHbIE METObl, MHCTPYMEHThI M 3alpochl MNpHU TOUCKE U O0TOOpe
uH(OpMAIUU WIH JAHHBIX ¢ Y4ETOM MPETIOKEHHON yueOHOUM Ppu3nyeckom 3a1auu;



aHAJIM3UPOBaTh, CHUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH HWH(GOPMAILIMIO Pa3THUHBIX
BUJIOB U ()OPM TIPECTABICHHUS;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBHYIO (QopMy TpeacTaBieHuss WHGOpPMAMK U
WUTIOCTPUPOBATh pelacMble 3aJadqd  HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOU
rpaduKoi U UX KOMOMHAITUSIMH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eCTBUS:

B X0JIe 00CYXJIeHHsI yIeOHOTO MaTepHuaia, pe3yJbTaToB J1abopaTOPHBIX PabOT U MPOCKTOB
3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYKT1aeMON TEMbI M BBICKA3bIBATh WU, HAIICIICHHBIC Ha
pelIeHne 3a1a4u 1 Mo iJiepKaHre 0JaroenaTeIbHOCTA OOIICHUS;

COIIOCTABJISATh CBOM CYXKJICHHS C CYXKICHUAMH APYTUX YUACTHUKOB JIHaJiora, OOHAPYKUBATh
pas3u4mue U CXOACTBO MO3ULIUN;

BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

yOJUYHO TIPEICTABIIATh PE3YJIBTATHI BBIMTOIHEHHOTO (PH3UYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCIIeIOBAHUSI, IPOEKTA);

MIOHUMATh M HCIIOJB30BaTh MPEUMYIIECTBAa KOMAHJAHOM M WHIWBHAYaJbHOW pabOThI MpH
pelIeHuN KOHKPETHOU PU3nyecKoi mpoOiIembl;

NpPUHUMATh IIETM  COBMECTHOM JCATENBHOCTH, OPTraHW30BBIBATH JICUCTBUS IO €€
JOCTHKEHHUIO: paclpelessaTh PO, OOCYXJaTh MPOIECCHl U PE3ylbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJTHATH CBOKO YacTh pabOThHI, JOCTUras KadeCTBEHHOrO pe3yJibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPIAWHUPYS CBOM JICHCTBUS C IPYTUMHU WICHAMHA KOMAaH/IbI;

OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM, CaAMOCTOSTEIHHO
chopMyIMPOBaHHBIM YUYaCTHUKAMH B3aUMOJICHCTBHS.

PeryasitTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX M yYEOHBIX CUTYallUsAX, TPEOYIOMIMX [JISl PEIICHUS
(bu3MYEeCKUX 3HAHU;

OPUEHTHUPOBATHCS B PA3NIMUHBIX TMOAXOJaX TMPUHATHS peuieHud (MHAUBUIYaTbHOE,
MPUHSATUE PEILICHUS B TPYIITe, IPUHITHE PEIICHUN TPYIIION );

CaMOCTOSITENIbHO COCTABJIATH QITOPUTM pelieHus (pu3mdeckod 3agaud WM IIJIaHA
UCCIICIOBAaHUSI C Y4ETOM WMEIOIIUXCS PECYypcOB H  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH MpeIaraeéMble BApUaHTHI PEIICHU;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYallud U TIpeJjiaraTh miaH e€ n3MEHEeHHSI,

OOBSCHATh TPUYUHBI JOCTHKCHHS (HEIOCTHKCHMSI) Pe3yJIbTaTOB NEATEIHHOCTH, /aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM 4YHCIJIE€ B XOJ BBINOJHEHHS (DU3HUECKOTO
UCCIJIEIOBaHMSI WJIM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENHCTB, N3MEHUBLINXCS CUTYalUi,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OIICHWBATh COOTBETCTBUE PE3yJIbTaTa IEIH U YCIOBUSIM;



e CTaBUTh ce0s Ha MECTO JIPYroro YeJIOBEKa B XOJI€ CIIOpa WM JUCKYCCUHM HAa HAyYHYIO TEMY,
IIOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIrOTO;

e TpHU3HABaTh CBOE MPABO HAa OIMIMOKY MPHU pPelIeHUH PU3NYECKUX 3a/1a4 WIH B YTBEPKIACHHUIX
Ha Hay4YHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 7 KJjacce NpeIMETHBIE Pe3yJibTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTtb CHOPMHUPOBAHHOCTH Yy O0YHAIOIIUXCS YMEHUM:

e WCIOJB30BATh MOHATHS: (PU3NUECKIE U XUMUUECKHUE SBJICHUS, HAOIIO/IEHUE, SKCIIEPUMEHT,
MOJieNIb, THUIIOTE3a, €AMHMIIBI (PU3MYECKUX BEJIUYMH, aTOM, MOJIEKYyJla, arperaTtHble
COCTOSIHMSI BemiecTBa (TBEPJOE, KUAKOE, Tra3000pa3HOE), MEXaHUYECKOE JBUKEHUE
(paBHOMEpHOE, HEPABHOMEPHOE, MPSMOIUHEIHOE), TPACKTOPHS, PAaBHOACHCTBYIONIAS CUJIA,
nedopmarus (yrpyras, IiacTHIecKas ), HeBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

e paznmuuarh sABACHUSA (IudQy3us, TEMIOBOE ABUKEHHUE YacTHUIl BEIIECTBA, PAaBHOMEPHOE
JBIJKEHUE, HEPAaBHOMEPHOE [BM)KCHHME, WHEPIMUS, B3aMMOJCHCTBHE TEJ, PAaBHOBECHE
TBEPIBIX TEJN C 3aKPEIJIEHHOM OChIO BpalllEHHUs, MEpeaada NaBICHUS TBEPABIMH TEIAMHU,
KUIAKOCTIMU M Tra3amu, arMoc(epHOoe [aBlieHHWE, IUIaBaHUE TeJl, MPEeBpaLEHUs
MEXaHUYECKON PHEPruu) MO OMMCAHUIO UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

e pacmo3HaBaTh NMPOSBICHUE U3YYCHHBIX (DU3NYECKUX SBJICHUM B OKPYKAIOLIEM MHUPE, B TOM
yuciie GU3NYecKue SIBJICHUS B IPUPOJIC: PUMEPHI JBUKEHUS C PA3IMYHBIMU CKOPOCTSIMHU B
KUBOM M HEXHMBOW MPUPOJE, ACUCTBUE CHIIBI TPEHUS B NMPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EPHOIO JABJICHHS HA >KMBOW OpraHU3M, IUIaBaHUE PbIO, phlUard B TEJE YEJIOBEKa,
OpU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3aJady B Y4YEOHYIO, BBIIEISATH CYLIECTBEHHBIE
cBOMCTBa (MPU3HAKK) (PU3NYECKUX SBIICHUN;

e OINKCHIBATh U3YyYEHHbIE CBOWCTBAa Tel U (PU3MYECKHUE SIBICHHS, MCIONb3Yysd (PU3NUECKHE
BEIUYMHBI (Macca, 00BbEM, IUJIOTHOCTh BEIIECTBA, BPEMs, MyThb, CKOPOCTb, CPEIHSISA
CKOpOCTb, CHJIa YNPYTrOCTH, CHJIa TSXKECTH, BEC Tela, CUja TPEHUd, JaBjeHUe (TBEPIOTO
Tesa, KUJAKOCTH, Ta3a), BHITAJKUBAIONIAS CHUJIa, MEXaHU4YecKass paboTa, MOIIHOCTH, IJIEYO
CWJIbI, MOMEHT CHJIbl, KOA(Q(UIIUEHT MOJE3HOT0 NEHCTBUS MEXaHU3MOB, KMHETHYECKAsl U
NOTEHIMAIbHASL HEPrusi), MPU ONHCAHUM MPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUs U €IUHUILBI (PU3NYECKUX BEJIMYMH, HAXOJIUTh
(GbopMybl, CBS3bIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH IpaPUKN NU3YUECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTepH30BaTh CBOWCTBA Teld, (PU3MUECKHE SIBICHUSA U IMPOLIECCHI, UCIOJIB3Ys IMpaBUIIa
CJIOKEHUs cui (BIOJb OJHOM MpsiMOM), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
paBUJIO paBHOBeCHs pblyara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHHMKH, 3AKOH COXPaHEHUS
MEXaHUYECKOM »HHEpruM, MpHU H5TOM JaBaTh CJIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3allMChIBATh €T0 MAaTEMaTUYECKOE BBIPAKEHNUE;

o OOBACHATH (hPU3MUECKUE SBJICHUS, MPOIIECCH U CBOMCTBA TeJ, B TOM YHCJIE U B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUUYUHHO--CJIEICTBEHHbIE



CBSI3HM, CTPOUTH OOBSICHEHHE U3 |—2 JOTMYECKUX MIaroB C OMOpoi Ha 1—2 W3Yy4CHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacu€THbIC 3a7a4n B 1—2 AEMCTBUS, UCTIOJIB3YSI 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOIIINE
¢duznyecKre BeIMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a/1a4H 3alIUChIBATh KPATKOE YCIIOBHE,
MOJICTABJIATh (PU3UYECKUE BEIWYMHBI B (OPMYIbI U TPOBOAWTH pPACUEThI, HAXOJHUTH
CIIpaBOYHBIC JaHHBIC, HEOOXOMWMBIC I PEIICHHs 3a7ad, OICHUBATh PEATUCTHUYHOCTH
MOJTYYCHHOU (PU3NYIECKON BETUIHHBL;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUThH MPH IMOMOIIH (PU3NIECKUX METOJIOB, B
OMHMCAaHUU WCCIICIOBAHMS BBIJICISITh MPOBEPSIEMOE MPEATNOI0KEHHE (TUIIOTE3Y), pa3IudaTh
¥ MHTEPIPETUPOBATH TOJYyUYEHHBIH Pe3yabTaT, HAXOAUTh OIMIMOKMA B XOJC OMbBITA, JIENaTh
BBIBOJIBI IO €T0 Pe3yJIbTaTaM;

MIPOBOJIUTH OTIBITHI TIO HAOMIOACHUIO (DU3UICCKUX SBICHUN WM (PU3NUECKUX CBOWCTB TEIN:
bopMyIHpPOBATH MPOBEPSIEMBIE TPEITOIOKEHUSI, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHus, 3aITUCHIBATH X0/ OIBITa U (POPMYJIUPOBATH BHIBOJIHI;

