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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3MKe HA YpPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHM M TpeOOBaHUN K pe3yslbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM (eaepaibHOil paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

[IporpaMmma 10 (uU3MKE Ha YpOBHE OCHOBHOTO OOIIEro 00pa30BaHUsA
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yueToM (eaepaibHOi paboueil mporpaMMbl BOCITUTAHUS U
KOHIICTIMH TIpenogaBanus yueOHoro npeaMera « Dusukay.

ConepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiI€HO Ha (QOpPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYyYarolUMXCsi M OPraHu3alui0 H3y4YeHUs
bu3MKKM Ha JAESITENIbHOCTHON OCHOBe. B mporpamme mo (¢u3MkKe Yy4YUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanusanuu TpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM 00yUeHUs, a TaK¥Ke
MEKIPEIMETHBIC CBSA3UM €CTECTBEHHOHAYUYHBIX YUEOHBIX TMPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma 1o gu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro maTepuana
1o rogam oOyudeHus (1Mo KjaccaM), ImpejiaraeT NpuMepHYI0 MOCIe0BaTEIbHOCTD
M3Y4YEHUs] T€M, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHSI MPEIMETHOTO COJICpKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsi.

[Iporpamma mo ¢u3uke pa3padoTaHa € LEIbI0 OKa3aHUsS METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 10 Y4eOHOMY TIPEIMETY.

duznka SIBISIETCS CUCTEMOOOPA3YIOIIUM JIJII €CTECTBEHHOHAYYHBIX YU4EOHBIX
MPEIMETOB, MOCKOJbKY (PU3UYECKHE 3aKOHBI JieKaT B OCHOBE IPOLIECCOB U
SABJICHUM, W3y4YaeMbIX XHUMHEH, OHoJIOrMel, acTpoHOMUEW U (QU3UUECKOM
reorpadueli, BHOCHT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTHHY MHUDa,
MPENIOCTaBIIsIeT HamOoJiee SCHbIE O00pa3ilbl MPUMEHEHHS HAyYHOTO METOoja
MO3HAHUSA, TO €CTh CTI0C00a MOTyUYeHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (Pu3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECCTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIPENIoOiaraeT OBJAJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTepU3YIONIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS,

e OIIEHWBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICOBAHNS,



HHTCPIIPCTUPOBATL AAHHBIC H HCIOJIb30BaATh HAYYHBLIC JOKA3aTCJIbLCTBA
JIA TIOJIYYCHHA BBIBOOOBY.

Ilenmn w3ydeHuss (U3MKHM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
OIIpEIeNICHbl B KOHIENIMH TpenojaBaHus ydeOHoro mpenmera «Dusmka» B
oOpa3oBaTeNpHBIX oOpraHu3anusx Poccuiickoit @Deneparuu, peamTu3yOININX
OCHOBHBIE 00111e00pa30BaTEIBHBIC TPOTPAMMEI.

enu nzydyenus Gpu3nku:

npuoOpeTeHre HWHTEpeca M CTPEeMJICHHS OOYy4aloluXcsi K HaydHOMY
M3YYCHUIO TPUPOIBI, PAa3BUTHE HMX HWHTEIUICKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (OPMUPOBAHNE
MCCIIEIOBATENICKOTO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
(opMupOBaHHE HAYYHOTO MHPOBO33PEHUsI KakK pe3yjbTaTa H3yYCHUS
OCHOB CTPOEHMsI MaTepUH U (PyHAaAMEHTAIbHBIX 3aKOHOB (PU3HUKY;
dopMupoBaHrEe TPEACTABICHUNA O poiu (U3MKHU ISl Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHII;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXHBIX  cdepax  Oyaymiein
poheCCUOHATIBHON JIESITEIbHOCTH, CBA3AHHOM ¢ (DU3UKOM, MOJATOTOBKA K
JayibHeNeMy 0Oy4€HHUIO B 3TOM HaIlpaBJICHUU.

JlocTKeHHE 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHus 00ECTICYNBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

MpuOOpEeTEeHUE 3HAHWMA O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYCCKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX W KBaHTOBBIX
SIBJICHUSX;

NpUOOPETEHNE YMEHUN OMUCHIBATH U OOBSACHATH (DU3UUYECKUE SIBICHUS C
HCITOJTb30BAaHNEM TTOTYYCHHBIX 3HAHHH;

OCBOCHHE METOJIOB pEIICHUS MPOCTEHINNX pacyeTHBIX 3aaad ¢
MCIIOJIb30BaHUEM bu3HIecKuX MOJICIICH, TBOPYECKHUX U
MPaKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOII01aTh TPUPOJIHBIC SIBJICHUS U BBIIOIHITH OMBITHI,
nabopatopHble  pabOThl W AKCIHEPUMEHTAIbHBIC HCCIIEAOBAaHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TTPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmen (HU3NIECKOTO COACpPIKAHUSA,
BKJTFOYasi HTHPOPMAIIUIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKHU, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHWEe WH(OpMaIuy;

3HAKOMCTBO €O chepamu npodhecCUOHAIBHOM AeATeTbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJOTHSAMH, OCHOBAHHBIMH Ha
JTOCTHKEHHSIX (PU3MUECKON HAYKH.



OO11ee yuCiI0 YacoB, pEeKOMEHAOBAHHBIX JIJIs M3y4eHHs (GU3UKH HA 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjlacce — 68 yacoB (2 yaca B HeJen0), B 8 kiacce — 68
yacoB (2 uaca B Hememo), B 9 kimacce — 102 wuaca (3 yaca B HEHAEIIO).

[Ipennaraemslii B mporpamMme mo Qu3uKe MepedeHb J1abopaTOpHBIX padoT H
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb JIeJaeT BIOOp MpU MPOBEACHUU
7a00paTOpPHBIX pPabOT U OMBITOB C YYETOM WHAMBHIYaJIbHBIX OCOOEHHOCTEH
00y4Yaromuxcs, CIMCcKa SKCIEPUMEHTAIBHBIX 33/aHUH, MpengaraeMblX B pamMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 110 (pU3HUKE.



COJEPKXAHUE OBYYEHUA

7 KJIACC
@u3uka u eé poJib B IO3HAHMHU OKPY/KAKOIIEr0 MUPA.

®usuka — Hayka o npupoxe. fABneHus npuponbl. PuU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeaMuuHbl. W3mepenue ¢usznueckux BenauuuH. Duzndeckue
npubopsl. [lorpemHocts n3MepeHnit MexayHapoiHasi CucTeMa euHUII.

Kak ¢usuka wu Jpyrue ecTEeCTBEHHbIE HAayKd H3y4alOT MPUPOY.
EcTecTBeHHOHAyuUHbII METOJ TMO3HAHMS: HaOJIOJIEHHE, MOCTAHOBKA HAY4YHOIO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCcKUX SBICHHUM C MOMOIIBIO MOJIENEN

Jlemoncmpauuu.

1. MexaHW4yeckue, TEIUIOBBIE, JIIEKTPUYECKUE, MAarHUTHBIE, CBETOBbBIC

SABJICHUS.
2. ®usnueckue NpuOOPHI U NPOLEAYpa NPSIMBIX U3MEPEHUI aHAJIOTOBBIM U
U (ppOBBIM IPUOOPOM.

Jlabopamopnwie pabomot u onvimel.

1. OmpexeneHue UEHBI ASIEHUS Kbl U3MEPUTEIBLHOTO Mprudopa.

2. H3MmepeHue pacCTOSHUN.

3. M3mepenue 00bEMa )KUIKOCTH U TBEPIOTO TeEa.

4. OrnpeneneHue pa3MepoB MaJIbIX TEJN.

5. M3Mmepenue temmneparypsl NpU IMOMOIIM XUIAKOCTHOTO TEPMOMETpa H

JaTYuKa TeMIEpaTyphl.

6. IIpoBenenue uccineqoBaHUsS IO MPOBEPKE THIIOTE3bI: JAIBHOCTH MOJIETA
IapyKa, MyIIeHHOrO0 TOPU30HTANIBHO, TEM OOJbIIE, YeM OOJIbIIE BBHICOTA
ITyCKa.

IlepBoHaya/bHbIE CBEICHUS O CTPOCHHH BelIECTBA.

Crpoenue BemiecTBa: aToOMbl W MOJEKYJIbl, HX pa3mepbl. OmnbIThI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JIBkeHne dacTul BemecTBa. CBsA3b CKOPOCTHM JABMIKEHHS YACTHL C
temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPABIX
(KkpucTalIMyeckux) Tesl. B3auMOCBsI3b MeXIy CBOMCTBAMH BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJIEKYJISAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Jemoncmpayuu.

1. HaOmioneHne 6poyHOBCKOTO IBUKECHHUS.

2. Habmonenue nuddysum.



3. HaGmronenwe ~ sBrmeHWid,  OOBSACHAIOMIUXCS  TPUTSHKECHUEM WM
OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

1. Ouenka JuamMeTpa aroMa METOAOM psAOB (C  HCIOJIb30BAHHEM

dboTorpaduii).

2. OmpITHI IO HAOTIOJEHUIO TEIIIOBOTO PACIIIUPEHUS Ta30B.

3. OnbIThI 110 OOHAPYKEHUIO IEUCTBUS CUJT MOJICKYJISIPHOTO MPUTSKEHHUS.

J/IBMKeHUe U B3aMMOIeMCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPABHOMEPHOM ABMKEHHMH. Pacuer mytu u
BPEMEHU JIBUKEHHUSI.
SBnenue wHepHMU. 3aKOH WHEpUUHM. B3amMmoneincTtBue Ten Kak MpUYMHA
W3MEHEHUS CKOPOCTH JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIC
o0beMa BEIECTBa.
Cuita Kak XapakTepuUCTHKa B3auMozeucTBHs Tesl. Cuiia ynpyroctd M 3aKOH
['yka. MI3MepeHune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHUJIA
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HAPABJIEHHBIX MO OJHOM IpsiMoM. PaBHOnelcTByromas cuil. Cuila TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HalnrogeHue MeXaHUYECKOTO ABUKEHUS TeTa.
2. H3mepeHune CKOpOCTH IMPSAMOJIMHEUNHOTO ABUKECHMUS.
3. HaOmronenue siBIeHUs: HHEPIUU.
4. HabmroneHne n3MEHEeHHsI CKOPOCTH MTPH B3aUMOJICHCTBUU TEII.
5. CpaBHEHHE MacC MO B3aUMOJECHCTBUIO TEJL
6. CnoxxeHue cuJ, HapaBJIEHHBIX 10 OJHOU MTPSAMOM.
Jlabopamopnwie padbomot u onvimol.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABUXKEHUS (IlIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS U TaK J1ajiee).

2. OmpeneneHne CpeIHEN CKOPOCTU CKONBKECHHsI OpycKa WM MIapuKa To
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenre NIOTHOCTH TBEPIOTO TENA.

4. OmBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH pacTsDKEHUs (nedopmariim)
MPY>KUHBI OT IPUIIOKEHHOU CHJIBI.

5. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJBXEHHUS OT
BEca TeJla M XapaKTepa COMPUKACAIOIINXCS HOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJ, dKMAKOCTEN U ra3os.



Hasnenne. CriocoObl yMEHBIICHHS U YBETTUUEHUS AaBieHus. JlaBneHue rasa.
3aBUCMMOCTh JaBlieHUsI rasa oT oObeMma, TemrepaTypbl. llepemaua naBieHus
TBEPJBIMH TEJIAMH, KUIKOCTAMH M Ta3zamu. 3akoH [lackans. ITHeBMartuueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUAKOCTH OT IIIyOMHBL. ['HMIpocTaTuyecKuii
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnn u atmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHUS
Bo3nymrHONW o0onoukn 3emun. OmbiTt Toppuuermm. M3mepenue aTmMocgepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTro JAaBJICHUSI OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEepPHOTO TaBJICHHUS.

JleficTBUE ®KUAKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJo. BuITankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoriaBanue.

Jemoncmpauuu.
3aBUCUMOCTb JIaBJICHUS Fa3a OT TEMIIEPATYPHI.

[lepenaya gaBiaeHUS KUIKOCTBIO U TA30M.

CooOuiaromuecs Cocy/Ibl.

I'mapaBnnaeckunii mpecc.

[IposiBienue nericTBUst aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00bEMA MOTPYKEHHON YacTu
Tea U INIOTHOCTU KUIKOCTH.

AN A A
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PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITSCHEHHOM KUJIKOCTH.

8. YCIIOBHE IJIaBaHUs TEJI: IJIABAHUE WIIH MOTPYKEHHUE TEJ B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEN TEJA U KUAKOCTH.

Jlabopamopnsie padbomot u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH BeEca Teja B BOAE OT 00bEMa NOrpy>KEHHOM B
YKUAJIKOCTb YaCTH Tea.

2. OmnpeneneHre  BBITAJKUBAIOMICH  CUJIbL, JEUCTBYIOLIEH Ha  TeloO,
IIOIPYKEHHOE B KUJIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJIKOCTH, OT MAacChI Tea.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKHUBAIOIICH  CHIIBI,
JIEUCTBYIOIIEH HA TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM  KOHCTPYMPOBAaHHE JIOOKH H
OIIPELICJIEHUE €€ TPY30IOABEMHOCTH.

PaGora u MOIIHOCTH. JHEPrus.

Mexanudeckas padota. MOIIHOCTb.

[IpocThle MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. I[IpaBuio

paBHOBecus pbluara. l[lpuMeHeHue TmpaBuia paBHOBECHsS pblyara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. Kosdduument momnesHoro neWctBus (manee —
KIIJI) mpocThix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass oHeprus. KuHernueckas W TNOTEHIMalbHAs JHEPIUS.
[IpeBpalieHre 0THOrO BUAa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie padbomot u onvimol.

1. Ompenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHHH Teja

110 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue yciioBHM PaBHOBECHUS pblUara.

3. Hzmepenue KIIJI HAKITOHHOM IIOCKOCTH.

4. H3yuyeHue 3aKOHa COXpaHEHMS MEXAHUYECKOU YHEPIUU.

8 KJIACC

TenJioBble siBJICHHS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOPUH CTPOEHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE I10JIOXKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopenu TBEPAOrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUW BEILIECTBA.
Kpucramnmueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEU U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJSIPHO-KMHETHYECKON TEOPHHU.
CMaurBaHMe U KaNWUIIPHBIE SBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEILUIOBOTO JBHKECHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHsS] BHYTPEHHEW HHEPruu:
TeIrIonepeaaya 17§ COBEpLIEHUE paboTHI. Bunpr TEIUIONEpENAUN:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonuyectBo TemioTel. YenabHas TEMJIOEMKOCTh BEIIECTBA. TeMioo0OMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oamanca. IlmaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAsd TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. YiaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHUS OT aTMoc(epHOro
JABJICHUS.

BnaxHocTts Bo3ayxa.

DHeprus TOIIMBA. Y JebHas TEIUIOTa CTOPAHUS.

[Tpuntuner paboter TeruioBbix aurateneid KIIJ[ termmoBoro maBurarerns.
TeruioBple IBUTaTEN U 3aUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXpPaHEHHUs U MPEBPALLEHUS YHEPTUU B TEIIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmioneHne 6poyHOBCKOTO IBUKECHHUS.
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10.
11.
12.
13.

Ha6nronenune muddysun.

HabGnronenue siBineHuit cMauMBaHus U KaMWUTSIPHBIX SIBJICHUM.
HaGnronenue TermmoBoro pacimpeHust Tel.

N3meHenue naBiieHus ra3a npu U3MEHEHHH oO0bEMa M HarpeBaHUU WIIU
OXJIAXKICHHH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Buae! Tenonepenayn.

OxJtaxkieHue Npu COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepilieHuU paOOThl BHEITHUMU CHUIIAMHU.
CpaBHEHHE TEMIIOEMKOCTEN Pa3IUYHbIX BEILIECTB.
HaOmronenne kumnenus.

Hab6nronenue nocTostHCTBA TEMIIEPATYPHI IIPU TIJIABJICHUU.
Moaeny TEeIIOBbIX ABUTATEIICH.

Jlabopamopnwie pabomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThl O 0OHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.
OnbIThI IO BEIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOW COJIM WJIM caxapa.
OnbITel 110 HAOJIIOJEHUIO TEIJIOBOTO PACIIMPEHUS ra3oB, XKUAKOCTEH U
TBEPABIX TEII.

OnpenenenHre 1aBIeHUs BO3AyXa B OalJIOHE IIIPHUIIA.

OneITHl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH JIaBJICHHS BO3QyXa OT €ro
00bEMa M HArpeBaHUs WA OXJIAXKACHHUS.

[TpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJTMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUYECKOMN TpyOKE OT TeMIEpaTyphl.

HabGmonenne w3MeHEHHs BHYTPEHHEM »SHEpruum Tena B pe3yJibTaTe
TEIUIoNepe auu U pabOThl BHEIIHUX CHJL.

HccnenoBanue siBIeHUS TEIIO0OOMEHA MPU CMEUIMBAHUM XOJOTHOW M
ropsiueu BOJBI.

Onpenenenne  KonM4YecTBa  TEIUIOTHI, MOJYYEHHOIO  BOJAOW  IIpH
TEMI000MEHE C HArPEThIM METAITMYECKUM LIUIUHAPOM.

Onpenenenre yaeabHOM TEMIOEMKOCTH BELIECTBA.

Hccnenosanue npouecca UCIApEHUS.

Ornpenenenre OTHOCUTENIBHOM BIIaKHOCTH BO3yXa.

Onpenenenne yaenbHOM TEMIOTHI IJIABJIEHUS JIbIA.

DJleKTpU4YecKre U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Tenl. J[Ba poaa >IEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbkeHHBbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJIEUCTBUSA
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

Onektpuueckoe mnoje. Hanpsok€HHOCTH 3ieKTpudeckoro noiid. IIpuHuwmn
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTApPHBIM JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAaHUSA JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEeMCTBHSI 3JIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuima Toka.  DIEKTPHUUECKOE  HANpSKEHHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W HApAJUIENBHOE  COCIMHEHHE
IIPOBOJHUKOB.

Pabota M MONIHOCTh »3JNEKTpPUYECKOro Toka. 3akoH Jlxoyns—Jlenna.
DneKTpudecKre Uenu U MoTpeOUTenu 3MEeKTpUIecKor 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTostHHBIE ~ MarHWTHl.  B3auMozaeiicTBME  IOCTOSIHHBIX ~ MAarHUTOB.
MaruauTHoe nosie. MarauTHOE 1noJie 3eMJIM U €ro 3Ha4€HHE UIs J)KU3HU Ha 3eMIIe.
OmpiT  Opcrena. MarauTHoe T1OJ€e  BJIEKTpUYECKOro Toka. IIpumeHenue
AIIEKTPOMArHUTOB B TEXHUKE. /[€iCTBME MATHUTHOTO MOJISI HA IIPOBOJAHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOTO TOKAa. VCIOnb30BaHME 3IIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAaX U HA TPAHCIIOPTE.

Onbitel Dapanes. SABneHne 3MeKTpOMarHuTHOW UHAYKIUU. [TpaBuio Jlenna.
DIJIEKTPOreHEPaTOP. CnocoObl ITOJTYYEHHUS ANEKTPUYECKOU DHEPIUH.
DNIEeKTPOCTaHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu.

DJIeKTpU3aLMS TEIL.
JIBa poza 31EKTPUUECKUX 3apsI0B U B3aUMOJCICTBUE 3apSIKEHHBIX TEJL.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKASI UHIYKLIHS.
3aKOH COXPaHEHHUs MIEKTPUUECKUX 3apsSI0B.
[IpOoBOHUKY ¥ AUBTIEKTPUKH.
MopnenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.
M cTOYHUKHY IOCTOSTHHOT'O TOKA.
JIeCTBHS DIIEKTPUUYECKOIO TOKA.
. DNEKTPUYECKUHN TOK B )KUIKOCTH.
. I'a30BbIl pa3psa.
. I3MepeHune Cuibl TOKa aMIIEpMETPOM.
. I3MepeHune 31eKTpruIecKOro HanpsiKEHUS BOJbTMETPOM.
. Peocrar n marazuH conpoOTHUBIICHUM.
. B3aumonencTere moCTOSHHBIX MATHATOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHUS MOJIOCOB MATHATA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OnbIT OpcTena.

MarsnuTtHoe 1oJie ToKa. DJIEKTPOMarHur.

JleficTBE MarHUTHOTO TI0JIS1 HA MPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATEIb TIOCTOSTHHOTO TOKA.

Uccnenosanue aBiaeHUS 3IEKTPOMArHUTHON UHIYKIIUH.

OnbiThl @apajes.

3aBUCUMOCTh HAINpaBJICHUs] HHAYKIIMOHHOTO TOKa OT YCIOBHH €ro
BO3HHUKHOBEHHSL.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomot u onvimel.

1.

AL

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOACHWIO OJICKTPU3AIUMU TEel WHAYKIMEW W TIpH
CONPUKOCHOBEHHH.

UccnenoBanue JeHCTBUS DIEKTPUYECKOTO MO HAa TPOBOJAHUKH U
JIDIIEKTPUKH.

COopka u mpoBepKa padbOoThI ANEKTPUUECKON 1IETTH ITOCTOSTHHOTO TOKA.
N3mepenure u peryJimpoBaHue CUIIbI TOKA.

N3mepenue u peryimpoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYILIErO Yepe3 pPEe3UcTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HAPSKEHUS Ha PE3UCTOpE.

OnbITHI, JTEMOHCTPUPYIOIIIHE 3aBHCHUMOCTh AIIEKTPUYECKOTO
CONPOTHUBJIECHUSI TPOBOJHUKA OT €ro JUIMHBIL, IUIOMAAN IONEPEYHOTO
CEYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOKEHHUS HANPSHKEHUH MpU TOCIEIOBATEIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CHJIBI TOKa MPHU MapajuieIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenne padOThI AIEKTPUUECKOTO TOKA, MAYLIETO YePE3 PEIUCTOP.
OmnpezneneHre MOUIHOCTH  3JEKTPUUYECKOrO TOKAa, BbLAETISEMONM Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYLIETO Yepe3 JaMIIOYKy, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KII/] narpeBarernsi.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSTHHBIX MATHUTOB.
W3ydyeHnre MarHUTHOTO TIOJII  TOCTOSIHHBIX ~ MAarHUTOB TPH  HX
O0OBEIMHEHUH U Pa3JICIICHUH.

HccnenoBanue 1eiCTBUS 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbl  B3aWMOJEHCTBUSA
KaTyIIKd C TOKOM M MarHuTa OT CHJIbl TOKa W HAIPaBJICHUsS TOKa B
KaTyIlKe.

18. MI3yyeHue 1elicTBUSI MATHUTHOTO T10JIS1 HA IPOBOJAHMK C TOKOM.

19. KoHCTpyHpoBaHue U n3yyeHue padoThl AJIEKTPOIBUTATEIA.

20. M3mepenne KII/] anmexkTpoaBUraTenbHON yCTAaHOBKH.

21. OnbITBL O MCCIEOBAHUIO SIBIIEHUS SJIEKTPOMArHUTHOW HHIYKIIMH:
UCCJICIOBAHNE W3MEHECHHUW 3HAYCHUS W HAIPABICHUS WHIYKIHOHHOTO
TOKA.

9 KJIACC

Mexanuyeckue siBJIeHHS.

Mexannueckoe aBwkeHue. MarepuanpHas Touka. Cucrema orcyéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBUKEHUS. PaBHOMEpHOE NPSIMOJIMHEWHOE
nerkeHue. HepaBHomepHoe npsMonuHenHoe aBvkeHue. CpenHsss 1 MIHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMOJIMHEWHOE JBHKeHHe. (CBOOOIHOE
nagenue. OnsITel ['amues.

