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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJOXXEHUM M TpeOOBaHWUU K pe3ylibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yaéroM (penepanpbHOI paboueii mporpaMMbl BOCTIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

Copepxkanue mnporpaMmbl 1o (u3MKe HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYAIONIUXCS M OPTaHU3alUI0 W3YUCHHUS
¢u3nKu Ha NEATETLHOCTHOW OCHOBE. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH Y4eOHOro mpeamera B peanuzauuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJabTaTaM O00yUEHHUs, a TAKKe
MEXTPEIMETHBIE CBSI3M €CTECTBCHHO-HAYYHBIX YYE€OHBIX MPEIMETOB HA YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[Iporpamma no u3suke ycTaHaBIMBAET paclpeeneHrue yueOHOro Marepuania
1o rojgaM obyueHus (1o Kiaccam), MpeajiaraeT IPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3Y4YEHUSI T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOrO COAEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarouXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
TIOMOIIY YYUTEIO B CO3/JaHUU paboveil mporpaMMbl IO Y4eOHOMY TPEIMETY.

dusrka SBISIETCS  CHCTEMOOOpAa3yloImUM JUIsl  €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHNE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
U SIBJICHUM, H3y4yaeMbIX XUMHUEU, Ouoyioruerd, acTpoHOMHEH U (PU3HMYECKON
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
OpeloCcTaBIseT HauOosee sCHble O00pa3lbpl MPUMEHEHHS Hay4dHOro METoJa
MO3HAHUs, TO €CTh CI1OCO0a MOyYeHHs JOCTOBEPHBIX 3HAHUM O MUDE.

OnHa W3 TIIaBHBIX 3a/1ady (PU3MYECKOTrO OOpa3oBaHUSl B CTPYKTYpe OOIIEro
o0pa30BaHUsS COCTOWT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpECca K HayKe y 00ydaronuxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEAINOJAraeT OBJIaJCHUE
CIEIYIOUUMH KOMIIETEHTHOCTAMHM, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
rPaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUSI;

¢ OLICHMBATh U IOHUMATh OCOOEHHOCTHU HAYYHOI'O UCCIIEI0BAHMS;

e UHTEPIPETUPOBATH TAHHBIE U UCIIOJIb30BaTh HAYYHBIE JI0KA3aTEIIbCTBA
TSl TIOJTyYEHUS BBIBOJIOB.

[enu wu3yueHus (PuU3NKK HAa YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUS
onpeznenensl B Konmenmuu mnpenonaBaHusi ydeOHoro npenmera «duszuka» B
oOpa3oBaTelbHBIX oOpraHuzamusx Poccuiickoit ®Denepaiuu, peamu3yOIUX
OCHOBHBIE  00I11€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON  peEIICHHEM



Komnernn MunucrepctBa npocseienust Poccuiickoit deaepanuu (mpoToko oT 3
nekadps 2019 r. Ne [1K-4BH).

eaun nzyyenus GU3NKU:

e IPUOOpPETEHNE MHTEpPECA U CTPEMIICHHS OOYy4alollUMXcs K HaydHOMY
W3YYEHUIO TPHUPOJBI, PAa3BUTHE WX HHTEIJICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e PA3BUTHE TMPEJCTABICHUN O HAYYHOM METOj/E MO3HAHWS W (PopMUpOBaHHE
MCCJIEI0BATEIhCKOI0 OTHOLIEHUS K OKPYKAIOLUIUM SIBJICHUSIM;

e popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4yeHHUsT OCHOB
CTpOEHUSI MaTepUH U PyH/IAMEHTAJIbHBIX 3aKOHOB (DM3UKU;

e opMupOBaHNE TPENCTABICHUA O pONU (PUUKH IS Pa3BUTUA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUH;

epa3BUTHE  TMpEACTaBICHU O  BO3MOXHBIX  cepax  Oyayuiei
npodeccoHaIbHOM ACSITEIBHOCTH, CBSI3aHHON ¢ (PU3UKOM, MOATOTOBKA K
JanbHeieMy oOy4eHHUIO B 3TOM HAIPaBJICHHH.

JlocTrkeHne 3TUX Leied mporpamMmbl 1O (U3UKE HA YPOBHE OCHOBHOI'O

oOurero o0pazoBaHus 00ECIEUMBACTCS PEIICHUEM CIEAYIOIMX 3a4aY:

e IPHOOpETEHHE 3HAHUM O  JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBbIX, D3JEKTPUUECKUX, MATrHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

o IPUOOpPETEHNE YMEHUI ONUCHIBATH U OOBICHATH (DU3MUECKHUE SIBJICHUS C
UCII0JIb30BaHUEM MOTYUYECHHBIX 3HAHUM;

¢ OCBOGHME METOJOB pEHIeHUS MNPOCTEHIIMX  pacy€THbIX 3axad ¢
UCIIOJIb30BaHUEM buznyecKux MoJieNeH, TBOPYECKHUX u
MIPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e Pa3BUTHE YMEHHI HAOII0/aTh MPUPOJHBIC SIBJICHUS W BBIMOIHATH OMBITHI,
nabopaTopHble  pabOTBl M 3KCHEPUMEHTAIbHBIE HCCIEAOBAHUS €
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHpOpMalMed (U3HMUECKOro COolepKaHUs,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSX (UMK, aHATH3 U
KPUTHUYECKOE OlICHUBaHKE UH(OpPMALIUU;

¢ 3HAKOMCTBO €O cepamu npodhecCHOHANbHON AESITEIbHOCTH, CBI3AHHBIMU C
Gbu3MKON, W  COBPEMEHHBIMH  TEXHOJOTHUSMH, OCHOBAHHBIMHU  Ha
JTOCTIKECHUAX (PU3UIECKON HAYKH.

Ha wusydyenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus orBoauTcs 238 dacoB: B 7 kiacce — 68 "yacoB (2 yaca B HefleN0), B 8
KkJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 daca B Helemro).

[Ipennaraemsiii B mporpamMmme mo ¢Gpu3MKe MnepevyeHs JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YUUTEIb JIeTaeT BEIOOP MPOBEICHMS



7a00paTOpHBIX PpabOT U OMBITOB C Y4YETOM HWHIWBHUAYAIbHBIX OCOOCHHOCTEH
0o0y4JarommMxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeiaraéMbIX B pamMKax
OCHOBHOT'0 TOCYZapCTBEHHOT'O 9K3aMeHa 10 (hU3HKE.



COIEPKAHUE OBYUEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAIOIIEro Mupa.

®usnka — Hayka o mnpupone. fABneHus npupoibl. PUNYECKUE SABICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ouzuueckne BenuuuHbl. W3mepenmne ¢usndeckux BenuduH. Duszmueckue
npuOopsl. [Torpemnocts n3mepennit. MexayHapoaHas cucTemMa eIMHUII.

Kak ¢usuka u Jpyrue ecCTECTBEHHbIE HAyKHM H3Y4aloT TMPUPOLY.
EcTtecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BONPOCA, BBIJIBHIKEHHUE THIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBICHEHHE
HabmogaeMoro apienus. Onucanue GU3NUecKuX SBJICHUN C TOMOILBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®duznueckue npubOOpPHl U MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM U
IU(POBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmpeneneHue UEHBI I€JIEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUOOpa.
2. H3MepeHue pacCTOSHUMN.
3. M3mepenne o0bEMa KUIKOCTU U TBEPAOTO TENA.
4. OnpepneneHue pa3MepoB MAJIbIX TEIl.
5. W3mepenue temieparypsl INpH NOMOIIHM >KHIKOCTHOTO TEPMOMETpPA H
JNaTYuKa TEMIEPATYpPHI.

6. IIpoBeneHue wucclieoBaHus MO MPOBEPKE TMIIOTE3bI: JAIbHOCTH MOJETA
HIapyKa, MyIIEHHOIO0 FOPU30HTAIBHO, TeM OOJIblIe, YeM OOJIbIlIEe BHICOTA
IyCKa.

Paspeu 2. IlepBoHayanbHbIe CBeJACHHS O CTPOCHMHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HMX pa3mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxeHnne dactul BemiectBa. CBfA3b CKOPOCTH JIBWKEHHSI YaCTHUL C
temmnepatypoil. bpoyHoBckoe nBwkenue, nuddysus. BzaumoaencTBue yacTuil
BEIIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHME ra30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3aumMocBsi3b MeXay CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHMSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Hemoncmpauuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBUKECHHUS.



2. HaGmonenue nuddysun.
3. HaOmionenue  siBneHud,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnvie pabomul u onvimot.

1. OneHka JuUaMeTpa aroMa METOAOM psioB  (C  UCIOJIb30BAHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TEIVIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUSI CUJI MOJIEKYJISIPHOT'O MPUTSIKEHUSL.
Paznea 3. /IBuskenue u B3aumMoaeicTBUE TeJl.
MexaHnueckoe JBH)XEHUE. PaBHOMEpHOE U HEPABHOMEPHOE [IBHXKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPAaBHOMEPHOM ABMXKEHHUH. Pacu€r mytu u
BPEMEHHU JIBUOKCHUSL.
SABneHne mHepuuu. 3aKOH WMHepUMH. B3anmoneicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
00BbEMa BEIECTBA.
Cwita Kak xapakTepucThKa B3auMoAeucTBUs Tell. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepeHue cuibl ¢ OMOMIBIO AUHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TskecTH. Criia TSKECTH Ha ApYrux IaHerax. Bec tena. Hesecomocts. Cniokenue
CWJI, HAPABJIEHHBIX IT0 OJHOM IpsiMoM. PaBHomelcTByromas cui. Cuna TpeHMs.
TpeHue CKOIbKEHHS U TPEHHUE NOKOs. TpeHue B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOTO ABUKEHUS Tea.
2. N3mepeHune cKkOpOCTH MPAMOJIMHENHOTO JBUKECHUA.
3. HaOmionenue siBjeHUst MHEPIIMHU.
4. HaOmroneHue n3MeHEHUs! CKOPOCTHU MPH B3aMMOJICHCTBUU TE.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cno)keHHe CuIl, HAPABJIEHHBIX 110 OAHON IPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JABWKEHHUS (IIApUKa B KUIKOCTH,
MOJIETIU JIEKTPUYECKOI0 aBTOMOOMIIS M TaK JaJiee).

2. Ompepenenue CpelHE CKOPOCTH CKOJNBXKEHHs Opycka WM IIapuKka IO
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNa.

4. OnbITHI, JAEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTsDKeHHs (Iedopmanun)
NPYKUHBI OT TPUIOKEHHOW CHJIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTE U ra3oB.



Hanenne. CriocoObl YMEHbILIEHUSI U YBEJIMYEHUS AaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS ra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbl. 3aBUCUMOCTh JaBJEHUS >KUJIKOCTH OT TiayOuWHbL. ['mapocTraTudeckuit
napajiokc. Coodiaromuecs cocyabl. ['uapaBinuyeckue MexaHu3Mbl.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emin. OmnbiT Toppuuennu. M3mepenne atmochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOro aBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )KUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeNO. BrITankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs )KUJIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii mpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUJIIBI OT 00BEMa MOTPY>KEHHON YacTu
TeNa U IJIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. YCJOBHE IJIAaBAHUS TEJl: TUIABAHUE WM MOTPYKEHHUE TEN B 3aBUCHUMOCTH

A T o

™~

OT COOTHOIIIEHHUS TIOTHOCTEW TE€Ja U )KUJKOCTH.

Jlabopamopnsie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIIKUBAIOIIECH CHUIIbL, IEMCTBYIOIIEH HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeJa.

4. OmnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJKUBAIOIIEH  CHIIBI,
NEUCTBYIONIEH Ha TEJIO B JKUAKOCTH, OT OOBEMA NOrpy:KEHHOM B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCTpyupoBaHHEe apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U
OIpeaeIIeHUE €€ rPy30M0AbEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTb. JDHEpPrus.

MexaHnuueckas pabota. MOIITHOCTS.

IIpocTeic MexaHHU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBumio

paBHOBecusi pbluara. [IpumMeHeHue TmpaBWIa paBHOBECHS pblyara K OJIOKY.



«3omoroe mpaBwio» MexaHuku. KIIJ[ mpocteix Mexanu3moB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHermyeckas W IIOTEHUMAIbHAs JDHEPIHs.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JABMKEHUU Tella

10 TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

8 KNIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH.

Monenu TBEPIOro, S>KHIKOTO H Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmmueckue u amopdusie Tema. OObSICHEHHE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE IOJOKEHUWA MOJICKYISPHO--KHHETUYECKON TEOpUH.
CmaunBaHu€ U KanWUISIPHBIE siBJIeHUs. Tem1oBoe pacliupeHue U CKaTHe.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTbIO TEIJIOBOI'O JBHKEHUS
gacturl. Buyrpenuss osHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEPIHH:
TeIionepeaadya u COBEpLICHUE paboTHI. Buasr TEIUIoNEepeaaym:
TEIJIONPOBOIHOCTh, KOHBEKIMUS, U3IyYEHHUE.

KonndectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BEIIECTBA. TeIIO0OMEH U
TEIUIOBOEC paBHOBECHE. YpaBHEGHHE TeIIOBOro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenuwe. Kunenuwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHUS OT aTMOC(HEpHOTO
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIUIOTa CTOPaHUSL.

[Tpunmuner pabotel TemnoBbix napurareneit KIIJ[ temmoBoro nBuraresns.
TeroBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U IPEBPAILCHUS SHEPTUHU B TEIUIOBBIX MPOIECCAX.

Jemoncmpauyuu.

1. Habmionenne OpOyHOBCKOTO JTBUKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysumn.

Habmronenne ssBieHnii cMauMBaHUsl M KaMWIISPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenne nocTostHCTBA TeMIEpaTyphl IPU TIaBICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WU caxapa.
OnpIThl MO HAOJIOJACHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTH JIaBJIEHUA BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

[IpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JJTMHBI CTOJIOWKA JKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
TerIonepeaay U padboThl BHEITHUX CHJI.

UccnenoBanne sBiIEHUA TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHON M
ropsiuey BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOIO  BOJOW  MpH
TEIJI000MEHE C HArPEThIM METATUYECKUM LIHJIUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOW TEIUIOTHI MIABICHUS JIbA.

Paznen 7. DinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTpusauus Ten. [[Ba pona snekTpuuecKkux 3apsanoB. B3aumoperncTBue
3apspDKeHHBIX  Tel. 3akoH KynmoHna (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsYKEHHBIX TEJI OT BEJIMYMHBI 3aPSI0B U PACCTOSTHUSI MEXKY TEIaMM ).

OnekTpuueckoe mone. Hampsok€HHOCTH 3eKTpuueckoro mojisd. IlpunHiumn
CYNEpHO3ULIUM IEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM U JOUARJEKTPUKU. 3aKOH  COXpPAHEHUS
JJIEKTPUYECKOr0 3apsia.

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
Uctounuku mnocrossHHOro TOKa. JIEMCTBUS AJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ComnpoTuBneHne NPOBOJHUKA. Y IEIBHOE CONPOTHBIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locrmenoBarenbHOE W MAPAIUIENBHOE  COENMHEHUE
IIPOBOJHUKOB.

PaGora u MoOmHOCTH 3JIEKTpUYECKOr0 TOKa. 3akoH J[xoyns—Jlenna.
DneKkTpudecKre enu U MoTpeOuTeNn dJIeKTpuIeckoit sneprun B 0pity. Kopotkoe
3aMbIKaHHE.

[TocTositHHbIE ~ MarHuTHl.  B3auMmoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarauTHoOe noje 3eMiId U €ro 3Ha4€HUE ISl )KU3HHU Ha 3eMJle.
OmeiT  Opcrena. MarautHoe T1oje  JJIEKTpUYECKOro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. /[eliCTBME MAarHUTHOIO MOJIS HA IPOBOJHUK C TOKOM.
DJIIEKTPOJBUraTellb MOCTOSHHOIO TOKa. lcronb30BaHUE 3JIEKTPOJBUTATENICH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CrniocoOsI MOJTyYEHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBISIEMbIX UCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poa 3JIEKTPUYECKUX 3apsA/IOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUS INEKTPUUECKUX 3apsI0B.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenrpoBaHue CUIIOBBIX JIMHUU 3JIEKTPUYECKOTO TOJIA.
HcTouHnKky MOCTOSHHOTO TOKA.
JIercTBYSI IIEKTPUUECKOTrO TOKA.
. DNEKTPUYECKHUI TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuiibl TOKa aMIePMETPOM.
. I3MepeHune 3JeKTpUUECKOro Haps>KEHUSI BOJIbTMETPOM.
. PeocTtar u Mara3uH COIpOTUBIICHUMN.
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. B3zaumoencTBre MOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHlE€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Onbitel apapes.

3aBUCUMOCTh HAIPaBJICHUS HWHAYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomost u onvimet.

1.
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10.
11.

12.

13.

14.

15.

16.

OneIThl MO HAOMIOJNICHUIO DJIGKTPU3AIMU  TeJl HHIAYKIMEH U Tpu
CONPUKOCHOBEHHUHU.