BBITIOJIHATh TPSIMbIE W3MEPEHUsI PACCTOSHMS, BPEMEHH, Macchl Teia, 00bEMa, CUIBI U
TEMITEpaTypbl C WCIOJB30BAHUEM aHAJIOTOBBIX W IMGPOBBIX MPHUOOPOB, 3aIMMCHIBATH
MoKa3aHusi NprUOOPOB C YUETOM 3aJaHHON aOCOJIFOTHOM MOTPEUTHOCTH U3MEPEHUH;
MPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (DU3MUECKOW BEIMYHUHBI OT JPYrou C
UCITIOJIb30BAHUEM TPSIMBIX U3MEPEHHH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBIKYIIIETOCS Tela
OT BPEMEHU JIBUXKEHUS Tella, CUJIbI TPEHUSI CKOJIBKEHHS OT Beca Tella, kKauecTBa 00paboTKu
MTOBEPXHOCTEH TEN W HE3aBHUCHUMOCTH CHJIBI TPEHUS OT IUIOMAAN COMPUKOCHOBEHHUS TET,
CWJIBl yOPYrOCTH OT VJIMHCHWS TPYXKHWHBI, BBITAIKUBAIOMICH CHIBI OT 00BEMa
NOTPY>KEHHOW YacTH Tejla M OT TUIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT IIJIOTHOCTH
Teaa, OT TIyOWHBI, HA KOTOPYIO MOTPY>KEHO TEJIO0, YCIOBUW IJIaBaHUSI TeEJ, YCJIOBHM
paBHOBecHs phldyara W OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUU y4EOHOTO HCCIICIOBAHUSA,
coOMpaTh YCTAaHOBKY U BBINOJHATH WM3MEPEHUS, CIEAys MPEIIOKCHHOMY TUIaHY,
(GUKCUpPOBAaTh PE3yJbTAThl TMOJTYYEHHON 3aBUCHMOCTH (PU3NYECKHX BEJIMYMH B BHUIC
MPEIOKEHHBIX TaOIUIl ¥ TpadUKOB, JIeJaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIECIOBAHNUS;
MPOBOJIUTH KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIUYHUH (TUIOTHOCTH BEIIECTBA KUIKOCTHU
U TBEPAOTO Tela, CHIa TPEHUS CKOJBXKEHUS, TABJICHHE BO3yXa, BHITAIKUBAIOIIAS CHIIA,
JEUCTBYIONAs Ha TOTPY)KEHHOE B JKHJAKOCTH TeN0, KOI(DPHUIMEHT MOJE3HOTO ICHCTBUSA
MPOCTBIX MEXAHU3MOB), CIIETys IPEJIOKEHHOW UHCTPYKIIMU: TPU BBHITTOJIHEHUH U3MEPEHUN
coOUpaTh HKCIIEPUMEHTATILHYIO YCTAHOBKY M BBIYUCIISATH 3HAYEHNE UCKOMOMN BEJTUYUHBL;
coOmo/laTh MpaBWjia TEXHUKH Oe30MacHOCTH TMpu  pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPHHIIUIBI JEHCTBHUS TPUOOPOB M TEXHUYECKUX YCTPONCTB: BECBI, TEPMOMETP,
JTUHAMOMETP, COOOIIAIOIMUECS COCYAbl, OapoMeTp, phlyar, MOABWKHBIM M HETOJIBHKHBIN
0JI0K, HAaKJIOHHAS TJIOCKOCTH;

XapaKTEPU30BaTh MPUHIIMAITBI ICHCTBHUS N3YYECHHBIX TPHOOPOB U TEXHUYECKUX YCTPOMCTB C
OTIOpOM Ha WX omnucaHus (B TOM 4YHCIE: IOIIIMITHUKA, YCTPOWCTBO BOJONPOBO/IA,
TUAPABINYECKUNA TIPECC, MAaHOMETP, BHICOTOMED, MOPIIHEBOW HACOC, APEOMETP), UCTIONH3YS
3HaHUS O CBOMCTBaX (DM3MYECKUX SIBICHUW M HEOOXOAMMbIe (U3MUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;



e MPUBOAWTH MpUMEPHl (HAXOAUTh MHGOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIONB30BaHUSl (U3NYECKUX 3HAHMA B TIOBCEJHEBHOM JKM3HM i OOeCHedeHus
0€30IacHOCTH NP OOPAIEHUH C TPUOOpPaAMHU U TEXHUYECKUMH YCTPOHCTBAMHU, COXPAaHEHUs
3JI0POBBS U COOJIIOJICHUSI HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIeH cpejie;

e OCYIIECTBIISATh OTOOP UCTOYHUKOB MH(popMaliuu B IHTepHETE B COOTBETCTBUHU C 33JIaHHBIM
MIOMCKOBBIM 3aPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUWA M MYTEM CPABHEHUS PA3IMYHBIX
UCTOYHUKOB BBIACIATh HMH(OpPMALINIO, KOTOpasl SBISETCS MPOTUBOPECUMBONM HIIM MOMKET
OBITh HEIOCTOBEPHOM;

e WCIIOJNB30BaTh MPHU BBINOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO JUTEPATypy
bu3MUEeCcKOro cojAepKaHus, CHpaBOYHbIE MaTepuaibl, pecypcbl ceth WHTepHET, BIajeTh
npuéMaMu KOHCTIEKTUPOBAHUS TEKCTa, Mpeo0pa3oBaHus WH(GOPMALIUU U3 OJTHOM 3HAKOBOU
CHUCTEMBI B IPYTYIO;

e CO3/7aBaThb COOCTBEHHBIC KpaTKHUE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
MCTOYHUKOB HH(OpMAIUU (PU3UYECKOrO COJIepKaHUsl, B TOM YHCIE MYOJIMYHO J1eTaTh
KpaTKue COOOLIECHHUS O pe3ysbTarax IMPOEKTOB WIM yYEOHBIX HCCIEIOBAaHUM, MPU 3TOM
IrPAaMOTHO MCHOJb30BAaTh U3yYEHHbIN MOHATHUMHBINA anmnapar Kypca (GU3HKH, COMPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALINEH;

e IIPU BBINOJHEHUHM Y4YEOHBIX IMPOEKTOB M HCCIENOBAaHUI pacnpenensiarth O0S3aHHOCTH B
rpynne B COOTBETCTBMM C IIOCTaBJICHHBIMM 3aJladyaMU, CJIECAWTH 32 BBIIOJIHEHUEM ILJIaHA
NEHCTBUM, aJeKBAaTHO OICHMBaTb COOCTBEHHBIM BKJIAJ B J€ATEIbHOCTh TPYIIIIHI,
BBICTPAMBaTh KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIHX.

K kxoHny oOydenuss B 8 kJjacce NpeIMETHbIE PE3yJbTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHUM:

e HCIIONB30BaTh IOHATHA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE [BHKEHHE aTOMOB U
MOJIEKYJI, arperaTtHble COCTOSIHUS BEUIECTBA, KPUCTAJUIMYECKHE M aMOop(HbIe Tena,
HACBIIICHHBIA M HEHACBIIICHHBIA Map, BIAXKHOCTh BO31yXa, TEMIIEpaTypa, BHYTPECHHSSA
SHEprusi, TEIJIOBOM JBUTATENb, SJIEMEHTAPHBIA JJICKTPUUECKUN 3apsiil, 3JIEKTPUUECKOE
110JI€, TPOBOJHUKH U JTUAJIEKTPHUKH, IOCTOSHHBIN 3JIEKTPUYECKUIA TOK, MArHUTHOE I10JIE;

e pasznuyaTh SABJIECHHS (TEIUIOBOE pACIIMPEHUE M CXKaTHe, TeIUIoNepeaaya, TEeIIOBOE
paBHOBECHE, CMauMBaHUE, KalWJUIAPHbIE SBJICHMS, UCTIAPEHUE, KOHJIEHCAlUs, TUIaBJICHUE,
KpucTayumzanusi  (OTBEpAEBaHUE), KHUIEHWE, Termonepenaya  (TEMIONpPOBOIHOCTD,
KOHBEKLMS, W3JIy4CHHE), OJIEKTpU3alus Tel, B3aUMOJICHCTBUE 3apsAlOB, JEUCTBUS
IIEKTPUYECKOT0 TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJECWCTBUE MAarHUTOB, JACHCTBUE
MarHuTHOTO TOJISl HAa IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasl MHAYKLMS) IO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OMbBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOe
SIBJICHUE;

e pPAacMoO3HaBaTh MPOSIBICHUE U3YyUYEHHBIX (DU3MUECKUX SBJICHUH B OKPY)KAIOIIEM MHpE, B TOM
yyciie (U3NYECKUE SBJICHHUS B MPHUPOJAE: MOBEPXHOCTHOE HATSXKEHUE M KalWUISIPHbIC
SBJICHUSI B MIPUPOJE, KPUCTAIUIBI B IpHUpoje, uznydyenue CoiHua, 3amep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 0O0pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra, JJICKTPUYECKUE SIBICHUS B
atMocgepe, JEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE 110JI€ 3eMIIH, JIpeil] MO0COB,
pPOJIb MAarHUTHOTO TOJISI JUISL JKM3HU Ha 3eMJle, MOJISPHOE CUSHUE, IIPU 3TOM IEPEBOIUTH



NPAKTUYECKYIO0 3aJady B Yy4eOHYIO, BBIICIATH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKH)
buznyecKuX SIBICHUH;

OMHCHIBATh M3YyUYEHHBIE CBOWCTBA TEN U (PU3UUECKHE SIBICHUSA, UCIONB3YS (PU3MUecKue
BEJIMYMHBl (TEMIIEpaTypa, BHYTPEHHSS OSHEPrus, KOJIMYECTBO TEIUIOTHI, YJEJIbHas
TEIUDIOEMKOCTh ~ BELIECTBA, yJAEJbHas TEIUIOTa IUIABJIICHMs, YJelbHAass  TEIUIOTa
napooOpa3oBaHMsl, yJA€IbHAs TEIUIOTa CropaHus TOIUIMBA, KOA(PQUUUEHT I0JIE3HOIO
JEUCTBUS TEIJIOBOW MAalIMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3/1yXa, JIEKTPHUUECKHUI 3apsi,
cuia TOKa, DJIEKTPUYECKOE HaNpsDKEHUE, COMNPOTHBIICHHE MPOBOAHHMKA, YIEIbHOE
COINPOTHUBIIEHUE BEILECTBA, pad0Ta M MOILHOCTb IIEKTPUUYECKOTO TOKA), MPU OMNHCAHUU
IPAaBWIBHO TPAKTOBaThb (PU3NYECKUN CMBICH MCIIOJIB3YEMbIX BEIUYMH, OOO3HAYEHUS U
eIUHULBI (PU3NIECKUX BEIIMUNH, HAXOIUTH (POPMYIIbI, CBSI3bIBAIOIINE TaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTHh TpauKH H3YyYECHHBIX 3aBUCHMOCTEU
(bU3UYEeCKUX BEINYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, PU3NUECKUE SIBJICHUS U MPOLECCHI, UCIOIb3YsI OCHOBHBIE
IOJIOXKEHUSI  MOJIEKYJIIPHO--KUHETUYECKOM TEOpPHUM CTPOEHHs BEUIECTBA, IPUHLUII
CYNEpIIO3UIMH ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHHMs 3apsna, 3akoH Oma
JUISL ydacTKa 1enH, 3akoH Jxoyns—JIeHna, 3aKOH COXpaHEeHUs 3HEPruH, IPU 3TOM JaBaTh
CJIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3alIUChIBATh €M0 MaTEMATHUECKOE BBIPAKEHUE;
OOBACHATH (PU3NYECKUE MPOLIECCH U CBOICTBA TEJ, B TOM YUCIE U B KOHTEKCTE CUTYyallUl
IIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh IPUYMHHO-CIECACTBEHHBIE CBS3H,
CTpOUTh OOBACHEHHE M3 1—2 JIOrMYECKUX IIAroB ¢ OMOpoi Ha 1—2 M3y4YEHHBIX CBOMCTBA
(bu3NUECKUX SBICHUM, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a/1a4u B 2—3 EHCTBUS, UCIOIb3YsI 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOLIIE
(u3nyecKre BEIMUMHBL: HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4y 3alIUChIBATh KPATKOE YCIOBHE,
BBISIBJISAITh HEJOCTATOK JaHHBIX JJIA PEIICHUs 3aJadyd, BbIOMpATh 3aKOHBI U (POPMYIIBI,
HEO0OXOAUMBbIE JJIA €€ pelleHus, IPOBOAUTh PACUETHI U CPABHUBAThH MOJYUYEHHOE 3HAYEHUE
(U3MYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3UUYECKHX METOJIOB,
UCIIOJIb3Ysl ONIMCAHNE MCCIIEIOBAHUS, BBIICIATH IIPOBEPSIEMOE MTPEATIOIOKEHNE, OLICHUBATh
PaBUIBLHOCTD MOPSAKA TPOBEACHHS HCCIIEIOBAHUS, A€JIaTh BHIBOJIBI,