PaBHOMepHOE nBHKEHHE MO OKpyxHocTu. llepuon u yactora oOpamieHuUs.
JIunelHas u yrioBas CKOpocTH. L[eHTpocTpeMUuTENnbHOE YCKOPEHHUE.

ITepsriit 3ak0oH Herotona. Bropoit 3akon Herorona. Tperuit 3akoH HeroToHa.
[IpyHIMT CYTIEPITO3UIINU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Crjla TPEHUS CKOJIbKEHUS, CUia
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr Bokpyr Comnua. IlepBas kocmmyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. MI3MeHeHne mumitynbea. Mmmynbsce cuitbl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanuueckass paboTa W MOIIHOCTh. PaboTa CHJI TSKECTH, YIPYTOCTH,
Tperust. CBa3b dHepruu u padbotel. [loTeHnnanbHast SHEPrUs Tena, MOAHATOro Hajl
MMOBEPXHOCTHIO 3eMiu. [loTeHmanbHas 3HEPTUs C:KaTou NpyKuHbl. Knunetnueckas
sHeprus. Teopema O KMHETHYECKOW SHEPIUMU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPTHUH.

Jlemoncmpayuu.

1. HabmroneHne MexaHMUECKOTO ABMKEHUS Tela OTHOCUTEIBHO PAa3HBIX TET

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

CpaBHeHHME NyTe€d M TPAEKTOPUN ABMKEHUS OAHOIO M TOrO K€ Teia
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne cKOpoCTr U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHHS.
Hccnenosanne npru3HakoB paBHOYCKOPEHHOTO IBUKEHHS.

HabGutoieHue 1BUKEHUS Tela 10 OKPYKHOCTH.

HabutoieHne MexaHM4eCKHX SIBJICHUN, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenmexka» 1npu €€ PaBHOMEPHOM M  YCKOPEHHOM JBWKEHUU
OTHOCHUTENFHO KabuHeTa (GU3HKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MACChI Tejla U JEHCTBYIOUIEH HAa HETO
CHJIBI.

HabitoieHue paBeHCTBa CUJI ITPU B3aUMOJIEHCTBUH TEIL.

N3meHenue Beca Tena Npu yCKOPEHHOM JBHKEHHUU.

Ilepemaya nmmynbca npyu B3aNMOJECUCTBUU TEIL.

[IpeoOpa3oBanus F3HEPTUU IPU B3AUMOACHCTBUU TEJL.

CoxpaHeHHe UMITyJIbca IIPU HEYIIPYTOM B3aUMOJACUCTBHH.

CoxpaHeHHe UMITyJIbca MPU A0COITIOTHO YIPYTOM B3aUMOJICHCTBUU.
HaOntonenue peakTUBHOTO JIBUKECHUSI.

CoxpaHeHre MEXaHUYECKOM SHEPTUH MTPU CBOOOTHOM MaICHUH.
CoxpaHeHrne MEXaHUYECKOM SHEPTUH IIPU IBMKEHNHN TEJIA MO IEMCTBUEM
PYKHUHBI.

Jlabopamopnsie padbomot u onvimol.

1.

KoncTpyupoBanue TpakTa [jisi pa3roHa W JalbHEUIIEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA UITU TEJIEHKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUXKCHUS
[IapyKa Mo HaKJIOHHOW IUIOCKOCTH.

Onpenenenue yCKOpEeHHMsl Tejla NMPU PABHOYCKOPEHHOM JIBUKEHUU MO
HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TMyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
Ha4yaJbHON CKOPOCTH IIyTH OTHOCSTCS KakK psj HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJIUHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI
HOPMAaJILHOTO JaBJICHUS.

Onpenencare koG puieHTa TPEHNUS CKOJIbKEHUS.

Ornpenenenue )KECTKOCTH MTPYKUHBI.

Omnpenenenue pabOTHl CUJIbI TPEHUS MPU PAaBHOMEPHOM JBIDKCHHUH Teja
110 TOPU3OHTAIBHOM MOBEPXHOCTH.



10. Ompenenienne  pabOTHl  CHJIBI  YIIPYTOCTH TIPU  TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETIOIBHYKHOTO U TIOJABHUKHOTO OJIOKOB.
11. I3ydeHue 3aKkoHa COXpaHEHUs SHEPTHH.
MexaHnuveckue KoJieOaHusi U BOJIHBI.

KonebarenbHoe npmxenrne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHUMN: TIEPHO/I,
4acToTa, aMIUIMTYy1a. MateMaTu4ecKuil U NpyXKUHHBIN MasTHUKU. [IpeBpanieHue
SHEPIUM NPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatonue — koneOanus.  BwiHYyXaeHHBIe — KoneOanuws.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBA MeXaHWYeCKUMX BOJIH. [IpoposibHble U
MONEpEYHbIE BOJHBI. [[TMHA BOJHBI H CKOPOCTb €€ pacnpoCTpaHEHUs.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
VIIBTPa3BYK.

Jemoncmpauuu.

1. HaOmronmenuwe koJjieO0aHWM Tea IIOA AEHUCTBUEM CHIIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaOnronenue BRIHYKICHHBIX KOJIEOaHUHN U pe30HaHCca.

Pacnpoctpanenue mpo0JIbHBIX U IMOMEPEYHBIX BOJIH (HA MOJICTIH).

Habmronerune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnsie pabomot u onvimel.

1. OmpeneneHue YacTOThl M TMEpHOJa KoJieOaHUN  MaTeMaTHYECKOTO
MasiTHUKA.
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2. OnpeneneHue 4acTOThl U IEpUoAa KoieOaHUM NMPYKUHHOTO MAasITHUKA.
3. HccnenoBanue 3aBUCMMOCTH NIEpUOAA KOJIE€OaHNUN OJIBEHIEHHOTO K HUTH
rpy3a OT AJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MepUoa KoJIeOaHUN IPYKUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IlpoBepka HE3aBUCUMOCTHU MepHOJia KoJeOaHU! rpysa, MOJABEIHICHHOTO K
HUTH, OT MaCChI Ipy3a.
6. OmbIThI, JAEMOHCTPHUPYIOIIME  3aBUCUMOCTh  Tlepuojia  KojeOaHHit
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHus cBOOOIHOTO MaICHHUS.
DJIEKTPOMATHUTHOE 110J1€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHUTHOE  MOJIe.  DJEKTPOMarHuTHble  BOJHBL.  CBoiCTBa
AJIEKTPOMArHUTHBIX BOJH. IllKaia s7IeKTpOMarHUTHBIX BOJIH. Mcnonbs3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.



DnexkTpomMarHuTHas npupoga csera. CkopocTs cBeTa. BogHOBBIE cBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBolicTBa SJIEKTPOMATHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomot u onvimel.

1. M3ydyeHue CBOMCTB AJCKTPOMATHUTHBIX BOJH C TMOMOIIBIO MOOHIEHOTO

Tenedona.
CaeToBbI€ IBJICHUS.

JlyueBass ~ mogmenb  ceera.  Mcrounuku — cBera.  I[IpsAmonunHeriHoe
pacnpoctpanenue cBera. 3atMenust ConHua u JIynel. Otpaxenne ceta. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBerta. [lomHoe BHYTpeHHEE
OTpakeHHe cBera. [VICcronb30BaHME TIOJHOTO BHYTPEHHETO OTPAKECHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm myweit B JnumH3e. Onruueckas cucrema (oroanmapara,
MHKpOCKONIa M Tejeckoma. ['yma3 kak onrTrhyeckas cucrteMa. biam3opykocTe u
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crektp. Omnbitel HbtoTona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J{Hcnepcus ceera.

Hemoncmpayuu.

[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomy4yenue nzo0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnrTrueckuii CBETOBOJ.

Xox myueit B coOUparoiei JIMH3e.

XoJ1 1yden B pacCeUBarOLIEH JIMH3E.

[Tomyuenune n300pakeHUi C MOMOUIBIO JINH3.

[Tpunuun nevictBus poroannapara, MUKpOCKOIA U TEIECKOIIA.
10. Mopens rnasa.

11. Pa3noxenue 6e10ro cBETa B CIIEKTP.
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12. [lony4yenue Oenoro cBeTa Mpu CI0KEHUU CBETA PA3HbBIX 1IBETOB.

Jlabopamopnsie pabomot u onvimel.

1. UccnenoBanue 3aBUCMMOCTH yrja OTPA)KEHUSI CBETOBOTO Jiyya OT yria
najcHusl.

2. M3ydeHue XxapaKTEpUCTUK U300paKEHUS MPEIMETA B TNIOCKOM 3epKaJle.

3. HccnenoBanue 3aBUCMMOCTH yTIJia MIPEJIOMIIEHUSI CBETOBOTO JIyya OT yriia
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIO».



4. Tlomydenne n300paxeHUii C MOMOIIBI0 COOMPAIOIIEH JTUH3BIL.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI K ONTUYCCKOM CHITBI COOMpArOIeit
JIVH3BL.

6. OIBITHI 110 PA3TOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpITHl IO BOCHOPUSTHIO IIBETA MPEAMETOB MPU MX HAOIIOJEHUU Yepe3
[[BETOBbIE (DUIIBTPHI.
KBanToBbBIE siBJICHHS.

Oneitel Pesepdpopna u nianerapHas mojens atoma. Mogenbs aroma bopa.
Hcnyckanue u noriomeHue ceera aroMoM. KBanTel. JInHenyaTsie CIeKTphI.

PanuoaktuBHOCTh. Anbda, OeTta- U raMma-uzinydeHus. CTpoeHrne aTOMHOIO
anpa. HykionHas wmopens artomHoro snapa. W3otonmsl. PaanoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsAI0BOIO M MAacCOBOTO YHUCEN.
OHeprusi CBsI3W aTOMHBIX siAep. CBsA3b Macchl M 3HEPru. Peaknuu cUHTE3a U
nenenud saep. Ucrounuku 3aeprun CosHIa U 3BE3I.

Anepnas sHepreTuka. JleWCTBUA pPaAUOAKTUBHBIX HU3IIYYECHUN HA IKHUBBIC
OpraHU3MBbl.

Jemoncmpauuu.

1. CHeKTpbl U3IIy4EHUS U TMOTJIOMICHHUS.

2. CrHexTpsl pa3iInyHbIX ra30B.

3. Cnektp BOAOpOAA.

4. Habmonenue TpekoB B kKamepe Bunbcona.

5. Pabora cuéTunka MOHU3UPYIOMINX U3ITy4YEHUH.

6. Perucrtpanus nzinydeHus IpUPOJIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie padbomot u onvimol.

1. HaGmropeHue CrIOMIHbIX U TUHEWYATHIX CTICKTPOB U3TyUCHUS.

2. HccnegoBaHue TPEKOB: U3MEPEHUE HHEPTUU YACTULBI 110 TOPMO3ZHOMY

nytu (1o gororpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBbHO-0000 AU MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINI MOTYJb MPEAHA3HAYEH TSI CHCTeMaTH3alluu
u  0000ImIeHUsT MPEIMETHOTO  COJAEpKaHUsS M ONbITa  JEATEIIHbHOCTH,
NPUOOPETEHHOTO MPU U3YUCHUH BCEro Kypca (PU3MKH, a TakKe ISl MOJTOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 0 (u3uke s 00ydaromumxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeaAMET.

[Ipy n3ydyeHun JaHHOTO MOAYJSl PEaM3yIOTCAd U CUCTEMAaTU3UPYIOTCS BHUJIbI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEYMBACTCS JOCTHKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyudeHus, (opmupyercs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTh: OCBOEHUE HAyYHBIX METOJIOB HCCIIEI0BaHUS



SIBJICHMA TIPUPOABI M TEXHUKH, OBJIAJICHUE YMCHUSIMH OOBIACHATH (pu3nyeckue
SBIICHUS, TIPUMCHSISI TIOJNyYeHHBIC 3HAHWsS, pelIaTh 3a7add, B TOM YHCIE
KaueCTBEHHBIC U KCTICPUMEHTAIbHEIE.

[TpuHIMIIHATBEHO JEATEIHHOCTHBIA XapaKTep JAHHOTO pasfielia peaan3yercs
3a cuéT TOro, 4Yto OOydYalomUecs BBIMOJHSAIOT 3aJaHUs, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHUH pacro3HaBaTh W HAYYHO OOBICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM KU3HMU;

MCTIOJb30BaTh HAyYHbIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBHI HAaM0OOJIee BAXHBIX JOCTIKCHH COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCITOIH30BAHUS PA3IMIHBIX UCTOYHHKOB
DHEPTUM Ha OCHOBE 3aKOHA IMPEBPAIICHHS W COXPAHCHHS BCEX M3BECTHBIX BUIOB
HHEPTrUH.

Kaxnmas w3 TeM JaHHOTO MOIYJSL BKJIIOYAET AKCIEPUMEHTAIBHOE
uccieqoBaHne 0000Imaroero xapakrepa. Moaynb 3aBepliaeTcs MPOBEICHHEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO O0IIEro o0pa3oBaHusl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue (u3mku Ha ypoBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzydeHus (puU3NKU HA yPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS

y oOyuaromerocsi 6yayT cOpMUPOBaHbI CIEAYIONINE JTUUYHOCTHBIE PE3yIbTaThl B
YacTu:

1) naTPHOTHYECKOT0 BOCIIMTAHUS:

- IPOSIBJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
(u3nUecKol HayKH;

- IEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB,

2) rpaKIaHCKOT0 M TyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
buzukwy;

- OCO3HAaHHWE BAXXHOCTU MOPAIBHO-ITUYECKUX NPUHLHIIOB B JESITEIBHOCTU
Y4EHOT0;

3) 3CTeTHYECKOr0 BOCITUTAHUSI:

- BOCIIPHUSITHE ACTETUYECKUX KauyecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IeHHOCTH HAYYHOT' 0 TIO3HAHMSI:

- OCO3HaHHWE IIEHHOCTH (PU3MUYECKON HAyKM Kak MOIIHOTO HMHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHS TEXHOJOTHW, BaXKHEHIIEH COCTABIISIOIIEH
KYJIBTYPBI;

- pa3BUTHE Hay4yHOH JI0003HATENBHOCTH, HHTEpPECa K HCCIEI0BATEbCKON
NESTENIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0J1aronosry4yus:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpaza MKU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaKHOCTH TpaBUi O€30IacHOr0 TOBEIEHHUS Ha
TPAaHCIIOPTE, HA JOPOTax, C JIEKTPUUYECKHUM U TEIUIOBBIM OOOpPYIOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(OpMUpPOBAHHOCTh HaBbIKa pedIieKCHM, TPU3HAHHE CBOETO IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy 10BOT0 BOCIIUTAHMSI:

- aKTUBHOE Yy4yacTHU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNnbHON OpraHu3allK, TroOpoja, Kpas) TEXHOJOTUYECKOH U



COIMAIbHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY H3yUCHUIO MPOGeCCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOTHYECKOI0 BOCIINTAHMS

e - OpPHEHTAlMS Ha TMPUMEHEHHE (HU3NYECKUX 3HAHUM IS pelIeHUs] 3ajad B
obylacTh OKpy’Kalollel cpeapl, IUIAaHUPOBAHUSA IIOCTYIKOB M OLIEHKH HX
BO3MOYKHBIX IMOCIICICTBUN JIJI1 OKPYKAIOIIEH CPEBI;

e - OCO3HAaHHME TJI00AIBHOTO XapaKTepa JKOJIOTMYECKHX MpoOJieM U MyTed HX

pEIIeHNUS;

e 8) amanTamMum K M3MEHSIOIIHMCS YCJIOBHSIM COLNHAJIBHOW M NPHUPOTHOI
cpenbl:

e - MOTPEOHOCTh BO B3aUMOJACHCTBUU IpPU BBINOJHEHUU HCCIEAOBAHUN U

MPOEKTOB (PU3UYECKON HAIPaBIECHHOCTH, OTKPBITOCTh OINBITY M 3HAHUSAM
APYTHX;

e - TIOBBIICHWE YPOBHSA CBOECH KOMIIETEHTHOCTH Y€pe3 IPaKTUYECKYIO
NESTENIBHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME ACPUIMUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEN B 001acTu
buzukwy;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTUSA B MPUOOPETEHHH HOBBIX (PU3MUYECKHX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OILICHKA CBOMX JECHUCTBUM C YYETOM BIMSHHUS Ha OKPYXKAOUIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX MOCIIEICTBUMA.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrate ocBoeHHs HporpaMMbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y oOydaromierocs 0yayT chopMUpOBaHbI MeTanpeaAMeTHbIE
pe3yJbTaThl, BKIIIOUAIOIIUE TIO3HABATEIILHBIC YHHUBEPCAIbHBIC ydeOHBIC NCHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  y4YcOHBIC  JCHCTBHUS,  PEryJATHBHBIC
YHHBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE NeiHCTBUA

Bba3oBble JJornueckue a1eiicTBUA:
e BBUBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKK OOBEKTOB
(stBIEHUN);



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

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISBJISITh TIPUYMHHO-CJICAICTBEHHBIC CBS3M TPH W3YYCHHU (U3NUCCKUX
SIBIICHUI ¥ MPOIIECCOB, JIeTaTh BHIBOABI C MCIOJIH30BAHUEM JIEAYKTUBHBIX
Y WHIYKTHBHBIX YMO3AKJIIOUCHUH, BBIIBUTATh THUIIOTE3bl O B3aMMOCBS3SX
(bU3UYECKUX BEIINYHH;

CaMOCTOSITENIFHO BBIOMpaTh CHOCO0 pemieHus ydeOHOW Qu3udeckon
3ama4yn (CpaBHEHHE HECKOJBKHUX BapHAaHTOB PEIICHHUs, BHIOOp HamOolee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareibCKue AeiicTBHA.

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUI MHCTPYMEHT MMO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY OTMBIT, HECIOKHBIN
bu3MUeCcKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIaeoBaHUEe (PU3UUECKOTO
SIBJICHUSI,

OIICHMBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHUS,

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, & TAKXKE BBIJIBUTATh NMPEAMNOJI0XKEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanueii:

IPUMEHSATH Pa3IUYHbIE METO/bI, NTHCTPYMEHTHI U 3alpOCHl IPH IOUCKE H
orOope MHPOPMALMHM WIA JAHHBIX C YYETOM MPEIIOKEHHON y4uyeOHOM
dbuznyeckoii 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMyYHBIX BUAOB U (OPM MpE/ICTaBICHMUS,

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJIBHYIO (GOpPMY IPEACTABICHUS
uHpopMalMl W WUIIOCTPUPOBATH peElIaeMble 3aJaydl  HECJIOKHBIMU
CXeMaMmH, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALUAMH.

KoMMyHMKaTHBHBIE yHUBEPCAJIbHbIE YYeOHbIe AeiicTBUS:

B XOJIe OOCYXKJEHHUs Yy4eOHOro Marepuana, pe3ysbTaToB J1abopaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOH TEMbI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIC Ha PEIICHHE 3a7add W IOACpKaHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COTMOCTABJIATh CBOW CYXICHHUS C CYXACHUSIMH JPYTHMX YYaCTHHUKOB
auanora, OOHapyXKUBATh Pa3IMINE M CXOACTBO MMO3HIIHIA;



BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPECTABISTH PE3YJIbTATh BRIIOJTHEHHOTO (PHM3UYECKOTO OIbITa
(PKCIIEpUMEHTA, UCCIIEeIOBAHHS, TIPOCKTA);

NOHUMATh W WCIOJIB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBHyaTbHOW pabOThI TpPHU PEHICHUU KOHKPETHOW (hU3UUeCcKOn
poOIIEMBL;

NPUHUMATPH IIEJTH COBMECTHOW JIEATEIILHOCTH, OPTaHU30BBIBATh JICHCTBHS
no e€ IOCTIKEHMIO: PpaCIpeneNaTh poid, OOCYXIaTh MpPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, JOCTUTAsi KAUECTBEHHOTO Pe3ysibTaTa o
CBOEMY HANpaBJICHUI0O W KOOPAMHUPYS CBOU JCUCTBUS C JAPYTHMHU
YJIeHAMH KOMaH/Ibl,

OLICHMBATh KA4eCTBO CBOETO BKJJa B OOIIMH MPOAYKT MO KPHUTEPHUSIM,
CaMOCTOSTENILHO C(HOPMYITHMPOBAHHBIM YUACTHUKAMH B3aHMO/ICHCTBHSL.

PeryasiTuBHbIe yHUBeEpPCaJIbHbIe Y4eOHbIC 1eiCTBUSA

Camoopranusanus:

BBISIBJISITh MPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTyalUsX, TPEOYIOIUX
JUISL pelieHus] PU3NUECKUX 3HAHU;

OPUEHTUPOBAThCS B  PAJNIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DPELIEHUS B TpYMIE, NPUHATHE pElleHUM
TpYHIoH);

CaMOCTOATENBHO COCTABIISTH AITOPUTM PelIeHHs (PU3MUECKON 3a1auu UK
IUTAHA MCCJICOBAHUSA C Y4YETOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
JieaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN MHTEJJIEKT:

J1laBaTh aJICKBATHYIO OLICHKY CUTYalluy U IPEJIAraTh IJIaH €€ U3MEHEHUS],
OOBSCHATh TPHUYMHBI  JOCTIDKCHUS  (HEIOCTHIKEHHS) PE3yJIbTaTOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBHI B JICATEIBLHOCTh (B TOM YHCJIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBIINXCS CHUTYyallMii, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

CTaBUTH ce0s HA MECTO JIPYroro 4eloBeKa B XOJe CIOpa WM JUCKYCCUU
Ha HAyYHYIO TeMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIroro;
MpU3HaBaTh CBOE MPABO HAa OIIMOKY MPHU pelieHnH (PU3NIECKUX 3a]1ad UIn
B YTBEPXKIACHHUIX HA HAYYHBIC TEMbI U TAKOE K€ MTPABO JIPYTOro.