UccnenoBanre AeHCTBUS DJIEKTPUUYECKOTO TMOJISI HA TPOBOJHUKU U
JTUAIEKTPUKH.

Coopka u npoBepka pabOThI JJIEKTPUUECKOMN €U MOCTOSHHOTO TOKA.
N3mepenure u peryampoBaHue CUITbI TOKA.

N3MepeHue u peryinpoBaHUe HATIPSAKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIbI TOKA, WAYIIErO 4€pe3 Pe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUUECKOTO
CONPOTHUBJIEHUSI TPOBOJAHUKA OT €ro [JWHBI, MUIONAAU MONEPEYHOrO
CEUEHHMs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHHUS HANPSHKCHUM MpU TOCJIEA0BaTEIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia mjig CWiIbl TOKa IMPU MHapaJLIEIbHOM COEIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
Ompenenenrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMOW Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaANpsHKEHUS Ha HEl.

Onpenenenue KII/I narpeBaTens.

UccnenoBanrie MarHUTHOTO B3aUMO/IEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOrO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB TMpU  HX
00BEMHEHUY U PA3/CIICHUN.

UccnenoBanne neicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. ONBITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KATyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa M HaIpaBJICHUS TOKAa B
KaTyILKE.

18. M3yueHue AeUCTBUA MAarHUTHOT O TOJISL HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI IO HUCCIEAOBAHUIO SBJIEHUS JJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHWE W3MEHEHUW 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOTO
TOKaA.

9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
nBwxeHne. HepaBHOMeEpHOE npsiMonMHENHOE NBHKEeHUE. CpellHAsl 1 MTHOBEHHAs
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMONIMHEWHOEe JBHKeHHEe. (CB0OOOIHOE
najgenue. OnbiTel ['anumnes.

PaBHOMepHOE ABMMXKEHUE MO OKpYKHOCTH. Ilepuon u dactora oOpaiieHus.
JluHeriHas U yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[TepBeiit 3ak0oH HproTtona. Bropon 3axkon Hetorona. Tperuit 3akon HeroTona.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CUiia TPEHUS CKOJIbXEHUSI, CUJla
TPEHUS MOKOsI, IPYTHE BUbI TPEHHUS.

Cuna TSHKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOTO
najgenus. JBuwxenue miuaner Bokpyr ComHima. IlepBas kocmuueckas CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOYKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOrO TeNA ¢ 3aKPEIUIEHHOM OChIO BpauieHus. MoMeHT cuibl. L{eHTp TsikecTn.

Nmnynec Tena. M3menenne mmnyinbca. mMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbca. PeakTHBHOE IBUXKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
Tpenus. CBs3b 3HEpruu U padoThl. [loTeHIManbHas SHEprus Teja, MOJHATOrO HaJl
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPIUU.

Hemoncmpauuu.

1. HalnrogeHne MeXaHWYECKOTro ABMIKEHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
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8.
9.

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

CpaBHEHME TyT€l W TPACKTOPHUI JABUXKEHHUS OJHOTO W TOTO JKE€ Tela
OTHOCHUTEINIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS IPSIMOJIMHENHOIO IBAKECHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGntonenne MmexaHnueckux sBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

HaGmronenmne paBeHcTBa CHIT TIPU B3aUMOJICHCTBHH TETI.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICHUCTBUU TEIL.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU ABUKECHUU TEJIa O AEHCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpynpoBaHue TpakTa Mg pa3roHa W JajJbHEUILEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

OnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHHS Opycka WIW JABMKEHUS
HIapyKa Mo HaKJIOHHOM IJIOCKOCTH.

Ormnpenenenue yCKOpEHHsl Tejla IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

UccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBYKEHUU 0€3 HaYaJIbHOWU CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAYaJIbHON CKOPOCTHM IYTH OTHOCATCS KaK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

WccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIbI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThl CUIIBI TPEHHUS TPU PABHOMEPHOM JBMKCHUU Tela
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenue pabOThl CWIbBl YIOPYrOCTH TP  TMOABEME Tpy3a ¢
HCITOJIb30BaHUEM HEMOABMKHOTO U MOJIBMYKHOT'O OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Paznen 9. Mexannueckne KoJge0aAHUA U BOJIHBI.

KonebarensHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUIL: TTepuo,
4acToTa, aMIUINTYy1a. MareMaTu4eCKUil U NPYKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTHH IPH KOJICOATSIIFHOM JIBHKEHHUU.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuueckue BoJIHBL. (CBOMCTBA MEXaHWYECKUX BOJH. [IpomonbHbie ©
MONEpEYHbIC BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ pPacnpOCTpPaHEHUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJI€, CCHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHA. OtTpaxenue 3Byka. MHbpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koseO0aHMM Tenl IOJ AEUCTBUEM CUJIBI TSHKECTH U CHJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre YacTOThl W Tepuojia KojieOaHMM MaTeMaTH4eCKOTo
MasiTHUKA.

2. OmnpeneneHue 4acTOTHl U NIepro/Ia KoJieOaHUi IPYKUHHOTO MasTHHUKA.

3. HccnenoBanue 3aBUCHMOCTH MEpHOJIa KOJeOAHUH MOABEIICHHOIO K HUTH
rpy3a OT JJVHbI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIepHoIa KojiebaHUN MPYKUHHOTO MasiTHUKA
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OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
Pa3znesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  DJeKTpoMarHutHble  BoiHbL.  CBoiicTBa
AJEKTPOMArHuTHbIX BOJH. I[llkana »JeKTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DJeKTpoMariuTHas npuponaa cera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOHJIBHOTO

TenedoHa.
Pa3znea 11. CBeToBbIe SIBJICHHUS.
JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE

pacnpocTtpaHenue cBera. 3atMenust Connua u JIlynsl. Otpaxenue cBera. [limockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBera. [loaHoe BHYTpeHHeEE
OTpaXeHHE cBeTa. lICMnonb30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHHS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xoxp nayueir B gnuHze. OnrTuueckas cuctema (Qoroammnapara,
MUKpOCKONa M Teleckomna. ['J1a3 Kak onTUYeckas cHucTeMa. Bbiaum30pykocTs u
JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekTp. Omnbitel HpioTona. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

[TonyueHnue n300pa>keHMU B IJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

Onruyueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOLIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [lony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUsS CBETOBOIO Jyda OT yria
NaJCHUS.

2. M3yuenue xapakTepuCTUK H300paKE€HUs MIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJIeHUs Ha TPAHULIE «BO3AYX—CTEKIION.
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4. TlomydyeHue U300pa’keHUM C TTIOMOIIBIO COOMpAIOIIEH JIUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI M ONTUYECKON CHIIBI coOUparoien
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHOPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJAEHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBanToBble ABJIeHUS.

OmneiTel Pe3zeppopna v mimanerapHas mozgenb atoma. Mogens atoma bopa.
HcnyckaHue u norniomeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTta- U raMma-uziaydeHus. CTpoeHre aTOMHOIro
aapa. Hykionnas wmopens aromHoro sapa. HM3orombel.  PagmoakTuBHBIE
npespauienus. [lepuon momypacmnaaa aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DHeprus CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruM. Peakuuu cuHTE3a U
nenenus saep. Uctounuku sHeprun CorHIa U 3BE3I.

Anepnas ocHepreruka. JleWCcTBUS pPAJUOAKTUBHBIX HU3JIYYEHUH HA KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrpanus nsiryyeHus npupoaHbIX MUHEPAIOB U MMPOAYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnenoBanue TpPEKOB: M3MEPEHHME DHEPIMHM YaCTHULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEIHLHO-0000 1A NI MOTYJIb.

[ToBTOpUTENBHO-0000AOMNKA MOAYJIb MIPEIHA3HAYEH I CUCTEMATHU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
NPUOOPETEHHOTO MTPU U3YYEHUHU BCEro Kypca (PU3MKH, a TAKXKe JJIsi MOJTOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHy MO (Qu3uKe s O0ydarouiuxcs,
BBIOPABIINX 3TOT yUYE€OHBIN MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, (QopMUpyeTCs
€CTECTBEHHOHAy4YHas! T'PAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SIBJICHUM TPUPOJLI M TEXHUKU, OBJAJEHUE YMEHHSIMHU OOBSICHATH (pu3nueckue
SBJICHUSI, TPUMEHSS T[OJYyYEHHbIE 3HAHMS, pelaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMANBHO AEATENBHOCTHBIA XapakTep JaHHOTO pa3jiefia Peaan3yeTcs
3a Ccu€T TOro, 4YTO OOydYaroUIMecsl BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIONYYCHHBIX 3HAHWM pacro3HaBaTh M HAyYHO OOBSICHATH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCIIO0JIb30BaTh HAyYHbIE METO/bI UCCIEAOBAaHUS (DU3UUECKUX SBJICHUMN, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4YHBIE OCHOBBI HamOoJiee BaXHBIX JOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOT 0 UCIIOJIb30BAHUS PA3IUYHBIX HUICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTHH.



IVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTM)KEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

— IPOSIBJIEHUE UHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
buznuecKol HayKu;

— LIECHHOCTHOE OTHOIIIEHUE K JIOCTUXKEHUSIM POCCUMCKUX YUEHBIX --(DUZUKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMPOOJieM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM
TOCTIKECHUN (PU3UKH;

— OCO3HAaHME BAXXHOCTH MOPAJbHO--3TUYECKUX TMPUHIMUIOB B JESATEIbHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPUSTHE ICTETUYECKUX KayecTB (PU3MYECKON HayKH: €€ TapMOHHYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HAaHWE IEHHOCTU (PU3MYECKOM HAayKu KaK MOIIHOIO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEN COCTABISAIOIICH
KYJbTYpPBI;

— pa3BUTHE HAYYHOM JIFOOO3HATENBHOCTH, MHTEpEca K HCCIEI0BATEIbCKON
JeATEeNIbHOCTH;

S) ¢opMupoBaHusT  KYJbTYPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aromnoJry4us:

— OCO3HaHHWE LEHHOCTH Oe3omacHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BAXKHOCTH MpPaBWJI O€30MacHOr0 IOBEICHUS Ha
TpaHCIIOpPTE, Ha JOporax, ¢ JJIEKTPUYECKUM U TEIUIOBBIM OOOpY/IOBAHUEM B
JIOMalTHUX YCIIOBHSIX;

— chOpMUPOBAHHOCTh HaBBIKA pediieKcHH, MpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOTr'o K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMSA:

— AKTUBHOE y4YacTHE€ B PEIICHUU MPAaKTHYECKUX 3a/1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOW  OpraHM3allik, TOpOAa, Kpas) TEXHOJIOTHYECKOH W



COLIMAJIbHOM HAIPaBJIEHHOCTH, TPEOYIOIIUX B TOM 4YHUCIEe U (U3HIECKUX
3HaHUM;

e — MHTEPEC K MPaKTUYECKOMY M3YUYCHHIO MPOo(decChid, CBSI3aHHBIX ¢ (DU3UKOMH;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUSA:

e — OpUEHTAlUS Ha TMpPUMEHEHUE (PU3NYECKUX 3HAHUM JUIsl pElIeHHs 3a7ad B
007acTH OKpPYXKAIOIIeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB W OIEHKH UX
BO3MOJKHBIX MTOCJIEACTBUMN JIJIs1 OKPYKAIOLIEH CPeIbl;

e — OCO3HaHHME TJIOOAJTBLHOI'O XapakKTepa SKOJIOTHYECKUX MpoOJIeM M MyTed HX
peuieHus;

e 8) ajanTanMuM K M3MEHSIOIIMMCS YCJIOBHSAM COIHUAJBLHOW M NPUPOIAHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TPU BBIIIOJIHEHUH HCCIEIOBAHUN U
NPOEKTOB (DM3MYECKOM HAMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
ApPYruX;

e — TIOBBIIIGHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUECKYIO
NeSTeIIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHHI, B TOM UuCie (OPMYITHUPOBATH
UJIeU, TIOHSITUS, TUTIOTE3bl O QPU3UUECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME JNe(UIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHW B 00JaCTU
(1)76370.97 8

e — IUIAHUPOBAHHWE CBOETO PA3BUTHS B TNPUOOPETEHUU HOBBIX (PU3UMUECKHUX
3HAHUM;

e — CTpEMJICHHE aHAJIU3UPOBATH U BBIABIISATH B3AUMOCBS3U MIPUPOABI, OOIIECTBA U
HPKOHOMHKH, B TOM YUCJIE C UCIOIb30BAHNEM (PU3NUECKUX 3HAHHIA;

e — OIEHKA CBOMX JEHWCTBUM C YYETOM BIMSHHA Ha OKPYXAIOWIYIO Cpeny,
BO3MO>KHBIX TJI00QTBHBIX MOCIEACTBUIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBoeHHMs TporpaMmbl 1m0 (U3MKE HAa YPOBHE OCHOBHOTO
o01rero oopazoBanus y odydaromierocs Oyayr copMupoBaHbl MeTanpeaMeTHbIe
Pe3yJIbTaThl, BKIIIOUYAIOIIUE TO3HABATEIIbHBIC YHUBEPCAIbHBIC YUeOHbIC TeHCTBUS,
KOMMYHUKATUBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIC  JIEUCTBUS, PETYISTUBHBIE
YHUBEPCAIbHBIC YICOHBIC TCHCTBUS.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Ba3oBble Jijoruueckue JelcTBUA:



eBBISIBIISITh M XapaKTEPH30BaTh CYIIECTBEHHBIC TIPU3HAKH OOBEKTOB
(s1BIIEHUN);

e YyCTAHABJIMBATh CYIECTBEHHBINH MPU3HAK KIAaCCU(PUKAIINK, OCHOBAHUS [IJIs
000011IeHNs U CPaBHEHUS,

¢ BEISIBIISITH 3aKOHOMEPHOCTH W MPOTHBOPEUHUSl B pacCMaTPUBAEMBIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;

* BBISIBJISITh TIPUYMHHO--CJIEICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PU3UUECKUX
SIBIICHUI M TPOIIECCOB, JIeTaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
¥ WHAYKTHBHBIX YMO3aKIIOUEHUH, BBIIBUTATh THUIMOTE3bI O B3aUMOCBSI3SIX
(bU3UYECKHUX BEJIMYHMH,

e CAMOCTOSITEIPHO BBIOMPATH CIIOCOO pelieHus y4eOHoU (pu3udeckoi 3amauun
(cpaBHEHME HECKOJbKMX BAapUaHTOB pEIIeHMs, BbIOOp Hauboiee
MOJIXOIAIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BbIIEIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejabcKue 1eMCTBUA:

* MICIIOJIb30BaTh BOMPOCH! KaK MUCCIEN0BATEIbCKUI HHCTPYMEHT NO3HAHMS,

¢ IPOBOJUTH 10 CAMOCTOSATEIHHO COCTABICHHOMY IIJIaHY OIBIT, HECIOXHBIN
bu3nuecKkuil HKCIEPUMEHT, HEOONBIIOE HCCIENOBaHUE (DPUIUYECKOTO
SIBJICHUS,

¢ OIICHMBaTh HAa TNPUMEHUMOCTb H  JIOCTOBEPHOCTh  HH(OpMAIHIO,
MOJTyYEHHYIO B XOJ1€ UCCIICIOBAHMSI MU DKCTIICPUMEHTA;

e CAMOCTOSITENIBHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOABI 1O PE3yJbTaTaM
POBEAEHHOIO HAOJIOIEHUS, OIIbITA, UCCIICIOBAHNUS;

 IPOTHO3MPOBATh  BO3MOXKHOE  JallbHEHIIee  pa3BUTHE  (PU3UUECKHUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEINOI0KEHUS 00 UX PA3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

o IPUMEHSTHh PA3INYHBIC METOJbI, UHCTPYMEHTBI U 3alpOoChl NPH MOUCKE U
orOope MHpOpMALlUM WIA JAHHBIX C YY4ETOM MpPEAJIOKEHHOW y4uyeOHOU
busnueckoii 3a1auu;

e AaHATM3UPOBATh, CHUCTEMATU3HPOBaTh M HHTEPHPETUPOBATH WH(OPMALHUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

e CAMOCTOSITEIBHO ~ BBIOMpATh  ONTUMANbHYIO  (opMy  MpeAcTaBICHUS
uHbOpMaIlUl W WUIIOCTPUPOBATH pellaeMble 3aJaydl  HECIOKHBIMU
cXeMaMHu, TharpaMMaMu, HHOM TpaduKoil 1 UX KOMOMHAIUSIMHU.