IPOBOJUTH OMBITHI 10 HAOIIOAEHUIO (PU3HYECKUX SIBICHUN MM (DU3UUYECKUX CBOMCTB TEl
(KanWUISIpHBIE SIBJICHUS, 3aBUCUMOCTH JIaBJICHUSI BO3AyXa OT €ro o0bEéMa, TeMmrepaTyphl,
CKOPOCTH IIpollecca OCTBIBaHWS M HArpeBaHUs IPU MU3JyYEHHH OT LBETAa H3JIy4aroulei
(morynomaroe) NOBEPXHOCTH, CKOPOCTh UCHAPEHMSI BOABI OT TEMIIEPATyphl KUAKOCTH U
IJIOLIAAN €€ OBEPXHOCTH, DJIEKTPU3ALUS TEJl U B3aUMOJIECUCTBUE DIIEKTPUUECKUX 3apsI/IOB,
B3aMMOJICUCTBHE TOCTOSHHBIX MAarHUTOB, BU3yaJIM3allMsl MArHUTHBIX MOJEH MOCTOSHHBIX
MarHuTOB, I€UCTBUSI MAarHUTHOT'O MOJIS HAa MPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA  AJIEKTPOJABHUIraTeNsl MOCTOSHHOTO TOKa): (OPMYyJIHMpOBaTh MpPOBEpsiEMbIe
MPEANOoJI0KEHUs, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHHUS, OMHUCHIBATH X0/
onbITa U (GOPMYIUPOBATH BHIBOIBI,

BBIIIOJIHATH MIPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIAXKHOCTU BO3yXa, CUJIbI
TOKa, HANpPsDKEHUS C HCMOJIb30BAaHUEM aHAJIOTOBBIX NMPUOOPOB M JATUYMKOB (PU3MUECKUX



BEJIMYMH, CpaBHUBATb pE3yJIbTaThl HU3MEPEHUM C Y4E€TOM 3aJaHHOM aOCOIHOTHOU
MOTPEIIHOCTH;

IPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHOM (DM3MYECKON BEIMYMHBI OT JPYroM ¢
UCIIOJIb30BaHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH COIPOTUBIIEHUS MPOBOJAHHUKA OT €ro
JUIMHBI, IUIOLIAJA IONEPEYHOI0 CEYEHHUS U YJENbHOIO COINPOTHUBIICHUS BEIIECTBA
IPOBOJHUKA, CWJIbl TOKa, WAYIIETO0 4epe3 MPOBOJHUK, OT HANPSDKEHUS HAa MPOBOJHUKE,
UCCIIEIOBAaHUE TIOCJIEIOBATEIbBHOTO W  MAapajjIeIbHOTO COCIWHEHUH MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEOBaHUE, COOMpPATh YCTAHOBKY U BBIMOJHSITh H3MEPEHHS, CIEIys
NPEJIOKEHHOMY IIJIaHy, (PUKCHPOBATh PE3YJbTaThl MOJYYEHHOM 3aBUCHUMOCTU B BHJE
TaOJIUL ¥ TpapUKOB, €1aTh BEIBOJIBI 110 PE3YIbTaTaM UCCIIEI0BAHUS;

IPOBOJUTH KOCBEHHBIE U3MEpEHHs] (U3NYECKUX BeIMYUH (yIeNbHAas TEIIOEMKOCTD
BEIIECTBA, COMPOTHBICHHWE MPOBOJHUKA, pabOoTa W MOIIHOCTh BJEKTPHUUECKOTO TOKA):
IUIAHUPOBAaTh ~ U3MEPEHHs, coOMpaTh  OKCIEPUMEHTAIbHYIO  YCTaHOBKY,  CIEAys
pEJI0KEHHON HHCTPYKIUH, U BBIYUCIIATh 3HAUEHNUE BEJIMYMHBI,

coOirofarh MpaBWia TEXHUKHM Oe€30MacHOCTH Ipu  pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPONCTB C
OMOpOM Ha HUX OMHCaHUA (B TOM YHCIIE: CHCTEMa OTOIUIEHUS JIOMOB, TUTPOMETp, NapoBas
TypOUHa, amIepMerp, BOJIBTMETD, CUETUYHK AIIEKTPUYECKON HHEPIUH,
3JIEKTPOOCBETUTENbHBIE  MPHUOOPBI, HarpeBaTeibHbIE  3JIEKTPONpuOOphsl  (pUMEpHI),
AIIEKTPUYECKUE MPEAOXPAHUTENH, FNEKTPOMATHUT, dJIEKTPOABUTATENh TTOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHHUA O CBOMCTBaX (U3WYECKUX SBICHUA W HEOOXoAMMble (prU3muecKue
3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUUECKHUE YCTPOICTBA U U3MEPUTENbHBIE IPUOOPHI 110 CXEMaM U
CXEMAaTU4YHBIM PUCYHKaM (KUAKOCTHBI TEPMOMETpP, TEPMOC, TCHUXPOMETP, THTPOMETD,
JBUTATEeNb BHYTPEHHETO CTOpPaHMs, OJJIEKTPOCKOI, pEeoCcTar), COCTABIATH CXEMBI
ANEKTPUUYECKUX IENEH ¢ MOCIeI0BATENbHBIM U TMapalieIbHbIM COSTUHEHHEM AJIEMEHTOB,
pasnuyas ycloBHbIE 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKHUX LETeH;

OPUBOAUTH TPUMEPHl  (HAXOAUTh HMHPOPMAIMIO O TMpUMEpax) MPAKTUYECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHMKA B TIOBCEJHEBHOM JKM3HM M OOECHeYeHHUs
0€e30IacHOCTH NP O0PAIEHUH C TPUOOPaAMHU M TEXHUIECKUMH YCTPOHCTBAMH, COXPAHCHHUS
3JI0pOBbS U COOJIOIEHNS HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY KaloIEel cpee;
OCYIIECTBJISATh MOMCK MH(pOpMaluu (U3NUECKOTo cojiepkaHusi B VIHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAaHUH M TYTEM CpaBHEHUS JOIMOJIHUTENbHBIX HCTOYHUKOB BBIJCIATH
uHGOpPMAIINIO, KOTOpas SIBISIETCS IPOTUBOPEUNBOM HITH MOXKET ObITh HETOCTOBEPHOM;
UCTIONIb30BaTh TMPHU BBIMOJHEHUN YYEOHBIX 3aJaHUil HAay4HO--TIOMYJSPHYIO JHUTEpPaTypy
($u3nyecKoro conaep)kaHus, CIpaBOUYHbIe MaTepualbl, pecypchl cetu MHTepHeT, Bianerh
npuéMaMyu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOdpa3oBaHus WHGOPMAIMK U3 OJAHON 3HAKOBOM
CUCTEMBI B JAPYTYIO;

co3aBaTh COOCTBEHHbIE MMCHMEHHbIE M KpaTKME YCTHbIE COOOIIeHMs, 0000mas
UHPOPMAIIMI0O U3 HECKOJbKUX MCTOUYHUKOB (PU3NYECKOTO COJAEP)KAHUS, B TOM YHUCIE
nyOJIMYHO TPEICTaBISATh Pe3yIbTaThl MPOSKTHON WIIM UCCIIENOBATENBCKON AEesTeNbHOCTH,



IpU ATOM TPaMOTHO HCIIOJIb30BaTh HM3YyYEHHBIM TMOHSATUWHBIA ammapatr Kypca (U3HKH,
COTIPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIIHNECH;

e MPHU BBHINOJHEHUN YYEOHBIX TMPOEKTOB M WCCIEMOBAHUN (DU3UYECKUX TIPOIECCOB
pacripeneniaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABICHHBIMU 3a/ladyaMH,
CJICTUTH 32 BBHITIOJTHCHHUEM IJIaHa JIEHCTBUH M KOPPEKTUPOBATH €T0, a/ICKBATHO OIICHUBATH
COOCTBEHHBI BKJaJ B JEATEIBHOCTh TPYMIMbBI, BHICTPAaUBAaTh KOMMYHHKATHBHOC
B3aMMOJICUCTBHE, MMPOSBIISS TOTOBHOCTh Pa3peiaTh KOH(IUKTHI.

K xoniy oOydenuss B 9 KJjacce TpeIMETHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OoTpakaTh C(HOPMHUPOBAHHOCTH Yy OOYJAIOIINXCS YMEHUH:

e WCIIONB30BaTh TMOHATHS: CHCTEMa OTcuéra, MarephalbHas TOYKAa, TPACKTOPWSI,
OTHOCUTEITLHOCTh MEXaHWUYECKOTO MABWXKEHUSA, nedopmarus (ymnpyras, IUIaCTHYECKast),
TpPEHHUE, MEHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTh U TIEPETPY3KH, IEHTP TIKECTH,
abCoOMIOTHO TBEPJOE TENO, IEHTP THKECTH TBEPAOTO Tena, PaBHOBECHE, MEXaHUYECKUE
KOJICOaHUsI U BOJHBI, 3BYK, MHPPA3BYK U YIBTPA3BYK, dJIEKTPOMArHUTHBIC BOJHBI, KA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS U
TOTJIONICHUS, alb(a-, 6eTa- 1 TaMMa-u3IydeHHUs, U30TOTBI, SACPHAS YJHEPTETHKA;

e pasnuyaTh SBICHUA (PAaBHOMEPHOEC ¥ HEPABHOMEPHOE TMPSMOJMHEHHOE [BIKCHHUE,
PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBIXKEHHE, CBOOOJIHOE IaJICHUE TeJl, PaBHOMEPHOE
JIBIDKEHUE 10 OKPY>KHOCTH, B3aMMOJICUCTBHE TeJl, PEaKTUBHOE JIBI)KEHUE, KOJIeOATEIbHOE
JBIDKEHUE (3aTyxXalolllie M BBIHYXKJEHHBbIE KOJeOaHUs), pe30HAHC, BOJHOBOE JIBHIKEHHE,
OTpakeHHE 3BYyKa, MPSIMOJIMHEWHOE PACIPOCTPAHEHNUE, OTPAKECHUE U MPEIOMIICHHE CBETA,
MIOJTHOE€ BHYTPEHHEE OTPAKCHHE CBETA, Pa3jOKEHHE OEIOT0 CBETa B CIEKTP M CIOXCHHE
CIEKTPaJIbHBIX [IBETOB, TUCIIEPCHS CBETA, ECTECTBEHHAS PAIMOAKTUBHOCTh, BOSHUKHOBEHUE
JMHENYaTOro CHeKTpa M3Iy4YeHHs) MO OMHCAHUIO0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, ICMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SBIICHNUC;

e pacmo3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3UUYECCKUX SBICHUN B OKPYKAIOIIEM MUpPE (B TOM
yucie (QU3NYECKHe SBJICHUS B TMPUPOJE: TPHIMBBI W OTJIMBBI, JIBIDKCHHE ILIAHET
ConHEYHON CHUCTEMBbI, PEaKTHBHOE JIBIJKCHHE >KUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB
YKUBOTHBIMH, 36MJICTPSICEHNE, CEICMUYECKHE BOJIHBI, I[yHAMH, 9XO0, I[BETA TEJI, ONTUYECKUE
SBJICHUSI B TIPUPOJIE, OWOJOTHYECKOE JIEWCTBHE BHAWMOIO, YIbTPadUOIETOBOTO U
PEHTICHOBCKOTO H3JIyYEHUH, €CTECTBCHHBIM PAJIMOAKTHBHBIA (DOH, KOCMHYECKHUE ITyUH,
PaIMOAKTUBHOE M3IIyYCHHUE TTPUPOIHBIX MUHEPAJIOB, ACHCTBUE PAaIMOAKTUBHBIX WU3ITy4CHHM
HAa OpraHM3M 4YEeJIOBEKa), MPU OSTOM IEPEBOJAUTH MPAKTHUUECKYIO 3a/adyy B Yy4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;