NNPEAMETHBIE PE3YJIbTATBI

K xoH1y 0OydeHus B 7 KJjiacce NpeIMETHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Yy 00YYAIOIIUXCST YMEHUM:

UCIIOJIb30BaTh  TOHATHS:  (PU3MYECKHME W  XHUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (PUINYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYEeCKOe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEMHOE), TPAaCKTOpHUs, pPaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTUYEeCKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYbL;

paznuuarh siBjieHus (Aud@dy3usi, TEIIOBOE IBMKEHUE YAaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEpPaBHOMEpPHOE  JBWIKEHHE, HHEPIUS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalleHus, Iepenaya JaBieHUS TBEPABIMU TeNaMHU, XKUAKOCTIMU U
razamu, arMmoc(epHoe daBieHUE, IUJIaBaHUE TEJ, IpEeBpallCHUS
MEXaHUYECKON DHEPTruu) MO OMUCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIHUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh TPOSIBJICHHUE W3YYEHHBIX (U3HYECKUX  SBICHUW B
OKpYXalollleM MHpEe, B TOM YHcle (U3NYECKHE SBICHUS B MPUPOJIE:
MPUMEPHI IBMKCHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKMBOW W HEKHBOU
pUpoje, ACHCTBUE CHJIBI TPEHHUS B TPUPOJEC M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHu3M, IJIaBaHUE PbIO, phIuard B
TeJIe YeJOBEKa, MPU ATOM MEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YYCHHBIE CBOMCTBA Te U (U3UUYECKUE SBJICHUS, UCTIONb3YS
¢dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEM,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tela, Cuja TpeHUs, JaBlieHUWe (TBEPAOro Teja, JKUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs] CHJIA, MEXaHW4YecKas paboTa, MOIIHOCTb, TJICYO CHUJIBI,
MOMEHT CHJIbL, KOI(POUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KHHETHYCCKass W TOTCHIIMAIbHAS SHEPTHs), NIPH OMHCAHWUHU IPABHIBLHO
TPaKTOBaTh  (U3MYECKUH  CMBIC  HWCIIONB3YEMBIX  BEJIMYMH, HX
0003HaueHUs W ENUHUIIBI (U3HUYECKUX BEIWYUH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTUMH BEITUYHMHAMH,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CIOKEHUs CU (BAOJb OJHOW MpsiMoif), 3akoH I'yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUiIo paBHOBecUs phiuara (010kKa),



«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, NpPU H3TOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3MUECKUE SIBICHUS, IPOLECCHl U CBOMCTBA TEJl, B TOM YUCIE
U B KOHTEKCTE CHUTyallUld NPAKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpoil Ha 1-2 M3Yy4YEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUH, PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiate pacy€THble 3ajadyd B 12 [EHCTBHSI, HUCHOJB3Yys 3aKOHBI H
(GopMyIibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHaJIM3a
YCIIOBHS 33/1a4d 3alHMCBIBATh KPATKOE YCIOBHE, MOJACTABIATH (PU3NYECKUE
BEJIUYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOIUMBIE JJI1 PELIEHUs 3a/a4, OLEHUBATh PEATUCTUYHOCTh
NOJy4€HHOM (PU3NUECKON BEINYMHBI,

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOLIH
(U3MYECKUX METOJIOB, B ONIMCAHUU MCCIIEIOBAHUS BBIACIATH IPOBEPIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3inyaTh W MHTEPHPETUPOBATH
IOJlyYEHHBIM pe3ylbTaT, HAaXOJUTh OIIMOKM B XOJAE OIbITA, J€iaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITBI MO HAOMIOJCHUIO (PU3MYECKUX SBICHUM WM
buznyecKux CBOIICTB Tel: dbopmynHpoBaTh MIPOBEPSIEMBIEC
MPEANOJI0KEHNS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO 000PY10BaHNUS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBINIOJIHATh MPSAMbIE W3MEPEHHS] PACCTOSHUS, BPEMEHH, Macchl Teja,
o0béMa, CHUJIBI U TEMIIEpPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
UPOBBIX TMPUOOPOB, 3aMUCHIBATH IIOKa3aHUs MPUOOPOB C YUETOM
3aJIaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMYMHBI OT
JIPYrol € HCIOJb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH ITYTH
PaBHOMEPHO JBMXKYLIEroCs Tejla OT BPEMEHU [BHKEHHUS TeENd, CHIIbI
TPEHUsI CKOJILKEHUS OT Beca Tejla, KauecTBa 00pabOTKU MOBEPXHOCTEH Ten
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOLIAAN COMPUKOCHOBEHHMS TEJ, CUIIBI
YOPYrOCTU OT YUIMHEHUS MPYKUHBI, BHITAIKUBAIOMIEH CHUIIBI OT 00BbEMaA
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJia, OT MIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHM paBHOBECHUS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAHUM  YYEOHOTO UCCIENOBaHUSA, COOUpAaThb YCTAaHOBKY H
BBINOJHATh WU3MEPEHUs, Cienys IMPEAJOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (DPU3UYECKMX BEIUYMH B BHJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJALI MO PE3yJIbTaTaMm
UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUsS (DU3NYSCKUX BEIMYUH (TJIOTHOCTh
BEIIECTBA JKUIKOCTM W TBEPIOTO TeNa, CHUJla TPEHUS CKOJIbKEHUS,
JABJIEHUE  BO3/AyXa, BbITAJKMUBAIOLIAs CHJIA, JICUCTBYOIIas  Ha
NOTPY>KEHHOE B JKUJKOCTh TeJlO, KOI(PPUIMEHT TMOJIE3HOTO NeUCTBUS
OPOCTBIX MEXaHHU3MOB), CIIeysl TPEAJOKEHHOW HWHCTPYKIUU: TPHU
BBITIOJITHCHUH W3MEPEHHUN COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATHh 3HAYCHUE HCKOMOW BEJIMYNHBI,

COOJII0IaTh MpaBUjIa TEXHUKK 0€30MaCHOCTH P padoTe ¢ J1abopaTOpHBIM
o0opyI0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOMCTR:
BEChl, TEPMOMETp, JTWHAMOMETp, COOOIIAIOIIUECS COCYbl, OapomeTp,
phIvuar, MOBMKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh TNPUHIMIBI  JEHCTBUS M3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUcaHud (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOHUCTBO BOJONPOBOJA, THAPABIWYECKHA TIpecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP ), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (pU3MUYECKHUX SBICHHN U HEOOXOIUMbIC (PU3NUYECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpPUMEpPhl  (HAXOAUTh  WHOOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIL30BaHMUs (U3MYECKUX 3HAHWNA B TIOBCEAHEBHOM
KU3HU 11 obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHUSI 370POBbsI M COOIIOJCHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEeH Cpeie;

OCYUIECTBJISATh OTOOpP HMCTOYHMKOB HHpopmauuun B MHTepHere B
COOTBETCTBHH C 33JaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOITUXCS
3HAHMM ® TyTEM CpPaBHCHHS Pa3IMYHBIX HCTOYHHUKOB BBIJICISATH
uH(pOpMaIUIO, KOTOpas SBISETCS MPOTUBOPEUMBON WIIA MOXKET OBITh
HEJI0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITTOJTHCHUH yUEOHBIX 3aJaHUN HAyIHO-TIOMYJIIPHYIO
auTepatypy  (QU3MYECKOTO  COAEpKaHHs, CIPAaBOYHBIE MaTepUabl,
pecypcbl cetu HTEepHET, BiaieTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHONU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIC U YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(pOpPMAINU (HU3UIECKOTO COACPIKAHUSA, B TOM
qrciie MyOMUYHO JeNaTh KpaTKHe COOOIIEHUS O pe3yiabTaTax MPOEKTOB
WIM Y4yeOHBIX HCCIAEAOBaHWM, MPU HSTOM TPaAaMOTHO HMCHOJIB30BAThH



U3YYCHHBbI TOHATUWHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALNEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIECAOBAaHUN pPACHPEEIATh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C TOCTaBJICHHBIMHU 3aJauaMH,
CIICIUTHh 32 BBIOJIHCHUEM IIJJaHA JCHCTBUM, aJeKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JEATENbHOCTh  IPYIIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIUX.

K xoH1y oOyueHus B 8 kJiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEMJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEUIECTBA, KPUCTAJUIMYECKUAE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACBHIINIEHHBIN TMap, BIAXXHOCTb
BO3/yXa, TeMIIepaTypa, BHYTPEHHsISI DHEpPrus, TEIJIOBON JIBUTaTElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, FICKTPUUECKOE IMOJie, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SIBJICHHUS (TEIJIOBOE pPACIIMPEHUE W CKaTHe, Terulonepesaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHUE, KAMUJUISIPHBIC SIBJICHUS, UCIIApECHHUE,
KOHJICHCAIUsl, IUIABJICHUE, KpUCTaUIM3alus (OTBEpJCBaHUE), KUIICHUE,
Terionepeaaya (TEeTUI0NPOBOTHOCT, KOHBEKIIUS, U3ITyYCHUE),
ANIEKTpU3alus TEJ, B3aUMOJICUCTBUE 3apANIOB, ACHCTBHS JIEKTPHUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBUE MArHHUTOB, JCICTBUE
MarHUTHOTO TOJIsi HA TTPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAST MHIYKIIHS)
M0 OIHCAHUI0 MX XapaKTEPHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacro3HaBaTh TMPOSIBJICHHE HW3YYEHHBIX (U3MUECKUX  SBICHUM B
OKpY’)KaloIlleM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBIC SIBIIGHUS B TPUPOJE,
KpUCTAUIbI B mpupoje, uznydeHue CoJiHIIA, 3aMep3aHHEe BOJIOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHESI, CHETa, DJICKTPUIECCKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuH, Jpedd MoaoCoB, pOJb MAarHUTHOTO TOJISI JJIS JKU3HU Ha
3emiie, MOJSPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TIpHW3HAKH) (PU3NUECKUX
SIBIICHU;

ONMKCHIBATh M3YyUCHHBIE CBOMCTBA TeN M (PU3UUECKHE SIBJICHUS, UCTIOIb3YS
bu3ndeckue BeTUYHHBI (TEMIepaTypa, BHYTPECHHSISI DHEPTHUS, KOJTUIECTBO
TEIUIOThI, yJeJbHAs TEIJIOEMKOCTh BEIIECTBA, YyiAelbHAs TeEIUloTa
IUIaBJICHUS, yJelbHas TeIuioTa NapooOpa3oBaHMs, ylelbHas TeIioTa
CropaHusi TOIUIMBA, KOY(POHUIIMEHT TOJE3HOTO JACHCTBUS TETUIOBON



MAIllMHbI, OTHOCUTEJIBHAsI BIIAXKHOCTb BO31yXa, JJIEKTPUYECKUHN 3apsih,
cuja TOKa, SJIEKTPUYECKOE HAIPSIKEHHE, COMPOTUBIIECHUE IPOBOJAHUKA,
yAeIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMPU  OMNHCAHUM TMPaBUIBLHO  TPAKTOBATh
(bu3MYECKU CMBICT HCIIOJIB3YEMbIX BEIWYHH, 0003HAUEHUS U €IUHUIIBI
bu3nyecKuX BEIWYUH, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JaHHYIO
GbU3MYECKyI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BETUYMNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIECHUS U MPOIECCHI,
UCIIOJIb3Yys OCHOBHBIE TIOJIOKEHHUS MOJEKYISIPHO-KMHETUYECKOW TEOPHUH
CTPOEHHUS BEIIECTBa, MPUHLHUI CYNEPHO3UIUHU MMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa i yyacTKa LENH, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS JHEPIWM, IIPU OTOM JaBaTh
CIIOBECHYIO (hOpPMYJIHMPOBKY 3aKOHa M 3allMChIBaTh €ro0 MaTeMaTH4eCKOe
BBIPAKCHHE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBAa TE€J, B TOM YHCIE U B
KOHTEKCTE CHUTYyallul NPaKTHKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOrMYecKux
IaroB ¢ omnopoil Ha 1-2 H3y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUI,
(bu3znyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJayd B 2—3 JIEUCTBUSA, HCIOJb3yS 3aKOHBI M
dbopmyIibl, CBS3BIBAIOIIME (PU3MYECKUE BEJIIMYMUHBI: HA OCHOBE aHaIn3a
YCJIOBUSI 3a/laud 3alUChIBaTh KPATKOE YCIOBUE, BBIABIISITH HEAOCTATOK
JMAHHBIX JUJISi  pEIIeHHs] 3ajadd, BbIOMpATh 3aKOHBI U (OPMYJIbI,
HEoOXoauMble JUIsl €€ peuieHus, NPOBOAUTH pPACUETHl M CpPAaBHUBATh
MOJIYYeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTb NpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
bU3MYEeCKUX METOJ0B, MCIOJB3Yysl OMUCAHUE HCCIEIOBAHUS, BBIJCISThH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUJIIBHOCTH IOPSIKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

MPOBOJUTH OMBITHI MO HAOMIOACHHUIO (U3UYECKUX SBJICHUM WITU
(bu3MYEeCKUX CBOMCTB TeN (KaUJUIPHBIE SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPATypbl, CKOPOCTU TMPOIIECCa OCTHIBAHUS U
HarpeBaHusi MPU M3IYYCHUM OT LBETA H3Iy4arolieil (MOrIoNarolei)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOABI OT TEMIIEPATYPbI KUIKOCTH U
IUIOIIAAA €€ TIOBEPXHOCTH, DJJIEKTPHU3alus Tel W B3aUMOJEUCTBUE
DIEKTPUYECKUX 3apsANIOB, B3aMMOJEWCTBHE TOCTOSHHBIX MAarHWUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJEH IIOCTOSIHHBIX MAarHUTOB, JI€UCTBUS
MAarHWTHOTO IOJII Ha IIPOBOJHMK C TOKOM, CBOWCTBA JJIEKTPOMArHuTa,



CBOMCTBA DJIEKTPOABUTATENII TIOCTOSHHOTO TOKa): (opmymupoBaTh
pOBepsieMbIC MPEATOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000pyIOBaHUs, OMUCHIBATH X0/ OTBITa U (DOPMYJIUPOBATH BHIBOJIBI;
BBITIOJHATh ~ MPSIMBIE  W3MEPEHUS  TEMIepaTyphbl,  OTHOCHUTEIILHOM
BJIQKHOCTH BO3MyXa, CHJbI TOKAa, HANPSHKCHHUS C WCIOJIh30BAaHUEM
aHAJIOTOBBIX TPHOOPOB M NATYMKOB (DU3WYCCKUX BEIUYHH, CPABHHUBAThH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IIPOBOJIMTH MCCIIEAOBAHNE 3aBUCIMOCTH OJTHOHM (DU3MUECKON BETMYHUHBI OT
Ipyro ¢ WCHOJB30BAHUEM TPSAMBIX HM3MEpEHUH  (3aBUCHMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAN TOMEPEYHOTO
CCUCHHS U YACIBHOTO COMPOTHRIICHHS BEIIESCTBA MPOBOJHUKA, CHITBI TOKA,
UAYIMIEro d4Yepe3 TMPOBOAHWK, OT HAmpsHKCHUS Ha  MPOBOJHHKE,
UCCJIEIOBAHUE TIOCIEOBATEIBHOTO UM  MMApaJUICIbHOTO  COETUHEHUHN
MIPOBOJIHUKOB): TIJIAHUPOBATh HCCIEIOBAaHUE, COOUpATh YCTAHOBKY U
BEITIOJTHATh WM3MEPEHHs, CIACAYsS MPEIIOKCHHOMY IUIaHy, (PUKCHpOBaTh
pe3ynbTaThl TOJYYCHHOW 3aBUCUMOCTH B BHUIE TaOMUIl W TpaHUKOB,
JieaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHUS] (PU3MUECKUX BEIWYUH (yIeibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBIEHHWE TPOBOJHUKA, padoTa U
MOIITHOCTh JJIEKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIIEIys MPEII0KCHHONW WHCTPYKIIUH, U
BBEIYHCIIATH 3HAUCHUE BEITMYNHEI;

COOJTI0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH P padoTe ¢ 1ab0paTOpHBIM
o0opyI0BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS HM3YyUYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX OMHUCaHWs (B TOM YHCIIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUMK ODIICKTPHUUYCCKOW DHEPTUH, DJIECKTPOOCBETHTEIHLHBIC
pUOOPHI, HArPEBATEIBHBIC ICKTPONPUOOPHI (IPUMEPHI), FICKTPUICCKUE
MPEIOXPAHUTEITH, FTICKTPOMATHUT, JIEKTPOIBUTATEH TTOCTOSHHOTO TOKA),
WCITOJIB3YsI 3HAHUS O CBOWCTBaX (PU3MUECKUX SBJICHUH M HEOOXOIUMBIC
bu3nYecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA W H3MEPHUTEIIbHbBIC
npuboOpel O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBHUTaTEIh BHYTPEHHETO
CropaHusi, JJEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbBI DJIEKTPUUCCKUX
1ernel ¢ mocjaea0BaTeIbHBIM U TapaJlICIbHBIM COSAUHEHUEM 3JICMEHTOB,
pasnuyas ycIoBHbIe 0003HAYCHHS SJIEMEHTOB JJISKTPUIECKUX IIETICH;



OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HMHGPOPMALMIO O  MPUMEPax)
MPAKTUYECKOTO HCIOIb30BaHUs (DU3MYECKUX 3HAHWA B TOBCETHEBHOMN
JKU3HU I oOecrneueHrss 6€301acHOCTH MpU oOpaIleHuy ¢ mpudbopaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbS M COOIIOIACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH Cpefie;

OCYIICCTBJIATh TOUCK WHGoOpManuu (U3UYECKOTO COJICpPXKAHUA B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW W IIYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCIIOJI30BATh MPHU BBIOJIHEHUH YYE€OHBIX 3aJaHUl HAy4YHO-TIOMYJISIPHYIO
JAUTEepaTypy  (QU3MYECKOro  COJEpKaHUs, CIPAaBOYHBIE MaTepualbl,
pecypcsl cetu MHTEepHET, BageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusa HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC TMHCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHHUS,
0000mas wuHMOPMAIIMI0O U3 HECKOJIBKUX MCTOYHUKOB (DU3UYECKOTO
COJEpKaHUs, B TOM YHCIE MYyOJUYHO NPEACTABISATh PE3YJbTaTh
MPOEKTHON WJIM MCCIEeNOBATENbCKON ACSITETbHOCTH, MPU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBI TMOHSATUHHBIM anmapar Kypca (U3HKH,
COIPOBOX/AATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIMIOJHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAaHUN (PU3NYECKUX
IPOLECCOB paclpeAesiTh OOS3aHHOCTH B TpPYyMNIE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTH 32 BBHIMOJIHEHUEM IJIaHa JEHCTBUM U
KOpPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBINM BKJIaa B
NeSATEeILHOCTh TPYMIIbI, BHICTPABATh KOMMYHUKATHBHOE B3aHMOICHCTBUE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K xoH1y oOydenus B 9 kJjiacce npeIMeTHbIE Pe3yJIbTaTbl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TMOHSTHUS: CHUCTeMa OTcu€Ta, MaTepualibHasi TOYKa,
TPACKTOPHs, OTHOCUTEITHLHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmarus
(ympyrasi, mjgacThuyeckasi), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TIKECTH, aOCONIOTHO TBEPAOE TEINO,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKUE KOJICOAHUS U
BOJHBI, 3BYK, WHGPa3BYyK H YJIbTPa3BYK, OJJIECKTPOMATHUTHBIC BOJHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATHHO30PKOCTb,
CIEKTPHI UCITYCKAHUS M TIOTJIOMICHUs, anbda, 0eTa- U raMmma-u3IydeHus,
W30TOIIbI, SiFICPHAsl PHEPTETHKA,

paznuyarh sBJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHUE, CBOOOIHOE
naJIcHUEe Tell, PABHOMEPHOE ABUKEHHE MO OKPYKHOCTH, B3aUMOJIEHCTBUE



TeJI, PEAKTUBHOE NIBIDKCHHE, KOJIeOaTeIhbHOE JBMKEHHUE (3aTyXarolue u
BBIHYKJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JBUIXKEHUE, OTPAXKEHUE
3ByKa, MPSMOJMHEHHOE pAaCIpOCTPaHEHHE, OTPaKEHUE U MPETOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3sioKeHHE OeJIoro cBeTa B
CHEKTp H® CJOXKCHHE CHEKTPaJIbHBIX IIBETOB, JUCIIEPCUS CBETa,
€CTECTBEHHAsI PaJHMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWUYATOTO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B IPHUPOJE:
MIPWINBBI ¥ OTJIMBBI, JBIKEeHNE TuTaHeT COTHEYHON CHCTEMBI, PEaKTHUBHOE
JBIDKEHNE JKUBBIX OPTaHU3MOB, BOCTIPHUSITHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO0, IIBETa TEI,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OUOIOTHYECKOE NECUCTBUE BUIUMOTO,
yIbTPa(PHOIETOBOTO U PEHTTEHOBCKOTO H3JIY4YEHUH, €CTeCTBEHHBIN
PagMOaKTUBHEIN ()OH, KOCMUYECKHE JIy4d, PAJAHMOAKTHBHOEC H3IydEHUE
NPUPOAHBIX MHHEPAJIOB, JCUCTBUE pPaAMOAKTHUBHBIX W3IyYCHHA Ha
OpraHu3M 4eJIOBEeKa), MPH STOM IEPEBOAUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJCNSTH CYIIECTBEHHbIE CBOMCTBa (NMPU3HAKH) (PU3UUYECKUX
SIBIICHU;

ONKMCHIBATh M3yUYCHHBIE CBOMCTBA TeI M (PU3MUCCKHUE SBJICHUS, UCIIOJIB3YS
bu3nYecKue BENMMYWHBI (CpPEmHSsI W MTHOBEHHAs CKOPOCTh Tejla IpH
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEpEeMEIIeHHe, MyTh, YyTrioBas
CKOPOCTb, CHUJIa TPEHUS, CUJIa YOPYTOCTHU, CHJIA TSHKECTH, YCKOPEHUE
CBOOOTHOTO TIAJEHUs, BEC Teja, HUMITYJIbC Tela, WMIYJIbC CHIIHI,
MexaHu4eckas paboTa M MOIIHOCTh, IOTCHIIMANIBHAS DSHEPTrUs Tela,
MOTHSITOTO HAJ TMOBEPXHOCTHIO 3€MJIM, MOTEHITMAIbHAS JSHEPTUS CHKATON
NPYXKUHBI, KHUHETHYECKash DSHEPrus, IOJIHAs MEXaHWYecKas »JHEprus,
MIEPHOJT U YacTOTa KOJIeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMJICHUS CPEJIbl), PU ONMMCAHUN
MPaBUJIBHO TPAKTOBAaTh (DU3UYCCKUN CMBICI HCIOJIB3yEMBIX BEIMYHH,
0o003HaueHUss W ENUHMIBI (U3HUYECKUX BEIWYWH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO0 BEIMYMHY C JAPYTHMMH BEITUYHMHAMH,
CTPOUTH TPpaPrKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U MPOIIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTHU, 3aKOH BCEMHUPHOTO TATOTCHWS,
NPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIIUI OTHOCHUTEIBHOCTH | amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsJ0BOTO M MACCOBOTO YHCETT



IpU SAEPHBIX PEAKIUSIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKUX
[IaroB ¢ OMOpPOM Ha 2—3 H3Y4YEHHBIX CBOWCTBAa (PU3UUECKUX SBIICHUH,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemarh pacy€THbIC 3amadd  (ommMparomuecs Ha cucteMy U3 2—3
yYpaBHEHHUI), HUCTIONB3Yys 3aKOHBI U (DOPMYIIbI, CBS3bIBAIOLINE (PUZNUECKUE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJjaud 3allMChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMyIBI, HEOOXOAMMBIE AJISI PELICHUS, MPOBOIUTH PACUETHI
OLICHWBATh PEAIUCTUYHOCTH TMOJYYCHHOTO 3HA4YeHHUs (U3HUECKOM
BEJIMYNHBI;

pacrno3HaBaThb MpPOOJEMBbI, KOTOpPbIE MOXKHO PEIIUTh MpPU [OMOLIU
($u3NYECKUX METO/OB, MCIOIb3Yys ONUCAHHE HCCIEIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE TPEIINONOKEHNE, OICHUBATh MPABWJIBHOCTh IOPSIKA
NPOBEJCHUS  MCCIEOBAHMS, JIelaThb BBIBOABL, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOJCHUIO (PU3MYECKUX SBICHUM WM
¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3axkoHa HproTOHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBHUCHMOCTh TEpUoAa KojeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYXKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3yUYEHUE CBONCTB M300paKeHUs B
IUIOCKOM 3€pKalie M CBOMCTB M300pa)KeHHsI TMpeaMeTa B coOuparomien
JauH3e, HAOMIOJeHUE CIUIOIIHBIX M JIMHEHYAThIX CIEKTPOB HW3IYUYEHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 H30BITOUHOrO Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupOBaTh BHIBOJIBI;

MPOBOANTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeersis
CpellHee 3HayeHUEe u3MepsieMoill BeauduHbl (POKYCHOE paccTOosHUE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp crHocoba HU3MEPEHHUS
(M3MepUTENHHOTO MPUOOpa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHHH 0O€3 HaydalbHOH CKOPOCTH, TEpUojaa
KoJe0aHUN MaTeMaTH4YEeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaXKeHHsI CBeTa OT yrja MaJeHUs U yria MpeJIOMIICHUs OT yria