KoMMmyHukaTuBHBIE YHUBeEpcaibHble y4eOHbIe 1elCTBUS:

eB XO/Ic OOCYXJEeHHs y4eOHOro Marepuana, pe3yiabTaTOB JIaO0OpaTOPHBIX
palboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYk/1aeMOI TEMBbI U
BBICKA3bIBaTh WJEW, HalleJICHHbIE Ha pEUICHHE 3a/Jayd M TMOAJep KaHHe
01aroxeaaTeIbHOCTH OOIICHUS;



e COTIIOCTABJIATh CBOU CYXKICHHS C CY)KJICHUSMHU JAPYTUX YYaCTHHKOB JIMAJIOTa,
O0HapyXMBATh Pa3IUYNE U CXOJICTBO TIO3HIIHIA;

e BBIpAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

o MyOJIMYHO TIPENICTABIATH PE3YyIbTaThl BHIMIOTHEHHOTO (PU3MUECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIICOBAHUS, TIPOCKTA);

e IOHUMATh U HUCIIOIH30BATH MPEUMYIIECTBA KOMAHIHON M UHANBUIYaTbHON
paboThI MPU PEIMICHUH KOHKPETHOU (PH3UIECKON TIPOOIEMBI;

o IPUHUMATH IICJTM COBMECTHOM JEATEILHOCTH, OPTaHU30BBIBATH JICUCTBUS 10
e€ IOCTIDKEHHWIO: paclpeleNaTh poiid, OOCYXIaTh TPOIECCHl U
pE3yJbTaThl COBMECTHOM pabOTHI, 0000111aTh MHEHHUSI HECKOJIBKUX JIFOJIEH;

e BBITIOJTHITH CBOIO YacTh PabOThI, TOCTHTas Ka4eCTBEHHOTO pe3yJbTara Io
CBOEMY HAIPABJICHUIO W KOOPJIWHUPYS CBOM JEUCTBHS C JIPYyTUMHU
YJIeHaMHU KOMaH/IbI;

e OIICHMBATh KAaYeCTBO CBOETO BKJaJa B OOMIMH MPOIYKT MO KPUTCPHUSIM,
CaMOCTOSITEITLHO COPMYITMPOBAHHBIM YUACTHUKAMU B3aMOICHCTBHS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOIMX IS
penieHust PU3NYECKUX 3HaHUIA;

e ODUEHTUPOBATbCSA B  PA3IUYHBIX  IOAXOAAX  MPHUHATHS  pPELICHUHI
(MHIMBUAYaJIbHOE, NPUHATHE PEUIEHUS B TCpYIIIE, NPUHATHE PELICHUM
rpymIoi);

* CAMOCTOSITENIBHO COCTAaBJISATh AJTOPUTM pELIECHUS (PU3NYECKOW 3aJauM WU
IUTaHA MCCIIEAOBAaHUS C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh NpejlaraéMble BAPUAHTHI PELIECHUN;

e JIeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJ/Ib, YMOLMOHAIbHBII HHTEJJIEKT:

e 1aBaTh AJICKBATHYIO OLICHKY CUTyalluu U IpeJjiarath IUIaH €€ U3MEHEHHS,;

¢ OOBSICHATh  NPUYUHBI  JOCTHXKEHHUA  (HEZOCTMIKEHUS)  pe3yJbTaTOB
JeSITENbHOCTH, JJaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

* BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh (B TOM YHUCJIE B XOJI BBINOJIHEHUS
¢u3nyeckoro MCCIEAOBAaHMA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSATENbCTB, HM3MEHUBIIMXCS CUTYyalluld, YCTaHOBJCHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

e CTaBUTH Ce0s1 HA MECTO JIPYroro 4ej0BeKa B XOJ€ CIIOpa WM JTUCKYCCUH Ha
HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYIroro;



e IPU3HABAThH CBOE MPABO Ha OMMUOKY MpHU perieHnH GU3NUECKHUX 3a7a4 Wi B
YTBEPXKIAECHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYyroro.

HPEIMETHBIE PE3YJIBTATHI

K xoniy oOydenust B 7 kj1acce mpeIMeTHbIC Pe3yIbTaThl HA 0A30BOM yPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

¢ CIIOJIb30BATh MOHATHUS: (PU3UUECKUE U XUMHUUECKHE SBJICHHS, HAOII0eHHE,
OKCMIEPUMEHT, MOJIeb, TUTIOTE3a, CAUHUIBI (PU3NICCKUX BEIHYUH, aTOM,
MOJIEKYyJla, arperatHbieé COCTOSIHUSL BemlecTBa (TBEPHOE, KUAKOE,
razoo0pa3Hoe), MEXaHHMUYECKOE JIBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
NPSIMOJIMHEWHOE), TPAEKTOpHs, PAaBHOJICHUCTBYIOMIAS cuia, aedopMarus
(ynpyrasi, TuiacTU4ecKkasi), HeBeCOMOCTb, COOOIIAIOIINECS COCY/IbL;

e paznuyaTh siBieHUs (AUQQy3us, TEIUIOBOE [BIKEHHE YaCTHIl BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JBI)KEHUE, HWHEpPLHS,
B3aMMOJICICTBUE TEJ, PABHOBECHE TBEPJBIX TEN C 3aKPEIUIEHHOM OCBHIO
BpallleHus, Tepefada JaBJICHUS TBEPABIMH TeJIaMH, >KUAKOCTSIMH H
razamy, arMocdepHoe JaBlieHuWe, IUIaBaHUE Tell, [PEBPAILlCHHUS
MEXaHUYECKOM PHEpPruu) Mo OMHMCAHUIO MX XapaKTepHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBICHUE;

e PaCO3HABATh  MPOSIBJICHWE  HW3YYCHHBIX  (PU3UYECKUX  sBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUEe SIBICHUS B MPUPOJIE:
OpUMEPHl ABWXKEHHUS C Pa3IUYHBIMH CKOPOCTSMHU B >KMBOM M HEXHBOU
npupoje, ACWCTBUE CHUJIBI TPEHHsS B TPHUPOJIE W TEXHHUKE, BIHSIHUE
aTMOC(EepHOro J1aBJIeHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluard B
TeJIe YeJI0BeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3aJauy B yueOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBICHMUIA;

e OMICHIBATh M3YYCHHBIEC CBOMCTBA TeNn W (DU3MUECKUE SBICHUS, MUCIOIB3YS
busnueckue BeIUWYMHBI (Macca, 00BEM, IUIOTHOCTH BEUIECTBA, BpeM,
IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIAa YIIPYTOCTH, CHJa TSHKECTH, BEC
Tena, CWia TpEeHus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs CHUJIa, MEXaHWYecKas padoTa, MOIIHOCTb, IJICUO CHJIBI,
MOMEHT CWIbl, KO3((OUIIMEHT TOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKasi W TMOTEHIMaJbHAs 3HEprus), MpU OMNHMCAHUU MPABUIBHO
TPaKTOBAaTh  (PU3UYECKHI  CMBICA  HCHONBb3YEMBIX  BEJIUYUH, HX
000O3HAaYEHUsI U €IUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JIPYTUMU BEIMYMHAMH,
CTPOUTH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

e XapaKTepU30BaTh CBOWMCTBAa TeN, (U3MUECKHUE SBICHUS M MPOLECCHI,
UCIOJIb3YsI MIpaBMJIa CIOXEHUs CUII (BAOJb OJHOW MpsMoOM), 3aKkoH ['yka,



3akoH [lackansi, 3akoH Apxumena, MpaBUiIO paBHOBecusl peiuara (0J10Ka),
«30JI0TO€ TIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKON
SHEPruM, NpPU 3TOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMHUCHIBATH €M0 MATEMATUUYECKOE BBIPAXKEHUE;

¢ O0BSICHATH (PU3NYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U
B KOHTEKCTE€ CHUTYyallMil IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHO--CIICAICTBEHHBIE CBSA3H, CTPOUTHh OOBsICHEHHE U3 1—2
JIOTUYECKUX IIAaroB ¢ OMopoil Ha 1—2 M3ydeHHBIX CBOWCTBA (PU3MUYECKHUX
SBJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pelaTh pacuéTHble 3a/1a4M B 1—2 nelcTBUs, UCIIOIb3YS 3aKOHBI U (POPMYJIBL,
CBSI3BIBAIOLINE (PU3UUYECKUE BEJIMYMHBI: HA OCHOBE aHajiu3a YCIOBHUSA
3a/layd  3alMChIBaTh KPaTKOE YCJIOBUE, TMOJCTaBIATh (PUIUYECKHE
BEJIUYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE /I PEHICHUs 3a/1a4, OIICHUBATh PEATUCTUYHOCTh
MOJTY9eHHON (DU3UIECKOMN BEITMYUHEI;

e pacro3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO pPEIIUTh MPU OMOIIU
(bu3MYEeCKUX METOA0B, B OMMCAHUH UCCIIEIOBAHUS BBIJIEISAThH IPOBEPIEMOE
Opeanonoxenue  (TUIOTE3y),  pa3inyaTb W MHTEPIPETUPOBATH
NOJIYYEHHBI pEe3yJbTaT, HAaXOIWTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI IO €T0 pE3yJIbTaTaM;

e IPOBOJIUTH OIBITHI MO HAOTIOEHNIO (PU3UUECKUX SIBICHUN WU (HU3UUECKUX
CBOMCTB Tel: (pOpMYIMpOBaTH MpPOBEpsEMble MPEANOI0KEHUS, COONpPATh
YCTaHOBKY U3 MPEJI0KEHHOI0 00OpPYIOBaHHUs, 3alIMChIBATh XOJl OINbITa U
bopMyIUpOBaTh BHIBOJIBL;

e BHITIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSTHUS, BPEMEHH, MAcChl Teja, 00bEMa,
CWIbl W TEMIEPAaTypbl C KCIOJb30BAHUEM AaHAJOTOBBIX M IHUPPOBBIX
NpuOOpOB, 3alUCHIBATh TOKa3aHUsA MPUOOPOB C YUETOM 3aJaHHOU
a0COIIOTHOM MOrPEIIHOCTH U3MEPEHU;

e IPOBOJIUTH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (U3MUECKOW BETMYUHBI OT
OpYro € HCIONb30BAHUEM IMPSMBIX H3MEPEHUN (3aBHCUMOCTH IYTH
PaBHOMEPHO JIBMDXKYLIErocs Tejla OT BPEMEHU [BWKEHHUS Tela, CHIIbI
TPEHUS CKOJIbKEHHSI OT Beca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOLIAU CONPUKOCHOBEHUS TEJN, CUIIbI
YOPYTOCTA OT YIJIMHEHHS MPY>KUHBI, BBITAIKUBAIOIIEH CUIBI OT 00BbEMA
NOrpy>KEHHOM YacTH Teja U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEN0, YCIOBUN
IUTaBaHUS TeJ, YCIOBUH paBHOBECHs pbluara M OJIOKOB), y4yacTBOBAaTh B
IUIAHUPOBAHUM  Y4€OHOrO0 HCCIEAOBaHUS, COOUpATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUs, Clenys MNpPeII0KEeHHOMY IUIaHy, (UKCUPOBATH



pe3yabTaThl TOTYYEHHOW 3aBHUCUMOCTH (U3WYECKUX BEIUYMH B BHUJIC
NpeIOKEHHbIX TaOIULl U TpauKOB, AEJaTh BBIBOABI IO pe3ysibTaTaM
UCCIIEIOBAHMS;

¢ IPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (UBNYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, Cuja TPEHHS] CKOJIbKCHHS,
JaBJI€HHE  BO3/yXa, BbITAIKUBAIOUIas CWia, JEHCTByMOIas Ha
HNOrpyXEHHOE B KHUJIKOCTh Te€J0, KOA((UUIMEHT IMOJIE3HOr0 JEHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAysl MPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUHA HW3MEPEHUH CcOoOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIUMCIISITh 3HAUEHNUE UICKOMOW BEIUYMHBI,

e COOTIOZIATh MpaBHJIa TEXHUKU O€30MacHOCTH IpU pabore ¢ J1abopaTOpHBIM
000py/10BaHUEM;

e YKa3bIBaTh MPHUHLMIIBI JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMNCTB:
BECBbl, TEPMOMETp, IAUHAMOMETP, COOOIIAIOLIUECS COCYAbl, OapoMerp,
phIYar, NOJBMKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;

e XapaKTepU30BaTh MPHUHIMMBI  JEHCTBUS  HM3Y4YEHHBIX MNPHOOPOB |
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa KX ONHMCAHUA (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, THMIPAaBIMYECKUN IIpecc,
MaHOMETp, BEICOTOMED, MOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaX (PU3NYECKHUX ABJICHUU M HEOOXOAMMBbIE (DPU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJIUTH IPUMEPHI (HAXOAUTHh MH(POPMALIMIO O IPUMEPaX) MPAKTUIECKOTO
UCTIONb30BaHUSI (PU3NYECKUX 3HAHUA B TIOBCETHEBHOM JKHU3HH IS
oOecriedyeHus: 0€30MacHOCTHM Tpu  oOpalleHud ¢ npudbopamu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COONIOAEHUSA
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPY XKaIOIIeH cpene;

¢ OCYUIECTBIIATh OTOOp HCTOYHMKOB uHPopManuu B UHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM MTOUCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M NyTEM CpPAaBHEHUS pa3JIMYHBIX HCTOYHUKOB BBIJEIATH
UHPOPMAIMIO, KOTOpas SIBISAETCS MNPOTUBOPEUYMBOM WM MOXET OBITh
HEJIOCTOBEPHO;

* CII0JIb30BATh NPU BBIIOJHEHUHM YYEOHBIX 3aJaHUN Hay4HO--TIONYJISPHYIO
auTepaTypy  (pU3MUECKOro  CcoAepikaHMs, CIPABOUHBIE MaTepHalbl,
pecypcbl cetn HTepHET, BIafeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPAaTKHE IMUCbMEHHBbIE M YCTHBIE COOOLIECHHUS Ha
OCHOBE 2—3 UCTOYHUKOB MHPOpMAINK (HU3UIECKOTO COACPKAHUSA, B TOM
yuciae MyOJIMYHO JeNnaTh KpaTKhe COOOUICHHSI O pe3yibTaTax MPOEKTOB
WIH Y4eOHBIX HCCIENOBAHUN, TPHU OSTOM TPAaMOTHO HCIOIB30BAThH



W3YYEHHBIM TIOHATUWHBIA ammapar Kypca (U3MKH, COIMPOBOXKIATH
BBICTYIUIEHUE NTPE3CHTAUEN;

elIPH BBIMOJHEHUH YUYE€OHBIX TPOEKTOB M HCCJIEAOBAHMM paclpeneisTh
O0SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3aJadyaMu,
CJICIUTh 3a BBINOJHEHUEM IIJlaHAa JCHCTBUM, aJeKBaTHO OICHUBATh
COOCTBEHHBIM  BKJAJ B  JEATEIBHOCTh  TPYIIIbI,  BBICTPaUBATh
KOMMYHHUKAaTHBHOE B3aUMOJICHCTBUE, YUUTHIBAasI MHEHUE OKPYKAIOIIUX.