e ONMUCHIBATH W3YYCHHBIC CBOWCTBA Tel M (U3WYECKUE SBICHUS, HCIOIB3YS (DU3NICCKUC
BEJIMYUHBI (CPETHSAS M MTHOBEHHAs CKOPOCTh Tella NMPU HEPAaBHOMEPHOM JIBHKCHUH,
YCKOpEHHE, TepeMEIleHNe, MyTh, YIiIoBasi CKOPOCTh, CHJIa TPEHUs, CUJla YIPYTOCTH, CUJia
TSDKECTH, YCKOPEHUE CBOOOJHOTO TAJCHHS, BEC Teja, UMITYJIbC Tela, UMITYJIbC CHJIBI,
MeXaHU4ecKkas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS DSHEPrUs Teia, IOJHATOrO HaJ
TTOBEPXHOCTBIO 3€MJIM, IIOTEHIIUAIbHAS SHEPTHSI CHKATON MPY)KUHBI, KHHETHYECKAs SHEPTHS,
MOJIHASE MEXaHW4YeCKasl IHEPTHsl, EPUOJT U YaCTOTa KOJICOAHUH, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUS CPEJbl), MPU ONMMUCAHUU
MPaBUJIBLHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIb3yeMbIX BEJIMYHMH, OOO3HAYCHHS U



eAMHUIIBI PU3NYECKUX BEJIMYUH, HAXOIUTh (DOPMYJIbI, CBSA3BIBAIOIIME TAHHYIO (PU3HUYECKYIO
BETMYMHY C JPYTUMU BEIWYWHAMH, CTPOUTh TpapuKd W3YYEHHBIX 3aBUCHMOCTEH
(bU3UYEeCKNX BEINYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKHUE SIBIICHUS W TPOIECCHI, MCIOJb3Yysl 3aKOH
COXpaHEHUsI DJHEPrUM, 3aKOH BCEMHPHOTO TSITOTEHUS, MPUHIUII CYNEPHO3UIUU CHI,
OPUHIMI OTHOCUTENbHOCTU ['anunesi, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs HMITYJbCa,
3aKOHBI OTPAKEHUS U MPEIOMIICHUSI CBETA, 3aKOHBI COXPAaHEHUS 3apsS0BOrO U MacCOBOTO
YHceNl MPH SACPHBIX PEaKIusiX, MPU TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA H
3aMMUChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKECHUE;

OOBACHTH (PU3MUYECKHUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YMCIE U B KOHTEKCTE CUTYyal[ui
PAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBISTh MPUUYMHHO--CICICTBEHHBIE CBS3H,
CTpPOUTH OOBACHEHHE U3 2—3 JIOTMYECKUX IIAroB C OMOPOW Ha 2—3 WM3YYEHHBIX CBOMCTBA
buznyecKuX SBICHUHN, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemaTth pacu€THble 3a/aud (OMHUpAIOIIMECs] HA CUCTEMY U3 2—3 ypaBHEHUH), UCHOJIb3YA
3aKOHBI ¥ ()OPMYJIbI, CBSI3bIBAIOIINE (PU3UYECKHUE BEIMYMHBI: HA OCHOBE aHAJIU3a YCJIOBUS
3aJ]a4M 3alMChIBAaTh KPATKOE YCIOBHE, BBISIBIATH HEJIOCTAIOIINE WM U30BITOYHBIC TaHHBIE,
BbIOMpaTh 3aKOHBI U (OPMYIbI, HEOOXOMUMBIC IS PEIICHUS, MPOBOAWTH PAacuéThl U
OIICHUBATh PEATUCTUYHOCTH MOTYUYEHHOTO 3HAUYCHUS (PU3NYECKON BETUYHHBL;
pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIUTh MPU MOMOIIH (PU3NYECKUX METOJIOB,
UCIOJIB3YSl ONMCAHUE UCCIIEIOBAaHUS, BBIICIAT MPOBEPSIEMOE MPEANOI0KEHHE, OLICHUBATD
NPAaBIJILHOCTH TMOPSIIKA MPOBEICHUS HCCIENOBAaHUS, J€TaTh BBIBOJBI, HHTEPIIPETUPOBATD
pe3yNbTaThl HAOIOIEHUH 1 ONIBITOB;

MPOBOJIUTH OMBITHI 10 HAOIIOJACHUIO (PU3MUYECKUX SIBJICHUN WM (DU3UYECKUX CBONCTB Tl
(u3yuyeHue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXPAHEHUs SHEPTUHU, 3aBUCUMOCTD IEpHOJia
KOoJIe0aHUN TMPYKUHHOTO MAasSTHHKA OT Macchl Tpy3a U JKECTKOCTH TPYKUHBI H
HE3aBHCUMOCTh OT aMIUTUTYIbl MalbIX KOJeOaHUH, MPSMOJIUHEHHOE pacripoCTpaHEeHUE
CBETa, pa3oXKeHHe OeIoro CBeTa B CHEKTP, U3YUYCHHE CBOWCTB M300paKE€HHUsS B MIJIOCKOM
3epKajie M CBOWCTB M300paK€HUS TIpeIMeTa B coOuparomiel jauH3e, HabIo/IeHne
CIUIOIIHBIX U JIMHEWYATHIX CIIEKTPOB U3TYUYEHUS): CAMOCTOSITENIbHO COOMPATh YCTAHOBKY U3
U30BITOYHOTO Ha0opa O0O0OpYIOBaHMs, OIMUCHIBATH XOJ OMNBITA H €ro Pe3yJbTaThl,
bopMyIUpOBATH BHIBOHI,

IPOBOAUTH MTPU HEOOXOAUMOCTH CEPHUIO PSIMBIX U3MEPEHUH, OIIpeNeNsisl CpeJHee 3HaUCHUE
u3MepseMor BeTW4YuHbl ((POKYyCHOE pacCTOSHHE COOMparomei JWH3BI), O0OOCHOBHIBATH
BBIOOp crioco0a u3MepeHus (M3MEepUTENHHOTO MPUOOopa);

POBOANTH HWCCIEAOBAHNWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIHYMH C HCIIOJIB30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BpEMEHU NPU PaBHOYCKOPEHHOM JIBIDKEHUU 0e3
HAYaJIbHOW CKOPOCTH, MeproAa KOJeOaHW MaTeMaTHUeCKOTr0 MAasTHHKA OT JIJUHBI HUTH,
3aBUCUMOCTH yTjla OTPAXEHHUS CBETa OT yIJla MaJeHUs W yIJia MPEJOMIICHHUS OT yria
NaJicHus):. T[JIAaHUPOBATh  HMCCIEJIOBAHHWE, CaMOCTOSITENIBHO COOMpaTh  YCTaHOBKY,
¢buKCcUpOBaTh Pe3ynbTaThl MOMYUYEHHOW 3aBUCUMOCTH (PU3NIECKUX BEIUYUH B BHJIE TAOJIHUIL
U TpadUKOB, 1eTaTh BEIBOBI IO pe3yJIbTaTaM UCCIICIOBaHNUS,

IPOBOANUTH KOCBEHHbIE U3MEPEHUSI (PU3MUECKUX BEJIIMYUH (CPEIHSSI CKOPOCTh U YCKOPEHHE
TeNa MpPU PaBHOYCKOPEHHOM [IBIKEHHH, YCKOPEHHE CBOOOJHOTO MaJeHUs, >KECTKOCTb



OPYXKUHBI, KOI(PQPUIMEHT TPEHUsI CKOJIBKEHMs, MEXaHHYecKas padoTa U MOIIHOCTb,
4acToTa W MepHoJ KoieOaHUN MaTeMaTHYeCKOro U MPYKUHHOTO MAasTHUKOB, ONTHYECKas
Cuiia coOMparollel JHMH3bL, PaJAUOAKTUBHBIN (OH): IIIAHUPOBATH M3MEPEHHs, COOUpPATH
DKCIIEPUMEHTAJIbHYK0 YCTAaHOBKY W BBINOJHATH HW3MEPEHHUsA, CIEAysd NPEIIOKEHHON
MHCTPYKIIMH, BBIYNCIIATh 3HAYCHNE BEJIMYMHBI U aHAJTU3UPOBATh NIOJIYYCHHBIC PE3YIIBTATHI C
YYETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHNU;

coOnrofaTh MpaBWiIa TEXHUKHM Oe30macHOCTH TMpu  pabore C  J1abopaTOpHBIM
obopynoBaHuEM;

pa3nuyaTh OCHOBHBIE NMPU3HAKU M3YyYEHHBIX (PU3MUECKHX MOJENEH: MaTephalibHas TOYKa,
aOCOJIIOTHO TBEPJOE TEJIO, TOUEUHBIH MCTOYHMK CBETA, JIy4, TOHKAas JIMH3a, IJIAHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsI MOJI€JIb aTOMHOT0 SAPa;

XapaKTepU30BaTh MPUHIIMUIIBI JEHCTBUS U3YUCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMNOpOM Ha MX OMHUCAHMS (B TOM YHCIIE: COUAOMETP, JATUMKHU MOJOKEHHUS, PACCTOSHUS U
YCKOpPEHUs, PAKETa, 3XOJOT, OUYKH, MEpPHUCKOIl, (oToammapar, ONTHUYECKUE CBETOBOJBI,
CHEKTPOCKOII, JO3UMETpP, Kamepa BuiabcoHa), HCNOJb3ysl 3HAHUS O CBOMCTBaX (PU3NYECKUX
SBJICHU U HEOOXOANMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PHCYHKH HW3YYEHHBIX TEXHUYECKUX YCTPOICTB,
U3MEPUTENbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOLECCOB MpPHU PEUIeHHH Y4eOHO--
IPAKTUYECKUX 3aj7a4, ONTHUYECKUE CXEMbl IJIsi MOCTPOCHHUS H300paXEHUl B IIOCKOM
3epKajie u coOMparome JuH3E;