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSTENILHO CcoOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJYYEHHONW 3aBUCHUMOCTHU
bu3nUecKkux BETUYUH B BUJEC Ta0OnWIl U rpaduKOB, JAeNaTh BBIBOJBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHbIE H3MEPEHUS (U3MYECKUX BEIMYMH (CpeaHss
CKOPOCTb M YCKOpEHHE Tella TMpU PaBHOYCKOPEHHOM JIBHKCHHH,
YCKOpEHHE CBOOOJHOTO MaJCHUA, KECTKOCTh MPYXKHUHBI, KO3 UIIHEHT
TPEHUSI CKOJBKECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacToTa H
nepuoJl KojeOaHWil MaTeMaTH4ecKoro | MPYKMHHOTO MAasTHUKOB,
ONTUYECKas CWia coOuparouieil JMH3bL, PaAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHUS, CIENysl MPEAIOKEHHOW MHCTPYKIUH, BBIUUCISTH
3Ha4YCHHUE BEJIMYUHBI U aHAJTMU3UPOBATH MOJYICHHBIE PE3YIbTAaThI C yUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

COOJII01aTh MpaBUJIa TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKM M3YyYEHHBIX (PUINIECKUX MOJIETICH:
MaTepuajgbHas TOUYKa, abCONIOTHO TBEPIOE TENO, TOYCHHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJelb aToMa, HYKJIOHHAs
MOJI€JIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUIBl JEUCTBUS HW3YYEHHbIX MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCaHHUS (B TOM YHCIE:
CIHIOMETp, TATYUKH TIOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHuckomn, ¢oToannapar, OINTUYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03MMETp, KaMepa BuiabcoHa), HCHONB3ys 3HaHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEOOXOoIuMble (Pu3MUecKue
3aKOHOMEPHOCTH,

UCTIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH H3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUECKHUX MPOLIECCOB
OpU pPELIeHUH Y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300pAKEHHI B IJIOCKOM 3€pKajie U COOMpAaroleH JIMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  HWHGOPMALMIO O  TMPUMEpax)
IPAKTUYECKOTO HCIOJB30BaHUs (PU3UUECKUX 3HAHUNA B TMOBCEIHEBHOM
KU3HH 711 oOecriedeHusi 6€30MacHOCTH MPpU oOpareHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMsI 3J0POBbSI U COOJIIOJICHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY>KaIOIIEeH cpeie;

OCYIIECTBIATh TOMCK HMH(pOpMAIMK  (PU3NIECKOTO  COICPKAHUS B
HuTepHere, caMoCTOATEIBHO (HYOPMYIHUPYSI IOMCKOBBIN 3apoC, HAXOAUTh



MyTH OMpeeNIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIIN HA OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUN HAay4YHO-TIOMYJISAPHYIO
JAUTEepaTypy  (QHU3MYECKOTO COJAEpXKaHHs, CIpPABOYHBIE MaTepuabl,
pecypcesl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(GOPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO COACpHKAHMUS,
yOJMYHO MPEICTABIATh PE3YyIbTaThl IPOESKTHOW HIIA HCCIIE0BATEIBCKON
NESATENIbHOCTH, TMpPU 3TOM TI'PaMOTHO  HCIOJb30BaTh  U3YYEHHBIH
NOHATUMHBIN anmapar HM3y4yaeMoro pasjena (PU3HMKM U CONpPOBOXKAATH
BBICTYIUUICHUE TIpE3CHTAaIlued C Yy4ETOM OCOOCHHOCTEW ayAauTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanyecrBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Konrpoasubie | Ilpakrunuyeckue
n/n NMPorpaMmbI Bcero oOpa3oBarTe/ibHbIE
padoThbI padoThI
pecypchbl
Pazjnen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAIOLIEr0 MUpa
bubnnorexa [JOK
11 o - 2
M3HEA - Hayka O npupone https://m.edso0.ru/7f416194
bubnuoreka [JOK
1.2 o 2 1
HISHHACCIHE BEMITIHHET https://m.edso0.ru/7f416194
bubnnorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYUYHBIN METO/T TIO3HAHMS httos://m.edsoo.ru/ 7416194
Wroro mo pasnery 6
Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNS 0 CTPOCHHHU BelllecTBa
bu6mmoteka I[IOK
2.1 1
Crpoere sewecTsa https://m.edso0.ru/7f416194
29 JIBMKEHHE M B3aMMO/ICCTBUE YaCTHII 9 1 but6mmoreka [JOK
' BELIECTBA https://m.eds00.ru/7f416194
but6mmoreka [JOK
2.3 A 2
TPCTATHRIC COCTOAMA BEIICCTRA https://m.edso0.ru/7f416194
Hroro mo pazneny 5
Paznen 3. /IBu:keHHe U B3aMMO/IelCTBHE Te
Bbubnunoreka [IOK
3.1 M 3
CXATITICCIOT AABHACHHIC https://m.edso0.ru/7f416194
3.2 Wuepuust, Macca, TIIOTHOCTh 4 1 Bbubnunoreka [IOK



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

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

bubnuorexa [JOK

33 Cuna. Bupt cur 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, )KUAKOCTEN U ra3oB
41 Hasnenue. [lepenaua naBieHus TBEPILIMU 3 bubnnoreka [IOK
' TEIaMH, JKUJIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bubnnorexa [JOK
42 Hlaietie AuAKoCTH > https://m.eds00.ru/7£416194
bubnnorexa [JOK
4, A
3 TMoChepHoe AaBieHHe 6 https://m.edso00.ru/7f416194
44 JelicTBHE )KUIKOCTH U T'a3a Ha IOTPYKEHHOE . 3 bubnmoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pazgen 5. Padota u MouiHoCTh. JHEprus
bu6mmoteka I[IOK
>1 Pabora u MomocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoteka I[IOK
2 IT 1
> POCTBIC MEXATHIMBT > https://m.eds00.ru/7f416194
bu6nunoreka [IOK
>3 Mexaiieckast oHepris 4 ! https://m.eds00.ru/7f416194
Hroro mo pazneny 12
PeszepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 68 12



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

8 KJIACC

KounvecTBO 9acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne n/n P Kontpoasnbie | Ilpakrndeckue (witcpp )
MPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznea 1. TemsioBblie ABJICHUSA
bubnuoreka [JOK
1.1 i 7
CTpocHHE i CBOHCTBA BELLCCTBA https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
1.2 T 21 1
CILIOBHIE NPOLECCRt > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. JinekTpuyecKkue U MArHUTHBIE SIBJIEHUSA
21 DNeKTpUYECKHE 3aps/Ibl. 3apsKEHHBIE Tela 7 1 bubnnoreka [IOK
' U UX B3aMOJEHCTBHE https://m.edsoo.ru/7f4181ce
N N bubnuoreka [JOK
2.2 IToCTOSHHBIN IIEKTPUYIECKHUI TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
bu6nmmorexka [IOK
23 MarHutibie SpaeHs 0 1 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.4 4
IICKTPOMArHHTHAS HHAYKLILA https://m.edsoo.ru/7f4181ce
Hroro mo pasnery 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KJIACC

KounvecTBO 9acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3esioB H TeEM uugpoBbie
Ne n/n P Kontpoasnbie | Ilpakrndeckue (witcpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexaunueckue siBJICHUSA
11 MexaHN4eCcKOe IBUKEHUE U CIIOCOOBI €0 10 1 bubnnorexa [JOK
' OIHCaHUS https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
12 B i 20 1 3
SAMOCHCTBHIE TE https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 3 10 3
AKOHEL COXpAHCHI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue KoJ1e0aHUS U BOJIHbBI
bu6mmoteka [IOK
2.1 M 7 3
CXAHMYECKHE KONICOAHN https://m.edsoo.ru/7f41a4a6
bu6nmmorexka [IOK
2.2 M ) 8 1 3
CXBHHYECKAE BOHEI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pa3neu 3. D1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DNeKTpOMarHuTHOE T0JIe U bubnmnoreka [IOK
3.1 6 2
DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasznen 4. CBeToBbIE sIBJIEHHS
4.1 3aKOHBI pacIIpOCTPaHEHUs CBETA 6 2 bubmuoteka [IOK



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

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

bubnnorexa [JOK
4.2 JIuH3BI ¥ on'THYECKKEe TPHOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bubnnorexa [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBantoBble siBjIeHUS
bubnuorexa [JOK
1 nu 4 1
5 CITyCKaHHE U TOTJIOIICHNE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
2 1
> CTpOCHHE ATOMHOTO 51pa 6 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
>3 Anepibie peaxiuin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pazgen 6. [ToBTOpuTE/ILHO-00001aI0IMIT MOYJIb
6.1 [ToBTOpeHME U 0600IIEHUE COTEPKAHUS 9 9 bu6mmoteka [IOK
' Kypca Gusuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoandecTBo yacoB
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrpoabusie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThbI padoTsbI
1 ®dusuka — Hayka o npupoje. JABneHus 1 bu6nuoreka [IOK
pupoibl. PU3ndecKue sSBICHUS https://m.edsoo.ru/ff0b21fe
Mexann4decKue, TCIIOBEIE,
2 JJIEKTPUUECKHE, MATHUTHEIE, CBETOBLIE 1 bubmorexa LOK
P ’ ’ ’ https://m.edsoo.ru/ff0b21fe
3BYKOBBIC SIBJICHUS
3 dusnyeckue BEIUINHEI U UX U3MEPEHNE 1 bubmmorexa [IOK
P https://m.edsoo.ru/ffOb21fe
VYpok-uccnenosanue "M3mepenue
4 TeMIIEPATyPhl IPHU IOMOIIH KUIKOCTHOT'O 1 1 bubmiorexa LJOK
PATYpHITIP " https://m.edsoo.ru/ffOb21fe
TepMOMETpPA U JATUHKA TEMIIEPATYPhI
Kak ¢usmka u npyrue ecTecTBeHHbIE
HayKH U3Yy4aroT IPUPOAY.
5 ECZI;CTBGZI?IOH’& I;Lll)ﬁ M};TO MMO3HAHMS 1 bubmorexa LHOK
i A _ ' https://m.edsoo.ru/ff09f72a
Onucanne pU3NUECKUX SIBICHUMN C
MOMOIIBIO MOACIICH
Ypok-uccnenosanue "lIposepka
6 TUIIOTE3bI: JAJILHOCTh MOJIETA IIAapUKa, 1 1 Bbu6nmuoreka [JOK
MYIIEHHOTO TOPU30HTAIILHO, TEM OOJIBIIIE, https://m.edsoo.ru/ffOb21fe
4yeM OO0JIbIIe BBICOTA ITycKa"
Crpoenue BeniectBa. OMNbITHI,
7 OKa3bIBAIOIIHE TUCKPETHOE CTPOECHHUE 1 bubmorexa LHOK
A HIHE JMCKD P https://m.edsoo.ru/ff09fe0a
BellleCcTBa



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff09fe0a

bu6mmoreka [IOK

8 BIDKEHUE YaCTHUI[ BEILIECTBA
A 1l Bell https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HaO0JII0JICHUIO TETUIOBOT'O PACIITUPECHUS
ra3oBy»
10 ArperaTHble COCTOSHHUS BELIECTBA Bubmorexa IOK
p = https://m.edsoo.ru/ffOb21fe
B3anumocBs3b Mex/1y CBOMCTBaAMH BEIIECTB
B Pa3HBIX arperaTHbIX COCTOSHUAX U UX
11 aTOMHOMOJIEKYJIIPHBIM CTPOEHUEM Bubmorexa HOK
yp p T https://m.edsoo.ru/ff0a0378
OCco00EHHOCTH arperaTHbIX COCTOSIHUN
BOJbI
12 Mexanundeckoe nBuxeHne. PaBHomepHoe bu6nuoreka [IOK
U HEPaBHOMEPHOE JIBUIKECHHE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 Ckopoctb. EnuHHUIEI cCKOpOCTH
p a I p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHH IBIKEHUS bubmorexa [IOK
yr p a https://m.edsoo.ru/ff0a0ae4
HNueprust. 3axKoH HHEPLIUH.
15 B3aI/IIDMO elfcTBHE TeJ‘IpKaK OpUuYyrHa bubmmorexa [JOK
a p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHYKECHUS TEIT
16 IInorHOCTE BemiecTBa. Pacuer Macchl Bbu6nmuoreka [JOK
00BEMaA TeNa 1Mo €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabota «OnpenencHue bubnmnoreka [IOK
ILUIOTHOCTHU TBEPJIOTO TEJIA https://m.edsoo.ru/ff0b21fe
18 Pemenue 3anay no teme "[lnoTHOCTH bu6mmoreka [IOK
Berecrna" https://m.edsoo.ru/ff0al23c
19 Cuia KaKk XapakTepuCcTUKa bubnmnoreka [IOK
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B3aumojeiicTBus Ten. Cuiia ynpyrocTu.
3akoH ['yka

https://m.edsoo.ru/ff0b21fe

JlaGopaTtopHas paborta «3ydeHue

bu6mmoreka [IOK

20 3aBUCHUMOCTH PACTSIKE epopma
BHCHMOCTH pacTzbReHIA 91 Gopaun) https://m.edsoo.ru/ff0b21fe
MPYXUHBI OT MPUIIOKEHHOMN CHITBD
Bu6muoreka [JOK
21 A .C
BIieHUE TATOTeHUs. CHlia TSKECTU httos://m.edsoo.ru/ffob21fe
CBs13b MEX]ly CUJION TSKECTH M Maccoi
22 tena. Bec tena. Pemenne 3agau mo teme Bubnnotexa LIOK
—— . https://m.edsoo.ru/ff0a1778
Cuna TspKecTn
23 Cuia TsKeCTH Ha APYTHX IJIaHeTaX. bubnunoreka [IOK
Du3nyecKue XapaKTEPUCTUKHU TIJIAaHET https://m.edsoo.ru/ff0a1502
bubmnoreka LIOK
24 14 .
3MepeHie Cil. JIHHamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 B .H
ee Tera. HEBECoMOcTh https://m.edsoo.ru/ff0al778
26 CrnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 bu6nmnoreka [JOK
OJIHOM IpsAAIMOM. PaBHOIEHICTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anau mo teme bu6mmoreka [IOK
"PaBHOzelcTBYIOIIAs cUT” https://m.edsoo.ru/ffOb21fe
)8 Tpenue ckoabKeHUs U TPEHUE MOKOSI. bu6numoreka [LIOK
Tpenue B IpUpOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «M3yuenue
29 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIbKEHUS bubnmnoreka [IOK
OT CHWJIBI IaBJICHUS U XapakTepa https://m.edsoo.ru/ffOalcc8
COTIPUKACAIOIIIUXCS TIOBEPXHOCTEM
30 Pemenue 3anay Ha onpeneneHre bubnnorexa HOK

PaBHOJICHCTBYIONIEH CHUIIBI

https://m.edsoo.ru/ff0b21fe
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Pemenne 3aga4 mo remaM: «Bec Tenay,

bubmuoreka [IOK

31 «I"paduueckoe I/I3o(ipa>1<eHI/Ie CHID», https://m.e dsoou.ru .
«Cunbl», «PaBHOIEHCTBYIONIAS CHID)

KonTponbnas pabota 1no remam:

32 «MexaHu4yecKoe JBHXKEeHHUe», «Macca, Bu6mmoreka [JOK
IUIOTHOCTBY, «Bec tenay, «I'paduueckoe https://m.edsoo.ru/ff0b21fe
n300paxeHue cun, «Cribh

33 Hasnenue. CiocoObl yMEHbIICHUS U bu6mmoteka [IOK
YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue ra3za. 3aBUCUMOCTD JaBJICHUS bubnunoreka [IOK
raza ot o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376

35 [Iepenayva naBieHus TBEPABIMU TEIAMM, bubnuoreka [IOK
YKUJIKOCTSIMU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
JlaBieHue B )KUJKOCTHU U T'a3€, BHI3BAHHOE bu6mmorexa [IOK

36 .

JIEWCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad o teme «/laBienue B bu6mmorexa [IOK
JKMIKOCTH U rase. 3axkoH Ilackaimsy» https://m.edsoo.ru/ff0a2826

bu6mmorexa [IOK

38 Coobuaroummecs cocyas! https://m.edsoo.ru/ff0a2970

39 I'mnpaBnuueckuii mpecc brbmorexa LIOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [1opIIHEBOM KUAKOCTHBIN bubnnorexa [HOK
Hacoc https://m.edsoo.ru/ffOb21fe
Atmocdepa 3emiu. [Ipuannbl

41 CYIIIECTBOBAHUS BO3AYIITHOW 000I0UKH bubnmnoreka [IOK
3emutn. 3aBUCUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JIaBJICHUS OT BBICOTHI HaJl YDOBHEM MOPSI

42 Bec Bo3nyxa. ATMochepHOe aBlieHne bubmmoreka LIOK
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https://m.edsoo.ru/ff0a2b5a

N3mepenue armochepHOro 1aBaeHUs.

bu6mmoreka [IOK

43
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(EPHOTO JaBJICHUS OT bubnmoreka [JOK
BBICOTBI HaJl YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-aneponn. ATmocdepHoe bubnnorexa [HOK
JTAaBJICHUE HA PAa3TUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o teme "AtrmocdepHoe bubmuorexa [JOK
nasienue" https://m.edsoo.ru/ffOb21fe
eliCTBHUE KUJKOCTH U T'a3a Ha
47 for eHHOGﬂB HUX TEJIO. ApXHMeI0Ba bubmorexa LHOK
Py - AP a https://m.edsoo.ru/ff0a3276
cuiia
JlabopaTopHnas pabora «OnpeneneHue
48 BI)ITaJI;KHBEIo epl‘/’l CHUIBI Cﬁr:)Ti el Ha bubmorexa [IOK
B A yrom https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B KUIKOCTH
JlaGopaTopHas pabora 1o Teme
49 «MccnenoBanre 3aBUCHMOCTH Beca Tejla B bu6mmoreka [IOK
BOJI€ OT 00BbEMA OTPYKEHHON B )KUAKOCTD https://m.edsoo.ru/ff0a3514
YacTH Tellay
Bbu6nmmoreka [IOK
50 I1
TlaBare Tet https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padora "KoHcT OBaHUE
51 a eo;[)eT :1) I/IJ'II/IF;COHCT u OBaEZIIZFJ)Io KU 1 bubmorexa HOK
P p . pyIp . "H https://m.edsoo.ru/ff0b21fe
orpezeneHue e€ Tpy30noILEMHOCTH
Pemenue 3amau mo remam: «IlnaBanue
52 cynoB. Bo3 s orutaBaHue», «/laBneHue bubmmorexa [IOK
YAOB. Ayx N https://m.edso0.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
53 Mexanunueckasi paboTta bubnmoreka [JOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0a3654

https://m.edsoo.ru/ff0a3f82

Bu6muoreka [JOK
>4 Monrocte. Exutrittet Montrocts https://m.eds00.ru/ff0a3f82
55 VYpok-uccinenoBanue "Pacyér MoOIHOCTH, 1 bubnnoreka [HOK
pa3BUBaEMOM MPHU MOABEME 110 JiecTHHUILIE" https://m.edsoo.ru/ff0b21fe
56 IIpocteie MexaHu3Mel. Peruar. PaBHOBeCHe bub6nuoreka LIOK
CWJI HA pplyare https://m.edsoo.ru/ffOb21fe
KonTponbHas pabota no teme «/laBnenue
57 TBEPABIX T, JKUIAKOCTEH U Ta30BY / bubmorexa [IOK
. https://m.edsoo.ru/ff0b21fe
Bcepoccuiickas nmpoBepouHas pabota
PesepBHblit ypok. Pabora ¢ Tekctamu 1o
58 Teme «JlaBieHue TBEPABIX TEIN, KUIKOCTEH bubmnoreka LIOK
1 ra3oB» / Beepoccuiickas mpoBepoyHast https://m.edsoo.ru/ff0a4ffe
pabota
Pbruaru B TexHuke, OBITY U IPUPO/IE.
59 JlaGopatopHnas pabota «i]/ICCJ'IlZ,Z[(P;BjHI/Ie 0.5 buommorexa LIOK
N https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
60 Pemenue 3amad mo Teme «Y CIIOBHUSA bu6mmoreka [IOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddurment nonesnoro neiictus
61 Mexanu3ma. Jlaboparopnas pabota 05 bubnmnoreka [IOK
«M3mepenune KII/] HakmoHHOM https://m.edsoo.ru/ff0b21fe
TIJIOCKOCTH
62 Pemenne 3amgau nmo reme "Padora, Bbu6nmmoreka [JOK
MotHocTb, KIT/T" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprusa. Kunernueckas u bubnnorexa [HOK
MOTEHIMATbHAs YDHEPTUST https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKOMN bubnmoreka [JOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEepruu

https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEPUMEHT 1O TEME
"DKCIepUMEHTAIbHOE OIpE/IEIICHHE

65 M3MEHEHUS KUHETUYEeCKOU U 1 1 bubmmorexa [IOK
B https://m.edsoo.ru/ffOb21fe
[OTEHI[MAJIbHON SHEPTUHU ITPU CKaThIBAHUU
Teja 10 HaKJIOHHOM IIOCKOCTH"
66 KonTtponsHas pabota o reme «Pabota u 1 bubnuoreka [IOK
MOIIHOCTb. DHEPTHUS https://m.edsoo.ru/ff0b21fe
67 PesepBHblii ypok. Pabora ¢ Tekctamu 1o 1 bubnuoreka LIOK
TeMe "MexaHuueckoe aBimxeHue" https://m.edsoo.ru/ff0a4eeb
68 PezepHblii ypok. Pabota ¢ Tekcramu 1o 1 bubnuoreka [IOK
teMe "Pabota. MouHocts. Dueprus” https://m.edsoo.ru/ff0b21fe
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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8 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema ypoka Konrpouabsnsie | Ilpakruyeckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
OcHOBHBIE TIOJIO’KEHUST MOJICKYJISIPHO-
1 KHHETUYECKOW TEOPUH U MX OIBITHBIE 1 Bubmmorexa LIOK
P https://m.edsoo.ru/ff0a5256
TIOJTBEPKICHHS
2 Macca 1 pa3mep aTOMOB U MOJIEKYJT 1 bubamorexa HOK
P P Y https://m.edsoo.ru/ff0b21fe
Mopaenu TBEPAOTO, KUAKOTO U bubmnoreka LIOK
3 . 1
ra3000pa3HOro COCTOSIHUN BEUIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOWCTB TBEPJOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUI BelleCTBa Ha 1 bub6nuoreka LIOK
OCHOBE I0JIOKEHHUM MOJIEKYIISPHO- https://m.edsoo.ru/ffOb21fe
KMHETUYECKOW Teopuun
bu6mmorexa [IOK
) K 1
PHCTAILIHHCCKHE H aMOpHbIe Tena https://m.edsoo.ru/ff0a5800
5 CmaunBaHuE U KaTUJUIIPHOCTb. 1 bubnmnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIUpeHue U CKaTue 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEPATYpPbI CO 1 bu6mumoreka [LIOK
CKOPOCTBIO TEIIIOBOTO IBUKEHUS YACTHI] https://m.edsoo.ru/ff0b21fe
9 Buytpennss sueprusi. CnocoObl ©3MEHEHUS 1 bubnnorexa [HOK
BHYTPEHHEHN SHEPTrUn https://m.edsoo.ru/ff0a5c60
10 Bunb! Termonepenaun 1 bubmmorexa LOK

https://m.edsoo.ru/ff0a6412
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Ypok-koudpepennus "[Ipakruueckoe

bu6mmoreka [IOK

11 HCIOJIb30BAaHUE TEIIOBBIX CBOMCTB BEIIECTB
n " https://m.edsoo.ru/ff0a65c0
Y MaTEepUaJIOB B LEJSIX SHEProcOepexeHus
12 KonuuecTBo TemnoThl. Y AenbHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEIJIOBOTO OaaHca. bubnnoreka [IOK
TemooOMeH U TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnast pabota "Hccienoanue
14 ﬂBne}fm[ TI;HJIO(F))(SMGHa MIPH CMEIITUBAHUHT bubmorexa HOK
. = P " https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U TOpsiYeid BOIBI
Pacuer konuuecTBa TEIUIOTHI,
15 HEO0OXOAMMOTrO JUIsl HarpeBaHUs TeJla U bubmorexa HOK
g A P https://m.edsoo.ru/ffOb21fe
BBIJICTISIEMOTO UM TIPU OXJIAXKICHUN
16 JlaGopatopHas pabota "Onpenenenue bubnnorexa [IOK
yAEIbHON TEMJI0OEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IeIbHasl TEIIOTa bubnnorexa [HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenne n oTBEpAEBaHUE
18 KPHUCTAJUIMYECKUX TEJI. Y AeNIbHAs TEII0Ta brbmmorexa [OK
p ' https://m.edsoo.ru/ff0a71d2
TUTABTICHUS
19 JlaGopaTtopHast pabota "Onpenenenue bubnmnoreka [IOK
yAeJIbHON TEIJIOTHI TUIaBJIeHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue 1 KOHACHCAIHSL. bubnnorexa [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora
21 nmapooOpa3oBaHus U KOHICHCAIIUH. bubnnorexa HOK