K koHiy o0yuenus B 8 ki1acce nmpeaMeTHbIE pe3ybTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCS YMEHUM:

* ICTIOJI30BaTh MOHSTHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABUKEHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALUIUYECKUE U
aMmop(HbIE TeNa, HACBHIIICHHBI W HEHACBIIMICHHBIM Tap, BJIAXKHOCTh
BO3/lyXa, TEMIEpATypa, BHYTPEHHSS OJHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUECKUI 3apsl, IIEKTPUUYECKOE 0N, TPOBOJIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE MOJIE;

e pa31MYATh SIBIICHUS (TEIUIOBOE PACIHIMPEHHE W CXKaTue, TeIvionepenaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHUE, KAaWUISPHBIEC SBICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIABJICHUE, KpUCTaUIM3anus (OTBEpJEBAHUE), KUIICHUE,
Teronepeaaya (TerIoNpPOBOAHOCTS, KOHBEKIIHS, U3IIy4eHuE),
AJIEKTPHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAJIOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBUE MAarHUTOB, JIEWCTBUE
MarHUTHOIO TOJS1 HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIUS)
M0 ONUCAHMID MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBJICHUE;

e paCliO3HABATh  NPOSBICHHE  M3YUYCHHbIX  (U3MYECKUX  SIBIICHUH B
OKpYXalolleM MHpe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUISIpHBbIE SIBIICHHS B MPHUPOJE,
KpUCTAJIbI B mpuponae, uznydeHue CoJiHIIA, 3amMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUYECKHE
SBJICHUA B aTMocdepe, dIEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpedd Moa0COB, POJIb MATHUTHOTO TOJS MJis KU3HU Ha
3emuie, MONSIPHOE CUSHUE, IPU ITOM MEPEBOJIUTH NMPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATHh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DUIUUECKUX
SIBIICHUI;

e ONIUCHIBATh M3YUYCHHBIC CBOMCTBA T€A U (PU3UYECKUE SIBIICHUSI, UCIOIB3YS
busnueckue BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI YJHEPTHUsi, KOJIUYECTBO
TEIJIOThI, yJENbHasl TEIUIOEMKOCTh BEIIECTBA, YAEIbHAsA TEIUIOTa
TUTABJICHHS, yJeldbHAs TEIJIoTa NapooOpa3oBaHMs, yaedbHAas TEIUIoTa
CropaHusi TOIUIMBA, KOA()PUIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM



MalIuHbl, OTHOCHUTENIbHAs BJIAXXHOCTb BO3AYyXa, AJIEKTPUUECKUN 3apsf,
CWJIa TOKa, JJIEKTPUYECKOE HAIIPSIKEHUE, COINPOTHUBIICHHE IIPOBOJHUKA,
yIeIbHOE  CONpOTHUBIIEHHWE  BellecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOrO0  TOKAa), MpPH ONHCAHUM NPABMIBHO  TPAKTOBATh
(Gu3MUECKUIl CMBICII MCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS U E€AUHUIIbI
¢u3nyecKkux BEJIWYUH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYHMHY C JPYrUMH BEJIMYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3UUECKUE SBJIEHUS U MPOILECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUSI MOJIEKYJIIPHO--KHHETUYECKOH TEOPUHU
CTPOEHUS BEIECTBA, MPUHLMUII CYNEPHO3UIUN NOJEeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsiia, 3akoH OMa i yyacTKa LEenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHMs DJHEPrUM, IIPpU OTOM J1aBaTh
CJIOBECHYIO (POpPMYJIMPOBKY 3aKOHa M 3aIllUChIBATh €r0 MaTEMaTHYECKOe
BBIPAKEHHUE;

¢ O0BSICHATh (PU3MYECKME TPOLIECCHl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTyallMii MTPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTEpPa: BBIABIIATH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh O0bICHEHUE U3 1—2 JTIOTHYecKUX
iaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PM3HUECKUX SIBICHUM,
(u3HUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMH;

e pelaTh pacuéTHbIC 3a/1a4u B 2—3 NEUCTBUS, UCIIOIb3YS 3aKOHBI U (POPMYJIBL,
CBSI3BIBAIOLME (PU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHajlu3a YCIOBUS
3a/1ayyl 3aIUChIBaTh KPATKOE YCIOBUE, BBISBIATH HEJIOCTATOK JAHHBIX IS
pelieHus 3a7a4u, BbIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€
pelieHus, NPOBOAUTH PAacy€Tbl W CpPAaBHHUBATh IIOJYYEHHOE 3HAYCHUE
(bu3nYecKoil BETUYUHBI C U3BECTHBIMU JIAHHBIMU;

e pacro3HaBaTh MpPOOJEMBbI, KOTOPHIE MOYKHO PEIIUTh MPU OMOIIU
(bu3MUEeCKMX METOAOB, MCIOJb3Ysl OMMCAHME MCCIEAOBaHUS, BBIIACIATH
IIPOBEPAEMOE  IPEAINOJIOKEHNE, OLECHUBATh IMPAaBWIBHOCTh IOpsJKa
IIPOBEICHUS UCCIEA0BaHUS, 1€aTh BBIBOBL;

e IPOBOJIUTH OIBITHI IO HAOIIOICHUIO (PU3UUECKUX SIBJIECHUHN WU (PU3UUECKUX
CBOMCTB TeN (KallWUIApHbIE SIBJICHUS, 3aBUCUMOCTD JAaBJICHUS BO3AyXa OT
ero o0béma, TeMIeparypbl, CKOPOCTH MPOLECCa OCTHIBAHUS M HAarpeBaHUs
IpU U3JTY4YEHUU OT IBETa M3JIydarouied (Morjolaroniei) mNoBEpXHOCTH,
CKOPOCTh HMCHAapeHHsI BOAbI OT TEMIIEpaTypbl KUAKOCTH MU IUIOWIAAN €€
IIOBEPXHOCTH, DJJIEKTPU3alMs TEl M B3aUMOJCHCTBHE JJIEKTPUYECKUX
3apsA0B, B3aUMOJECWCTBHE IOCTOSHHBIX MAarHWTOB, BU3YyalIU3alus
MarHUTHBIX NOJIEW MOCTOSHHBIX MAarHUTOB, IEHCTBUSI MAarHUTHOI'O ITOJISI HA
NPOBOJHUK €  TOKOM,  CBOMCTBA  JJIEKTPOMAarHuTa,  CBOWCTBa



AJICKTPOJIBUTATENSI TTOCTOSHHOTO TOKa): (hOPMYJIHPOBATH IPOBEPSEMbIC
MIPEATONIOKEHUS, COOMPaTh YCTAHOBKY M3 MPEI0KEHHOT0 000py10BaHU,
OITMCBIBATh XOJI OIbITA U (DOPMYIIMPOBATH BHIBOJIBI,

e BBITMIOJIHATH MPSMbIE U3MEPEHUSI TEMIEPaTypbl, OTHOCUTEIBHON BIIAXKHOCTH
BO3/lyXa, CHJIbl TOKa, HANPSIKEHUS C KCIOJb30BAHUEM aHAJOTOBBIX
puOOpPOB M JATYMKOB (DU3WYECKUX BEJIMYMH, CPaBHUBATh PE3yJbTaThl
HU3MEPEHUH ¢ yIETOM 3aJJaHHON a0COIFOTHOM MTOTPEITHOCTH;

e IPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTU OAHON (PU3MYECKOM BEIUYUHBI OT
JIpyrol ¢  HWCMOJb30BaHUEM  TPSMBIX  U3MEpPEHUN  (3aBUCUMOCTH
CONPOTUBIICHUSI TMPOBOJAHUKA OT €ro JUIMHBIL, IUIONIAAX IONEPEYHOro
CEUEHUS U yJIeJIbHOTO COMPOTUBJICHHUS BEILIECTBA MPOBOJHUKA, CUIIBI TOKA,
UIYIIETO Yepe3 TMPOBOJAHUK, OT HampsHKEHUS Ha MPOBOJHUKE,
HCCIICIOBAHUE  TOCJEIOBATEIbHOTO MW MApauIeIbHOIO  COCIMHEHMI
MIPOBOJHUKOB): IJIAHUPOBATh MCCJIEAOBaHNE, COOMpATh YCTAaHOBKY U
BBITIOJTHATh W3MEPEHHUsS, CIeNys NPEII0KCHHOMY IUIaHy, (UKCHUPOBATH
pe3yabTaThl TMOJYYEHHOM 3aBUCUMOCTH B BHJE TaOiaull U TpaduKoB,
JIeTIaTh BBIBOJIBI 110 PE3YyJIbTaTaM MCCIIEA0BAHUS;

¢ IPOBOJIUTh KOCBEHHBIC U3MEPEHUS (HU3NUECKUX BeMWYMH (yIeabHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJIEHUE MPOBOJHHMKA, padoTra u
MOIITHOCTh DJIEKTPUUECKOTO TOKA): IUIAaHUPOBATh H3MEPEHMSs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEAYS MPEIJIOKECHHON WHCTPYKIUHU, U
BBIUUCIISITH 3HAYEHNUE BEJTUYUHBI;

e COOJIIO/IATh MTpaBUJIa TEXHUKU O€30MACHOCTH MpU pabore ¢ 1abopaTOpHBIM
000py/10BaHUEM;

e XapaKTEpHU30BaTh MPUHIMIBI  JICUCTBUSA  M3YYCHHBIX MPUOOPOB M|
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX oONucaHus (B TOM YHCIIE:
CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, HapoBasi TypOWHA, aMIIEpMETp,
BOJIbTMETP, CUETUMK DJICKTPUUYECKON DHEPTUM, DIICKTPOOCBETUTEIbHbBIC
MpUOOPHI, HArPeBaTEIbHbBIC JIEKTPONPUOOPHI (IIPUMEPHI), IIEKTPUUECKUE
MPEAOXPAHUTENH, SJIEKTPOMATHUT, SJIEKTPOJBUTaTeb MOCTOSHHOTO TOKA),
UCIIONb3Yys 3HaHUSI O CBOMCTBaxX (PU3MUYECKUX SIBJICHUN M HEOOXOIUMBbIC
bu3nYecKre 3aKOHOMEPHOCTH;

e PaCIO3HaBaTh IIPOCTHIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIbHbBIC
npuOOpbl MO CXEeMaM M CXEMaTUYHBIM pUCYHKaM (KUAKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUraTEIb BHYTPEHHETO
CropaHus, 2JIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUECKUX
LENel ¢ MOCAeq0BaTEIbHBIM U MapajulelIbHbIM COEAUHEHHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUYCHHS DJIEMEHTOB JJICKTPUUECKUX TETICH;



e IPUBOIUTH MPUMEPHI (HAXOIUTh HHPOPMAITUIO O MPUMEpax) MPaKTHISCKOTO
UCIOJIb30BaHUsl (U3UYECKUX 3HAHUUA B TIOBCETHEBHOM KU3HU IS
oOecriedeHus: 0€30MAaCHOCTH TpU  oOpalleHuH C mpudbopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHS 3J0pPOBbS M COOJIIOJACHUS
HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPYKAIOIIEH cpejie;

¢ OCYIIECTBIATh MOUCK HHPOpMAIMK  (PU3UUECKOTO  COJAEPKAHHUS B
NHTEepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUM W IYTEM CPaBHEHHUS
JIOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBIACNATH  MH(OpMamuioo, KoTopas
SIBJISICTCS] IPOTUBOPEYUBOM MITH MOXKET OBITh HEIOCTOBEPHOM;

e ICTIONH30BaTh TPU BBHIMOJHEHUU YYEOHBIX 3aJaHUN HAYIHO--TIOMYJISPHYIO
aUTEpaTypy  (PU3MYECKOro COJEp)KaHUs, CIPAaBOYHBIE MaTEpHAIbI,
pecypebl cetr MIHTepHeT, BllajieTh NpUéMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOI CHUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIE W KpAaTKUE YCTHBIE COOOIICHUS,
0000mas wHOOPMALMIO M3 HECKOJBKUX HCTOYHHUKOB (PU3HIECKOTO
COJIepXKaHUsl, B TOM 4YHUCIE MYyOJMYHO TPEACTABISATh PE3YIbTAThI
MPOEKTHOW WJIM HMCCIIENOBATEIbCKON NEATETbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TIOHATUIHBIA ammapar Kypca (Qu3ukwy,
COMNPOBOXK/JATH BRICTYIJICHUE MPE3CHTALNEH;

elPU BBIMIOJTHEHUU YYEOHBIX TIPOCKTOB U MCCIEAOBaHUN (HU3NUECKUX
MPOLIECCOB pPACTPENENATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 32 BBHIMIOJTHEHUEM IUTaHA JIEUCTBHUM U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIN BKJIaj] B
JeSATeIbHOCTh TPYIIIbI, BEICTpPAauBaTh KOMMYHUKATHUBHOE B3aUMO/ICHCTBHE,
MPOSBIISISI TOTOBHOCTD pa3peniarb KOHQIUKTHI.

K xon1y o0yuenus B 9 kijiacce nmpeaMeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUH:

¢ ICTIOJI30BAaTh  TOHSTHSA: CHUCTeMa OTcu€ra, MaTepuajgbHas  TOYKa,
TPAeKTOpPHUsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO NIBIKEHMS, JedopMarius
(ympyrasi, mnjacTtayeckasl), TPEHHUE, LEHTPOCTPEMUTEILHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP THKECTH, aOCOMIOTHO TBEPAOE TEIO,
LEHTP TsDKECTU TBEPIOro Tella, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(PA3BYK M YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AaTbHO30PKOCTb,
CHEKTPbl UCITYCKaHUs U MOIJIOLIECHUS, alibda-, OeTa- U raMmma-u3ydeHus,
W30TOIbI, SI/ICPHAS DHEPTETUKA;

e pa3nuyaTh SIBICHUS (PAaBHOMEPHOEC M HEPAaBHOMEPHOE TNPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBWIKEHHE, CBOOOTHOE
MaJieHue TeJl, PABHOMEPHOE JIBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBIKECHUE, KOJeOaTeIbHOE JIBIXKCHHE (3aTyXalollue H
BBIHYKJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JABUKEHHUE, OTpPaKCHHE
3ByKa, MNPSIMOJIMHEHMHOE pacIpOCTpPaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro cBeTa B
CIEKTp U CJOXXEHUE CHEKTPaJbHBIX I[BETOB, JUCIEpPCHUsl CBETa,
€CTEeCTBEHHasl PaJuOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEMYATOro CHEKTpa
W3IIYYEHUs1) 0 OMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

epaClO3HABaTh  MPOSIBIICHUE  M3YUYCHHBIX  (UBUYECKUX  SIBIICHHH B
OKpyXaroleM Mupe (B TOM 4YHucie (PU3NYECKHE SBICHHS B TPUPOJIE:
MPWINBKI U OTJIMBBI, ABMAKEHUE TUIaHEeT COIHEUHOW CUCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB IKHUBOTHBIMH,
3EMIIETPSCEHUE, CEUCMUYECKHE BOJIHBI, IIyHaMHM, 3XO, LBETa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJAE, OMOJIIOrMYEcKOe JEHCTBHUE BHIUMOTO,
yIbTPA(UONETOBOTO U PEHTTEHOBCKOI'O H3JIYyYEHHM, €CTECTBEHHbIN
PaIMOAKTUBHBIN (HDOH, KOCMUYECKHE JIy4d, PAJUOAKTUBHOE U3IyYECHUE
MPUPOJIHBIX MHUHEPANOB, JEWCTBUE PAAUOAKTUBHBIX U3JIYUYEHUH Ha
OpraHW3M YeJIOBEKAa), MPH 3TOM NEPEBOAUTH IMPAKTHUYECKYIO0 3aJady B
y4eOHYI0, BBIACNSATH CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKHU) (U3UYECKUX
SIBJICHUIA;

e OITUCHIBATh M3yYEHHBIE CBOMCTBA Tel W (PU3UYECKUE SIBICHHS, UCIOJIb3Ys
busznuecknue BETWYUHBI (CPEIHSIE UM MTHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JBWKEHHH, YCKOpPEHHE, NEepeMelleHue, MyTh, YIJioBas
CKOpPOCTh, CHJIa TPEHHUs, CUJa YIPYrOCTHU, CWIA TSHKECTHU, YCKOPEHHUE
CBOOOJHOTO TAaJeHusi, BeC Tela, HUMIYJIbC TeNa, HWMIIYJIbC CHJIbI,
MexaHu4eckass paboTa W MOIIHOCTb, TOTEHIMANIbHAS DHEPrus Teda,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUANIbHAS SHEPTUsl CXKaTou
NPYKUHBI, KUHETUYECKas DSHEpPrus, IIOJIHAs MeXaHW4YecKas DHeprus,
NEepHoJ U YacToTa KoyieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETAa, MOKAa3aTelb MPETOMIIEHUS CPENbl), MPU ONMUCAHUU
MpPaBUJIBHO TPaKTOBAaTh (DU3UYECKUI CMBICI HCMOIB3YEMbIX BEJIUYUH,
0003HaYeHUs! M €JIMHULIBI (PU3NYECKUX BEIUYHMH, HAXOIHUTHh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JIPYTUMU BEIMYMHAMH,
CTpOUTH TpaprKu N3YUEHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEIUYHH;

e XapaKTepHU30BaTh CBOMCTBA Tel, (U3UYECKUE SIBICHUS U MPOIIECCHI,
UCIIONb3Yys 3aKOH COXPAaHEHUs SHEPrUH, 3aKOH BCEMHUPHOrO TATOTEHUS,
NPUHLHUI CYNEPHO3ULMA CWJI, NPUHIUII OTHOCUTENbHOCTH ['anmunes,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCa, 3aKOHBI OTPa)XCHUS W
MPEOMIICHHS CBETA, 3aKOHBI COXPAHEHHUSI 3apsiJOBOTO U MacCOBOT'O UHCET



IpU SIIEPHBIX PEAKIUSAX, MPH 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alHUChIBATh €r0 MAaTEMaTUYECKOE BhIPAKEHUE;

¢ 00BSACHATh (HU3MYECKHUE NPOLECChl W CBOMCTBA TN, B TOM 4YHUCIE U B
KOHTEKCTE CUTYaIil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIICACTBEHHBIE  CBSI3M, CTPOUTH OOBsACHEHHWE W3 2-3
JIOTUYECKUX IIaroB C OMOPOM Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacyE€THBIC 3a7auM (OMUPAIOIIMECS HAa CUCTeMY U3 2—3 ypaBHEHUN),
UCTIONB3YSl 3aKOHBI M (POPMYIBI, CBSI3BIBAIOIINE (PU3MUECKHE BETUYHHBIL:
HA OCHOBE aHaliM3a YCJOBHUS 3aJlayd 3alHChIBaTh KpaTKOE YCJIOBHE,
BBISIBIISITh HEIOCTAIONIME WM W30BITOUHBIE JAaHHBIC, BHIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOIUMBIE JIJISl PEIICHUS, IPOBOIUTH PACUETHI M OIECHUBATH
PEAUTMCTUYHOCTH MOTYYEHHOI'0 3HaU€HUS (PU3NYECKON BETUUNHBL;

e pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO pPEHIUTh TMPU TTOMOIIU
bu3nYecKuX METO/I0B, HCIIONb3Yys OMHCAHHUE HCCIIEOBAHMS, BBIACIATH
IpOBEpsiEeMOE  TPEANOIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEICHUS  UCCIENOBAaHUS, JIeJlaThb  BBIBOJbI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHHI U OTBITOB;