OPUBOAUTh OpUMEPHl  (HaXOAWTh HMHPOPMALMIO O MpPUMEpax) MPAKTUYECKOTO
UCIIOJI30BaHUsl (PU3MYECKUX 3HAHMKA B IIOBCEJHEBHOM JKM3HU JUIsl OOecnedeHus
0€3011acCHOCTH NP OOPAILEHUH C TPUOOPaAMHU U TEXHUUECKUMH YCTPOHCTBAMHU, COXPAHEHHUS
3JI0pOBbS U COOJIIO/IEHNS HOPM HKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOILIEH Cpeie;
OCYUIECTBISATh MOUCK HHpopManmu  ¢u3nueckoro conaepkanuss B  MHTepHere,
CaMOCTOSITENIbHO  (OPMYJUPYS TOUCKOBBIA 3alpoC, HAXOAUTh MYTH OINPEACICHUS
JIOCTOBEPHOCTH  TOJy4eHHOW WH(GOpPMAllMM Ha OCHOBE HMEIOIIUXCS 3HAHUW U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh IMPU BBINOJHEHWN YYEOHBIX 3aJaHUIl Hay4yHO--TIONMYJSIPHYIO JIUTEpaTypy
(U3MUECKOro COAepXaHus, CHPaBOYHbIE MaTepuaibl, pecypcbl ceth WHTepHET, BIaJeTh
npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHusl HHPOPMALIMK U3 OJHON 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOLIEHHs HAa OCHOBE MH(OpMalLMU U3
HECKOJIbKMX UCTOYHHUKOB (DU3MUECKOTO COAEpKaHUs, MyOIMUHO MPEICTaBIATh PE3yIbTaThl
NPOEKTHOM HJIM HUCCIEN0BATENbCKONW NEATEIbHOCTH, MPU 3TOM TPAaMOTHO HCIOJIb30BATh
U3YYEHHBIM TOHSATUHHBIM ammapaT wW3ydyaeMoro paszzaena ¢GU3UKA M CONPOBOXKIATh
BBICTYIUICHHUE NIPE3EHTALNEN ¢ YYETOM OCOOCHHOCTEHN ayAUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne KoauuecTBO 4acoB
w/n HaumeHoBaHue pa3/iesioB U TeM Kontp-bre TlpakT-ie JaeKkTpoHHbIe (HU(POBHIE)
NporpaMMbl ) Y o0pa3oBaTejbHbIE pecypChl
porp Beero padorbl  padoTHI P pecyp
Pazgen 1. ®usnka u €€ poJib B NO3HAHUHU OKPYKAKIEr0 MUPa
bu6nmoreka [IOK
1.1 Pusuxa - nayka o npupone 2 https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.2 DH3HICCKHUC BETHUHHEL 2 1 https://m.edso00.ru/7f416194
13 EctecTBeHHOHay4YHBIN METON 2 1 Bu6muoteka [JOK
' MTO3HAHMS https://m.edsoo.ru/7f416194
Wroro mo pazneny 6

Pasznen 2. HepBOHa‘laJILHLIe CBCICHHUSA 0 CTPOCHUM BelleCTBA

2.1 CrtpoeHue BemecTra 1 Bubmmorexa LOK
' https://m.edsoo0.ru/7f416194
29 JIBrKeHre 1 B3aUMOICCTBUE 2 1 bubnmoreka [JOK
' YaCTHUI| BelllecTBa https://m.edsoo.ru/7f416194
bubnunoreka LIOK
2.3 ArperaTHbIe COCTOSIHUS BEIIeCTBA 2 https://m.eds00.ru/7f416194
Htoro no pazneny 5
Pa3ngen 3. /IBu:xeHne u B3auMojieiicTBUE TeJl
bubnuoreka [{OK
3.1 MexanrecKoe IBIKCHHE 3 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
3.2 Muepuus, macca, IIOTHOCTE 4 1 https://m.edsoo.ru/7f416194
bubmuoreka [IOK
3.3 Crna. Bupt cun 14 1 2 https://m.edsoo.ru/7f416194
Htoro no pazneny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH M ra30B

Hasnenue. [lepenava naBneHust

4.1 TBEPJBIMU TEIIAMHU, KUIKOCTAMHU U 3 Bubmorexa HOK
' ’ https://m.edso0.ru/7f416194
ra3aMu
bubmmoteka IIOK
4.2 Jlasieue xukocTn 5 https://m.edso0.ru/7f416194
bubnmorexa LIOK
4.3 ATMochepHoe 1aBiieHNe 6 https://m.edso00.ru/7f416194
44 JleficTBUE ®KUJKOCTH U Ta3a Ha 7 1 3 bubmuoreka [{OK
' MOrPY>KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bu6nmorexa LIOK
51 Pabota u momHoCTS 3 1 https://m.edso0.ru/7f416194
but6mmorekxa [IOK
5.2 Hpoctaie MexanusMel 5 1 https://m.edso0.ru/7f416194
but6mmoreka [IOK
53 Mexanuyeckas sueprus 4 1 1 https://m.edso0.ru/7f416194
Hroro no pasneny 12
PeszepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 68 3 12

ITPOTPAMME
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8 KVIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

JeKTpoHHbIE (LM pPOBbLIE)

nporpaMmabl Bcero Kontp-bie IlpakTuy-ue
o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Pa3pen 1. TenioBble siBJIeHUSA
. bubnunoreka LIOK
1.1 CrtpoeHue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
1.2 Tennossie mpoueccs! 21 . > https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pa3znea 2. DiiekTpuyeckue 1 MAarHUTHbIE SIBJICHUS
DIEKTPUYECKUE 3apSIbL.
2.1 3a SI}KIC)HHBIe Tenai I/II[X 7 1 bubmorexa LIOK
' P . https://m.eds00.ru/7f4181ce
B3aUMOJIEHCTBHUE
99 [TocTosTHHBIN 2NIEKTPUYECKUIA 20 1 ; bubmmoreka [JOK
' TOK https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
2. M 1 1.
3 ATHHTHBIC ABJCHHA 6 > https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
2.4 4
DTEKTPOMATHHTHA HH KIS https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PesepBHOE BpeMs 3
OBHIEE KOJIMYECTBO YACOB I1O
1 68 3 14.5

[TPOIT'PAMME
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9 KJIACC
Ne HaumeHoBaHMe Pa3esioB M TEM KosmyecTBo yacos
deKTpoHHbIe(LU(POBHIE)
n/n NPOrpaMmabl Koutp-bie IlpakTuy-ue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3zgen 1. Mexann4ueckue siBJICHUS
11 MexaHH4eCKOe JBMKCHUE U CIIOCOOBI €TI0 10 1 bubnunorexa LIOK
" omucaHus https://m.edso00.ru/7f41a4a6
bubnunoreka LIOK
12 B i 2 1
SanvoAcHcTBIe T 0 3 https://m.eds00.ru/7f41a4a6
bubnunorexa LIOK
1. 1
3 3axomsi coxpaneHus 0 3 https://m.eds00.ru/7f41a4a6
Wroro mo paszneny 40
Pa3zpen 2. Mexannueckue Ko0Je0aHUS M BOJTHBI
bubnunorexa LIOK
21 M 0 7 3
CXAHIHCCKHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
22 M . 8 1 3
CXHHHECKAE BOMHEL 3BYK https://m.edsoo.ru/7f41ad4a6
Htoro no pazneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOC IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DIEeKTPOMarHuTHOE MOJIe U 6 9 bubnnorexa [JOK
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6
Pa3znea 4. CBeToBbIe IBJICHHS
bubnunoreka LIOK
4.1 3akoHBI pacIIpOCTpaHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6nunorexa LIOK
4.2 JIvH3BI ¥ ONITUYECKHE PUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6nunorexa LIOK
43 P 2
3 Paznoxenue 6eIoro CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pazgen 5. KBaHnToBble siBJIeHUSA
51 Hcnyckanue v norjaouieHue cBera 4 1 bubmuoteka [IOK
" aTomMoM https://m.edsoo.ru/7f41a4a6
bubnmorexa LIOK
52 CTpocHHE ATOMHOTO 1pa 0 1 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
53 Slnepreie peakunn ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Paspnen 6. IloBTopuTe1bHO-00001IaI01IHIT MOAY /b
[ToBTOpEeHME U 00001IEHUE COAEPHKAHUS bubnuorexa [IOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
BIIEE KOJIMYECTBO YACOB I1
OBII] OJI CTBO YACOB IO 102 3 97

I[MTPOI'PAMME
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IMOYPOYHOE IINTAHUPOBAHUE 7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTa mudpoBLIe
Tema ypoka Kounr IIpakr p
n/n Bcero U3yYEeHUs oOpa3oBaTe/ibHbIE
padoTbl padoThl
pecypchbl

1 du3nka — Hayka o npupoje. SBienus 1
IPHUPOJIBI

2  Ousnyeckue SBICHUS
dusnuecKre BEIMYUHBI U UX U3MEPCHUE 1
VYpok-uccnenosanue "M3mepenue

4 TemmepaTypsl IPU MOMOIIU KUJKOCTHOTO 1 1
TEpMOMETpA U J1aTYMKa TeMIlepaTypsl”

5 Mertoibl Hay4HOTO TTO3HaHuA. OnucaHue 1 bu6nmoreka [IOK
(bU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJIEIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "lIpoBepka runoTessl:

6 aNbHOCTD MOJIETA IIAPHKA, TYIIEHHOTO 1 1
rOPU30HTAJIBHO, TEM OOJIbIIIe, YeM OOJIbIIIe
BbICOTA ITycKa"

. Crtpoenue BemecTBa. OMbITHI, . Bu6miorexa 1JOK
JIOKASLIBAIOMIME JIMCKPETHOT CTPOCHHE https://m.edsoo.ru/ff09fe0a
BEIIECTBA

8  JIBm)KeHHE YacTHI] BEIIeCTBA 1 bubmorexa HOK

Hsett https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMnbITHI 11O

9  HaOJIIOJICHUIO TETIOBOTO PACIIUPEHUS 1 1
ra3oB»

10 ArperaTHbBIE COCTOSIHHS BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

11 OG6oo6menue o pazaeny «lleppoHavanbHbIC 1 bubmorexa HOK

Hl pasneiy P https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU BEILIECTBA»

12 Mexanundeckoe aBuxeHue. PaBHomepHoe u 1 bubmuorexka [IOK
HEPaBHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6

bu6mmoteka IIOK

13 CkopocTth. Enununbl ckopoctu 1

p FUHITL P https://m.edsoo.ru/ff0a079c

14 Pacder myTH U BpEMEHU JABUKCHUS 1 bubmorexa LOK

y p g https://m.edsoo.ru/ff0a0ae4
15 1 M 1 bubmmoteka IIOK
Heptu. Vlacea = Mepa HHEPTHOCTH T https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemiecTBa. PacueT Macchl u bubmuorexa [{OK

16 1 ]
o0BbeMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 JlabopartopHnast pabota «Onpeaenenne 1 1
MJIOTHOCTHU TBEPAOTO TENa»

18 Pemenue 3amau mo teme "II10THOCTE 1 bubmuoreka [IOK
BemlecTra https://m.edsoo.ru/ff0al23c

19 Cwua xak XapakTepuUCTHKA B3aUMOJICHCTBHS 1
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ten. Cuna ynpyroctu. 3akoH ['yka