3aBHCUMOCTh TEMIIEPATYPbI KUTICHHS OT
aTMoCc(epHOTO JIaBJICHUS

https://m.edsoo.ru/ff0a786¢
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Bnaxnocts Bo3nyxa. JJabopartopnas pabora

bu6mmoreka [IOK

22 "OnpeneneHre OTHOCUTEIbHON BIAKHOCTH
pea " https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pemenue 3a1a4 Ha onpeiesieHUEe BIaXKHOCTH bubnmoreka [JOK
BO3/yXa https://m.edsoo.ru/ff0b21fe
[TpuHIMIBI PaOOTHI TETIIOBBIX BUTATENICH.
24 [TapoBast TypOuna. JIBurarens BHyTpEHHETO bubmmorexa [IOK
P P ' yip https://m.edsoo.ru/ff0b21fe
CropaHus
o5 KII/I TerutoBoro nBurarens. TernnoBbie bu6nuoreka [IOK
JIBUTATENH U 3aLIUTa OKPYXKaroLEeH cpeibl https://m.edsoo.ru/ff0a7c7c
%6 3aK0H COXPaHECHHUS U MPEBPAIEHUS YIHEPTUN bu6nuoreka [IOK
B TEIUIOBBIX IIpOLECCax https://m.edsoo.ru/ff0b21fe
[ToaroroBka Kk KOHTPOJIBHON pabOTE 1O TEME
27 "TernioBsie sBCHUS. VI3MeHeHMe brbmmorexa OK
iy Y https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUM BeIlleCTBa
KonrtponbHas pabota no treme "TemnioBsie
28 aByieHUs. MI3MeHeHue arperaTHbIX bubmorera [IOK
N " https://m.edsoo.ru/ff0a86ae
COCTOSTHUH BEILECTBA
29 Dnektpusanus Ten. JIBa pona bubnuoteka [IOK
JIIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ffOb21fe
30 VYpok-uccnenosanue "IneKTpu3anus Tel bubnuoteka [IOK
WHIYKIWEN U IPU CONTPUKOCHOBEHUHN" https://m.edsoo.ru/ffOb21fe
31 B3aumoneiicTBue 3apsKeHHBIX TeNl. 3aKOH bu6mmoreka [LIOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektpuueckoe noie. HanpskeHHOCTh
32 anexkTpuyeckoro nois. [puHnun bubmmorexa LIOK
P - puHI . https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UINH JIEKTPUUECKUX TOJIEN
33 Hocurenu snexkTpudeckux 3apsioB.
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DnemeHTapHbId 3apsa. CTpoeHue aToMa

34 [IpoBOgHUKY U AUAIEKTPUKU. 3aKOH bubmmoreka [LIOK
COXPAHEHUS AIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha MpUMEHEHHE CBOVCTB bubnnorexa [IOK
AIIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUH TOK, YCIIOBUS €70
36 cyuiectBoBanus. MicTouHnkn bubmmorexa [IOK
it ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleficTBUSI 3IEKTPUIECKOTO TOKA bubmmorexa LOK
P https://m.edsoo.ru/ff0a96b2
Ypoxk-uccnenosanue "Jleiicteue
38 AIEKTPUYECKOTO TOJI Ha IPOBOJIHUKH U 1 bubmorexa [IOK
" https://m.edsoo.ru/ffOb21fe
TIDJICKTPUKA
39 DIIEKTPUUYECKUI TOK B METaJLIAX, bu6nunoreka [IOK
SKUJKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas Lemnb U €€ COCTaBHbIE YacTH bubmmorexa [IOK
P i https://m.edsoo.ru/ffOb21fe
41 Cuna toka. JlabopatopHas pabota 05 bubnuoteka [IOK
"N3mepeHue u peryinpoBaHHie CUIIbI TOKa" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HampsikeHue. BombTmerp.
42 JlaboparopHnas padora "M3mepenue u 0.5 buommorexa LIOK
PaTOPHALD ‘I‘) ' https://m.edsoo.ru/ff0a9e14
peTYJIHPOBaHKE HATIPSHKCHUS
43 CormnpoTuBiIeHUE TPOBOJIHUKA. Y I€TIbHOE bubmuoteka [IOK
COIPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas paboTa "3aBHCUMOCTH
44 ANEKTPUUECKOTO COMPOTUBICHUS 1 bubnmoreka [IOK

MMPpOBOAHUKA OT €TI0 JJIMHBI, TIJIOIIa AN
MOINEPEYHOT0 CEYEHMs U MaTepuaa'

https://m.edsoo.ru/ff0aa738
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3aBHCHMOCTH CHJIBI TOKA OT HaIpsoKCHUA.

bu6mmoreka [IOK

45
3akon Oma 15 yyacTka Lenu https://m.edsoo.ru/ff0aa44a
JlaGopaTtopHas padota "HcciaenoBanue

46 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 bubnmoreka [JOK
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKeHus Ha pe3ucrope”

47 ITocnenoBarenbHOE U MapAJIIEIbHOE bubmuotexa [JOK
COEMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0b21fe
JlaboparopHuas padora "IIpoBepka mpaBuiia

48 CJI0)KEHUSI HANPSDKCHUH MTPU bubmuorexa [JOK
MOCJIEA0BATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”

Jlaboparopuas padbora "IIpoBepka mpaBuiia
49 JUISt CII?IJ'IBI I;oxai U na aJ'IIJ)'IeJ'IBII){OM ’ brbmmorexa [OK
P TIEP " https://m.edsoo.ru/ff0aadle
COCTMHEHUH PE3UCTOPOB

50 Pemenue 3anau Ha npumMeHenne 3akona Oma bu6nunoreka [IOK
JUISL pa3IMYHOTO COEAVMHEHUS TPOBOIHUKOB https://m.edsoo.ru/ffOaaf8a

51 PaboTa 1 MOIIIHOCTH JIEKTPUUECKOTO TOKA. bubnuoteka [IOK
3akoH J[xxoynsa-Jlenna https://m.edsoo.ru/ff0ab124

59 JlaGopatopHas pabota "OnpezneneHue bubnnorexa [HOK
paboTHl 1 MOIITHOCTHU JIEKTPUUECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKUe Lenu U MoTpeouTenn

53 ANEKTPUYECKOM dHEepTrHH B ObITY. KopoTkoe brbmmorexa [OK

P p Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHHE

54 [TocTosiHHBIC MAaTHUTHI, UX B3aUMOJCHCTBHUE
Ypok-uccnenosanue "M3yuenue nonei bubnuoreka [IOK

55 "

MOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0

56 MaruuTtHoe mojie. MarHuTHoe 1oJje 3eMiu bu6mmoreka [IOK
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H €TI0 3HAaYCHHUC OJId )KU3HH Ha Semite

https://m.edsoo.ru/ff0acOba

[ToaroroBka K KOHTPOJILHOU pabOTE MO TEME
"DnekTpuuecKue 3apsbl. 3apsHKeHHBIC Tela

Bu6mmoreka [IOK

o7 . .
U UX B3auMoaeucTBus. I10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
3JIEKTPUYECKUM TOK"
KontponsHast pabora o Teme
"DnekTpuuecKue 3apsibl. 3apsHKCHHbBIE Tea
. . bubmuorexa [JOK
58 U ux B3aumojeiicTBus. [locTosHHBII
. " . https://m.edsoo.ru/ff0abea8
anexkTpuyeckuit Tok" / Beepoccuiickas
MpoBepoOYHas pabora
PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo
" . . " bubnuorexa [JOK
59 teme "TIOCTOSIHHBIN 3JIeKTpUYeCKuit TOK" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepouHasi pabota
OmnbIT OpcTena. MarHuTHoe mose
60 JJIEKT I/II:IGCKOFO TOKa MarHuTHoOE IoJie bubmmorexa [OK
P https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpuMeHeHre ANeKTPOMArHUTOB B TEXHHUKE.
61 JIaGoparopHas padora "3ydyenne neicTBus 0.5 bubmorexa [IOK
PaTOPHAAP i " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJI Ha MTPOBOJIHUK C TOKOM
DNEeKTPOIBUTaTeNlb MOCTOSSHHOTO TOKA.
Hcnonbs3oBanue snekTpoaBurarencii B
62 TEXHUYECKHUX yCTPOMCTBAX U HA bubnnorexa [HOK
Tpancnopre. JlabopatopHas pabora https://m.edsoo.ru/ff0ac86¢c
"KoHcTpynpoBaHue u n3y4eHue padoThbl
DIIEKTPOABUTraTENS "
63 OnpeiTel @apajest. 3aKOH 2JIEKTPOMarHUTHOM bubnnorexa [HOK
uHaykiuu. [Ipasuio Jlenna https://m.edsoo.ru/ff0b21fe
bubnmoreka [IOK
64 Onextporeneparop. CriocoObl MOTydEHHS B

https://m.edsoo.ru/ff0b21fe
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AIIEKTPUUECKON SHEPTHH. DIEKTPOCTAHIINHI
Ha BO300HOBJISIEMBIX HCTOUHUKAX YHEPIHU

65 [TonroroBka K KOHTPOJIBHOU paboTe o TeMe 1 bubmmoreka [IOK
"DJIeKTpUUECKUE U MAarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ffOb21fe
66 Kontponsnas pabora o Teme 1 bubnnorexa [LIOK
"DeKTpUYECKUE U MATHUTHBIE SIBJICHUSA" https://m.edsoo.ru/ff0ach14
67 PeseprHblii ypok. PaboTa ¢ TekcTamu o 1 bu6mmoteka [LIOK
teme "TeroBble siBIeHUS" https://m.edsoo.ru/ffOacc5e
68 PesepsHblii ypok. PaboTa ¢ Tekcramu 1o 1
teMe "MarauTHbIC SBJICHUS"
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 14.5
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9 KJIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie | IIpakTudeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 Mexanunueckoe qBukeHne. MarepuainbHas 1 bubnmoreka [JOK
TOYKa https://m.edsoo.ru/ff0b21fe
9 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubmnoreka LIOK
MEXaHUYECKOT'O ABHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE IPSAMOJIUHEHHOE IBHXKCHUC 1 bubmorexa HOK
P P s https://m.edsoo.ru/ff0ad19a
HepaBHoMmepHOE MPSMOIMHEHHOS
4 BIE)KCHI/IC g e Hf&l 1 MTHOBEHHAasI 1 bubmorexa HOK
A - P https://m.edsoo.ru/ffob21fe
CKOpPOCTb
5 [IpssMOnMHENHOE PABHOYCKOPEHHOE 1 bubnnorexa [HOK
JBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHEHHOTO
6 aBHOYCKOPEHHOTO JIBIKeHHS. [ paduk 1 bubnmorexa LIOK
P yerop s P https://m.edsoo.ru/ff0b21fe
CKOPOCTH
JlabopaTopHnas padora "OnpeneneHue
7 CKO peHI/ISII) TGJ‘I; IIpH PaBHO pc:jo €HHOM 1 1 bubmorexa [IOK
R PP . JEROP " https://m.edsoo.ru/ff0adb18
JBHKCHHUH 110 HAKIIOHHOH INIOCKOCTH
Bbu6nmuoreka [JOK
8 CBoO .0 r 1
BoOoaHOE nageHue Teil. OneITel [anumes httos://m.edsoo.ru/ffob21fe
PaBHOMEpHOE IBMIKEHHUE IO OKPY>KHOCTH.
9 [Tepuon E qaCTI([)Ta oOpareHus p.]_}IIHHefIHaSI 1 bubmorexa HOK
P P ' https://m.edsoo.ru/ff0ae176
U yTJ0Basi CKOPOCTU
10 LenTpocTpeMuTeNbHOE YCKOPEHHE 1 bubnmoreka [JOK
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https://m.edsoo.ru/ff0b21fe

. bubmuorexa [JOK
11 IIepBbiit 3akoH HproTOHA. BEkTOp CHIIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akoH HeroToHa. bub6nuoreka LIOK
12 N
PaBHopelicTByIOIIAs CHla https://m.edsoo.ru/ff0ae72a
13 Tpertuii 3akon Hetotona. Cyrneprno3uiius bubnnoreka [IOK
CHUII https://m.edsoo.ru/ff0ae982
Pemrenne 3aa4 Ha NpUMEHEHNE 3aKOHOB bubnuoreka [IOK
14
HeroToHa https://m.edsoo.ru/ffO0aeb6c
bubmuorexa [JOK
15 Cuna ynpyroctu. 3akon 'yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3agad mo reme «Cuita bubmnoreka LIOK
YIPYTOCTH» https://m.edsoo.ru/ffOb21fe
17 JlaGopatopHnas pabota «Onpenenenue bubnnorexa [HOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ffOaee28
bu6mmoreka [IOK
18 CHa Tperms https://m.edsoo.ru/ff0af738
bu6mmoreka [IOK
19 Pemenue 3anau no reme «Cumna TpeHuUs» https://m.edsoo.ru/f0afa26
20 JlaGopatopnas padota "Onpenenenue bubnnoreka [HOK
K03 dULIEeHTa TPEHUS CKOJBKEHUS " https://m.edsoo.ru/ffOaf8be
21 Pemenne 3agau mo Teme "3aKoHBI bu6mmoreka [IOK
Herorona. Cuna ynpyroctu. Cuna tperus" https://m.edsoo.ru/ffOafb8e
Cuna ec 3aKOH BCE oro
22 THPII“J:)T;:FI;II;I; ST’I/CII:IO eI;I/IIZ ]ZBol\gipEof“o bubnmorexa LIOK
' p A https://m.edsoo.ru/ff0af044
TIaJICHHS
23 Ypok-koHpepenius " J[BrxeHue T bubnmoreka [JOK

BOKpYT T'PaBUTALIMOHHOTIO LIEHTpa

https://m.edsoo.ru/ff0b21fe
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(Conneunas cucrema). ['anaktuku"

Pemenue 3amau mo teme "Cuita TSOKECTH B Bu6mmoreka [IOK

24 "
3aKOH BCEMHUPHOTO TATOTEHUS https://m.edsoo.ru/ff0af5f8
IlepBas kocMu4ecKas CKOPOCTb. bub6nuoreka LIOK

25
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepuasbHOM TOYKH.

2% AGcomoTHO TBEpAOE Teo. PaBHOBecHe bubmnoreka LIOK
TBEPAOIO TeJIa € 3aKPETUIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpateHus. MomeHT cuiibl. LleHTp TsokecTn
PaBHOBecHe MaTepuabHOW TOYKH.

97 AGcooTHO TBEpAOE Teo. PaBHOBecHe bubmnoreka LIOK
TBEPOIO TeJIa C 3aKPETUIEHHON OChIO https://m.edsoo.ru/ffOb21fe
BpaieHusi. MomeHT cuiibl. L{eHTp TsxecTn

28 Pemenue 3agau mo remMe "MOMEHT CHJIBI. bu6mmorexa [IOK
Hentp Tsxectn" https://m.edsoo.ru/ffob02b4
IToaroroBka K KOHTPOJILHOU paboOTeE 110

29 TEME ”MexaHI/IquKze BI/I)I(CI:II/IC bubmorexa HOK

. g ' https://m.edsoo.ru/ff0b0408
Bzanmoneiicrue Ten"
KonTponbras padoTa 1mo reme
30 "MCXI;HI/I‘ICCK(I))G BUKEHUE bubmmorexa [IOK
N a | ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmmnynsc Tena. UMmymnsc cuitbl. 3aKk0H
31 COXpaHCHUS UMITyJIbca. YTIIPyroe u brbmorexa [OK
P y L pyT https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJICHCTBHE
Pemenue 3ama4d o reme "3akoH Bbu6nmuoreka [JOK

32 "

COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepeHnus "PeakTuBHOE bubnnorexa HOK

JIBH)KEHUE B MPUPOJIE U TEXHUKE"

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

34 Mexanunyeckas paboTa U MOIIHOCTb httos://m.edsoo.ru/ff0b0as4

35 PaGoTa cuitel TSKECTH, CUIIBI YIPYTOCTH U bubnnoreka [IOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
pabOThI CHITBI TPEHUS IPU PABHOMEPHOM bubnmoreka [JOK

36 .

JBAYKEHUH TeJja 110 TOPU30HTAIBHON https://m.edsoo.ru/ff0b21fe
MTOBEPXHOCTH»

37 Cas3b 3Hepruu u padotsl. [loTeHnnanpHas bubmuorexa [JOK
JHEeprus https://m.edsoo.ru/ffOb21fe
Kunernueckas sneprus. Teopema o bubnunoreka [IOK

38 .

KUHETUYECKOHN DHEPrUuu https://m.edsoo.ru/ff0b0c32

39 3aK0H COXpaHEHHS SHEPTUH B MEXaHHUKE bubamorexa HOK

P p https://m.edsoo.ru/ffOb21fe

40 JlaGopatopHnas pabota «/3yueHue 3akoHa bubnnorexa [HOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe

41 KonebarenpHoe NBIKEHUE U €T0 bu6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858

42 3aryxatomue koyie0anus. BeiHy X 1eHHBIE bubnuoteka [IOK
Konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0

43 MaremaTuuecKkui 1 It WHHBIA MasITHUKU bubmorexa LOK

26 https://m.edsoo.ru/ff0b21fe
VYpok-uccnenoBanue «3aBUCUMOCTh
44 r[ep noja KOJ‘i6ElHI/II71 OT XKECTKOCTH bubmmorexa [IOK
pHo https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a»

45 [IpeBparnienue sHEprun Npu MEXAHUUECKUX bubnmnoreka [IOK
KoJIeOaHUAX https://m.edsoo.ru/ffOb21fe

46 Jlaboparopnas pabota «OnpeneneHue bubnmoreka [JOK
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9acTOTHI U TIEpH0/1a KoJieOaHui
PY)KUHHOTO MasTHHUKA»

https://m.edsoo.ru/ffOblaec

JlaGopaTtopHas padota «IIpoBepka

bu6mmoreka [IOK

47 HE3aBUCUMOCTH IIEPHOJIa KOJIEOaHUH Ipy3a,
pHoA Py https://m.edsoo.ru/ff0b197a
MOJIBEILIEHHOTO K HUTHU, OT Macchl Ipy3a»
Mexanuueckue BojHbI. CBOMCTBA
48 MeXaHu4YeCKUX BOJH. [IpogonbHbIe 1 buGnnorexa [JOK
P https://m.edsoo.ru/ffOb21fe
MOTNIEPEUHBIE BOJTHBI
Ypok-koupepenuus "MexaHnueckue
49 B(FJ'IHBI B Tg)é pz[o;dl Teire. CelicMUYECKHE bubmmorexa [OK
" P ' https://m.edsoo.ru/ff0b21fe
BOJTHBI
50 3Byk. PacnipocTpanenue u oTpaxkeHue bubnuoreka [IOK
3ByKa https://m.edsoo.ru/ff0b21fe
51 VYpok-uccnenosanue "Habmonenue bubnmnoreka [IOK
3aBMCHUMOCTH BBICOTBI 3BYKa OT YaCTOTHI" https://m.edsoo.ru/ff0b21fe
59 I'poMKOCTB 3ByKa U BBICOTA TOHA. bubnnorexa [HIOK
AKyCTHUYECKUI PE30HAHC https://m.edsoo.ru/ff0b21fe
53 Ypok-koupepenius "YapTpa3Byk U bubnmnoreka [JOK
nHOPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka K KOHTPOIBHOM pabOTE MO
54 Tehfile "3aKOoHBI COX T:HeHHs{ NII)exaHI/IqGCKI/Ie brbmorexa [OK
P | ' https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI
Kontponbras padota mo teme "3aKoHbBI
55 coxXpaHeHUs. MexaHn4ecKue KoJeOaHus u brbmmorexa [OK
P . https://m.edsoo.ru/ffOb21fe
BOJIHBI
56 DNEeKTpOMarHuTHOE IOJIE. bubnmoreka [JOK
DNEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH bubnmoreka [JOK
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Ypok-koudepennus "llkana
AJIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue

bu6mmoreka [IOK

58
3JIEKTPOMATrHUTHBIX BOJIH JIJIsi COTOBOM https://m.edsoo.ru/ffOb2fe6
cBsi3u"”
Ypoxk-uccienopanue "M3yueHue cBONCTB
59 DIIEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO bubmnorexa [IOK
P | https.//m.edsoo.ru/ffOb2c6c
MOOWIBHOTO TenedoHa
60 Pemenue 3aay Ha onpeeneHre 4acToThl U bubmuorexa [JOK
JUTUHBI DJIEKTPOMAarHUTHOW BOJIHBI https://m.edsoo.ru/ff0b21fe
DneKTpoOMarHuTHas Ipupo/ia CBeTa.
61 CkopocTh cBeTa. BoiiHOBEIE cBOMCTBA bubmmorexa [JOK
p ' https://m.eds00.ru/ffob31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acnpocrtpanenue csera. 3atMenns ConHia bubmorexa OK
pactipoctp ' https://m.edsoo.ru/ff0b3658
n JIynsl
3aKOH OTpa)kK€HUs CBETA. 3epKaia.
63 Pemenne 3agay Ha MprMeHEHHE 3aKOHA bubmorexa LOK
p https://m.edsoo.ru/ff0b38c4
OTpa)K€HUs CBETa
[Ipenominenue cBeTa. 3aKOH MPEIOMIICHUS bubnuoteka [IOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
ITonHoe BHyTpEeHHEE OTpaKEHUE CBETA.
65 I/Icnonmo;;ie HOJ‘IHOII;)O BHYTPEHHETO bubmorexa LOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpaXEHUS B ONTHYECKUX CBETOBOAAX
Jlaboparopnas pabora "VccnenoBanue
66 3aBUCUMOCTH yTJIa MPETOMIICHUS bubmuoteka [IOK

CBETOBOI'O JIy4a OT yIJla NaJcHHs Ha
rpaHule "BO3yX-CTEKIJIO

nn

https://m.edsoo.ru/ff0b21fe
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Ypok-koudepennus "Mcnonap3oBanue