* IPOBOJIUTH OIBITHI MO HAOTIOAEHUIO (PU3MUECKUX SBICHUN WIN (PU3UIECKIX
CBOMCTB Ten (M3yueHue BTOporo 3akoHa HplOTOHa, 3aKoHa cCOXpaHEHUs
OHEPTUH, 3aBHUCHUMOCTb IEpUO/ia KOJIEOAHWM MPYKMHHOTO MAasTHHKA OT
MacChl Tpy3a M XKECTKOCTU MPYKUHBI MU HE3aBUCHUMOCTh OT aMIUIUTY/IbI
MajblIX  KoJIeOaHWM,  MOPSIMOJIMHEHHOE  pAacHpOCTPAHEHHE  CBETA,
pasnokeHue Oeyoro CBeTa B CHEKTpP, M3YYEHHE CBOWCTB HM300paKeHHs B
IUIOCKOM 3€pKaJie M CBOWCTB H300pa)kKeHHs MpeameTa B coOMparomie
JUH3€, HAOIOJIEHNE CIUIONIHBIX M JMHEHYaThIX CHEKTPOB H3IIYYCHHS):
CaMOCTOSITEJILHO ~ COOMpaTh YCTAHOBKY M3 HM30BITOUHOro Habopa
o0OpymOBaHUS, OMHCHIBAaTH XOA  ONbITA W  €r0  Pe3yJbTaThl,
(bopMyIMpOBaTh BHIBOBI

* IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUIO0 MPSIMBIX H3MEPEHUH, OINpenenss
CpelHee 3HAueHHEe U3MEpsSEeMOM BEJIWYMHBI ((POKYCHOE pacCTOsHuE
coOuparomieit JHH3bI), OOOCHOBBIBaTH BHIOOpP cHoco0a HU3MEPEHUS
(M3MepuTeNbHOro Mpubdopa);

¢ [IPOBOJUTH  HCCIEAOBAHUWE 3aBHUCHUMOCTEH  (PU3MYECKMX BEIUYMH C
UCTIOJIb30BAaHUEM TNPSAMBIX H3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHU
py PaBHOYCKOPEHHOM [IBIKEHHM O€3 HaudajJbHOM CKOPOCTH, Mepuoja
KojieOaHMii MaTeMaTUYeCKOr0 MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaXEHUs CBETa OT yrJla MaJeHUs W yrija MPEeIOMJICHUS OT yria
naZieHus): IUJIAHUPOBAaTh MCCIEAOBAHHE, CAMOCTOATENbHO COOMpAThH



YCTaHOBKY, (PUKCHpOBaTh pe3ylbTaThl TOJNYYEHHOW 3aBUCHMOCTH
bu3nueckux BEIUMYMH B BUJIE TaOJIUIl M TpapUKOB, J1€TaTh BBIBOJBI IO
pe3yJbTaTaM HCCIIEOBaHUS;

¢ IPOBOJIUTh KOCBEHHBIE W3MEPEHUS (PU3UYECKUX BEIMYUH (CpeaHss
CKOPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JIBIKEHUH,
YCKOPEHHE CBOOOJHOTO MaJieHus, XECTKOCTh MPY>KUHBI, KOA(DPHUIIMEHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa W
nepuoa  KoneOaHUM MaTeMaTHYeCKOr0 W TMPYKUHHOTO MAasTHHUKOB,
ONTHYECKass Cujia CcoOWparonied JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCINEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJTHATD U3MEPEHUS, CIENYs MPEAJIOKEHHON WHCTPYKIINHU, BBIYUCISTH
3HAYCHHE BEIMYMHBI U aHATM3UPOBATH MOJYUCHHBIE PE3YNIbTATHI C YIETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUN;

e COOJIIO/IATH TIpaBUJIa TEXHUKU O€30MAaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

epa3nMyUaTh OCHOBHBIE TMPHU3HAKM M3YUYEHHBIX (PU3UYECKHX MOEIEH:
MaTepHalibHasi TOYKa, aOCONIOTHO TBEPJOE TENO0, TOYEUHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJEIb aTroMma, HYKJIOHHas
MOJI€JIb AaTOMHOTO $/1pa;

e XapaKTEepPU30BaTh NPHHIMIBI  JACHCTBUS  HM3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX ONucaHud (B TOM 4YHUCIE:
CIIUIOMETpP, JAaTYUKU TIOJOKEHMsI, PACCTOSHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TEepUCKom, ¢oTroanmapaT, ONTHUYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SABJIECHUH M  HEOOXOoguMble  (PU3UYECKHE
3aKOHOMEPHOCTH;

¢ CTIOTH30BAaTh CXEMBl M CXEMATHUYHBIC PUCYHKH W3YYCHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOIOTHYECKUX TMPOIECCOB
IpU pEUIeHUU Y4eOHO--MPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbl IS
MOCTPOCHUS N300PAKEHUN B IJIOCKOM 3€pKajie M COOMPATOIIEH JINH3E;

e IPUBOAUTH NPUMEPHI (HAXOAUTH MH(OPMAIIUIO O IPUMEPAX) MPAKTUUECKOT O
UCIOJIb30BaHUsl (U3UYECKUX 3HAHUNW B TOBCEIHEBHOM KU3HU IS
obOecrieueHus: Oe30macHOCTH mpu  oOpamieHun ¢ npubopamMud |
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOJNIIOIEHUS
HOPM 3KOJOTMYECKOT0 OBEAECHUS B OKPY’KaIOILEH Cpese;

¢ OCYILIECTBIIATh MOUCK HHPOpMAIMK  (PU3NYECKOTO  COAECpKaHUS B
HHuTepHeTe, caMoCcTOATENbHO (GOPMYIUPYs MOMCKOBBIN 3allpoc, HAXOIUTh
IyTH ONpeAeNeHUs] JOCTOBEPHOCTH TMOJIYYeHHON MH(OpMAali Ha OCHOBE
UMEIOIINXCS 3HAHUK U TOTIOJTHUTETLHBIX HCTOYHUKOB;



¢ ICTIOJIH30BaTh MPHU BBIMOJIHEHUH YYE€OHBIX 3aJaHU Hay4YHO--TIOMYJISIPHYIO
JAUTEepaTypy  (PU3MUECKOro COAEpKAaHMS, CIPaBOYHBbIE MaTEpHAaIbI,
pecypcesl cetu MHTepHeT, Bianerb npuéMaMyi KOHCIIEKTUPOBAHUSA TEKCTA,
npeoOpa3zoBaHus MH(POPMALUMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MUCHBMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
UHpOpPMAIlMU U3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOIO COAEpIKAHUA,
nyOIMYHO TPECTABMIATh PE3YNIbTaThl IPOESKTHON MIIM UCCIEI0BATEIbCKON
JNEATENIbHOCTH, IIPU  OTOM TPAaMOTHO  HCHOJB30BaTh  W3YYEHHBIN
NOHATUIHBIM amnmapaT H3y4yaeMoro pasziaena (U3UKH U COMPOBOXKAAThH
BBICTYIJICHWE TMpE3eHTAalNer ¢ Y4€TOM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHKOB.
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IIpakTHYeckue
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DJIEKTPOHHBIE
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Paznen 1. @usnka u €€ poJib B IO3HAHUM OKPYKAKIIET0 MUPa

11

®dusmka - HayKa 0 MPUpPOJE

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

Jwnamnor,
HaIlpaBJICHHBIN HA
¢dbopmupoBanue
MHTEpeca K UCTOPUU
U COBPEMEHHOMY
COCTOSIHUIO
poccuiickon
¢bu3nvecKkoil HayKu U
IIEHHOCTHOTO
OTHOILEHUS K
JIOCTHXKEHUSIM
POCCUNCKHX yUEHBIX
(bU3UKOB.

1.2

duznyeckre BETUIHHBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

Bupryanbzsle u
pEaJIbHBIE DKCKYPCHH,
pa3BHUBAIOIINE
BOCIIPUATHE
JCTETUYECKUX
Ka4yecTB (PU3NYECKOM
HayKu: eé



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

rapMOHHUYHOTO
MOCTPOECHUA,
CTPOTOCTH, TOYHOCTH,
JIAKOHUYHOCTH.

['pymmoBbie MPOEKTHI,

pa3BUBAIOIINE
o HaY4HYIO
EctecTBeHHOHAYYHBIN METO bubmmorexa LIOK
1.3 2 JI0003HATEIIBHOCTD,
TO3HAHU https://m.edso0.ru/7f416194
UHTEpEC K
HICCIEI0BATEILCKOM
NeSITeIbHOCTH.
Hroro mo pazneny 6
Paspnea 2. IlepBoHayaiibHbIe CBeICHNSI O CTPOEHHH BelleCTBA
PazBuBaromniue

2.1

CrpoeHue BelecTa

bu6mmoreka [IOK
https://m.edsoo0.ru/7f416194

yueOHbIe CUTYalluH,
HalpaBJICHHBIC HA
¢dopmupoBanue
MOTPEOHOCTH B
HOBBIX 3HAHUSX, B
TOM YHCJIE
bopmynupoBaHue
HUaeH, IOHSITHIM,
TUIIOTE3 O
(bU3UIECKUX
00BeKTax U
SIBIICHUSX.

2.2

JBr>xeHue u
B3aUMOJICHCTBHE YaCTHI]

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

Bupryanbzsie u
pEaJIbHbIE IKCKYPCHH,



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

BEILECTBA

pa3BUBalOIINE
BOCIIpUATHE
ACTETUYECKUX
Ka4yecTB (PU3NYECKOMN
HayKHu: €
rapMOHUYHOTO
MOCTPOCHUSI,
CTPOroCTH, TOYHOCTH,
JTAKOHUYHOCTH.

Huckyccus 06
00CyXaeHun
00II1ECTBEHHO-
3HAYUMBIX U

ArperaTHble COCTOSTHUS bu6nuoreka [IOK
2.3 2 ATHUYECKHX MPoOIIeM,
BEIIECTBA https://m.edsoo.ru/7f416194
CBSI3aHHBIX C
MIPAKTHYCCKUM
MIPUMCHCHUEM
JOCTH)KEHUH (PU3HKH.
Hroro mo pazneny 5
Paznen 3. /IBu:keHne U B3auMojieiicTBHE TeJl
PazBuBaroniue
yueOHbIE CUTYaINH,
HaIpaBlICHHBIC HA
bubnmoreka [IOK AKTMBHOE y4acTHUE B
3.1 MexaHn4ecKoe IBUKCHUC 3 u A

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

peleHUH
MPAaKTUYECKHX 33124
(B paMKax cembH,
o0pa3oBaTeNbHOM



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

OpraHu3anuy,
ropoja, Kpasi)
TEXHOJOTUYECKOU U
COLUAIBHOMN
HaIpaBJI€HHOCTH,
TPeOYIOMHX B TOM
qucie U PU3NIECKUX
3HaHUM; UHTEPEC K
MPaKTUYECKOMY
W3Y4YEHUIO
npodeccuid,
CBSI3aHHBIX C
(U3UKOI.

3.2

WNuepnus, macca, IIIOTHOCTh

bu6mmorexka [IOK
https://m.edsoo.ru/7f416194

Jwuanor,
HaIlpaBJICHHBII Ha
OCO3HaHHUE IIEHHOCTH
bu3nvecKoi HayKu
KaK MOIITHOT'O
MHCTPYMEHTA
MO3HAHUS MUpA,
OCHOBBI Pa3BUTHUSA
TEXHOJIOTHH,
BaKHEHIIeH
COCTAaBIISIIOIIEH
KYJbTYPBI.

3.3

Cuia. Bune! cun

14

bu6nmmoreka [IOK
https://m.eds00.ru/7f416194

I'pynnoBeie mpoOEKTHI,
pa3BHUBAIOIINE
Hay4HYIO
110003HATENBHOCTD,



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

UHTEpEC K

HACCIEI0OBATEHLCKOM
JIEATEILHOCTH.
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
Huckyccus,
dbopMupyromas

4.1

[asnenue. [lepenaua

JaBJICHUA TBépI[BIMI/I TCJI1aMu,

KHUIAKOCTAMHU U Ira3aMu

bubmuorexa [IOK
https://m.edso0.ru/7f416194

TOTOBHOCTB K
aKTUBHOMY YYacCTHIO
B 00CYXICHUHU
00IIIECTBEHHO-
3HAYMMBIX U
TUYECKUX MPoOIIeM,
CBSI3aHHBIX C
NPaKTHYECKUM
IPUMEHEHHEM
JOCTH)KEHUH (pr3uKwy;
OCO3HaHHE BaAKHOCTH
MOPaJIBHO "ITHUECKHX
NPUHINIOB B
JeSTETLHOCTH
y4€HOrO.

4.2

Z[aBJ'IeHI/IC KHUIKOCTHU

bubnuoreka [IOK
https://m.edsoo.ru/7f416194

Hwuanor,
HaINpPaBIICHHBINA Ha
OCO3HAHHE LIEHHOCTHU
6e3omacHOro oOpasa
JKU3HU B
COBPEMEHHOM



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

4.3

ATMocdepHOe 1aBiIeHHe

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

TEXHOJIOTUIECKOM
MHpE, BAXKHOCTH
npaBuiI 6€301acHOTO
NIOBE/ICHUS Ha
TpaHCIIOpTE, Ha
Joporax, ¢
ANEKTPUUCCKUM U
TETIOBBIM
o0opynoBaHUEM B
JIOMAIITHUX YCIIOBUSIX;
c(OpPMHUPOBAHHOCTH
HaBbIKa pediekcun,
NIPU3HAHUE CBOETO
npaBa Ha OIIUOKY U
TaKOTO JKe TpaBa y
JPYroro YesIOBeKa.

Pa3BuBaromine
yueOHbIE CUTYaINH,
HamnpaBlIEHHBIC HA
aKTUBHOE y4acTHue B
pereHun
MPAKTHYECKHUX 33724
(B paMKax cembH,
o0pa3oBaTeNbHOI
OpraHU3aIuH,
ropoja, Kpasi)
TEXHOJIOTHYCCKON U
COIlMaIbHOMN
HATPaBIEHHOCTH,
TpeOyIoIKX B TOM



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

qucie U GU3NIECKUX
3HaHUM; UHTEPEC K
IIPAKTUYECKOMY
U3Y4YEHHUIO
npodeccuid,
CBSI3aHHBIX C
(bU3HUKOM.

4.4

JlelicTBHE XKMIKOCTH U ra3a
Ha MOTPYKEHHOE B HUX TEJIO

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

PazBuBaronue
yueOHbIE CUTYaIUH,
OpPUCHTHUPOBAHHbBIC HA
pUMEHEHHE
(UBUYECKUX 3HAHUM
JUTSI pelIeHUs 33124 B
obnactu
OKpY’KaloIIel Cpebl,
TUTAHUPOBAHHMS
MTOCTYIIKOB M OI[CHKU
UX BO3MOYKHBIX
MOCJICICTBUH JIst
OKPYKAIOIIeH CPeIbl;
OCO3HAHHE
rJ100aJIbHOTO
Xapakrepa
HKOJIOTHYECKUX
npoOJIeM U yTeH ux
peIICHHS.

Hroro no pazaeny

21

Paznen 5. Padora u MomHOCTh. JHEPrust



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

5.1

Pabora 1 MOIIHOCTH

bu6nmmoreka [IOK
https://m.edsoo0.ru/7f416194

Pa3BuBaromiue
yueOHbIe CUTYalluH,
HaIpaBJICHHBIC HA
aKTHBHOE Y4acTHE B
peleHnH
MPAKTHYECKHX 3a]a4
(B paMKax cembH,
00pa3zoBaTeIbHOM
OopraHu3alum,
ropoja, Kpast)
TEXHOJOTUYECKON U
CcOIIMaJIbHOU
HaIpPaBJICHHOCTH,
TpeOyIOUINX B TOM
qrcie U PU3nIECKUX
3HAHU; THTEPEC K
PaKTUIECKOMY
U3YUCHHIO
npodeccuii,
CBSI3aHHBIX C
(bU3UKOH.

5.2

[IpocTeie MEXaHU3MBI

but6mmorexa [IOK
https://m.edso0.ru/7f416194

Huckyccns,
dbopMupyromas
TOTOBHOCTB K
AKTUBHOMY YYaCTHIO
B 00CYXXICHUHU
00II1ECTBEHHO-
3HAYUMBIX U
ATHYECKUX MPoOIIeM,
CBSI3aHHBIX C



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

NPaKTHYECKUM
pUMEHEHHEM
JOCTHO)KEHUH (pu3uKwy;
0CO3HaHHE BaAXHOCTH
MOpPaJIbHO "3 THYECKHUX
NPUHINIOB B

e TEITLHOCTH
Y4EHOTO.

Hwuanor,
HaINpPaBIICHHBINA Ha
dbopmupoBaHue
HHTEepeca K UCTOPUHU
U COBPEMEHHOMY
COCTOSTHUIO

bu6nuorexa [IOK N
poccuiickoii

>3 Mexartieckas SHEpris 4 1 1 https://m.edsoo.ru/7f416194

¢buznyeckoil HayKu;
[IEHHOCTHOTO
OTHOILIECHHS K
JOCTHXCHUSIM
POCCHICKUX YUEHBIX -
(U3BUKOB.