Jlabopartopnast padota «3yuenune

20 3aBHCHMOCTH pacTsbkeHUs (Aeopmariim)
OPYKHHBI OT TIPHIIOKEHHOU CHITBDY
21 SBnenwme taroteHus. Cumia TSHKECTH
CBs13bp MEX]ly CUJION TSKECTU U MacCOM
22 tena. Bec Tena. Pemenue 3aa4 1mo teme bubmorexa LOK
! " https://m.edsoo.ru/ff0al1778
Cuna TsxecTu
93 Cuna TsKeCTH Ha IPYruXx IUIaHeTax. bubnmnoreka HOK
DU3NYECKUE XAPAKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0a1502
bu6nmmoreka [IOK
24 Mswepenne cut. lusamometp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [IOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0a1778
26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 bubnnorexa [JOK
OJIHOM mpsiMOil. PaBHOAEHCTBYIOIIAs CHII https://m.edsoo.ru/ff0ala70
97 Pemenue 3amay no teme
"PaBHonelicTByrO1mas cui”
Cuiia TpeHus u e€ BuAbl. TpeHue B mpupoje bubnnorexa [JOK
28
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «H3yuenue
29 3aBHCUMOCTH CUJIbI TPEHUS CKOJIBbKEHHUS OT bubnnorexa [JOK
CWJIBI JJaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3a1a4 Ha onpezeneHue
PaBHOJECHCTBYIOLIEH CHJIBI
Pemenue 3amau mo remam: «Bec Temnay,
31 «I'paduueckoe nzodpakenue cuin», «CHIbD», bubamorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHO/ICHICTBYIOIIAS CUI»
KonTponbHas paboTa no remam:
39 «Mexanudeckoe JIBIKeHHEY, «Macca,
IIOTHOCTRY, «Bec tenay, «'paduueckoe
n300paxenue cuimy, «CHUITbI»
33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnnorexa [JOK
YBEJIMYEHHUSI 1aBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3za bubmuorexa [IOK
0T 00bEMa, TeMIepaTyphbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBiieHus: TBEPIBIMU TEIIAMH, but6mmorekxa [IOK
PKUIKOCTSIMH U razamu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0
JlaBrieHHE B )KUJIKOCTH U Ta3e, BRI3BAHHOE bubnunorexa LIOK
36 .
NEUCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «/laBienue B but6mmoreka [IOK
"KHUIKOCTH U rase. 3axkoH [lackaimsy https://m.edsoo.ru/ff0a2826
38 Coobmraromuecs: Cocy bl bubmmoreka [JOK
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https://m.edsoo.ru/ff0a2970

bubnunoreka LIOK

39 Dunpapnmricckuii npece https://m.edso0o.ru/ff0a3136
40 Manomertpsl. I1opiIHEBON KUIKOCTHBIN
Hacoc
41 ATmocepa 3eMiIH U IPUIHHBI €€ bubnnoreka [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6nmoreka [IOK
42 Bec Bo3ayxa. ATMOC(EpHOE AaBICHAE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdepHoro nasnenus. OnbIT bubnmnoreka HOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTB aTMOC(HEPHOTO JaBICHUS OT bubnmoreka [JOK
BBICOTBI HaJl ypPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmochepHoe qaBlIeHNE bubnmnoreka HOK
Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmocdepHoe
nasieHue"
JleficTBrE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE bubnuorexa [JOK
47
B HUX T€JI0. ApXUMeI0Ba Cujia https://m.edsoo.ru/ff0a3276
JlaGopatopnas paborta «Onpenenenue
48 BI)ITaJII)KI/IBEIOHIeI;I CUJIBL, ne;CTBy}omeﬁ Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0a33fc
TEJIO, IOTPY>KEHHOE B KHUIKOCTH)»
JlabopaTopHnast pabota 1o Teme
49 M ccrenoBanue 3aBUCHMOCTH Beca Tella B bubmuoreka [IOK
BOJIE OT 00BEMA MOTPYKEHHOM B KHIKOCTD https://m.edsoo.ru/ff0a3514
4acTH TeJa
bu6nmorexa LIOK
50 Tnasasne Tex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoHcTpyrpoBaHue
51 apeomeTpa WM KOHCTPYHPOBAHUE JIOJKU U
onpeeneHue e€ rpy30mnoabLEMHOCTH"
Pemenwue 3anay mo Temam: «IlnaBanue
52 cynoB. Bo3ayxomnaBanue, «/laBienue bubmorexa HOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIKOCTEH U Ta30B»
53 KonTponbHas pabota mo Teme «JlaBnenue
TBEPJIBIX TEJ, )KUJIKOCTEH U ra30B»
but6mmorekxa [IOK
>4 Mexamiieckas padora https://m.edsoo.ru/ff0a3f82
but6mmorekxa [IOK
95 MouHoCTE. EMHHUL MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaeMoi npu nNogbEMeE 1o JecTHUIE"
57 [Ipocteie Mexanu3msl. Peryar. PaBHOBecue

CHJI Ha pblyare
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Prruaru B TexHUKe, OBITY ¥ IPUPOJIE.

bubnunoreka LIOK

JI " 1 .

58 a60paT0pHa51 pabota «VccnenoBanue 0.5 https://m.edsoo.ru/ff0ad78e
YCJIOBHI paBHOBECHSI phlUara
Pemenue 3agau o teme «Y cioBus bubmuorexa [IOK

59 1
paBHOBECUS pblUara https://m.edsoo.ru/ff0a48a6
Koaddumnuent nosnesnoro necTpust

60 mexanu3ma. JlaboparopHas pabota 1 0.5
M3mepenne KIIJI HakTOHHOM MIIOCKOCTHY

61 Pemenue 3agau mo teme "Padora, 1 bubnunorexa LIOK
MoIIHOCTh, KITJT" https://m.edsoo.ru/ff0a4c48
Mexanunueckas 3Heprus. Kunernueckas u bubnmnoreka HOK

62 1
NOTEHLHAIbHAS SHEPTUs https://m.edsoo.ru/ff0a4252

63 3akoH coxpaHEHUs MEXaHUYCCKOW YHEPTUN 1 bubmmorexa [IOK

P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT I10 TeMe
"DKCHepUMEHTAIbHOE OIpeIeICHHE

64 wW3MEHEHUs KHHETUYCCKOW U MOTEHIIMAIbHOH 1 1
DHEPTUU MPU CKATHIBAHUU TeJja MO
HAKJIOHHOM TIOCKOCTH"

65 KonTponbnas pabota no Teme «Pabora u 1
MOIIHOCTb. DHEPTUs»

66 PesepHblil ypok. Pabora ¢ TekcTamu 1o 1 Bbu6mmoteka [JOK
teMe "Mexanudeckoe ABHKeHue" https://m.edsoo.ru/ff0a4ee6
Pesepsubiit ypok. Pabora ¢ Tekcramu mo

67 teme "JlaBieHue TBEPABIX TEII, KUIAKOCTCH 1 1 buGnuorexa LIOK

. P ’ https://m.edsoo.ru/ff0a4ffe
ra3os
PesepubIit ypok. Pabora ¢ Tekcramu mo

68 : ) 1

teme "Pabora. MomHocTs. DHeprus
OBIIEE KOJIMYECTBO YACOB I10 12
[MPOTPAMME 68
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8 KUIACC

KoandyecTBo 4acos

Ne
Tema ypoka - Jata  DiaekTpoHHbIe HH(P-bIe
n/n = Koutp IIpakr
3 U3ydeHHsi 00pa3oBaT-bie pecypchl
2 PpabdoTnl padoThI
1 OcnoBabie nonoxeHnss MKT u ux onbITHBIC 1 bubmmoreka [JOK
MOJTBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB U MOJICKYJT 1
3 Mopenu TBEPAOTO, KUAKOTO U ra3000pa3HOro 1 bubnuotexa [JOK
COCTOSTHUM BEIIeCcTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO H
4 razo00pa3HOro COCTOSHUM BEIleCcTBa Ha OCHOBE 1
nonoxkeunit MKT
bubnmoreka [JOK
5 Kpucraminueckue 1 amophHEIE TeNa 1
p pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWJUISIPHOCTb. 1 bubmuoreka [{OK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 [TemmoBoe pacIIUpEHNE U CHKATUE 1 bubnmorexa [TOK
p p https://m.edsoo.ru/ff0a5a26
3 Temmnepatypa. CBsI3b TEMITEpaTyphI CO 1
CKOPOCTBIO TEIJIOBOTO JIBHYKCHHS YaCTHII
9 Buytpennsist sHeprust. CriocoObl H3MEHEHUS 1 bubmuotexa LJOK
BHYTPEHHEHN HEPrun https://m.edsoo.ru/ff0a5c60
bubmmoreka [IOK
10 Bunsl Temuionepenaun 1
a pea https://m.edsoo.ru/ff0a6412
Ypok-koHpepennus "[IpakTuaeckoe
P dep P N but6moreka [IOK
11 wucooap30BaHHUE TEILIOBLIX CBOMCTB BEIIECTB U 1 1
\ https://m.edso0.ru/ff0a65c0
MaTepUaoB B LEJISIX YHEPTrocOepeKeHUs
bubanoreka LIOK
12 KoanuecTBO TEMIOTHL. Y AeabHAs TEIIOEMKOCTE 1
a https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TeroBoro 6ananca. TemioooMeH u 1 bubmuotexa [JOK
TEIJIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas pabota "HccnenoBanue siBJIeHUS
14 TennooOMeHAa P CMEIIMBAHUN XOJIOTHONA U 1 1 bubnmorexa [TOK
N "p A https://m.edso0.ru/ff0a6a98
ropsiaeil Bobl
Pacuer KoamM4uecTBa TEMIOTEI, HEOOXOIUMOTO
15 nns HarpeBaHUs TeJIa U BBIIEISEMOTO UM TIPH 1
OXJIAXKIECHUN
16 JlabopaTtopHnas pabota "Onpenenenue 1 1 bubnmoreka [JOK
YAEIbHOM TEITOEMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0
but6mmoreka I[IOK
17 Dueprug tommsa. Y IelbHAas TEIIOTa cropaHus 1
p a p https://m.edsoo.ru/ff0a7b5a
ITnaBieHnEe U OTBEpAEBAHUE KPUCTAININUECKUX
PA P but6mmoreka I[IOK
18 mren. YaenpHas TEI0TA [IABICHUS 1

https://m.edsoo.ru/ff0a71d2
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20

[MapooOpa3oBanue u koHaeH M. Mcnapenne

19 JlaboparopHas pabdota "Onpenenenue bubnmoreka [JOK
YACIBHOM TEIJIOTHI TUIaBIEHU Jibaa" https://m.edsoo.ru/ff0a72fe
but6mmoreka I[IOK

https://m.edsoo.ru/ff0a740c

21

Kunenue. Y nenpHas Temiora napooOpa3zoBaHus
Y KOHJIEHCAIlMU. 3aBUCUMOCTb TEMIIEPATYPbI
KHUIICHUS OT aTMOC(EPHOTr0 J1aBICHUS

bubnmoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

23

24

Bnaxnocts Bo3ayxa. Jlaboparopuas pabota
"OrnpezeseHre OTHOCUTEIBHON BIIaXKHOCTH
BO3/IYyX2a"

Pemenue 3a1a4 Ha onpeziesieHue BIaKHOCTH
BO3/yXa

[TpuHLMIIBI paOOTHI TEIUIOBBIX ABUTATEINCH.
[TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CropaHus

bub6anoreka LIOK
https://m.edsoo.ru/ff0a7628

25

KII/I TermmoBoro asurarens. TeninoBbie
JIBUTATEIIN U 3a1I1UTA OKPYKAIOLIEH Cpebl

bubmuoreka [{OK
https://m.edsoo.ru/ff0a7c7c

26

27

3aKoH COXpaHCHH:A U IIPCBpPALLICHUS SHCPIrUU B
TCIJIOBBIX IMponeccax

[ToaroroBka K KOHTPOJIBHOH paboTE MO TEMe
"TemnioBbIe ssBICHHS. MI3MEHEHME arperaTHpIX
COCTOSIHMM BerrecTna"

bubmuoreka [{OK
https://m.edsoo.ru/ff0a83f2

28

Kontponbnas padota o teme "TemioBbie
aBieHUA. MI3MeHeHne arperaTHbIX COCTOSIHUM
BerecTna"

bubmuoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

30

31

Onextpuzanus Tei. J[Ba poga 3JIeKTpUUECKUX
3aps10B

Ypok-uccienoBanue "OneKTpu3anus Tel
WHAYKIMEH U TIPU CONIPUKOCHOBEHHUH"
B3aumopeiicTBre 3apsoKeHHBIX TeIl. 3aKOH
Kynona

bubmuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

OnexTtpudeckoe nose. HanpsxeHHOCTh
aiekTpudeckoro noss. [IpuHnmn
CYNEPNO3UIIUU IIEKTPUUECKUX TTOJIEH