67 MTOJTHOTO BHYTPEHHETO OTPAKCHHUS: bubmorexa [OK
yIP P o https://m.edsoo.ru/ff0b21fe
CBETOBO/Ibl, ONTHKOBOJIOKOHHAS CBSI3b
bu6mmoreka [IOK
68 JI .0
HHEDL AITHHCCKA CHUIA JHH3b! https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
69 I1 0 i
OCTPOCHHE HIOOPBKCHIH B JIHH3AX https://m.edsoo.ru/ffOb444a
JlaGopatopnas pabota "Omnpenenenne
70 ok I(‘?Hori aC(I:)TOﬂHI/Iﬂ u olr)le/[IquKoﬁ Buommorexa LIOK
Y P . | https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIei INH3bI
7 Ypok-koHpepenus "Onrtuyeckue bubmuotexa [JOK
JTUH30BBIC TTPHOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak onTuyeckas cucreMa. 3peHue Bubmmorexa LIOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus " ledexTrl 3peHus. bubnuoteka [IOK
Kaxk coxpanuts 3penue" https://m.edsoo.ru/ff0b21fe
PaznioxxeHne 6eoro cBera B CIIEKT.
bu6mmoreka [IOK
74 Omnbitel HetoToHa. Crnoxxenue
https://m.edsoo.ru/ff0c0f4c
CIIEKTPAIILHBIX IBETOB. JlEcriepcus cBeTa
JlabopaTtopHas padota "OMBITHI 11O
75 pa3noKeHuIo OEeIoro CBeTa B CIIEKTP U bubmuoteka [IOK
BOCIIPHUATHUIO LIBETA IIPEAMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOII0IEHUH Yepe3 IBETOBbIE (GUIBTPHI"
Ypoxk-npaktukym "BoJIHOBBIE CBOWICTBA
76 CBeTa: Tucrepcus, uuTepdepeHuus u bubmmorexa LIOK
A \ pewt, p@epert https://m.edsoo.ru/ff0b21fe
TuQpakiys
77 OmnsiTel Pezepdopaa u ninanerapHast bubnmoreka [JOK

MOACIb aTOMa

https://m.edsoo.ru/ff0c12a8
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78

[Tocrynater bopa. Monenb atoma bopa

79 Hcnyckanue ¥ NOrJIoLEHUE CBETa aTOMOM. bubmmoreka LIOK
KBanTsl. JInHelyaTeie CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 VYpok-npaktukym "HabnrogeHue crieKTpoB bubnnoreka [IOK
HCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTB U €€ BHJIbI bubmorexa TIOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue aromHoro sapa. Hykinonnas bubmuorexa [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
bubmuorexa [JOK
83 P Y
aJIM0aKTUBHBIE MTpeBpatieHus. 30Tomnsl httos://m.edsoo.ru/ffoclald
84 Pemenue 3amau mo reme: "PagnoakTuBHBIC bubmuorexa [JOK
npesparnieHus" https://m.edsoo.ru/ff0clb4da
bu6mmoreka [IOK
85 I1
FPHOA HoTypactiaz https://m.edsoo.ru/ff0b21fe
Ypok-koupepenius "PannoakTuBHbIE
86 I/I3FJ)'I eHI/I:Ib Bpn ; oJie Nf[e,[[I/ILII/IHe Bubmorexa HOK
i " PHPOAE, ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
87 S nepHble peakiuu. 3aKOHBI COXPaHEHUS bubnnorexa [HOK
3apsAI0BOTO U MacCOBOTO YHUCET https://m.edsoo.ru/ff0c1c58
88 DHeprus CBsI3M aTOMHBIX sAep. CBA3b bubnmuoteka [IOK
MacChl U SJHEPTUU https://m.edsoo.ru/ffOcld7a
Pemenue 3ana4 no reme "SnepHsie bubnnorexa [HOK
89
peakiun" https://m.edsoo.ru/ff0b21fe
9 Peakiuu cunTe3a U neneHus saep. Bbu6nmuoreka [JOK
Ncrounuku 3ueprun CosHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 Ypok-koHpepeHus " nepHas sHEpreTHKA. bubnmoreka [JOK

JlercTBUS paguOAKTUBHBIX U3JIy4YE€HUN Ha

https://m.edsoo.ru/ff0b21fe
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JKHUBBIC OPraHU3MBbI"

[ToaroToBKa K KOHTPOIBHOM PabOTE IO
Teme "DJIEKTPOMArHUTHOE MOJIE.

Bu6mmoreka [JOK

92
DJIeKTpOMarHuTHbhIC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJIeHUA"

KonrponsHas paboTa o teme

93 "DJIeKTPOMarHuTHOE TOJIE. bubnunoreka [IOK
DneKTpoMarHuTHbIe BOJIHbL. KBaHTOBBIE https://m.edsoo.ru/ff0b21fe
siBIIeHUs"

94 [ToBTOpenue, o600menue. JlaboparopHsie bu6nunoreka [IOK
paboTsl 1o kypcy "BzaumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o600IeHNE. Penenne

95 ACUETHBIX M KAYECTBEHHBIX 3a]1a4 IO TEME bubmmorexa [IOK
}? " A https.//m.edso0.ru/ff0c2572

TeruoBsle mpoLeccsl
[ToBTOpenue, o6o0menue. Pemenue
p B bu6mmoreka [IOK

96 pacueTHBIX M KaYECTBEHHBIX 3a]1a4 IO TeMe

" . https.//m.edsoo.ru/ff0c2a22
KII/ TennmoBbIx ABUTaTENEH
IToBTrOopenue, o6o61menue. Pemenne

97 ACYCTHBIX M KAYECTBCHHBIX 33]1a4 110 TEME brommorexa LIOK

,I‘) " 8 https://m.edsoo0.ru/ff0c2b30
KII/ anexTpoycTaHOBOK

08 [ToBTOpenue, o6o0menue. JlaboparopHsie bubmmoreka [JOK
paboTsl 1o kypcy "CBeToBbie IBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6ob6menue. Pabora c

99 TEKCTaMHU 1o TeMe "3aKOHbI COXpaHEHUs B brbmmorexa [OK

Y P https.//m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBTOpenue, 0600meHne. Pabora ¢ Bbu6nmuoreka [JOK
tekctamu 1o Teme "Konebanus v BOJHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 06o6menue. Padora ¢ Bbu6nmuoreka [JOK
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TekcTaMu 110 TeMe "CBeTOBEIE sIBICHUA"

https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o606meHue. Pabora ¢

102 TekcTtamu o TeMe "KBanToBas u sepHas 1 bubmmorexa [IOK
AP https://m.eds00.ru/ffob21fe
¢duzuka"
OBHIEE KOJIMYECTBO HACOB I1O 102 7
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IMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOH OBPA30BATEJBHON TIPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
MPoBePSIeEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
oOpa3oBaTeJbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YYCHHBIC ITIOHATHA

1.2

pas3iimuaTth ABJICHHUA IIO OIIMCAHHMIO HX XaPAaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINX JAHHOC (1)I/ISI/I‘ICCKO€ SABJICHUC

13

pacro3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (HU3MUYECKUX SBICHHHA B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHUS B MPHUPOJIE,
IIPU 3TOM IEPEBOJUTH NPAKTUUECKYIO 33/1a4y B y4EOHYIO, BBLACIATDH

CYLIECTBEHHBIE CBOMCTBA (MMPU3HAKH) GUZUUECKUX SIBJICHUN

14

ONUCHIBATh H3YyYEHHBIC CBOWCTBA Tel U (DU3MUYECKHE SIBJICHUS,
UCHONB3ysl (U3MYECKHe BEJIWYMHBI, NpPU ONUCAHUU [PaBUIBHO
TPAaKTOBaThb (U3MUECKUI CMBICI HCHOJb3YEMBbIX BEIMYUH, HX
0003HaYEeHUSI U €UHUIIBI PU3NUECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3bIBAIOIIME JIAaHHYIO  (PU3MUYECKYI0 BEJIMYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTH TpaUKU  H3YYEHHBIX  3aBUCUMOCTEH

(hbUBUYECKUX BEIMYNH

15

XapaKTEepU30BaTh CBOMCTBA T, (U3UUYECKUE SBICHHUS U TPOIECCHI,
HCNOJIb3ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GbopMynuUpOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTHYeCKOe

BBIPAXXCHUC

1.6

OOBACHATh (U3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEll, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMd MPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOMUTH
oObsicHeHHe W3 1 — 2 JIOTWYecCKHWX ImaroB ¢ omopod Ha 1 — 2
W3YYEHHBIX CBOWCTBA (PU3NUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WM

3aKOHOMCPHOCTHU

1.7

pemats pacu€THble 3amauu B 1 — 2 neicTBHsI, UCTIONB3YS 3aKOHBI U




(dhopMyIibl, cBs3bIBaIONINE (DU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIIOBHSI 3a7laud  3alUChIBaTh KpaTKOE YCIOBUE, IOJICTABIIATH
¢busnyueckre BEIUYUHBI B POPMYJIIBI M IPOBOJUTH PAcu€Thl, HAXOAUTH
CIPaBOYHBIE JaHHBIC, HEOOXOIUMBIC IJI PEIICHUs 33]a4, OIICHUBATh

PEAUTUCTUIHOCTD MOTYICHHON (PU3NICCKON BEIIMIMHBI

18

pacrno3HaBaTh NpPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh IMPHU MOMOIIU
(u3MYeCKUX METOJOB, B OINHCAHUM HCCIIECIOBAaHUS  BBIICISTH
MPOBEPSAEMOE MPEAIIOI0KEHUE (rumotesy), pa3nuyarte M
HWHTEPIPETUPOBATh MOJYyYEHHBIH pe3ynbTaT, HAaXOIUTh OIIUOKU B

XO0J¢€ OIIbITa, A€JIaThb BbIBOALI 11O €T0 pE3yjibTaTaM

19

MPOBOAUTH OMNbITBl MO HAOMIOACHUIO (DU3MUECKUX SIBJICHUH WU
¢uznueckux  CBOMCTB  Tel:  (QOpMYyIMpOBaTh  MPOBEpSEMBIC
MPENAINOJIOKEHUs, coOUpaTb  YCTAHOBKY U3  MPEAJIOKEHHOIO

000pyI0BaHUs, 3aMMCHIBATH XOJI OIBITA U (POPMYITHPOBATH BHIBOIBI

1.10

BBINOJIHATE NPSIMbIE U3MEPEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX U
nUGpPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB C yIETOM

3a/TAaHHOW a0COJIFOTHOW MOTPEITHOCTH U3MEPEHUI

111

MPOBOJAUTH  HMCCIIEJOBAHME  3aBUCUMOCTH  OJHOM  (U3HUYECKOU
BEIIMYUHBI OT JPYyroll ¢ HCIOIb30BAHUEM MPAMBIX HW3MEPEHUN,
y4acTBOBaTh B IJIAHUPOBAHUU Y4YEOHOrO HCCIENOBaHUS, COOMpaTh
YCTaHOBKY U BBINOJIHATh U3MEPEHHUS, CIENYS NPEITI0KEHHOMY IIJIaHy,
(uKkcupoBaTh pe3yabTaThl IMOJIYYEHHONW 3aBUCUMOCTH (PUINYECKUX
BEJIMYMH B BHJIE PEAJIOKEHHBIX TaOIHI U IpauKOB, J1EJ1aTh BHIBOIbI

10 pe3yJibTaTaM UCCICIOBAHUA

1.12

MIPOBOAUTE KOCBCHHBIC HW3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYHH, CJICAys
npe;moxceHHoﬁ HHCTPYKIUU: IIPU BBIITOJHCHUU I/I3MepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAUCHHUC HCKOMOI1

BCIIMYUHBI

1.13

CO6J'IIOII8.TB npaBujia TCXHUKHU 0e30IacHOCTH Ipn pa60Te C

71a00paTOPHBIM 000PYAOBaHUEM

1.14

yKa3blBaTh MPUHIUNBI  JEHCTBUS OpUOOPOB U TEXHUUECKUX
YCTPOMCTB, XapaKTepuU3OBaTb IPUHLHUIBI JEUCTBUS HU3YYEHHBIX
NpuOOPOB M TEXHUYECKUX YCTPOMCTB C IMOMOUIbI0 HX ONHCAHMS,
UCTOJNB3ys 3HAHUSA O CBOMCTBaX (DU3MYECKUX  SABICHUNA W

HE0OX0ouMBbIC (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTL TPHUMEPHl (HAXOAUTh HWH(OpPMAIMIO O TpUMepax)
MPAKTUYECKOTO UCIOIB30BaHUS (DU3UYECKUX 3HAHUI B MMOBCETHEBHOMN
KHU3HH Uil o0ecriedeHusi Oe30IacHOCTH TpH  OOpamieHHH ¢
npubopamMy U TEXHUYECKUMHU yCTPOICTBAMHU, COXPAaHEHHUS 310POBbS U

COOJIIO/ICHHSI HOPM SKOJIOTHYECKOT'O ITOBEJICHUS B OKPYIKAIOLICH cpezie

1.16

OCYILECTBISITH OTOOP MCTOYHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM M NYTEM CpPAaBHEHUS Pa3IMYHBIX HCTOYHHUKOB
BBIICTISITh MH(POPMAIINIO, KOTOpas SBJSETCS MPOTUBOPEUYUBON WM

MOXET OBITh HEIOCTOBEPHOM

1.17

HCII0JIb30BATh npu BBIINIOJTHEHUH yueOHBIX 3aJlaHui
HAyYHOTIOMYJSAPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEpKaHUS,
CIpaBOYHbIE MaTepualbl, pecypchl ceTd MHTepHer, BlageTh
npuéMaMy KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusi HHPOpMALTUU

u3 O,Z[HOI71 3HAKOBOM CHCTEMBI B APYyTryro

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKUE NMUCbMEHHBIE U YCTHbBIE COOOLICHHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMauu (HU3NIECKOro
CoJiep’KaHus, B TOM 4YMcJIe MyOJUYHO JIenaTh KpaTKue COOOIIEHHUS O
pe3yabTaTax NPOEKTOB WIM Y4eOHBIX HCCIEIOBaHUN, HpPU 3TOM
IPAMOTHO MCIOJIb30BaTh M3YYECHHBIM IOHATHWHBINA anmapar Kypca

(u3HKH, COMPOBOKIATh BHICTYIUIEHUE NIPE3EHTAIIEN

1.19

IIpH BBIITOJIHCHHUU y"le6HI:>IX IIPOCKTOB U I/ICCJ'IC,ZLOBaHI/Iﬁ pacnupeaciaTb
0053aHHOCTH B Tpynmne B COOTBETCTBHUH C ITOCTABJICHHBIMHA 3a/ladyaMu,
CJICOUTh 3a BBIIIOJHCHUCM IlJIaHa HeﬁCTBHﬁ, aICKBATHO OLICHUBATH
COOCTBEHHBIM BKJIad B JACATCIbHOCTbL TIPYIINbI, BBbICTPAHNBATH
KOMMYHHUKATHUBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHHC

OKPYKAFOITIX

8 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus

11

HUCIIOJIb30BaTh IMOHATUSA

1.2

pas3iiniaTth SABJICHUA MO OMNHUCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE (GU3NYECKOE SBICHUE

13

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKUX SIBICHUNH B
OKpY’KaloIleM MHpe, B TOM 4HucCie (U3NYECKUE SBICHHUS B MPHUPOIE,
[IPH 3TOM MEPEeBOIUTH MPAKTHUYECKYIO 337auy B yueOHYIO, BBIICIATh

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) (PU3UIECKUX SBICHUMA

14

OIMCHIBATH HW3y4YCHHBIC CBOMCTBA Tel M (HU3MYECKUE SBICHHS,
UCTONB3ysd (U3UYECKHE BEIMYUHBI, IPU ONUCAHUM IPABHIHHO
TPAaKTOBaTh  (U3UYECKHH  CMBICT  HCIOJIB3YyEeMBIX  BEIUYHH,
0003HAYCHHS U €AUHUIIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (POPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMHU
BEeIMYMHAMHU, CTPOMTHh TpauKu  W3YyYCHHBIX  3aBHCUMOCTEH

(U3HYECKUX BEITUINH

15

XapaKTCprU30BaTb CBOMCTBaA TCII, (1)I/ISI/I‘IGCKI/IC ABJICHUA W IIPOLECCCHI,
HCIIOJIB3YA H3Y4YCHHBIC 3aKOHBLI, IIPpU O3TOM JOaBaTb CJIIOBECHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa M  3allMChIBAaThb €ro MaTrCMaTH4YCCKOC

BBIPAKEHUE

1.6

OOBSICHATH (PU3NYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIC U B
KOHTEKCTE CHUTyallMd TPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsCHEHHUE U3 |
— 2 JOTUYECKHX IIaroB ¢ MOMOMIbI0 1 — 2 W3ydeHHBIX CBOWCTBA

(I)I/I3I/ILIGCKI/IX HBJ'IeHHfI, (bI/I3I/I‘leCKI/IX 3aKOHa WJIN 3aKOHOMCPHOCTH

1.7

pemaTth pacyéTHble 3aAaud B 2 — 3 NENCTBHS, UCIONb3YS 3aKOHBI U
(hopmynel, CBsA3BIBatONME (PU3NUECKHE BETUYMHBL: HA OCHOBE aHATU3a
YCIIOBHSI 33/1a4¥ 3alIUChIBaTh KPATKOE YCIOBUE, BBIABISITH HEJOCTATOK
JNaHHBIX JJI pelIeHHs 3aJayd, BbIOMpaThb 3aKOHbI U (HOPMYIIBI,
HeoOXomuMBbIe ISl €€ pelIeHUs], TPOBOIUTh PACUEThl U CPABHHUBATH
MOyYEeHHOE 3HA4YeHHE (DU3NYECKONM BETUYHHBI C HM3BECTHBIMU

JaHHbIMH

18

pacrio3HaBaTb Hp06HCMBI, KOTOPLIC MOXHO PpCHINTH IIPpHU IMOMOIIN
(bHSI/I'—IeCKI/IX MCTOOOB, UCITOJIB3YS OIMMUCAHUEC UCCIICAOBAHMA, BBIACIIATD
MMPpOBEPACMOC TIPCATIOIOKCHUEC, OUCHHUBATL IMMPABUJIIBHOCTL IIOPAJKaA

MMPOBCACHUA UCCIICIOBAHUS, NCIATh BHIBOABI

1.9

MPOBOJIUTH OTBITH MO HAONIOACHUIO (DU3MUYECKUX SBICHUH WIN
¢u3uueckux  CBOMCTB  Tem:  (OpMyIMpOBaTh  MPOBEpSEMbIC

MPEaNoIOKEeHHs, coOupaTh  yCTAaHOBKY M3  MPENI0KEHHOTO




000py/I0BaHusl, ONUCKIBATH XO/I OIbITa U (OPMYIUPOBATH BBIBObI

1.10

BBIIIOJIHATL NPSAMBIE U3MEPEHHUsS C MCIOJb30BAHUEM aHAJIOIOBBIX
npuOOPOB M TATYUKOB (PU3MUECKUX BEIUYHH, CPABHUBATH PE3YIIbTATHI

M3MEPECHUH ¢ y9€TOM 3aJaHHOM a0COTIOTHOM MOTPEITHOCTH

111

MPOBOJIUTh  HMCCJICIOBAHME  3aBHCUMOCTH  OMHOW  (hu3myecKoi
BEJIMYUHBI OT JIPYTOH C WCIOJB30BAHUEM TMPSIMBIX H3MEPECHUH:
IUIAHUPOBATh HUCCIICIOBAHWE, COOMPATh YCTAHOBKY W BBINIOJHSTH
WU3MEpEHUs, clemys MpeUIOKCHHOMY  IUIaHy, (uKcHpoBaTh
pe3yNIbTaThl TOMYYEHHOW 3aBUCUMOCTH B BHJIE TAONHIl U TPadHKOB,

ACJIaTh BBIBOJELI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

112

MPOBOJIUTh  KOCBEHHBIE  M3MEpPEHHS  (U3NYECKUX  BEIUYMH:
TUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
clenys NpeUIOKEHHOW MHCTPYKIMHM, M BBIUUCIATH 3HA4YEHUE

BCIIMYUHBI

1.13

CO6.]'IIOI[8.TB IpaBujia TCXHUKH 0e30MmacHOCTH Ipu pa60Te C

1a00paToOpHBIM 000pyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HM3YyYEHHBIX NIpUOOpPOB MU
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa UX OIMUCAHUA, HCIOJIb3Ys
3HaHHUSA O CBOWCTBAaX (PU3MYECKUX SBJIEHUH U HEOOXOIUMBbIE

(u3nyecKkre 3aKOHOMEPHOCTU

1.15

pacno3HaBaTb IMPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPHUTCIIBHBIC
HpI/I60pI)I o ¢x€MaM MU CXEMAaTU4YHbIM PUCYHKaM, COCTABJIATH CXCEMbI
QJICKTPUYICCKUX LIEIleil C IOocClIeqoBaTelbHBIM U napaJuijiCJIbHbIM
COCIMHECHUECM 9JICMCHTOB, pasinvas YCIOBHEIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUYICCKUX Lenein

1.16

NPUBOAUTH TNpPUMEPHl (HAXOAUTh HMHPOPMALMIO O TMpUMepax)
MPaKTUYECKOTO MCIOIb30BaHUs (PU3MUECKUX 3HAHUN B MMOBCEIHEBHOMN
KHU3HM Juid  o0ecriedeHusi O€30HacHOCTH MpH  OoOpalleHuH ¢
npuOOpaMy U TEXHUUECKUMHU YCTPONCTBAMHU, COXPAHEHUS 3/10POBbS U

COOJIOICHHSI HOPM PKOJIOTUYECKOTO MOBE/ICHUS B OKpY Kalollel cpenie

1.17

OCYHICCTBIIATH IMOUCK I/IH(bOpMaLII/II/I (I)I/ISI/I‘-ICCKOF 0 COICpPIKaHUA B CCTU
I/IHTepHCT, Ha OCHOBC HUMCHOIIUXCA 3HAHUH U HyTéM CpaBHCHHA
JOIIOJITHUTCIIBHBIX HWCTOYHUKOB BBIACIATH I/IH(i)OpMaHI/IIO, KOTOpas

SBIISICTCSA IPOTUBOPEUMBOM HITH MOKET OBITh HEZOCTOBEPHOM

1.18

UCMOJb30BaTh IPHU  BBHIMOJIHEHUH Y4YeOHBIX 3aJaHUil  Hay4dHO-




MOMYJISIPHYIO JIUTEpaTypy (pU3Mdeckoro cojaepixaHus, CIpPaBOYHBIE
Marepuaibl, pecypcbl ceth WHTEpHET; BlaAeTh NPUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus UHPOPMAIMKU U3 OJIHOM

3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKHE YCTHBIC COOOIICHMS,
000011asi MHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PH3NYECKOTO
COJIEp’KaHusl, B TOM 4YHUCJIEC NyOIMYHO TMPEACTABIATh PE3YyIbTAThI
MPOCKTHON WJIM HCCIEAOBATEIbCKOW JIEATEILHOCTH, TPU OTOM
IPAMOTHO MWCIIOJb30BaTh M3Y4YCHHBIM IOHATUWMHBIN amnmapar Kypca

(bU3MKH, COMPOBOXKIATH BBICTYIIJICHHE TIPE3CHTAIINEH

1.20

MIPHU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHHHA (HU3NIECKUX
MIPOLIECCOB paclpeAessaTh 00SA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIaHA
JNEHUCTBUMI M KOPPEKTUPOBAaTbH  €ro, aJeKBATHO  OLIEHUBATh
COOCTBEHHBIH BKJIQJ, B JEATEIBHOCTb IPYIIbl, BBICTpaUBaTh
KOMMYHHMKaTUBHOE€  B3aUMOJCWCTBHE,  NPOSABIAS  T'OTOBHOCTh

paspeniatb KOHPIUKTHI

9 KJIACC

Kon
MPOBEPIEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTe/ibHOI IPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHus

11

HCIIOJIb30BATh U3YYCHHBIC ITOHATUA

1.2

pas3yiniaTth SABJICHHUA IO OIMHUCAHWUIO UX XapPAKTCPHBIX CBOIMCTB M Ha

OCHOBCE OIIBITOB, ACMOHCTPHUPYIOIINX JaHHOC (1)I/ISI/II-I€CKO€ SIBJICHUEC

13

pacro3HaBaTh MPOSBIEHUE W3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpY’KaloIlleM MHUpe, B TOM 4Hclie (U3NYECKUE SBJICHUS B MPHUPOJE,
IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/auy B y4eOHYIO, BBLIEIATH

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) GUBUUECKUX SIBICHUN

14

ONMCHIBATh HW3YyYEHHBIC CBOWCTBA TN MW (DU3UYECKHE SIBIICHUS,
UCHONb3ysd (U3NYECKHE BEIMYUHBI, IMPU OMNUCAHUU MPABUIBHO
TpakTOBaTh  (DU3WYECKWIA  CMBICT  HWCHOJB3YEeMBIX  BEIUYHH,
0003HAYCHHS U €IUHHLIBI (PU3UUECKUX BEIMYHUH, HAXOIUTH (POPMYJIBI,

CBS3BIBAIOIME JIAHHYIO (U3MYECKYI0 BEJIMYUHY C JPYTUMHU




BEIMYMHAMH,  CTPOUTH  TIpadUKU  U3YYEHHBIX  3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYNH

15

XapaKTCPU30BaTh CBOICTBa TCII, (1)I/I3I/I‘-IGCKI/IC SIBJICHHUA W IPOLCCCHI,
HCIIOJIB3YA H3Y4YCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
q)OpMYJII/IPOBKy 3aKOHa MW  3alucChiBaTb €ro MaT€MaTH4YCCKOC

BbIpa)KEHUE

1.6

OOBSICHATH (PM3NYECKHE MPOIECChl U CBOICTBA TEI, B TOM YHCJIE U B
KOHTEKCTE CHUTyallUd IIPaKTHKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISTH IPUUUHHO-CIIEAACTBEHHBIE CBA3H, CTPOUTH O0BACHEHUE U3 2
— 3 JIOTMYECKHMX IIaroB ¢ MOMOUIbl0 2 — 3 U3YyYEHHBIX CBOWCTBA

(bu3NIEeCKUX SABICHUN, (PU3MUECKIX 3aKOHA HITM 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbIE 3agaudl (ONMpAIOIIMEcss Ha cucTeMy u3 2 — 3
YpaBHEHMIi), HCHOJb3ys 3aKOHbI U  (GOPMYJbl, CBA3BIBAIOIINE
¢usnueckue BEJWYMHBI HAa OCHOBE AaHalM3a YCIOBUS 33/a4d
3allMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOIIME  WIIU
M30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE
JUIsL pEUICHMs], IPOBOAUTH Pacy€Tbl M OLCHMBATh DPEATUCTUYHOCTH

MOJIYUYCHHOT' O 3HAUCHU A (I)I/I3I/I“IeCKOI\/’I BCIIMYNHBI

1.8

pacnio3HaBaTb HpO6J’ICMH, KOTOPBIC MOXHO pCHIUTh IIPpU IMOMOIIU
(1)I/ISI/ILICCKI/IX MCTOHOB, UCIIOJIB3YA OIMMUCAHUC NUCCIICAOBaHNs, BBIACIIATD
IpoOBEPACMOC MNPCAIIOJIOKCHUE, OLUCHHUBATHL IPABHUIIBHOCTL IIOPAJAKa
MMpOBCACHUA HUCCIICAOBAHUA, ACIATh BBIBOJAbI, HWHTCPIPCTUPOBATH

PE3YIIbTAThI Ha6J'IIOI[eHI/II71 " OIIBITOB

19

MPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUN WM
(u3MYECKUX CBOWCTB TEJ: CaMOCTOSITENIBHO COOMpPAaTh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMBITA U €ro

pe3ynbTaThl, GOpMYyIUPOBATH BHIBOABI

1.10

MPOBOAUTh TPU HEOOXOIUMOCTH CEPHUI0 MPSIMBIX H3MEPEHHI,
OmpesieNisisi CcpelHee 3HaueHue Hu3MepseMoil BenuuuHbl ((okycHOe
paccTositHue coOuparoieil JHH3bI), 000CHOBBIBATH BBHIOOp CrHOC0O0a

n3MepeHus (M3MEepUTENBHOTO Mprdopa)

111

MPOBOJIUTH HCCIIEIOBaHME 3aBHUCUMOCTEH (DHU3MYECKHX BEIHYUH C
HCIIOIB30BAHUEM NPSIMBIX M3MEPEHHU: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTAHOBKY, (UKCHUPOBATh pE3yIbTaThI

HOHy‘ICHHOfI 3aBHCHMOCTH (bHSI/I‘IeCKI/IX BCJIIMYUH B BHJAC Ta6J'H/IHI/I




rpaduKoB, AeIaTh BBIBOJBI IO Pe3yJbTaTaM UCCIIEIOBAHUS

112

IPOBOJUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHHs], COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATH WM3MEPEHUs, CIEeAys MPENJIOKEHHOW HHCTPYKIIMH,
BBIYMCIIATh 3HAYEHUE BEIMYMHBI U AHAJIU3UPOBATH IIOJIyYECHHBIE

PE3yNbTaThI ¢ YY4ETOM 3aJaHHOU OTPELUTHOCTH U3MEPEHHIA

1.13

coOMIoIaTh NpaBWJa TEXHUKH OE€30MacHOCTH IpuU  paboTe ¢

1a00paTOpHBIM 000PYIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIE NPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepuagbHas TOuKa, abCOIIOTHO TBEPAOE TEIO0, TOUEUHBIH UCTOUHUK
CBeTa, JIy4y, TOHKas JIMH3a, IUIaHeTapHas MOJENb aTOMa, HYKJIOHHas

MOJCJIb aTOMHOI'O d4pa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX IpUOOpPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HX ONMCAHUSA, HCIONb3YS
3HaHUS O CBOHCTBax (PHU3MUECKUX SBJICHUH H HEOOXOIMMBIC

(1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMUCTB, WU3MEPUTEIBHBIX npubopoB u
TE€XHOJOTMYECKHUX IMPOLIECCOB NPHU PEUICHHH Y4eOHO-TPAKTHUECKUX
3aJa4, ONTUYECKUE CXEMBbI JJIsl TIOCTPOEHUS N300pakeHUH B MJIOCKOM

3epkaie 1 coduparomieil TmH3e

1.17

MPUBOJIUTL TpUMEpbl (HAXOAWTh HUHGPOPMALUIO O TPUMEPAX)
MPAKTUYECKOTO MCIONIb30BaHUs (U3UUYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM I OOecredeHus: Oe30MacHOCTH TpU  OOpalieHuu C
npudopaMu U TEXHHUECKUMHU YCTPONUCTBAMHU, COXPAHEHUS 310POBbS U

COOJIOICHHSI HOPM PKOJIOTUYECKOTO MOBE/ICHUS B OKpY Kalollel cpene

1.18

OCYIIECTBIISATh OUCK HHPOPMAIMH (PU3UIECKOTO COJEPIKAHUS B CETH
HNutepuer, caMmocTosTenbHO (GOPMYIUPYS TOHMCKOBBIM  3ampoc,
HAXOOUTh  IIyTH  ONPENEICHHUS  JOCTOBEPHOCTH  MOJYYEHHOMH
nHpOpMalUd HAa OCHOBE HMMEIONIMXCS 3HAHWUW M JOMOJHUTEIHHBIX

HCTOYHHKOB

1.19

UCNOJb30BaTh MPU  BBHIMOJHEHUH YYEOHBIX 3aJaHUil  Hay4yHO-
MOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOro COJepaHHs, CIPaBOUYHbIE
Marepuainsl, pecypcel cetu VHTepHer; Bianers npuéMamu

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus UHPOPMALMKU U3 OJIHON




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBe WHGPOpPMAIUU W3 HECKOJIBKHX WMCTOYHHKOB (PU3UIECKOTrO
coJiep>KaHusl, MyOJIMYHO HPEICTABIATh PE3yIbTaThl MPOEKTHOW WM
UCCIICIOBATENIbCKOW  AEATENbHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh U3YYCHHBIN MOHITUMHBIN anmapaT U3y4aeMoro pasjaesia
(GU3MKH W COMPOBOXKIATh BBICTYIUIGHHE Tpe3eHTalMel ¢ y4éToMm

0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB

121

MIPU BBIMOJIHEHUH y4YeOHBIX MPOEKTOB M MCCIEAOBAHUHA (HU3NUECKUX
IIPOLIECCOB pacrpeAessaTh 00SA3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIaHA
JNEHUCTBUMI M KOPPEKTUPOBAaTbH  €ro, aJeKBaTHO  OLEHUBATh
COOCTBEHHBI BKJAJ B JEITEIbHOCTb TIPYMIBbl, BBICTPaUBaTh
KOMMYHHMKaTUBHOE€  B3aUMOJCWCTBHE,  NPOSABIAS  T'OTOBHOCTh

paspemiatb KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUS

7 KJIIACC

Kon
pasneJa

Kon

3JIEMEHTAa

[IpoBepsiemble 3J1eMeHTHI COTEPKAHUS

®U3UKA U EE POJIb B IIO3HAHWUUN OKPYXAIOIIEIO MUPA

11

O®u3uka — Hayka O IMpupoje. SBIEHUS TPHUPOJIBL.
OusnyecKkue  SIBICHUS: MEXaHUYeCKHe, TEeIJIOBbIE,

OJICKTPHUYCCKUC, MATHUTHBIC, CBETOBLIC, 3BYKOBLIC

12

Ousnyeckne  BeIMYHMHBL. — M3MepeHne  (U3MUECKHUX
BenmunH.  Pusuueckue  npubopsl.  [lorpemHocTs

u3MepeHuil. Mexx1yHapoaHas CUCTEMA €MHULL

13

ECTCCTBCHHOHay‘lHHﬁ MCTOA IIO3HAHMA: Ha6J'IIOIIeHI/Ie,
IMOCTAaHOBKAa HAy4YHOI'0 BOIIPOCA, BBIABHWIXCHUC THIIOTES3,
OKCIICPUMCHT II0 IIPOBCPKEC THIIOTEC3, 00BSICHEHHE

HAO0JFOJaEMOTO SIBJICHUS

14

Omnucanue (bI/I3I/I"IeCKI/IX SIBIICHUH C IOMOILBIO MOJIEIe

15

[IpakTuueckue paboThI:

H3mepeHnue paccTosHUN.

N3mepenune o0bEMa )KUAKOCTH U TBEPOTO TETA.
Ornpenenenne pa3MepoB MabIX TEJ.

N3mepenne Temmeparypbl NPy MOMOIIM KHUIAKOCTHOTO

TEPMOMETPA U JaTUUKa TEMIICPATYPhI

ITEPBOHAYAJIbHBIE CBEJEHMA O CTPOEHMU BEHIECTBA

2.1

CrpoeHnue BenecTBa: aTOMbl M MOJIEKYJIbI, HX pa3MeEpBI.
OnbITel,  OKa3bIBAIOIIME  AUCKPETHOE  CTPOEHUE

BEILECTBA

2.2

JBmxenne yactuip  BemiectBa.  CBsi3b  CKOpPOCTH
JIBIKEHHUSI 4YacTUIl C TeMmieparypod. bpoyHoBckoe

nBxeHue, Mpdy3us

2.3

B3anmopeiicTBie YacTUIl BEIECTBA: TPUTKEHUE U

OTTaJIKUBAHUC




2.4

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B,
KUIKOCTEH ©  TBEPABIX  (KPUCTAUIMYECKUX) Tl
B3anmoCBA3b MEXKy CBOWCTBAMHU BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOECHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[IpakTuyeckue paboTHI:

Ouenka jauaMeTpa aroMa  METOAOM  psagoB  (c
MCIoJIb30BaHueM ¢Gotorpaduii).

OmnbIThl 10 HAOIIOIEHUIO TEIIOBOTO PACLIMPEHHS ra30B.
OnbIThI 10 00HapyKEHUIO JIEUCTBUS CHII

MOJICKYJIAPHOT'O IPUTAKCHUA

JIBIDKEHUME U B3AUMOIEMCTBUE TEJI

31 Mexanuueckoe JIBUYKEHHE. PaBHoMepHOE u
' HEPaBHOMEPHOE JIBH)KEHUE
39 Ckopoctb. CpeaHsii CKOPOCTb IpPU HEPABHOMEPHOM
' IBIKEHUU. Pacy€T myTu u BpeMeHu ABMKCHUS
SBnenue wHepnuu. 3akoH MHEpIUU. B3ammoneicTBue
3.3 TeJ KaK MpUYMHA U3MEHEHUS] CKOPOCTH JBWIKEHUS TEJ.
Macca kak Mepa HHEpTHOCTH Teja
34 [TnoTHOCTH BemiecTBa. CBA3B INIOTHOCTU C KOJIUYECTBOM
' MOJIEKYJ B eMHHIIE 00BEMA BEIIEeCTBa
3.5 Cuita Kak XapakTepuCTUKA B3aUMOACHCTBUS Tel
36 Cuna ympyroctu u 3akoH ['yka. M3mepenme cuibl ¢
' MOMOILBIO TMHAMOMETpa
37 SABnenue TaroTeHus u cuia Tsokectd. Cuia TSHKeCTH Ha
' Ipyrux mianerax. Bec tema. HeBecomocts
38 Cuna tpenusa. TpeHue CKOJIbKEHHUS U TPEHUE MOKOS.
' TpeHue B npupoie U TEXHUKE
39 CrnoxxeHrne CWi, HalpaBIECHHBIX MO OJHOM  IPSAMOIL.
' PaBHozelicTByOIIAsA CUIT
[IpakTudeckue pabOTHI:
3.10 OnpezeneHrue CKOPOCTH  PABHOMEPHOTO  JIBHIKCHHS

(wapuka B KUAKOCTH, MOJAETH  DJIEKTPUYECKOTrO




aBToMoOmIIT W Tak ganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HaKJIOHHOM  1uiockocTtH.  OmpeneneHue  IMIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBUCUMOCTh pacTsDKeHus (medopmanuu) mpyXKUHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI,  JEMOHCTPHUPYIOIINE
3aBUCHMOCTB CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Tejla U

XapakTepa CONPHKACAIOLINXCS TOBEPXHOCTEN

®uU3nYeCKUe SIBICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C
3.11 pPa3IMYHBIMU CKOPOCTSIMU B )KMBOM M HEXXUBOUM NPUPOJIE,

JICMCTBHUE CUIIBI TPEHMS B IPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTpoiicTBa: JMHAMOMETP, HOAIUITHUKN

JIABJIEHME TBEPJIBIX TEJI, YKUJKOCTEN 1 TA30B

I[aBJ'ICHI/Ie TBépI[OFO tena. CrnocoObl YMCHBIICHUA U

i yBEJIUYEHUS JaBJICHUS
42 JlaBneHue raza. 3aBUCMMOCTb JIaBJI€HUs ra3a oT 00bEMa,
' TeMIIepaTypbl
A3 [lepenaua maBieHus: TBEPABIMU TEIAMH, KHUIKOCTIMU U
' razamu. 3akoH [lackais. [THeBMaTHUECKHE MAITUHBI
3aBUCHMOCTh  JIABIICHHWS  JKAAKOCTH  OT  TIIyOWHBI.
4.4 IMuapocraTudeckuii nmapagokc. CooOmarmmecs: CoCy/pbl.
I'uapaBnrueckue MexaHU3Mbl
ATtmocdepa 3eman u atMocdepHoe naBieHue. [IpuunHb
A5 CYIIECTBOBaHMS BO3AYIIHOM 000104k 3emiu. OmbIT
' Toppuuennu. 3aBucCUMOCTh aTMOC(EPHOTO JaBIEHUS OT
BBICOTHI HaJl YPOBHEM MODS
6 WN3mepenue armocdepnoro nasienus. [Ipubopsr mis
' U3MEpEeHUs: aTMOC(EPHOTO 1aBICHHS
JleficTBHE XKUIKOCTH M ra3a Ha MOTPYKEHHOE B HMX
4.7 Teno. BelTankuBaromas (apxuMenoBa) cuiia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3ayxomnnaBanue
19 [IpakTuyeckue paboThI:

I/ICCHGILOBaHI/Ie 3aBUCMUMOCTH B€Ca TC€Jla B BOJC OT




00béMa TOTrpYXKEHHONM B KHUIAKOCTH YacTH Tela.
Onpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIONIEH Ha
TEN0, NOrpyxéHHoe B  kuiakocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JECHCTBYIOLIEH
Ha TeJ0 B JKUIKOCTH, OT Macchl Tena. OIbIThI,
JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLLIECH
CWJIBI, IEHCTBYIOIIEH Ha TeN0 B JKUIKOCTH, OT 00bEMa
MOTrPY>KEHHOM B >KMJIKOCTh YAaCTH Tejla U OT ILNIOTHOCTH
JKUAJIKOCTH. KoncrpyupoBanue  apeomerpa  wim

KOHCTPYUPOBAHUC JIOAKH u OIIpCACIICHUC et

Ipy30M0ABEMHOCTH

@dusnyeckue  sABIEHUS B IpUpPOJE:  BIUSHHE
4.10 aTMoc(epHOro JaBJIeHUs Ha )KUBOW OPraHU3M, IUIaBaHUE

pBIO

TexHuueckue ycTpoHCTBa: COOOLIAIONIIUECS COCYIBI,
411 YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKUN Ipecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIIHOCTbD, DHEPT 1A

5.1 Mexanunueckas paboTa
52 Mexanuyeckas MOIIIHOCTh
- [IpocTble  MexaHM3MBI:  pbluar, OJIOK, HaKJIOHHAs
' m1ockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeHeHMe npaBuiIa paBHOBECHS pbluara K 070Ky
«3onmoroe  mpaBwio»  MexaHukd.  Koad¢uuuent
5.5 IOJIE3HOTO JeficTBus MEXaHU3MOB. IIpoctsie
MEXaHHU3MBbI B OBITY U TEXHUKE
5.6 [loTenuunanpHas SHEPTUU TeNa, MOAHATOrO Haa 3eMIIEN
5.7 Kunernueckas sneprust
£ g [lonHas MexaHudeckas 3HEprus. 3aKOH HW3MEHEHHS U
' COXPAaHEHHS MEXAaHUYECKOU IHEPTUN
[Ipaktuueckue pabGotsl: OmnpeneneHue padOTHI CHUIIBI
5.9 TPEHHMsT TIPU PAaBHOMEPHOM [JBW)KCHMHM Tella IO

TOPU30HTAIILHOW MOBEpXHOCTU. McciienoBaHne yClioBUid




paBHOBecus peruara. WM3mepenue KIIJ HakimoHHOM
IJIOCKOCTH. N3zyuenue 3aKOHa COXpaHEeHHUS

MEXaHUYEeCKOH OHEPrun

duznueckue SBJICHUS B npupoac: pblHaru B TCIIC

5.10
YeJioBeKa
TexHu4yeckue YCTpOMCTBA: pblUar, IMOABUKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKIIOHHAS TJIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KVIACC
Kon Kon
IIpoBepsiemble 371eMEeHTBI COiePKAHUSA
paszea 3J1eMeHTa
TEIJIOBBIE ABJIEHUA
OCHOBHbBIE TOJOXEHUS  MOJIEKYJISIPHO-KUHETUYECKON
6.1 TEOpUU CTPOEHHsI BemecTBa. Macca H  pa3Mepsl
' MoJieKyln.  OmbITB, NOATBEP)KAAIOIIME  OCHOBHBIE
MOJIO’KEHU S MOJIEKYJIIPHOKMHETUYECKOM TeOpHH
Mogenn  TBEpAOrO,  KMJIKOrO W razoo0pa3HOro
6.2 cocTtosiHUM BemiecTBa. Kpuctamnuueckue U amMopQHbIE
Tena
OOBsicHEeHHE CBOMCTB ra3oB, XKHJIKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE TOJIOXKEHUH MOJEKYISIPHOKMHETUYECKON
6
TEOPUH
6.4 CMaunBaHMe U KallWJUIIPHBIC SBICHUS
6.5 TemnoBoe pacupeHue U cxaTue
66 Temneparypa. CBs3p TeMmepaTypsl CO CKOpPOCTBIO
' TEIJIOBOTO ABMKEHUS YaCTHI]
6.7 Buytpennss sneprus. CriocoObl H3MEHEHUs! BHYTPEHHEH
' SHEPIUu: Terionepeaada u CoBepIeHne paboThl
68 Bunel Teruionepenaun: TEMIONPOBOJIHOCTb, KOHBEKIIMS,
' U3y4YeHue
6.9 KomnmyectBo  Temiorel. YiaenpHas — TEIIOEMKOCTH




BEIIECTBA

TemmooOMeH U TemIOBOE paBHOBECHE. Y paBHEHUE

6.10
TEIUIOBOIO OajaHca
611 IInaBieHne u oTBEpAEBaHUE KPUCTAIUIMUECKUX BEIIECTB.
' VY nenpHas TEIoTa IUIaBJICHUs
[TapooOpa3zoBanue 1  KoHaeHcauusa. Vcnapenwue.
6.12 Kunenune. VYnaenpHas  Temnora  napooOpa3oBaHUSL.
' 3aBUCUMOCThH TEMIIEpPATypbl KUIIEHUS OT aTMOC(HEpHOro
JTaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIMBA. Y IeJIbHAs TEIUIOTa CrOPAHUs
[Tpunnuner  paGotel  TemoBblx — asurareneit  KIIJ]
6.15 TEIUIOBOTO JABUrarels. TeruloBble NBUTATENd U 3allWTa
OKpYXKaroIllel Cpeibl
3aKOH COXpaHEHMsI U IIPEBPALLCHUS] SJHEPTUH B TEILIOBBIX
6.16
poueccax
[TpakTyeckue paboThI:
OmnbIThI 1o O0HapYKEHUIO JEeUCTBUSA CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnpITHl 10 BBIPALMBAHUIO KPUCTAIJIOB MOBApEHHOU
COJIM WJIM caxapa.
OmnbITH O HAOIOIEHUIO TEIUIOBOTO PACIIMPEHUS I'a30B,
YKAJIKOCTEN U TBEPIBIX TEIL.
Omnpenenenve AaBlieHUs BO3yxa B OajUIOHE MITPHIIA.
6.17 OneITbI, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTb JIaBJICHUS

BO3/yXa OT ero 00b&Ma U HarpeBaHus WK OXJIAXKICHHSL.
IIpoBepka rumnoTesspl JMHEWHON 3aBUCUMOCTH JUIMHBI
CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKON TpyOKe OT
TeMIepaTypsbl.

Habmoienne u3MeHeHus] BHYTPEHHEH SHEpPruM Tejla B
pe3yJbTare Terionepeayl U padoThl BHEIIHUX CHIL.
HccnenoBanue siBIEHUS TEMJIOOOMEHa IIPU CMEIIUBAHUU

XOJIOJTHOW U TOpsTYE BOBI.




OmnpeneneHne KOJIMYECTBA  TEIUIOTHI, TOJY4YEHHOTO
BOJIOM IpU TEIIOOOMEHE C HArpeTbiM METaUIM4EeCKUM
LIWINHIPOM.

Omnpenenenre yaeapHOM TEMIOEMKOCTH BELLIECTBA.
HccnenoBanue mpouecca UCIapeHus.

OmnpeneneHrne OTHOCUTEIbHON BIQ)KHOCTH BO3IyXa.

OnpeneneHI/Ie y,HeHBHOfI TCIIJIOTHI IIJIABJICHUA JIbJA.