Hroro no pazgeny 12

PesepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME o8 3 12
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8 KIIACC

n/n

HaumenoBanue pa3jienoB
U TeM MPOrpaMMbl

KoanuyecTBOo 4acos

KonTposabHbIe

Bcero
padoThbI

IIpakTyeckue
padoThI

J1eKTPOHHbIE
(uudposbie)
o0pa3oBaTe/bHbIE

pecypcbl

Buapl gesiTeJIbHOCTH
o0yyaruuxcs ¢
yueTom padoueii
NMporpaMMbl
BOCIIMTAaHUA

Pazne

J 1. TemyioBble ABJIeHUSA

1.1

CrtpoeHue u CBOMCTBa
BELIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

Jwuanor,
HaIpPaBIICHHBINA Ha
dbopmupoBaHue
MHTepeca K UCTOPUU
1 COBPEMEHHOMY
COCTOSIHUIO
POCCHICKON
(bU3UYECKON HAYKH;
LIEHHOCTHOTO
OTHOILICHHUS K
JIOCTHKEHUSIM
POCCUHCKHX YUEHBIX -
(U3UKOB.

1.2

Temnnossle poOLECCHI

21 1

bub6moreka [IOK
https://m.edsoo.ru/7f4181ce

Bupryanbnsie u
peasIbHbIE IKCKYPCHH,
pa3BUBaIOIINE
BOCIIPHSITHE
ACTETUYECKHUX
Ka4yecTB (PU3NIECKOI
HayKHu: €
rapMOHUYHOTO



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

IMOCTPOCHUA,
CTPOroCcTu, TOYHOCTH,

JIJAKOHUYHOCTH.
Hroro no pazneny 28
Paznen 2. DuekTpryeckue ¥ MATHUTHbBIE SIBJICHUS
Huckyccns,
dbopMupyromas

2.1

DIEKTPUUYECKHUE 3aPsbl.

3apsiKeHHbIE Tea U UX
B3alMOJEHCTBHE

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce

TOTOBHOCTB K
aKTUBHOMY YYacCTHIO
B 00CYXICHUHU
00IIIECTBEHHO-
3HAYMMBIX U
TUYECKUX MPoOIIeM,
CBSI3aHHBIX C
NPaKTHYECKUM
IPUMEHEHHEM
JOCTH)KEHUH (pr3uKwy;
OCO3HAHHE BaXHOCTH
MOPaJIBHO "ITHUECKHX
NPUHINIOB B
JeSTETLHOCTH
y4€HOrO.

2.2

IlocTosHHbBII
BJIEKTPUYECKHUI TOK

20

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

PazBunaronue
y4eOHBIE CUTYAIIHH,
HaIpaBJICHHBIE Ha
AKTUBHOE Y4aCTHUE B
peLIeHN
MPAKTUYECKUX 3324



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

(B paMKax cembH,
00pa3oBaTeIHHOM
OpraHu3alui,
ropoja, Kpast)
TEXHOJIOTUYECKOH 1
COLIMaJIbHOMU
HaIPaBJICHHOCTH,
TPeOYIOIINX B TOM
qrcie U PU3NIECKUX
3HAHUU; HHTEPEC K
PaKTUIECKOMY
M3YUCHHIO
npodeccuid,
CBSI3aHHBIX C
(UBHKOI.

2.3

MarsuTHbIC SIBICHUS

1.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

['pynnoBeie mpoeKTHI,
pa3BUBAOIINE
Hay4HYIO
TH0003HATENBHOCTD,
MHTEPEC K
HUCCIIE0BATEILCKON
JIEATEIIbHOCTH.

24

DnexTpoMarHuTHas
WHTyKIUS

but6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

Jwuanor,
HarpaBJIeHHBIN Ha
0CO3HaHHE LIEHHOCTH
¢buznyeckoil HayKu
KaK MOIITHOT'O
MHCTPYMEHTA
MIO3HAHUS MHpa,



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

OCHOBBLI PAa3BUTHUA

TEXHOJIOTHH,
Ba)KHEHIIICH
COCTaBJISIONICH
KYJbTYpBI.

Uroro no pazgeny 37

PesepBHOE BpeMs 3

OBILIEE KOJIMYECTBO YACOB 68 14.5

I1O0 ITPOI'PAMME




9 KJIACC

n/n

HaumenoBanue pa3jienoB
U TeM MPOrpaMMbl

KoanuyecTBOo 4acos

KonTposabHbIe

Bcero
padoThbI

IIpakTyeckue
padoThI

J1eKTPOHHbIE
(uudposbie)
o0pa3oBaTe/bHbIE

pecypcbl

Buapl gesiTeJIbHOCTH
o0yyaruuxcs ¢
yueTom padoueii
NMporpaMMbl
BOCIIMTAHUSA

Pazne

Ja 1. MexaHu4eckue siBJIeHUA

1.1

MexaHndeckoe ABIKEHIE U
CIOCOOBI €r0 OIMCAHMS

10

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Jwuanor,
HaIpPaBIICHHBINA Ha
dbopmupoBaHue
MHTepeca K UCTOPUU
1 COBPEMEHHOMY
COCTOSIHUIO
POCCHICKON
(bU3UYECKON HAYKH;
LIEHHOCTHOTO
OTHOILICHHUS K
JIOCTHKEHUSIM
POCCUHCKHX YUEHBIX -
(U3BUKOB.

1.2

B3aumonaericTBue Tei

20 1

bub6moreka [IOK
https://m.edsoo.ru/7f41a4a6

Huckyccns,
dbopMupyromas
TOTOBHOCTB K
AKTHUBHOMY yYaCTHIO
B 00CYXICHUHU
00I1IECTBEHHO-
3HAYUMBIX U
ATHUYECKHX MPoOIIeM,



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

CBA3aHHBIX C
MPAKTUYCCKUM
MMPUMCHCHUCM
JOCTHO>KEHUH (pU3mKH;
OCO3HAHHE BAXKHOCTHU
MOPaJIbHO ITUYECKUX
IMPUHIIUIIOB B
JIEATEIIBHOCTH
y4€HOrO.

1.3

3aKOHBI COXpaHCHUA

10

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Jwnamnor,
HaInpaBJICHHbIN Ha
0CO3HAHHE IEHHOCTH
6e3omacHoro oopasa
JKU3HH B
COBPEMEHHOM
TEXHOJIOTUIECKOM
MUpE, BAXKHOCTH
paBmII 6E30MaCHOTO
MOBEJICHUSI Ha
TpaHCIIOPTE, HA
Joporax, ¢
AIIEKTPUUYECKUM U
TEIUIOBBIM
o0opyaoBaHUEM B
JIOMAIIHUAX YCIIOBHSX;
chopMupOBaHHOCTH
HaBbIKa pediekcuu,
MPU3HAHUE CBOETO
npaBa Ha OIIMOKY U
TaKOTO XK€ Mpasa y



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

JPYTroro 4enoBeKa.

Hroro no pazneny

40

Pa3zgen 2. Mexann4yeckue KoJ1e0aHud U BOJTHBI

2.1

MexaHnndeckue KoaeOaHus

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

PazBuBaronue
y4eOHbIE CUTYAIIHH,
HaIpaBJICHHBIC HA
aKTUBHOC yJacTHe B
pelieHun
MPAKTHYECKHX 3a7a4
(B paMKax cembH,
00pa3zoBaTeIbHOM
OpraHu3aIy,
ropoja, Kpast)
TEXHOJOTUYECKON U
COLIMAJIbHOMU
HATIPABIICHHOCTH,
TpeOyIOUINX B TOM
qrcie U GU3NIECKUX
3HaHUU; HHTEpEC K
MPAKTHYECKOMY
U3YUCHHIO
npodeccuid,
CBSI3aHHBIX C
(bU3UKOI.

2.2

MexaHu4eckue BOJHBL. 3BYK

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Jwnamnor,
HaIlpaBJICHHBIN HA
OCO3HAHHE LIEHHOCTU
bu3nUecKoi HayKu



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

KaK MOII[HOTI'O
MHCTPYMEHTa
[IO3HAHUS MUPA,
OCHOBBI Pa3BUTHSA

TEXHOJIOTHH,
BaKHEUILEH
COCTaBJISIOICH
KYJIbTYpHI.
Hroro no pazneny 15
Pa3znen 3. DiieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI
PazBuBaroniue

3.1

DNEeKTPOMArHuTHOE TOJIE U
ANEKTPOMArHUTHBIC BOJHBI

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

yueOHbIE CUTYaINH,
HaINpaBIICHHBIC HA
aKTUBHOE y4acTHeE B
pelIeHun
MPAKTHYECKHX 33124
(B paMKax cembH,
o0pa3oBaTeNbHOM
opraHu3alum,
ropoja, Kpasi)
TEXHOJOTUYECKOU U
COLMAIbHOU
HATNPaBIEHHOCTH,
TpeOyIOIKX B TOM
qucie U PU3nIeCKuX
3HAHUM; UHTEPEC K
MPAKTHIECKOMY
U3YYEHHIO
npodeccuid,



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

CBSI3aHHBIX C
(bu3UKOM.

Hroro no pazneny

Pa3nea 4. CBeroBbIe SIBJICHUS

4.1

3aKOHBI pacpOCTPAHEHUS
CBETa

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

Pa3BuBaromiue
yueOHbIE CUTYalluH,
OpUEHTUPOBAHHBIC HA
MPUMEHEHHE
buznYeCKUx 3HAHUI
IUTSL pelIeHus 3aa4 B
obnactu
OKpYXaroIle Cpeasl,
TUTAHUPOBAHHUS
MOCTYTIKOB M OLEHKU
UX BO3MOYKHBIX
HOCJIEACTBUN JUIA
OKPYXAaIOIEH CPebI;
OCO3HaHHE
rJ100aIBbHOTO
xapakTepa
IKOJIOTHYECKUX
npobieM U myTei ux
pEIICHHUS.

4.2

JIuH3b! ¥ onTHYECKHE
PUOOPHI

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

['pyImoBbIC MPOEKTHI,
pa3BUBAIOIINE
HAYIHYIO
JI0003HATEIIBHOCTD,
UHTEpEC K



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

HCCHeHOBaTeHBCKOﬁ
JACATCIBPHOCTH.

4.3

Paznoxenue 6emoro cBeTa B
CTIEKTP

Bbub6muoreka [IOK
https://m.edsoo.ru/7f41a4a6

PazBuBaroniue
yueOHbIC CUTYaIlUH,
HaIlpaBJIEHHbIE HA
AKTUBHOE y4acTHE B
perieHun
MPaKTUYECKUX 3a/1a4
(B paMKax cembH,
o0pa3oBaTeNbHOI
OpraHu3anuy,
ropoja, Kpasi)
TEXHOJOTUYECKOU U
COLUAIBHOMN
HaIpaBJIEHHOCTH,
TPeOYIOMHX B TOM
qrciie ¥ PU3NICCKUX
3HaHUU; UHTEPEC K
MIPaKTUYECKOMY
N3Y4YEHUIO
npodeccuid,
CBSI3aHHBIX C
(bU3UKOI.

Hroro no pasueiny

15

Paznen 5. KBanroBble IBJIeHUA

5.1

I/ICHYCKaHI/Ie H IIOIJIOIICHHUC
CBE€Ta aTOMOM

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6

Pa3BuBaromue
yueOHbIC CUTYaIUH,
OpUEHTUPOBAHHBIC HA



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

5.2

CtpoeHue aTOMHOTO siipa

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

IPUMCHCHHE
(bU3UYECKUX 3HAHUN
JUTSL pEIICHUS 33129 B
obOnactu
OKpYXaroIIeH cpepl,
TUTAHUPOBAHHMS
MTOCTYIIKOB M OI[CHKH
HX BO3MOKHBIX
MOCJIEICTBUM 11
OKPYXKArOIIeH Cpe/ibl;
OCO3HaHUE
r7100aJBHOTO
Xapakrepa
AKOJIOTHYCCKHUX
npoOJIeM U MyTeH ux
peIICHHUS.

PazBuBaroniue
yueOHbIE CUTYaINH,
OpUEHTUPOBAHHBIC HA
MpUMEHEHHE
(bU3UYECKUX 3HAHUN
JUJISL pelIeHus 3a1a4 B
obmactu
OKPY’KaroIlleH cpespl,
TUTAHUPOBAHMUS
MOCTYIKOB Y OLEHKU
WX BO3MOHBIX
MOCJIEACTBUH ISt
OKpY’KaroIlleu cpeibl;
OCO3HaHHE



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

rJ100aIbHOTO
Xapakrepa
HKOJIOTHUECKUX
npobiem U myTei ux
pelLeHHS.

5.3

S nepHblie peakuuun

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Buptyanbnasie u
peasbHbIE SKCKYPCHUH,
pa3BUBalOIINE
BOCTIPUSTHE
ACTETHUYECKUX
Ka4ecTB (PU3HUECKOM
HayKu: e€
TapMOHUYHOTO
MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH.

Hroro no pazneny

17

Paspnen 6. IloBTopuTebHO-00001aI0IIHIT MOAY 1B

6.1

[ToBTOpenue u 00001IeHNE
coJiep>KaHus Kypca (GU3NKU
3a 7-9 xnacc

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Jwnamnor,
HanpaBJICHHbBIN Ha
¢dbopmupoBanue
MHTEpeca K UCTOPUU
Y COBPEMEHHOMY
COCTOSTHUIO
poccuiicKon
¢$uznyeckoil HayKu;
LIEHHOCTHOT' O
OTHOIIEHHUS K



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

JIOCTHXKEHUSIM
POCCUICKHX YyYEHBIX -
(U3UKOB.

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

102

27







HNOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
KosnyecTBOo 4acoB JJIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka KonTpoasnsie | IIpakTnuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsbI
pecypchbl

1 ®dusuka — Hayka o npupone. AsneHus 1
MIPUPOJIBI
Ou3nyecKue sIBICHUS 1
Ou3nYeCKUe BEIIMINHBI U KX U3MEPCHHE
Ypok-uccnenosanue "M3mepenue

4 TEMIIEPATYPHI IPU TIOMOIIHN KUIAKOCTHOTO 1 1
TepMOMETpA U IaTYMKa TeMnepaTypsl"”

5 MeTtobl HaydyHOT0 NO3HaHUA. OnucaHue 1 bubnuorexa [IOK
(U3HYECKUX SIBICHUN C TIOMOIIBIO MOJICTICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka rumoTe3s:

6 JATbHOCTH MOJNETA MIapUKa, MyIIEHHOTO 1 1
TOPU3OHTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIIE
BBICOTA ITycKa"

Crpoenne Beniecta. ONBITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE 1 bubmmorexa [IOK
p p https://m.edsoo.ru/ff09fe0a
BElIeCTBa
8 JIBMOKEHHE YaCTHI] BEIICCTBA 1 bubmmorexa [OK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITh O

9 HaOJIIOJICHUIO TEIIJIOBOTO PACIIUPEHUS 1 1

razoB»



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

10

AFpCFaTHBIC COCTOSAHHNA BE€IICCTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