Hocurenn QJICKTPHUYCCKUX 3apsA10B.

bubaunoreka LIOK
https://m.edsoo.ru/ff0a8a0a

37

JlericTBUSA DIIEKTPUYECKOTO TOKA

33 .
DneMeHTapHbIi 3apsa. CTpoeHune aroma
34 [IpoBOgHMKYN M TUANEKTPUKH. 3aKOH bubmmnorexka HOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amau Ha MpUMEHEHNE CBOMCTB bubnmoreka [JOK
AIEKTPUYECKHUX 3apsSI0B https://m.edsoo.ru/ff0a90cc
36 DJIEKTPUUYECKHI TOK, YCIOBHS €r0 bubnmoreka [JOK
CyILECTBOBAaHMA. ICTOUHUKY 3IIEKTPUUY-TO TOKA https://m.edsoo.ru/ff0a95a4
bubaunoreka LIOK

https://m.edsoo.ru/ff0a96b2
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Ypoxk-uccnenoanue "JlenictBue

MOIIHOCTHU 3JICKTPUUCCKOT' O TOKa"

38 DPIEKTPUYECKOTO TOJI Ha MPOBOIHUKHU U 1
TADTIEKTPUKH"
39 DNEKTPUYECKUN TOK B METAIUIAX, )KUIKOCTSIX U bubmotexa LJOK
rasax https://m.edso0.ru/ff0a9838
40 DnekTpuueckas LEMb U € COCTaBHbIE YaCTU
41 Cuna toka. JlaboparopHas pabora "V3mepenue 05 bubnmoreka [JOK
Y peryJMpoBaHUE CUJIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpskeHue. BoiabTmerp.
42 JlabopatopHas pabdora "V3mepeHue u 0.5 bubmmorexa [TOK
| https://m.edsoo.ru/ff0a9e14
pEryJIMpOBaHHUE HATIPSKCHUS
43 ConpoTuBjiieHUE MTPOBOJHUKA. Y ACIBHOE bubnmnorexka HOK
COIIPOTUBIICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh
44 DVCKTPHMECKOTO COMPOTHBICHHUS NPOBOHHKA 1 bubmmnorexka HOK
OT €ro JIJIMHBI, IJIOIIA/IU MOTIEPEUYHOr0 CEYCHUS https://m.edsoo.ru/ff0aa738
1 Marepuana"
45 3aBUCUMOCTb CHJIbI TOKA OT HAaIIPSDKEHUS. 3aKOH bubmmnorexka HOK
OmMa Ju1s1 yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
JlaGopaTtopHast pabora "HccienoBanue
16 3aBUCUMOCTH CHJIbI TOKA, UYIIETO YEPE3 1 bubnmnorexka HOK
PE3UCTOP, OT COMMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HarpsKEHUs Ha pe3ucrope”
47 [locnenoBarenbHOE U NapaieIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaboparopHas paboTta "IIpoBepka npaBuia
g [COXeHUA HaIpsHKEHUH npu 1 bubnmnorexa [JOK
II0CJIEI0OBATEIIbHOM COEIUHEHNUHU JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaboparopHas paboTta "IIpoBepka mpaBumna amis
49 cubl TOKA MPH MapalljieIbHOM COSTUHEHUH 1 bubmmorexa LTOK
. https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemenue 3amau Ha mpumeHeHue 3akoHa Oma bubmuoreka [{OK
JUISL pa3JIMYHOTO COEAMHEHUS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA. bubnmorexa [JOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OnpezneneHue paboThl U 1 bubmmorexka HOK

https://m.edsoo.ru/ff0ab3e0

53

DNeKTpUYECcKUe ey U MOTpeOuTenn
QIeKTpuyecKoi snepruu B ObITy. KopoTkoe
3aMbIKaHNE

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

54

[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeEMe
"DnekTpuuecKue 3apsabl. 3apsHKEHHBIE Tella U

ux B3aumojieicTBus. [locTosiHHBIN A51eKTp. TOK"

but6mmoreka I[IOK
https://m.edsoo.ru/ff0abd2c
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KoHTponbHas pabota 1mo teme "DIeKTPUIECKUe

[MPOT'PAMME

55 3apsAbl. 3apsHKEHHBIE Tea U UX 1 bubnmoreka [JOK
B3aUMOJIEUCTBUS. [I0OCTOSITHHBIN AEKTpUUECKUI https://m.edsoo.ru/ff0abea8
TOK"

56 TlocTosHHBIE MATHUTEI, MX B3aUMOIEHCTBHE 1
Ypok-uccienopanue "M3yuenue noneit bubnmnoreka HOK

57 | 1 1
MMOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0

58 MarnuTHoe mose. MaruutHoe noJie 3eMJId U 1 bubnmoreka [JOK
€ro 3HaueHHue JUIA )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MaruuTHoe nose

59 hnekrpuueckoro Toka MarHuTHOE TOJIe 1 bubmmorexa LOK

P https://m.edsoo.ru/ff0ac1d?
KATYIIKA C TOKOM
[IpuMeHeHue 3EeKTPOMArHuTOB B TEXHUKE.
60 JlaGoparopHnas pabota "M3yueHue aericTBus 1 0.5 butamorexa LOK
PaTopHaz p v " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISL Ha MTPOBOJIHUK C TOKOM
DJEeKTPOABHUraTeNlb MOCTOSIHHOTO TOKA.
Wcnonb3oBanue aneKTpoaBUrareneii B
61 TEeXHHMYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE 1 bubmorexa LHOK
yerp | P pTe. https://m.edsoo.ru/ff0ac86c
JlaboparopHnas padota "KoHCcTpyrpoBaHue U
u3ydeHue paboThl dJEeKTpoABUTATENA"

62 OnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOU 1
uHaykuuu. IIpasuno Jlenna
Onekrporeneparop. CriocoObl OTydeHUst

63 DJeKTpUYECKOW SHEPTUU. DIeKTpocTaHMK Ha 1
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

64 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME 1
"DIeKTpUUECKNE U MAarHUTHBIC SIBIICHUS"

65 KonTponbHas pabota no Teme "DineKTpUyecKue 1 bubmuotexa [JOK
Y MarHUTHBIC SBICHUS" https://m.edsoo.ru/ff0acb14

66 PezepBHblit ypok. PaGoTta ¢ Tekctamu 1o Teme 1 bubnmnorexka [JOK
"TennoBbie ABICHUS" https://m.edsoo.ru/ff0accse

67 PesepsHblil ypok. Pabota ¢ TekcTamu 1o Teme 1 bubmuotexa [JOK
"ITocToSIHHBIN AMEKTpUYECKUil TOK" https://m.edsoo.ru/ff0acdc6

68 PezepBHblit ypok. PaboTta ¢ TekcTamu 1o Teme 1
"MarHuTHbI€ SIBICHUS"

OBUIEE KOJIMYECTBO YACOB I10 68 145
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9 KUIIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Tema ypoka Hara uudposeie
n/n Beero K%HTP HgaKT H3yHeHu oOpa3oBaTejibHbIE
pa6oThI padoThI pecypeI
1 Mexannueckoe JBukeHue. MartepuanbHas 1
TOUYKa
5 Cucrema orcueta. OTHOCUTEIBLHOCTh 1 bubnmunorexa LIOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPSIMOIIMHEHHOE TBUKCHIE 1 bubmorexa OK
p p A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIUHENHOE IBUKCHUE. 1
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpsamonuHeiHOE PaBHOYCKOPEHHOE 1 bubnmnoreka HOK
JBU>KEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSAMOIMHEINHOTO
6 paBHOYCKOpPEHHOTO JBIKeHUS. ['paduk 1
CKOPOCTH
JlaGopaTtopHast pabora "Ornpeznenenue
7 ycko peHI/ISII) TeJIeI: npu aBHOpCiO E€HHOM 1 1 bubmorexa OK
yeROP DI PaBHOyCROPEHHO https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW MIOCKOCTH
8 CobonHoe manenue ten. OnbiTel [ammies 1
PaBHOMEpHOE ABHKEHUE TIO OKPYKHOCTH.
9 Ilepuo I/II) qaCTHOTa obpa eHI/I;IpJ}EI(HeﬁHa;I u 1 bubmorexa HOK
prod pait ' https://m.edsoo.ru/ff0ael176
YIJI0Basi CKOPOCTH
10 LleHTpOCTpEMHUTENEHOE YCKOPEHUE 1
bu6mmoreka [IOK
11 i 1
[Tepsb1it 3ak0H HproToHa. BekTop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herorona. 1 bubnmnoreka HOK
PaBHOElicTBYIOIIASA CHITa https://m.edsoo.ru/ff0ae72a
. bu6mmoreka [JOK
13 Tperwii 3akon Herorona. Cyneprosurms cun 1 https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB 1 bu6mmorexa [JOK
Hsrotona https://m.edsoo.ru/ff0aeb6c
bubnmorexa LIOK
15 Cuna ynpyroeru. 3axom I'yka 1 https://m.edsoo.ru/ffOaeca2
16 Pemenue 3a1a4 o treme «Cuia ynpyrocti» 1
17 JlaGopaTopHas paborta «OnpeneneHue 1 1 bubnuoteka [JOK
’KECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnunorexa LIOK
1 1
8 Cuna Tperns https://m.edsoo.ru/ff0af738
but6mmoreka [IOK
19P 1
9 Pemenwue 3ama4 o Teme «Curia TpeHUS https://m.edsoo.ru/ff0afa26
20 JlaGopaTopHnast pabora "Onpenenenue 1 1 bubnmnorexa [JOK

Kod(puImenTa TpeHus CKOJIbKCHHS "

https://m.edsoo.ru/ffOaf8be
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21

Pemenue 3amau mo teme "3akoHbl HeroToHA.
Cuna ynpyroctu. Cuna tpeHus"

bubnunorexa LIOK
https://m.edsoo.ru/ff0afb8e

22

23

Cuna Ts>KeCTH M 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MaICHUS

Ypok-koHpepennus "JIBuxeHHuE TEI BOKPYT

rpaBuTalinoHHOrO 1eHTpa (ConHeuHas
cucrema). ["amaktuxu"

but6mmoreka [IOK
https://m.edsoo.ru/ff0af044

24 Pemenue 3agau mmo teme "Cuia TSHKECTH B bubnunorexa LIOK
3aKOH BCEMUPHOTO TSATOTCHHS" https://m.edsoo.ru/ff0af5f8
[IepBas kocMHu4ecKasi CKOPOCTb. bubmuoreka [JOK

25

26

27

HesecomocTs u neperpysku

PaBHOBecue MaTrepuanbHOM TOYKH.
AbcomoTHO TBEpIOE Tenno. PaBHOBecHe
TBEPIOTO TeJIa € 3aKPEIUIEHHOW OChIO
BpaIieHus

MowmeHT cunbl. LleHTp TsxecTn

https://m.edsoo.ru/ff0af33c

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOafe36

28

29

30

Pemenue 3amay nmo reme "MOMEHT CHUIIBL.
Lentp Tsixectn"

[ToaroroBka K KOHTPOJIBHOM pabOTE MO TEMe
"MexaHn4yecKoe ABIKEHUE.
Bsaumopneiicteue ten"

KontponbHas paboTa o teme

"MexaHn4yecKoe ABUKEHUE.
B3aunmonelictsue Ten"

bubnuoreka [{OK
https://m.edsoo.ru/ff0b02b4

bubmuoreka [{OK
https://m.edsoo.ru/ffOb0408

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec

31

Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
COXpAHEHHUs UMITYJIbCa. YIIPYroe U
HEYIPYroe B3auMOJEHCTBUE

bubnunorexa LIOK
https://m.edsoo.ru/ffOb07fa

32

33

34

35

Pemenue 3amau mo Teme "3akoH cOXpaHEHUS
uMmnysbca'

Ypok-koHpepeHuus "PeakTuBHOE JBIKEHUE
B IIPUPOJIE U TEXHUKE"

Mexann4deckas pa60Ta 1 MOIITHOCTH

PaboTa cuiibl TSXKECTH, CUITBI YIPYTOCTH U
CHJIBI TPEHUS

bubnmorexa LIOK
https://m.edsoo.ru/ffOb096¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0a84

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0db8

36

JlaGopaTtopHas pabota «OnpeneneHue
paboThI CHIIBI TPEHUS IPU PAaBHOMEPHOM
JABHKCHHU TEJIa 110 FOpI/I3OHTaIII>HOI\/’I
MOBEPXHOCTH»

37

38

39

CBs13b dHEepruu 1 padoThl. [loTeHManpHAS
SHEprus

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUU

3aKkoH COXpPAaHCHUS DHCPIruu B MEXaHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ffOb0c32
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40 JlaGopatopHas pabota «/3yueHue 3akoHa bu6muotexa [JOK
COXPAHEHUS SHEPTUNY https://m.edsoo.ru/ffOb12fe

41 KonebarenbHOE IBHKEHHE H €TO bubnuoteka [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
3aryxaromue Konebanus. BolnyxeHHbIE bubmmoreka [JOK

42

koyieOanus. Pe3oHanc

https://m.edsoo.ru/ff0b20f0

43

44

45

MareMaTHu4ecKuil U NPy KUHHBIM MAsITHUKH
Ypok-uccnenoBaHue «3aBUCUMOCTD IIEPUOAA
KOJIEOAHUH OT Y)KECTKOCTH MPYXKUHBI U MacChl
rpy3a»

[TpeBpaliieHre SHEPTUU P MEXAHUYCCKUX
KOJIeOaHUSIX

bu6nmorexa [IOK
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «OnpeneneHue
9acTOThI U Ieprojia KojaeOaHUHi MPYy>KUHHOTO
MassTHUKA»

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

47

48

49

JlaGopaTtophast padorta «I[IpoBepka
HE3aBUCHMOCTH TIepro/ia KojeOaHuii rpysa,
MOABCIICHHOI'O K HUTH, OT MAaCChI I'py3a»

Mexauunueckue BoaHbL. CBOMCTBA
MeXaHW4YeCKUX BOJIH. [IpomonbHbIC 1
MOTIEPEYHBIE BOJIHBI

Ypok-koH(pepermus "MexaHn4eCKHue BOJTHBI
B TBEPAOM Teiie. CeicMUYECKUE BOTHBI"

bubmuoreka [{OK
https://m.edsoo.ru/ffOb197a

bubmuoreka [{OK
https://m.edsoo.ru/ffOb21fe

50
51

52

53

BBYK. PaCHpOCTpaHeHI/Ie " OTPAKCHUC 3BYKa

Ypok-uccnenosanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT 4YacCTOTHI"

I'pomKoOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC
Ypok-koHpepenus "YapTpazByk u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJIBLHOU paboTe MO TEMe
"3aKkoHbI cCOXpaHeHHs. MexaHnuecKue
KoJieOaHus U BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb25f0

55

56

KonTtponbHast pabota o Teme "3aKoHbl
coxpaHeHHst. MexaHnueckue KojaeOaHus u
BOJIHBI"

DIIeKTPOMarHuTHOE TOJIE.
DNIEKTPOMArHUTHbIE BOJIHBI

bubnmorexa LIOK
https://m.edsoo.ru/ffOb2abe

57

58

59

CBOICTBA 2JIEKTPOMArHUTHBIX BOJH
Ypoxk-koHpepenuus "[kana
PIIEKTPOMArHUTHBIX BOJIH. Mcnonbs3oBanue
AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM
cBs3u"

Ypok-uccnenosanue "M3yueHne cBONCTB

OJICKTPOMAIrHUTHLBIX BOJIH C TIOMOIIIBIO

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb2fe6

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6c
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MoOunpHOTO Tenedona"

60

Pemenue 3amay Ha onpeieieHre 4acTOThI U
JUTMHBI SJIEKTPOMArHUTHOW BOJTHBI

61

DNEeKTpOMarHuTHas IPUPO/ia CBETA.
CxopocTh cBeTa. BoiHOBBIE CBOWCTBA CBETa

bubnunorexa LIOK
https://m.edsoo.ru/ffOb31d0

62

Hcrounuku ceera. [Ipsmonunennoe
pacnpoctpanenue ceera. 3armeHust ConHua
u JIyHbI

bu6nmorexa [IOK
https://m.edsoo.ru/ff0b3658

63

64

3aKkOH OTpa)keHUs cBeTa. 3epkaiia. Pemenue
3a/1a4 Ha TPUMEHEHHUE 3aKOHA OTPAKECHUS
cBeTa

[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cBeTa

bu6nmorexa [IOK
https://m.edsoo.ru/ffOb38c4

bubnunorexa LIOK
https://m.edsoo.ru/ffOb3aea

65

ITonHOE BHYTpEHHEE OTPa’KEHHUE CBETA.
Hcnonp3oBaHre OTHOTO BHYTPEHHETO
OTpa)XEHUS B ONTHYECKUX CBETOBOJIAX

bubnunorexa LIOK
https://m.edsoo.ru/ffOb3c5c¢c

66

JlaGopaTtopHnast pabora "HccienoBanue
3aBUCHMOCTH YTIJIa IPEJOMIIEHUSI CBETOBOIO
Jy4a OT yIJla NaJieHUs Ha TpaHule "BO3ayX-

nn

CTCKIJIO

Ypok-koH(pepenmus "Vcnonb30Banne

67 MOTHOTO BHYTPEHHETO OTPAKCHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [{OK
68 UIun3el. OnTryeckas Cuiia JTUH3EI
https://m.edsoo.ru/ffOb3f2c
bubnunorexa LIOK

69

[TocTpoenue n3o0paxeHni B IMH3AX

https://m.edsoo.ru/ffOb444a

70

JlaGopaTtopHast pabota "Onpenenenue
(OKYCHOTO PacCTOSIHUS U ONITUYECKOMN CHUITBI
cobuparomiei TuH3bI"

bubnmorexa LIOK
https://m.edsoo.ru/ff0b4206

71 Ypoxk-koudpepennus "OnTHUECKHE THH30BbIE bubmmnorexa LIOK
npubops"” https://m.edsoo.ru/ff0cOa7e
bu6mmoreka [IOK

72

['ma3 xak ontuueckas cucrema. 3peHue

https://m.edsoo.ru/ff0b4684

73

74

75

Ypok-koudepenuus "Jledexrsl 3penus. Kak
COXPaHUTb 3peHue"

Paznoxenue 6enoro ceera B criekTp. ONbITHI
Herorona. CnosxeHue CrieKTpaabHbBIX [[BETOB.
Jlucniepcus ceera

JlaGopaTopHnas padota "OMBITHI 11O
pa3’I0XKEHUIO OENOro CBEeTa B CHEKTP U
BOCTIPUATHUIO 1[BETA IPEIMETOB MPHU UX
HAOIIO/IEHUU Yepe3 IIBETOBbIE PUIBTPHI"

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc0f4c

but6mmoreka [IOK
https://m.edsoo.ru/ff0cOe2a

76

Ypoxk-tipakTukyM "BoiHOBBIE CBOWCTBA
CBeTa: IucCIepcHsi, UHTeppepeHus U
mudpaxus"
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OmnbiThl Pesepdopaa u muianerapHas MoJielnb

bubnunorexa LIOK

" aroma https://m.edsoo.ru/ff0c12a8
78 Tloctynatel bopa. Monens aroma bopa
79 Hcnyckanue U MOTJIOLIEHUE CBETa aTOMOM. bu6muoteka [JOK
KBautbl. JInHeyaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
Ypok-npaktukym "HaliroieHne CrieKTpoB bubnmnoreka HOK
80 "
UCITyCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTH U €€ BU/IbI Bubmzorexa IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubnmoreka [JOK
MOJIETb https://m.edsoo.ru/ffOc18ac
83 PaauoakTuBHBIE IpeBpanieHus. M30Tomsl bubmorexa [IOK
’ https://m.edsoo.ru/ffOclal4
Pemienue 3anau no teme: "PagunoakTruBHbBIC bubnuorexa [IOK

84
85

npeBpalieHus”"
[lepuon nonypacnana

https://m.edsoo.ru/ffOclb4a

Ypoxk-koudepenuus "PagroakTHBHbIE

bubnunorexa LIOK

86 U3JIy4€HUS B IPUPOJE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiuy. 3aKOHbI COXPAHEHUS bubnuorexa [IOK
3apsI0BOTO U MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
DHeprusi CBI31 aTOMHBIX si7ep. CBsA3b MacChl bubmmoreka [JOK

88

H DHCPIUn

https://m.edsoo.ru/ffOcld7a

89

90

91

Pemenue 3amgau o reme "Anepueie peakiun"
Peakuuu cunTe3a u neiaeHus suep.
Wcrounuku sHepruu ConHua v 3BE311
Ypok-koHpepeHuus "SnepHas s3HepreTUKa.
JleficTBHS paguOAKTUBHBIX U31y4YE€HUN Ha
YKUBBIE OPTraHU3MBbI"

bubmuoreka [{OK
https://m.edsoo.ru/ff0c1e88

92

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TemMe
"DIeKTPOMarHuTHOE TOJIE.
DNEeKTpOMarHuTHBIE BOJTHBI. KBaHTOBBIE
ABJICHUS"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas padbota no teme
"DIeKTPOMarHuTHOE TOJIE.
DNeKTPOMAarHUTHBIE BOJHBI. KBaHTOBBIC
ABJICHUS"

94

95

96

[ToBTOpenue, o6o0meHne. JlaboparopHbie
paboTel o Kypcy "B3aumoneticteue ten"

[ToBropenue, 00001eHue. Pemenne
pacUeTHBIX ¥ KAYECTBEHHBIX 33J1a4 110 TeMe
"TerutoBble npouecch”

[ToBropenue, o0o01enue. Pemenne

pacyeTHBIX M KaYECTBEHHBIX 3a/a4 10 TEME
"KIIJI TermoBsIX aBurarencii”

bubnmorexa LIOK
https://m.edsoo.ru/ff0c245a

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2572

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBropenue, o0o01enue. Pemenne

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30
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pacyeTHBIX M KaYeCTBEHHBIX 3a/1a4 110 TEME
"KII/] anextpoycTaHoBOK"

ITPOTPAMME

08 [ToBTOpenwue, 0600mIeHNE. JlabopaTopHbIE 1 1 bubnuoteka [JOK
paboTsl o kypcy "CBeToBbIe SBICHHS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHue. Pabora ¢

99 Tekcramu 1Mo TeMe "3aKOHBI COXpAaHEHHUS B 1 bubmmorexa [JOK

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

MEXaHHKE

10 OHOBTopeHHe, 0000menue. Pabora ¢ 1 bubnunorexa LIOK
tekctamu 110 Teme "KoaeOaHust 1 BOIHBI" https://m.edsoo.ru/ff0c2e82

10 l1'[013TopeHHe, 06o6mmenue. Pabota ¢ 1 bubmuoreka [JOK
TekcTtamu 110 Teme "CBEeTOBBIC SIBIICHUS " https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHue. Pabora ¢

102rexcramu 1o Teme "KBaHTOBas u syiepHas 1
duzuka"
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