11 O606mmenue o pasneny «IlepBoHadanbHbIe E::i?;jﬁ::éifﬁﬁf 020378
CBEJICHUS O CTPOCHHUH BEILIECTBAY
12 Mexannyeckoe ABmKeHne. PaBHOMepHOE 1 bubmuorexa [IOK
HEPaBHOMEPHOE JBHKECHUE https://m.edsoo.ru/ff0a05c6
bu6nmoreka [IOK
13 CkopocTs. EHHHLEL CKOpoCTH https://m.edSO(])_.[ ru/ff0a079c
14 Pacuer myTu ¥ BpeMEHH JIBHIKCHHSI bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuus. Macca — mMepa MHEPTHOCTH TN ngg;;fg;gﬁ}:f 02010
16 [InoTHOCTH BemecTBa. PacyeT maccsl u bubnuorexa [JOK
o0beMa Tela 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHnas pabora «OnpeneneHue
TUTOTHOCTH TBEPIOTO TEIIa
18 Pemenue 3aga4 no teme "[lnoTHOCTH but6mmoreka [IOK
BerlecTra" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBHCHUMOCTH pacTsbkeHus (aedopMarim)
MPYKHUHBI OT TPUIIOKEHHON CHITBI»
21 [[IBnenue Tarotenus. Cuia TSKECTH
| o e et
"Cruma TskeeTi" https://m.edsoo.ru/ff0a1778
23 Cuna TspKeCcTH Ha IpYTuX IUIaHeTax. bu6mmoreka [IOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

dusnyeckue XapaKTEPUCTUKU ITJIAHET

https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK
24 Vsmeperme cir. JliHamomeTp https://m.edsoo.ru/ff0al8cc
bub6mmoreka [IOK
25 Bec tena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CrnioxeHue IByX CHUJI, HalPaBJIEHHBIX 10 bu6nmoreka [IOK
oaHOU npsiMoi. PaBHoaelcTBYOIast CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anau no reme
"PaBHOzElNCTBYIOIIAsK cui'”
Cwita TpeHus u e€ Buabl. TpeHue B mpupoe bubmuorexa [IOK
28
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabora «3yuenue
29 3aBUCUMOCTU CUJIBI TPEHUS CKOJIBKECHUS OT bubmuoreka [IOK
CHJIBI IaBJICHMS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPHUKACAIOIINXCS TTOBEPXHOCTEI»
30 Pemenue 3anau Ha onpeneneHue
PaBHOICHCTBYIOILIECH CUIIbI
Pemenue 3agaud no remam: «Bec tenay,
31 «I"padnueckoe nzodpakeHune cuny, «CHIIb, Brbmmoreia LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CHT»
KonTtponsHas paboTa mo tremam:
39 «MexaHunueckoe JBUKEHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I"padudeckoe
n3zobpaxenue cuin, «CUIIb»
33 Jasnenne. CriocoObl yMEHBIIICHUS U bu6mmoreka [IOK
YBEJIMYEHHUSI JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBienue ra3za. 3aBUCHUMOCTh JIaBJICHHUS raza bubmuorexa [IOK

oT 00bEMa, TemMnepaTypbl

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35 [lepenaua naBieHus: TBEPIBIMU TEIIAMH, bub6mmoreka [IOK
JKHIKOCTSIMH U razamMu. 3axoH llackamns https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B )KUJIKOCTH U T'a3€, BBI3BAHHOE bu6muoreka [IOK
JIEVCTBUEM CUJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBnenue B bubmuorexa [IOK
JKHIKOCTH U rase. 3akoH Ilackamsay» https://m.edsoo.ru/ff0a2826
bu6nmoreka [IOK
38 Coobmaiontmecs cocye! https://m.edSO(])_.[ ru/ff0a2970
39 [MunpaBnuueckuii mpecc BH6J_IHOTeKa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopiiHEBON KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMiIu U IpUIUHBL € bubmuoreka [IOK
CYILLIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATMOCchepHOE 1aBIICHHE Eﬂ?ﬁﬁ;?ﬁﬁf 0azbsa
43 W3mepenune atmocdepHoro napnerus. Onpit bu6mmoreka [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTbH aTMOC(EPHOTO JaBICHUS OT bu6nmoreka [IOK
BBICOTBI HaJ[ YDOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 BapomeTtp-aneponn. AtmochepHoe naBieHHe bu6mmoreka [IOK
Ha pa3JIM4YHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo reme " ATMocdepHoe
nasieHue"
47 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE bu6muoreka [IOK
B HUX TeJ0. ApXUMENOBa CUIIa https://m.edsoo.ru/ff0a3276
48 Jlaboparopnas pabota «Onpenenenue bu6nmnoreka [IOK

BBITAJIKUBAIOIIEN CHJIbI, ICHCTBYIONIEH Ha

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

TEJI0, IIOIPYKEHHOC B XKUJAKOCTb)

JlabopartopHasi paboTa 1o Teme
«HccnenoBanue 3aBUCMMOCTH Beca Tea B

but6mmoreka [IOK

49 1
BOJI€ OT 00bEMa MOTPYKEHHOHN B )KUJIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJa»
but6mmoreka [IOK
50 [TnaBanue Tea
https://m.edsoo.ru/ff0a3a96
JlaGopatopHas padora "KoHcTpynpoBanue
51 apeoMeTpa UM KOHCTPYUPOBAHUE JIOAKU U 1
omnpeneneHue e€ rpy30noabLEMHOCTH"
Pemenue 3aga4 no remam: «llnaBanue
52 cynoB. Bo3ayxomaBanuey, «JlaBieHue bubmmorexa OK
YAOB. yx L https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, KUAKOCTEH U Ta30B»
53 KonTponbHas pabota no teme «JlaBnenue
TBEPJBIX TEJN, KUIKOCTEH U ra30B»
bu6moreka [IOK
54 MexaHnueckas paboTa
p https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
55 MouHocTtb. EMUHUITBEI MOIITHOCTH
H FHHHL H https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenopanue "Pacuét MomHoCTH, 1
pa3BUBaEMOI MPU MOIBEME T10 JIeCTHHIIE"
57 IIpocteie Mexanu3msbl. Peryar. PaBHoBecue
CHJI Ha pblyare
Prruaru B TexHuke, ObITY U IPUPOJIC.
58 JlaGopartopnas padora «MccnenoBanue 0.5 bubnmorexa HOK
P . PHAAD ' https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS PhIYAray
59 Pemienue 3ama4d nmo reme «YcnoBust bubmuoreka [JOK

paBHOBECHSI pbluara

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

Koadduruent nonesnoro necTeust

60 Mexanu3ma. JlaboparopHas padbota 1 0.5
«M3mepenne KIIJ] HaKJIOHHOM TUIOCKOCTH»
61 Pemenne 3aga4d mo teme "Pabora, 1 but6mmoreka [IOK
MoiHocTh, KIT/1" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sueprusi. Kunetnueckas u 1 bu6nmoreka [IOK
MOTEHLMAIbHAS SHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPIUH 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TeME
"JKcrepuMEHTAIBHOE OIpeieTICHUE
64 W3MEHEHUSI KHWHETUUYECKOW U TIOTEHIIMATIbHOM 1 1
SHEPTUU MPU CKATHIBAHUH TeJa 10
HaKJIOHHOM MI0CKOCTH"
65 KonTponbhas pabora no teme «Pabora u 1
MOIIHOCTb. DHEPTHUS»
Pabota ¢ Texctamu 1o Teme "MexaHU4eCcKoe but6mmoreka [IOK
66 1
nBmxenue" https://m.edsoo.ru/ff0adee6
67 PaGota c Texkctamu o Teme "JlaBieHue 1 bubmuorexa [IOK
TBEPJBIX TEJN, )KUIKOCTEH U Ta30B" https://m.edsoo.ru/ffOa4ffe
68 PaGora ¢ Texctamu mo Teme "Pabora. 1
MormHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KIIACC

KoauuecTBo yacoB JIeKTPOHHbIE
Ne nu(ppoBbIe
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bceero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchbl
OCHOBHBIE TOJIOKEHHSI MOJIEKYIISIPHO-
1 KUHETUYECKON TEOPUU U UX OINBITHBIC 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca 1 pazMep aTOMOB M MOJIEKYIT 1
3 Mogenu TBEPIOTO, )KUAKOTO U 1 bubmuorexa [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO, KHUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BEIIeCTBA Ha 1
OCHOBE TIOJIO’KEHUI MOJIEKYISPHO-
KMHETUYECKON TEOpUHU
bubmuorexa [IOK
) Kpucrannuueckue u aMmopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE M KallWJUISIPHOCTb. 1 bubnmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuIMpeHne u cxxaTue 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEeMIIEpaTyphl CO 1
CKOPOCTBIO TETJIOBOTO IBUKEHUS YACTHUI]
9 Buytpennss sneprus. CriocoObl U3BMEHEHUs 1 bu6nuorexa [IOK
BHYTPEHHEHN 3HEPrUun https://m.edsoo.ru/ff0a5c60
bubnunoreka [JOK
10 Buns! Terionepegaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypok-koubepennus "IlpakTnyeckoe

11 HMCIOIb30BaHHE TEIIOBLIX CBOMCTB BEIIECTB bubmmorexa [OK
. https://m.edsoo.ru/ff0a65c0
Y MaTepHUasoB B IEJISIX SHEPrOCOEPEIKCHUS
12 KonuuecTBo Teminotel. Y aenpHas bu6mmorexa [IOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIIOBOro OanaHca. bub6muorexa [IOK
TennooOMeH 1 TeTIoBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas padora "HccienoBanue
14 HBJ‘IeIfI/I}I TI;HJ'IO(I))6MCHa MPY CMEIIMBaHUH bubmorexa LHOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOHOU U TOPSUEH BOJIBI
Pacuer konu4gecTBa TEIJIOTHI, HEOOXOUMOTO
15 JUIsl HAarpEBaHMsI TeJla U BbIICIIIEMOT0 UM
MIPH OXJIAXKICHUN
16 JlaboparopHas padota "Onpeznenenue bubnmoreka [JOK
YIEIbHOM TEIIIOEMKOCTH BellecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIINUBA. Y IeJbHas TEII0Ta bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE
18 KPHUCTAJNIMISCKHUX TEII. Y ASIIbHAS TEII0Ta bubmotera [JOK
P ihde https://m.edsoo.ru/ff0a71d2
IUIABJICHUS
19 JIaGopatopHas pabota "Onpenenenue bubnuoreka [IOK
YIEIbHOM TEIJIOTHI TUIABICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIMSL. bubnmoreka [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbpHas Temiora
21 napooOpazoBaHus U KOHEHCAIIUH. bubnmoreka [JOK

3aBHCHMOCTB TEMIIEPATYPHI KUTICHUS OT
aTMOC(EpHOTO TaBJICHHS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

Brnaxnocts Bo3ayxa. Jlaboparopnas pabota
"OnpeneneHne OTHOCUTETBHONM BIAXKHOCTH

BO3yXxa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemienue 3ama4d Ha OIPEACIICHUC BJIAXKHOCTU
BO3yXa

24

[TpunHuMIIBI paGOTHI TEIJIOBBIX JBUTATENEH.
[lapoBas TypOuHa. /[Burarens BHyTPEHHETO
CrOpaHus

25

KIII TermoBoro npuratens. TernmoBbie
JIBUTATEJIN U 3aIIUTA OKPYXKAIOMIEH CpeIbl

bubmuorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUU
B TEILJIOBBIX IIpoLIEcCax

27

[ToaroToBKa K KOHTPOJIBLHOM paboTe MO TEME
"TeruioBrle aABicHUA. U3MeHeHUE
arperaTHbIX COCTOSIHUI BemecTna'

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas padora no teme "TeruioBsle
sBneHusl. Vi3MeHeHne arperaTHbIX COCTOSHUM
BelecTna"

bubmuorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpuzanus Tei. JIBa pona
ANMEKTPUICCKUX 3apsI0B

30

VYpok-uccnenoBanue "Inexkrpusanus Tel
WHIYKIUEN U IPU CONTPUKOCHOBEHUN"

31

B3anmoneiicTBue 3apsHKeHHBIX TeJl. 3aKOH
Kynona

bubmuorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

Onexrpuueckoe nojue. HanpspkeHHOCTD
anexkTpudeckoro nois. [puHmmn
CYIEPHO3ULHNHU IEKTPUUECKUX MOJIeH

bubmuorexa [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn SJICKTPHUYCCKUX 3apA10B.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DnemeHTapHbId 3apsaa. CTpoeHne atoma

34 [IpOBOAHMKY U TUAIIEKTPUKU. 3aKOH bu6nuorexa LIOK
COXPAHEHUS JIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3a1a4 Ha IPUMEHEHUE CBOMCTB bubnnoreka [IOK
3IIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKUN TOK, YCIIOBUS €T0
36 cymectBoBaHus. Mcrounnku brbmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JIeHcTBUS STIEKTPUIECKOTO TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiicTBue
38 AJIEKTPUUYECKOTO IMOJISl Ha IPOBOJHUKH U 1
OUDJIEKTpUKN"
39 DIIEKTPUYECKUI TOK B METAJIAX, JKUJIKOCTAX bubnmoreka [IOK
U ra3ax https://m.edso0.ru/ff0a9838
40 DJeKTpuyecKas 1ernb U €€ COCTaBHbIC YaCTH
41 Cuna Toka. JlaboparopHas pabota 05 bubnnoreka [IOK
"M3Mepenue u peryampoBaHue CUiIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpskeHue. Bonbrmerp.
42 JlaboparopHas pabota "M3mepeHue u 0.5 bubmmorexa [JOK
| https://m.edsoo.ru/ff0a9e14
PEryIUpOBaHKE HAMIPSKCHUS
43 CornpoTuBIiieHHE POBOJIHUKA. Y IEJIBHOE bubnmoreka [JOK
COIPOTHUBJICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh
44 3JIEKTPUYECKOTO0 CONPOTUBIICHUS 1 bubnnoreka [IOK
IPOBOJHUKA OT €r0 IJIMHbI, IUIOAAN https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEYeHUsI U MaTepuana"
45 3aBUCUMOCTD CHJIbI TOKA OT HAPSKCHMUS. bubnmoreka [JOK



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

3akoH Oma 15 ydacTKa Lenu

https://m.edsoo.ru/ff0aad44a

JlabopaTtopHas pabota "HccienoBanue
3aBHCHUMOCTH CHJIBI TOKA, HIIYIIETO Yepe3

bu6nmmoreka [IOK

46
PE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsbKeHUs Ha pe3ucrope”
47 [locnengoBarenbHOE U MapajlieIbHOE
COCIMHEHUSI TIPOBOIHUKOB
JlaboparopHas pabota "lIIpoBepka npaBuia
48 CJI0’KE€HHUS HANPSKEHUH MpU bubnmoreka [IOK
MOCJIEAOBATENFHOM COEIUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos"
JIaGopatopnas pabota "IIpoBepka npaBuiia
49 JUISL CUJIBI TOKA TIPU MapajiieIbHOM bubmmorexa [IOK
prTap " https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha mpumeHenue 3akoHa Oma bubnnoreka [IOK
JUISL PA3JIMYHOTO COEIMHEHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. bu6mmoreka [IOK
3akoH [[>xoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHas padota "Onpenenenue bubnunoreka [JOK
paboThl U MOIIIHOCTH AJIEKTPUYECKOrO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUeCKUe e U MOTpeOuTenu
53 IJIEKTPUIECKOM HEepruu B ObITy. KopoTkoe bubmorexa LIOK
p Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroToBKa K KOHTPOJIBLHOM paboTe MO TEME
54 "DnexTpuueckue 3apsapl. 3apsyKEHHbIE Tela bu6nmorexa [IOK
U UX B3auMoneucTsus. ITocTostHHBIN https://m.edsoo.ru/ff0abd2c
3JIEKTPUYECKUM TOK"
55 Kontponbhas paboTa o teme bubmuotexa [IOK



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

"DnexkTpuuecKue 3apsaabl. 3apsHKeHHBIE Tela
H X B3auMoneHcTBU. IlocTOSHHBIN
AJEKTPUYECKUN TOK"

https://m.edsoo.ru/ff0abea8

56 [locTostHHBIE MATHUTBHI, UX B3aUMOJICICTBUE
57 VYpoxk-uccnenosanue "Mzydenne nouaen 1 bubmmorexa [IOK
MMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe noJjie. MarHuTHOE 1oJie 3eMJId U bubmuotexa [JOK
€ro 3Ha4eHHeE JIJIs )KM3HU Ha 3emiie https://m.edsoo.ru/ffOacOba
OnbIT Dpcrena. MarautHoe mose
59 ANEKTPUYECKOro Toka MaruutHoe mnose bubmmorexa [IOK
P https://m.edsoo.ru/ff0ac1d?
KaTYILIKH C TOKOM
[IpumeHeHre 31eKTPOMarHuTOB B TEXHUKE.
60 JIabopaTopHas pabora "U3ydeHue neiicTBus 0.5 bubmmorexa [OK
PATOPHaA P i | ' https://m.edsoo.ru/ff0ac74a
MarHUTHOT'O TOJISl HA MPOBOJHUK C TOKOM
DneKTpoABUTaTENb OCTOSTHHOTO TOKA.
Hcnonp3oBaHue 37€KTpoBUTaTENICH B
61 TEXHUUYECKHUX YCTPONCTBAX U Ha TPAHCIIOPTE buommorera LOK
yerp " P pre. https://m.edsoo.ru/ff0ac86¢c
JlaboparopHas padota "KoHcTpynpoBaHue u
n3ydeHue paboThl dJIEKTpOABUTATEIIS"
62 OnbiTel Papanes. 3aKOH AIEKTPOMarHUTHON
naaykuuu. Ipasumno Jlenna
DnekrporeHepatop. CrocoObl NOTydeHUS
63 ANEKTPUUICCKON SHEPTUU. DICKTPOCTAHIINN
Ha BO300HOBIISIEMBIX HCTOYHHUKAX YHEPIUH
64 [loaroToBka Kk KOHTPOJIBHOM paboTe 1O TeMe
"DnexTpuueckue U MarHUTHBIE sABJICHUA"
65 KonTponbhas pabora o teme bubnmoreka [IOK

"DJIeKTpUUECKUE U MATHUTHBIC SIBIICHUS "

https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

Pa6ora ¢ Texkctamu o teme "TerioBbie bubnmoreka [JOK
66 1
sIBJICHUS" https://m.edsoo.ru/ffOacc5e
67 Pabota ¢ Texctamu 1o Teme "[locTosTHHBIM 1 bubmuorexa [IOK
JJIEKTPUYECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PaGora ¢ Texctamu o Teme "MarHuTHbIE 1
siBJICHHS "
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 14.5



https://m.edsoo.ru/ff0acc5e
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9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne nudposbIe
Tema ypoka Konrpoabusie | IIpakTHyeckue
n/n Bceero o0pa3oBaTeJibHbIE
padoTbI padoTbI
pecypchbl
1 Mexanundeckoe IB>KeHrne. MatepuaiibHas 1
TOYKA
5 Cucrtema orcuetra. OTHOCUTEILHOCTD 1 bubnuorexa [JOK
MEXaHUYECKOTO IBUKEHHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPAMOIUHENHOE NBUKECHHE 1 bubnnorexa LIOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMEpHOE NPAMOIUHENHOE IBUKCHUE. 1
CpenHsisi © MTHOBEHHAsI CKOPOCTh
[IpsiMmonMHEHOE PaBHOYCKOPEHHOE bubnmnoreka [JOK
) 1
JBIDKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocThb IpSMOIMHENHOTO
6 PaBHOYCKOpEHHOTO ABIKeHUs. [ padux 1
CKOPOCTH
JIaGoparopnas padora "Onpeaeienne
7 CKO peHI/IfI) TGH;) npu aBHOPCKO €HHOM 1 1 bubmmorexa LIOK
YEKOP PP . YCROP " https://m.edsoo.ru/ff0adb18
JBHKCHHH 110 HAKIIOHHOW TIOCKOCTH
8 CBobOoaHoe nagenue tei. OnbITel [ anunes 1
PaBHOMEpHOE IBHKEHHUE TIO OKPYKHOCTH.
9 Ilepuon I/II)‘IaCTOTa 00 aHICHI/ISIpJ}_][>II/I<HeI>'IHa$I 5 1 bubnmorexa HOK
P p ’ https://m.edsoo.ru/ff0ae176
YIJI0Basi CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
11 [lepsrrit 3akon HeroToHa. BekTop critbt bubnuorexa [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroToHa. bubnuorexa [LIOK
PaBHopelicTByronas cuiia https://m.edsoo.ru/ff0ae72a
. bubmotexa LIOK
13 Tpetuii 3akon HetoToHa. Cynepno3unus Cui https://m.e dSO(I)_.[I’U 1£1080982
14 Pemenne 3a1a4 Ha IpUMEHEHUE 3aKOHOB bubnmoreka [JOK
HeroToHa https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocts. 3akon I'yka ﬁ;ﬁﬁfﬁ? gﬁanecaZ
16 Pemenue 3anay no teme «Cuina ynpyroctu
17 JlabopartopHnast pabota «Onpenenenue bu6mmoteka [IOK
JKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoteka [JOK
18 Cuna Tpetis https://m.edso:)_.[ ru/ff0af738
bubmuorexa [JOK
19 Pemenue 3agau no reme «Cuia TpeHUsD https:/m.e dsog)l.ru IF10afa26
20 Jlaboparopuas pabota "OnpenencHue bu6muoreka [IOK
KO3 PHIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ffOaf8be
21 Pemenue 3amau nmo teme "3akoHbl HeroTOHA. bu6anorexa LIOK
Cuna ynpyroctu. Cusna Tpenust" https://m.edsoo.ru/ffOafb8e
29 Cuna TSKECTH U 3aKOH BCEMUPHOTO bu6muoreka [IOK
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHbepenius "J[BkeHHE TeJT BOKPYT
23 rpaBHTAIMOHHOTO IeHTpa (CotHeYHas
cucrema). ["anaktuku"
24 Pemenue 3agau nmo teme "Cua TSKECTH U bubnuorexa [JOK
3aKOH BCEMHUPHOIO TArOoTeHus" https://m.edsoo.ru/ff0af5f8
25 [lepBast kocMHuYecKasi CKOPOCTb. bubnuorexa [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepUaIBHOW TOYKHU.
AbcomoTHO TBEpAOE Teno. PaBHOBecHe

but6mmoreka [IOK

26
TBEPIOTO TeNa € 3aKPEIVIEHHOM OCBIO https://m.edsoo.ru/ffO0afe36
BpallleHUs
27 MowmeHnT cuibl. LleHTp TshkecTn
28 Pemenue 3agad mo reme "MOMEHT CHUIIBI. bubnuorexa [JOK
Hentp Ts0K€CTH" https://m.edsoo.ru/ffOb02b4
[ToaroroBka K KOHTPOJIBHON paboOTe MO TeMe
29 "MeXaHU4ECKOE IBUKEHUE bubnnorexa LIOK
N \ ' https://m.edso0.ru/ff0b0408
B3anmoneiictBue Ten
Konrponbnas padora o teme
30 "MexaHU4YeCcKoe IBMKEHUE bubmmorexa [IOK
N 8 . ’ https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue ten
Nmnynec Tena. Umnynbe cuibl. 3aKoH
31 COXpaHEHUsI UMITYJIbCa. YTIPYroe u bubmmorexa [IOK
P Y o 20 https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJICHCTBUE
39 Pemenue 3amad mo teme "3aKoH COXpaHEHUS bubmmoreka [IOK
umimynsca' https://m.edso0.ru/ffOb096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE ABIKEHUE
B IIPUPOJIE U TEXHUKE"
but6mmoreka [IOK
34 M 0
CXAMMACCIad paboTa 1 MOIHOCTS https://m.edsoo.ru/ff0b0a84
35 PaboTa cuiibl TSKECTH, CHIIBI YIPYTOCTH U bu6mmoreka [HOK
CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
Jlaboparopnas pabota «Onpenenenue
36 pabOThI CHITBI TPEHUS TIPH PABHOMEPHOM

JBHXXCHUHU TCJIa I10 FOpHSOHT&J’IBHOﬁ



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

IOBEPXHOCTU

Casi3b 3Hepruu U padotsl. [loTeHanpHas

37
SHEprus
Kunernueckas sneprus. Teopema o bu6muoreka [IOK
38 .
KUHETUYECKOW SHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHHUS YHEPTUU B MEXAHUKE
40 JlaGopaTopHnas pabora «/3yuenue 3akoHa bu6nuoreka [IOK
COXPAHEHHUsI DHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHOC IBHKEHUE H €TO bubmmoreka [IOK
XapaKTEpUCTUKH https://m.edsoo.ru/ff0b1858
42 3aTyxaroiue kojaebanusi. BeiHyK/1eHHbIE bu6muoreka [IOK
konebanus. PezoHaHc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyeCcKuid U NMPY>KUHHBIA MAsITHUKU
VYpok-uccnenopanue «3aBUCUMOCTD TIEPHOIA
44 KOJIcOaHUH OT KECTKOCTHU IIPY>KUHBI M MaCChI bubmorera [JOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpalienre SHEPTruU IPH MEXaHUUECKUX
KOJIeOaHUAX
Jlaboparophnas pabota «Onpenenenue
46 ‘IaCTOI:”)FLI Hpr[e Ifo a Kone6azml:71 MPY>KUHHOT'O bubmmorexa [IOK
pHOA 26 https://m.edsoo.ru/ffOblaec
MasITHUKa»
JlabopaTtopnast pabota «IIpoBepka
47 HGSaBI:/ICI/II\IZOCTI/IpHC noja IlzonegaHHﬁ rpysa bubmorera [JOK
pHOA py3a, https://m.edsoo.ru/ffOb197a
MOJIBEIIICHHOTO K HUTH, OT MacChI Tpy3a»
Mexanudeckue BoiHbL. CBOMCTBA
48 MeXaHW4YeCKuX BOJH. [IponopHbIC 1 bubmmorexa LIOK
Pl https://m.edsoo.ru/ffob21fe
TIOTIEPEYHBIC BOJTHBI
49 Ypok-koHpepeHus "MexaHnueCcKre BOJIHbI



https://m.edsoo.ru/ff0b0c32
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B TBEpAOM Tee. CelicMuyeckre BOJIHbI"

50 3Byk. PacnipoctpaHenne u oTpakeHHE 3ByKa
51 VYpok-uccnenosanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"
59 ['poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pE30HAHC
53 Ypok-koHpepeHims "YIpTpa3ByKk u bu6mmoreka [IOK
MH(Pa3BYK B IPUPOJIE€ U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka K KOHTPOJIBHON paboTe MO TeMe
94 "3akoHbI cOxpaHeHusl. MexaHndeckue Bubamorexa [IOK
PAHCHIT https://m.edso0.ru/ff0b25f0
KoJie0aHUs U BOJIHBI
KonrtponsHas pabora no teme "3aKoHbI
55 coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"
DJIEKTPOMAarHUTHOE TIOJIE. bu6muoreka [IOK
56
DNIEeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koudepennus "[lkana
58 3JIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBanue bu6mmoreka [IOK
AJIEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBsA3H"
Ypoxk-uccienoanue "M3yueHne cCBONCTB
bub6anoreka LIOK
59 AJIEKTPOMAarHUTHBIX BOJIH C IIOMOIIBIO
| https://m.edsoo.ru/ffOb2c6c
MOOHITEHOTO TeedoHa
60 Pemenue 3a1a4 Ha onpesiesieHue 4acToThl U
JUTMHBI 3JIEKTPOMarHUTHON BOJTHBI
61 DJIeKTpOMarHuTHas MpUpojia CBETa. bu6mmoteka [IOK

CxopocTth cBeTa. BomHOBBIE CBOWICTBA CBETa

https://m.edsoo.ru/ff0b31d0
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Ucrounuku ceeta. [IpsiMonuneitHoe

62 acrpocTpaHeHue csera. 3atMeHnsa CoiHia u bubmmorexa [OK
pactpoctp ' i https://m.edso0.ru/ffob3658
Jlynsl
3aKoH OTpa)KeHHUs CBeTa. 3epKana. PemeHue
63 3aJ1a4 Ha IPUMEHEHHE 3aKOHA OTPaKEHUS bubmmorexa [JOK
a p p https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomnenue cBeTa. 3aKOH MPEIOMIICHUS bu6nuorexa [IOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTPEHHEE OTPAKEHHUE CBETA.
65 I/IcnonbsoBﬁie HOJ‘IHOIE_) BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/ff0b3c5¢
OTpa)KCHI/Iﬂ B OIITUYCCKHUX CBECTOBOAAX
JlaGopatopHnas pabora "HccnenoBanue
66 3aBHCHUMOCTH yTJIa MPEJIOMIICHHS CBETOBOTO
Jy4a OT yIJia aJIeHUs] Ha TpaHuIle "BO3AYX-
cTexio""
Ypok-koHpepenmus "Micnons3oBanue
67 MOJTHOTO BHYTPEHHETO OTPasKCHUSI:
CBETOBO/IBI, ONITUKOBOJIOKOHHAS CBS35"
but6mmoreka [IOK
68 JInaser. Onrrdeckast cuia JIHH3EL
https://m.edsoo.ru/ff0b3f2c
bubmunorexa LIOK
69 INocTpoenue n300pakeHUi B TUH3aX
p p https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabora "OnpeneieHue
70 box Ic)HorE aCfTOSIHI/ISI u olzlmqecxoﬁ CHJTBI bubamorexa [IOK
YCHOTo p ! https://m.eds00.ru/ff0b4206
CcOoOMparoNIeit JIMH3BI
71 Ypok-koHpepenus "OnTuaeckre TMH30BbIC bu6muoreka [IOK
npuoops" https://m.edsoo.ru/ffOcOa7e
72 [';1a3 xak onrtuyeckas cuctema. 3peHue bubnuorexa [JOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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VYpoxk-koudepennus "Jledextsl 3penus. Kak

https://m.edsoo.ru/ff0b4684

73 "
COXpPaHUTD 3PEHHE
PasnoxxeHne 6enoro ceeta B crieKTp. ONbITHI
74 Herorona. CrnoskeHre CeKTpalbHBIX [IBETOB. bubamorera TIOK
https://m.edsoo.ru/ffOcOf4c
Hucnepcus ceeta
Jlaboparopras padota "OnbITEI 110
75 pa3ioKeHuIo OeJI0ro CBeTa B CIEKTp U bu6muoreka [IOK
BOCIIPUSITHIO LIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE GUIBTPHI"
VYpok-npaktukyMm "BostHOBBIE CBOWCTBA
76 CBeTa: AMCIIepcusi, HHTEp(epeHIns U
nudpaxius"
77 OmnsiTel Pezepdopna u mianerapHast MOENb bubmmoreka LIOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcmyckanue U MOIIIONICHUE CBETa aTOMOM. bu6nuoreka [IOK
KBantbl. JInuHeiuaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
80 Ypoxk-npaktukym "Habmrogenue ciekTpoB bubnmnoreka [JOK
UCIyCKaHus " https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUJIBI bubnnorexa [JOK
https://m.edso0.ru/ff0c1672
82 Ctpoenue aToMHOTO siypa. HykionHas bubnmnoreka [JOK
MOJEIIb https://m.edsoo.ru/ff0c18ac
bub6nunorexa LIOK
83 PanuoaktuBHbIE npeBpanieHus. M3oromnbl httos://m.edsoo.ru/ffoclald
84 Pemenue 3amau mo teme: "PagnoakTUBHEBIE bubmmoreka [JOK

npeBpaiieHus"

https://m.edsoo.ru/ffOclb4a
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85

[lepuoxa nmomypacnana

86 Ypok-koupepenuus "PagnoakTuBHbIC bu6mmoteka [IOK
U3IIY4CHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiuu. 3aKOHbI COXPaHEHMSI bu6muoreka [IOK
3apsAJI0BOTO U MacCOBOT'O YUCEII https://m.edsoo.ru/ff0c1c58

88 DHeprus CBsI31 aTOMHBIX sifiep. CBs3b MacChl bu6mmoreka [IOK
Y DHEpPruU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amau no reme "fAnepueie peakuun'

90 Peakiiuu cuHTe3a M EeeHUs Saep. bubmmoreka [IOK
Uctounnku sneprun CoHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypoxk-koHpepenuus "SAnepHas sHEpreTHKA.

91 JlenicTBHs paluOaKTUBHBIX U3Iy4YEHUN Ha
YKUBbIC OPTaHU3MBI"

[ToaroroBka K KOHTPOJIBHON paboTe MO TeMe

92 "DIeKTpOMarHuTHOE TOJIE. bu6muoreka [IOK
DJIeKTpOMarHuTHeIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABJICHUS"

KonTtponbHas paboTa mo teme

93 "DIeKTPOMarHuTHOE TOJIE.
DJIeKTpOMarHuTHele BoJiHbI. KBaHTOBBIE
SABJICHUS"

94 [ToBTOpenue, 06o6menue. JlabopaTopHbie bubnmoreka [JOK
pabotsl o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenwue, o6o0menue. Pemenne

95 pacUYEeTHBIX U KaUYECTBEHHBIX 3aJ1a4 110 TEME bubmmorexa [JOK
" | https://m.edso0.ru/ff0c2572

TemnnoBkie mpoiiecchbl
96 [ToBTOpenue, o600menue. Pemenue bu6mmoteka [IOK

PACUCTHBIX U KaUCCTBCHHBIX 3a1a4 I10 TEMC

https://m.edsoo.ru/ff0c2a22
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"KIIJ TermioBbiX aBurarenci"
[ToBTOpenwue, o6obmenue. Pemenne

97 ACUETHBIX U KaUueCTBEHHBIX 3a/1a4 110 TEME 1 buGnuorexa [JOK
p https://m.edsoo.ru/ff0c2b30
"KII/] a3nexkTpoycTaHoBOK"

08 [ToBTOpenue, 0600meHNE. JlTabopaTopHbIC 1 1 bubmmoreka [IOK
paboTsl o Kypcy "CBeToBBIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToTropenue, o6o0menue. Pabora ¢

99 TEKCTaMH II0 TeMe ""3aKOHBI COXPAaHEHUS B 1 bubnnorexa [JOK

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

100 [ToBTOpenue, o6o6menue. Pabora ¢ 1 bubnmnoreka [JOK
Texctamu 110 Teme "Konedanusa u BoIHE!" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenwue, 0606menHue. Pabora ¢ 1 bubmmoreka [JOK
TekcTaMH 110 TeMe "CBeTOBEIE SIBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHNe. PaboTa ¢

102 TekcTamu 1o Teme "KBaHTOBas U siaepHas 1
¢uznka"

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 27
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» dusuka: 7-# kiacce: 0a30BbIM YPOBEHb: yueOHUK, 7 kiacc/ [lepoimkun 1.M.,
NBanos A.U., Akimmonepuoe o6miectBo «M3narensctBo «lIpocBemnieHues

» dusuka: 8- kmacc: 0a30BbBIN YpPOBEHb: YueOHUK, 8 kimacce/ [lepeimkun 1. M.,
NBanoB A. U., AkumonepHoe obmectBo «M3aatenbctBo «IIpocBerieHue»

» dusuka: 9-i kacc: 6a30BbIM YypoBeHb: yueOHUK, 9 kimacc/ [leprimkun Y. M.,
I'yrauk E. M., UBanos A. U., IlerpoBa M. A., AKiimoHepHOE 00IIIECTBO

«M3parensctBO «lIpocBerenne»

METOIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA
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