6.18

@duzuyeckue SBICHUS B MPHUPOJAE: IOBEPXHOCTHOE
HaTsOKEHUE W KalWUISIpHBbIE SIBIGHUS B MPUPOJIE,
KpUCTAIJIBI B Tipupoe, u3nydenue ConHila, 3aMep3aHue
BOJI0EMOB, MOPCKHUE OpuU3bl; 00pa3oBaHuE POCHI, TYMaHa,

HHCA, CHCTa.

6.19

TexHudyeckne  yCTpOMCTBA:  KalWUIAPBL, IPHUMEPHI
UCIIOJIb30BaHUsl KPUCTAJUIOB, *XHUIKOCTHBIM TEPMOMETP,
JaT4UK TEMIEepaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETpBI, ICUXPOMETpP, IapoBas TypOUHa,

ABUTATCIIb BHYTPCHHCTO CTOPpaHUA.

SJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 OnekTpusanus Ten. [[Ba poja 3JeKTpUuIecKuX 3apsioB
B3aumonelictBue 3apsokeHHBIX Ten. 3akoH  Kymona

7.2 (3aBHCUMOCTB CHJIBI B3aMMOJICHCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXK/1Y TeJIaMH )
Onektpuueckoe noje. HanpsxEHHOCTh AIEKTPUYECKOTO

7.3 nosist. [IpuHOWNT Cynmeprno3uiu 3JIEKTPUYECKUX TOJIEH
(Ha KaUECTBEHHOM YpPOBHE)
Hocurenn »snekTpuyeckux 3apsaoB. DJIEMEHTapHBII

74 anekTpuueckuii 3apsaa. Ctpoenue aroma. IIpoBogHUKYN 1
JTUDIIEKTPUKU

7.5 3aKOH COXpaHEHMsI AIEKTPUIECKOTO 3apsiia

26 ONEeKTPUYECKU  TOK.  YCIIOBUSL  CYLIECTBOBAHHSA

' ANEKTPUYECKOT0 TOKA. ICTOYHMKH ITOCTOSTHHOTO TOKa
7.7 HewicTBust AIEKTPUUYECKOTO TOKa (TeroBoe,




XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUAKOCTAX M ra3dax

Onekrpuyeckass 1enb. Cuna Toka.  DIJIEKTPUUECKOE

7.8
HaIpsHKEHUE
-9 ConpoTuBienue IIPOBOJIHUKA. VY nensHoe
CONPOTHUBIICHUE BEUIECTBA
7.10 3akon Oma JJ1s1 ydacTka 1enu
[TocnenoBarenbHOE W HapaUieIbHOE  COCIMHEHHUE
7.11
MIPOBOJIHUKOB
PaGota W MOIIHOCTh JJIGKTPHUYECKOTO TOKAa. 3aKOH
7.12
Jxoyis — Jlenna
3 DNEKTPUYECKHE LEMH W TOTPEOUTENH SJICKTPHUUSCKOMN
7.1
sHepruu B ObITy. KopoTkoe 3ambikanue
ITocTtosnHBle MarHuThl. B3amMopelcTBHE ITOCTOSHHBIX
7.14
MarHUuTOB
MargutHoe 1oie. Mar"HutHoe Iojie 3eMId U €ro
7.15
3HAUYEHHE [UIS )KU3HU Ha 3eMIle
6 OnbiT Dpcrena. MarHuTHOE T0JIE DJIEKTPUUYECKOTO TOKA.
7.1
[IpuMeHeHne HIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME€ MarHUTHOrO TOJS HA MPOBOJHUK C TOKOM.
DIIeKTPOBUTATENh TIOCTOSIHHOTO TOKa. Mcmonb3oBaHue
7.17
ANIEKTPOJIBUraTeNeil B TEXHUYECKUX YCTPOMCTBAaX M Ha
TpaHCIoOpTe
8 OIBITEI Qapanes. SIBneHue 3JIEKTPOMAarHUTHOU
7.1
nHaykiuu. [Ipasuno Jlenna
DneKTporeHepaTop. CriocoOsr TTOJTY9ICHUS
7.19 ANEKTPUUECKOMN SHEPIUH. DJIIEKTPOCTAaHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH
[IpakTueckue paboTHI:
20 OMBITHI 110 HAOTIOACHUIO AIEKTPU3AIUN TET MHIYKITHEH
7.

U IIPU CONIPUKOCHOBEHHUH.

UccnenoBanue neWCTBUS  SIEKTPUYECKOTO TOJIA  HA




IIPOBOJIHUKY U TUAJIEKTPUKH.
COopka u mpoBepka pabOTHI IICKTPHUSCKON Ieru
IIOCTOSIHHOT'O TOKa.

W3mepenne v peryampoBaHue CUIIbI TOKA.

N3mepenune u peryampoBaHue HaPSKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UYILLIETO YEPE3
pPE3UCTOpP, OT CONPOTUBJICHUS PE3UCTOPA U HAIPSIKEHUS
Ha Pe3UCTOpE.

OnbIThI, JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTh
AIIEKTPUYECKOTO COMPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUTMHBI, IJI0IAIM ONEPEYHOT0 CEUEHHS U MaTepuara.
[IpoBepka mpaBuiia CIOXKEHUS HANPSHKEHUW 1puU
MOCJIEIOBATEIbHOM ~ COCAMHEHUU [JBYX PE3UCTOPOB.
IIpoBepka mpaBuiia sl CUJIbl TOKA MpU HapaieIbHOM
coelMHEHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
ANEKTPUYECKOTO TOKA, MAYLIETO Yepe3 Ppe3UcTop.
OnpeneneHne  MOIIHOCTH — JIEKTPUYECKOTO  TOKA,
BBIJICJISIEMON Ha pe3ucrope. MccienoBanne 3aBUCHMOCTH
CWJIBI TOKa, UIYILIEro 4epe3 JIaMIIOUKY, OT HalpsDKeHUS
Ha Heil. Onpenenenue KIIJI varpeBarens. MccienoBanue
MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHuTHOTO TOJIS TOCTOSTHHBIX MarHUTOB MPHU
ux o0beAMHEHWMHM ©  pasneneHuu. VccrmemoBanue
JIEMCTBUS JIEKTPUUECKOr0 TOKa HA MarHUTHYIO CTPEJIKY.
OnpITel,  JEMOHCTPHUPYIOLIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa W HampaBjieHHs Toka B Karymke. M3ydeHue

JEUCTBUS MarHUTHOI'O IIOJS Ha IMpOBOAHUK C TOKOM.

KoucrpyupoBanue u H3y4yeHUe paboThI
BJIEKTPOJIBUTATEIIS. Hsmepenue KITQ
AIEKTPOJBUTATEIIHLHOMN YCTaHOBKH. ONEBITE o

HUCCICIOBAaHUIO ABJICHHUA SHCKTPOMaFHHTHOﬁ WHAYKIOWU:

HUCCICIOBAaHUC U3MEHECHHU 3HAUCHUSI U HarpaBJICHUA




WHIYKITMOHHOTO TOKa

7.21

@duznyeckue SABJIECHUS B IPHUPOJAE: DIEKTPUUECKHE
sBICHUS B  arMocepe,  IIEKTPHUECTBO  IKUBBIX
OpraHU3MOB, MarHUTHOE IOJe 3eMJIH, Apeiid MONIOCOoB,
POJIb MarHUTHOTO MOJIS IS )KU3HU Ha 3eMiie, MOJIIPHOE

CHUSHUEC

7.22

TexHuueckue yCTpoWCTBa: 3JIEKTPOCKON, amIepMerp,
BOJIbTMETp, PEOCTaT, CUETUUK AJIEKTPUUYECKOM SHEPIuu,
AIIEKTPOOCBETUTENbHBIE ~ MPUOOpPHI,  HArpeBaTelIbHbIC
AJEKTPOIPUOOPHI (mpumepst), 3JIEKTPUYECKHE
MpEeIOXPAaHUTENN, DJIECKTPOMArHUT, AJIEKTPOJBHUIATEIb

IMOCTOAHHOT'O TOKA, TCHEPATOP NOCTOAHHOI'O TOKA

9 KVIACC
Kon
Kox snementa [TpoBepsieMbie 2IIEMEHTHI COJIEPIKAHUS
pasznena
MEXAHUWYECKUE ABJIEHUA
g1 Mexanundeckoe ABWKEHUE. MaTepuaibHas TOUKA.
' Cucrema otcuéra
8.2 OTHOCHTEITHFHOCTh MEXaHUIECKOTO JIBVKCHUS
8.3 PaBHOMEpHOE IPSIMOIMHEIHOE JIBIKEHIE
HepaBHoMepHOe npsiMonnHeliHoe nBuxkeHne. CpenHss
8.4 ¥ MTHOBEHHAs CKOPOCTh TeJa IPU HEPaBHOMEPHOM
8 JBUOKEHUU
85 YckopeHue. PaBHOYCKOpEHHOE ITPSIMOJIMHEMHOE
' JIBIDKEHUE
8.6 Coboanoe nagenue. OneITel [ anunes
PaBHOMEpHOE nBUXKEHHE IO OKpY)HOCTHU. [lepuon u
8.7 yacToTa oOpareHus. JInnelnas u yriioBasi CKOpOCTH.
[{eHTpOCTpEMHUTEIILHOE YCKOPEHUE
8.8 [TepBorii 3akoH HeloToHa




8.9

Bropoti 3akon HeroTona

8.10 Tpertwnii 3akon HetoToHa
8.11 [TpuHIIUIT CYyTIeprO3ULIUN CHIT
8.12 Cuna ynpyroctu. 3akoH I'yka
813 Cuuna TpeHUs: Cuila TPEHHSI CKOJIBKCHHUS, CUJIa TPEHHS
' MIOKOS1, IPYTHE BUJIBI TPEHHS
814 Cuuta TSDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUSL.
' YckopeHue cBOOOIHOIO MaIeHHs
815 JBuxenue mianet Bokpyr Connua. [leppast
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 Tieperpy3Ku
PaBHOBecue MarepuanbHOI TOUKH. AOCOIIOTHO TBEPAOE
8.16
TeJ0
8.17 PaBHOBecue TBEPIOTO TeNa € 3aKPEIUIEHHON OCBIO
' BpauieHus1. MomeHT cuibl. LleHTp TskecTn
8.18 HNmnynsc Tena. U3menenne ummnysbca. IMIynsc cuiibl
8.19 3aKOH COXpaHEHUS HMITYJIbCa
8.20 PeakTuBHOE IBHXKEHNE
8.21 Mexanunueckas paboTa U MOIIHOCTb
8.2 Pabora cun TspkecTH, ynpyroctu, TpeHus. Csi3b
' SHEPrUH U PabOTHI
8.93 [TorennmanpHast SHEPTHA TeJa, TOJHATOTO HaJI
' MOBEPXHOCTHIO 3eMIIU
8.24 [ToreHnnanbHas SHEPTUS CKATON NPYKUHBI
Kunetnueckas sHeprus. Teopema o KHHETHYECKOI
8.25
SHEPTUH
8.26 3aKOH COXpaHEHUS] MEXaHUYECKOI YHEPTUH
[IpakTdeckue paboTHI:
Omnpenenenue cpeiHel CKOPOCTH CKOJIBKEHHS OpycKa
WIIH JBYDKEHHSI IAPUKA 110 HAKIIOHHOM TIOCKOCTH.
8.97 Omnpenenenre yCKOpeHHs Teja Py paBHOYCKOPEHHOM

JIBIDKCHUH 110 HAKJIOHHOM TTOCKOCTH.
WccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPHU
PaBHOYCKOPEHHOM JBHKEHUH 0€3 HaUaJIbHOU CKOPOCTH.

IIpoBepka runoTe3bl: €CIu PU PaBHOYCKOPEHHOM




JBI)KEHUU 0€3 Ha4albHOM CKOPOCTH ITYTH OTHOCSITCSI
KaK psiji HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHITBI TPSHUST CKOJTBKEHHSI
OT CHJIBI HOpMAJILHOTO JaBiieHust. OnpeaencHue
Kod(duimeHTa TpeHus ckoibxeHus. OnpenencHue
XECTKOCTH NPYKUHBL. Otipenenenne padoThl CHITBI
TPEHUs IPU PABHOMEPHOM JIBM)KEHUH TeJa M0
rOPU30HTAILHON TTOBEpXHOCTH. OnpeseneHre padoThl
CHUJIBI YIIPYTOCTH IIPU NIOABEME Ipy3a C
UCIIOJIb30BAHUEM HEIOIBHXKHOTO U TIOJBHKHOTO

0JIOKOB

duzndeckue IBICHUS B npupoac: NpruJIMBbl U OTJIUBEI,

8.28 JIBHKeHHE 11aHeT COJTHEYHON CUCTEMBI, pEaKTUBHOE
JIBUKEHUE HKUBBIX OPraHU3MOB
8.29 TexHuYecKkne yCTpouCTBa: CIUAOMETP, JaTYUKU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHWA 1 BOJIHBI

KonebarenbHoe JABUKCHUC. OcHoOBHbBIE XapaKTECPpUCTUKHA

o1 KOJIeOaHU: IEPHO/I, 4YacTOTa, AMILTUTY/Ia
9.2 MaremaTnueckuii u IIPYKUHHBINA MasTHUKH.
' [IpeBparieHre sHEPTUH NPHU KOJIeOATETbHOM JBHKEHUN
93 3aryxatomue kojeOaHus. BbIHYyXJIeHHbIE KoieOaHUs.
' Pe3onanc
Mexannyeckue BOJIHBI. CBONCTBA MEXaHUYECKUX BOJIH.
9.4 [IpononbHBIE W MoONEpevYHble BOJNHBL. J[JMHA BOJIHBI U
' CKOpPOCTh €€ pacnpocTpaHeHUs. MexaHu4eCcKue BOJIHBI
B TBEPJIOM TEJIE, CEICMUYECKHE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BhICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk U yIbTpa3zByk
[IpakTueckue paboThI:
Onpenenenne 4YacToThl ©  TNepuoja  KojeOaHWi
9.7 MaTeMaTHYeCKOT0 MasiTHUKA.

Omnpenenenrie  4acToThl W HepHoAa  KojeOaHW

IMIPY>XUHHOI'O MassTHUKA




WccnenoBanme 3aBUCUMOCTH  TMepuoja  KoseOaHMid
IIOABCIICHHOTO K HHUTHU pr33 OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Tepuoja  KoseOaHHiA
MPY>KUHHOTO MasTHHKAa OT Macchl rpysa. l[IpoBepka
HE3aBUCUMOCTH nepuojia Konebanuit rpysa,
INOABCHICHHOI'O K HUTH, OT MAacCCHI I‘py3& nu )KéCTKOCTI/I

NpYXUHBL M3MepeHne ycKopeHus: CBOOOIHOTO MaICHUS

dusnyeckue SIBICHUSI B mpupoac: BOCHPHUATUC 3BYKOB

9.8 KUBOTHBIMH, 3EMJICTPSICCHUE, CEHCMUYECKHUE BOJIHBI,
IlyHaMH, 9XO0
99 TexHuueckue yCTPOMCTBA: HXOJOT, HCIOJIb30BaHUE

YJIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE IIOJIE N SJIEKTPOMAI'HUTHBIE BOJIHbI

DONEeKTPOMarHuTHOE MOoJje. DJIEKTPOMATHUTHBIE BOJIHBL.

101 CBoiicTBa 37IEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 371€KTPOMarHUTHBIX BOJTH
103 OnexTpoMarHuTHas npupoga cBera. CKOpPOCTh CBeTa.
' BonHoBEIE cBOMCTBA cBETA
10 [IpakTuyeckue paboThI:
10.4 N3ydeHnre  CBOMCTB  DIEKTPOMAarHUTHBIX  BOJIH €
MIOMOIIIBI0 MOOMIIBHOTO TeneoHa
dusnyeckue SBIEHUA B TNPHUPOJE: OHMOJIIOTHYECKOe
10.5 JeNCTBUE BHJIIMOTO, yIABTPadUOIETOBOrO "
PEHTTEHOBCKOTO U3JIy4EHHUM
106 Texuuueckue YCTpOMCTBa: UCIIOJIb30BaHUE
' 9JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JIyueBas monens cBeta. Mictounnku cBera
11.2 ITpsimonuHEIHOE pacIpOCTpaHEHUE CBETA
Ortpaxenue cBera. [lnockoe 3epkano. 3aK0OH OTpaKEHUS
11 11.3
CBeTa
114 IIpenomnenne cBera. 3akoH TNPEIOMIIEHUS  CBETa.
' ITonHOE BHYTpEHHEE OTPAKEHUE CBETA
115 JInnza. Xop iyyen B 1uH3e




Ontrueckast cuctema (oToanmapara, MHKPOCKONa M

11.6
TeJeckona
117 I'ma3 kak onTuueckas cucreMa. bim3opykocts
' JAJIbHO30PKOCTh
118 Pasnoxxenue Genoro cera B criektp. OnbiTel HploToHA.
' CrnosxeHue crieKTpabHbIX LBETOB. [ucnepcus csera
[IpakTdeckue paboTHI:
HccnenoBanue  3aBUCUMOCTH  yIjla  OTPaKCHUSA
CBETOBOTI'O JIy4ya OT yIJIa MaJeHUs.
W3ydyeHne XapaKTepUCTHK H300pakeHHsl IMpeaAMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanne  3aBUCHUMOCTH  yrja  NPEIOMIICHUS
CBETOBOTI'O JIy4a OT yrJja [aJeHus Ha TPAaHUIIE «BO3JYX —
11.9 CTEKJION.
[TonyueHne u300pakeHUH C MOMOILBIO COOMparoIIeH
JIMH3BL
Ornpenenenne (POKYCHOrO PacCTOSHHUS M ONTHYECKOUN
CHJIBI COOMPAIOLIEH JTHH3BI.
OneIThl MO Ppa3IOKEHUI0 Oeoro cBeTa B CHEKTP.
OnbITEl MO BOCHPHSTHIO IIBETAa MPEIMETOB MpPH HX
HaOJIIOICHNH Yepe3 IIBETOBBIC (PUITBTPHI
dusnueckue ABIeHUS B Ipupoje: 3aTMeHus CosHua u
11.10 JlyHbl, 1IBeTa TeN, ONTHYECKHE SBJICHHS B aTMmochepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1111 TexHuyeckne ycTpoiicTBa: OYKH, HEePHUCKOII,
' ¢doToanmapar, ONTUYECKHE CBETOBOIBI
KBAHTOBBGIE SABJIEHU S
121 OmnbiTel Pesepdopra u miaaHerapHas MOAETb aTroMa.
' Mogens atroma bopa
Hcnyckanve u moriomieHue cBera aToMoM. KBaHTHI
12 12.2
JInHelyaTeie CIEKTPBI
12.3 PannoaktuBHOCTB. Anb(a, OeTa- 1 TaMMa-u3TydeHUs
194 Crpoenne aromHoro sijapa. HykioHHas  Moxenb

aToMHOTO siapa. M30Tombl




12.5

PannoaktuBHbie npeBpamieHus. llepuon momypacnaaa

ATOMHBIX AA€Pp

12.6

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsiIOBOrO U

MacCCOBOI'O YHUCEI

12.7

:‘)HCpFI/Iﬂ CBsA31 aTOMHBIX SA€EP. CBs13b Macchl U OHCPIrun

12.8

Peaknuu cunresa u nenenus anep. MIcTouHUKM sHEprun

ConHua u 38637

12.9

Snepnass sHepreTuka. JlelicTBHE  paJuOaKTUBHBIX

I/IBJIy‘IeHI/Iﬁ Ha )XMBBIC OPIraHU3MbI

12.10

[TpakTuyeckue pabOTHI:

HaGmrofieHre CIUIOMIHBIX W JIMHEHYAThIX — CIIEKTPOB
U3JTyYCHHSI.

HccnenoBanue TPEKOB: M3MEPEHUE DYHEPTHH YaCTHIIBI
0 TOPMO3HOMY TyTH (110 hoTOrpadusm).

W3mepenue paanoakTuBHOTO (hoHA

12.11

@usznueckue SBICHUSA B IMPUPOJAE: ECTECTBEHHBIN
paZvOaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,
PaAMOAKTUBHOE W3JIy4eHUE IPUPOIHBIX MHHEPAJIOB,
JIEHCTBUE PAJUOAKTUBHBIX H3JIyYCHHM Ha OpraHu3M

YCJIOBCKaA

12.12

Texnuueckne YCTpOMCTBa: CIIEKTPOCKOII,

WHJVBHIyaJIbHBIN JO3UMETP, Kamepa Bunbscona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHHUA

IIpoBepsiemblie TpeOOBaHMSI K NPeIMETHBIM pe3yJibTaTaM
0a30BOr0 ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOI
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3soBanusi Ha ocHoBe ®PT'OC

[lonumanme pomu  GU3MKK B HAyYHOM  KapTUHE  MUDA;
c(OpMHPOBAHHOCTh 0A30BBIX MPEICTABIECHUI O 3aKOHOMEPHOM CBSI3U
U TIO3HABAEMOCTH SBJIEHUM MPUPOJABI, O pOJIM DIKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (GU3MKM B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHMKM U TEXHOJOIMH, 00 53BOJIOLUU
(bu3nYecKUx 3HAHUW U UX POJU B LEJIOCTHOW €CTECTBEHHOHAYYHOMH
KapTUHE MHUpPA, O BKJIAJAE POCCUHCKUX U 3apyOekHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE NPOLIECCOB OKPYKAIOILETro

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJIOTUH

3HaHUsA O BHJAAX MaTepuu (BEIIECTBO U TOJE), O ABMKCHUU Kak
crocobe CyIiecTBOBaHUsI MaTePUH, 00 aTOMHO-MOJIEKYJISIPHON TEOpUU
CTpPOEHHS BEIIeCTBa, O (PU3MUYECKON CYIIHOCTHU SIBICHUM MPUPOJIBI
(MexaHWYeCKUX, TEMJIOBBIX, JJEKTPOMATHUTHBIX U KBaHTOBBIX);
yYMEHHUE pa3inuyaTh SBJICHUS TI0 ONMUCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;
YMEHHE Pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (HU3UUECKUX SIBICHUMN
B OKpPYXXAlOIIEM MHpE, BBIACISIS HUX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKN)

BJ'Ia,I[eHI/IC OCHOBAaMH MOHSITHIHOIO amnrmapara M CHMBOJUYCCKOTO
A3bIKA (1)I/ISI/IKI/I N HCIIOJIB30BAHUE HX JIs PCIICHUA y‘Ie6HBIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOMCTBaA TCII, (I)I/IBI/I‘-IGCKI/Ie SABJICHUA H

MPOLECChI, UCIIOJIb3YA (bYH,Z[aMCHTaJIBHBIC N SMITUPUYICCKHUEC 3aKOHBI

VYMenue onuceBaTh HU3Y4YCHHBIC CBOMCTBA TEll U (1)I/ISI/I‘IGCKI/IG SIBJICHHA,

WCTIONB3YS (PU3HUECKUE BETUIHHBI

Bnagenne ocHOBaMH METOAOB HAy4YHOTO TO3HAHUS C Y4ETOM
coOmroieHnst paBWJl O€30MacHOTO TpyAa: HabmoaeHne (PU3NIECKUX
SIBJICHU:

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIbHYI0 YCTaHOBKY




U3 JJaHHOTrO Habopa 00OpyJOBaHUS MO MHCTPYKIMH, OMHMCHIBATH XO[
OTIBITA U 3aIMCHIBATH €TI0 PE3YIbTATHI, (POPMYIHPOBATH BHIBOIBI;
IIPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEITUYHH:!
YMEHUE IUUIAHUPOBaThb  M3MEPEHUs, CaMOCTOATENbHO  COOUpaTh
SKCIIEPUMEHTAIbHYIO ~ YCTaHOBKY [0 MHCTPYKLUH, BBIYUCIATH
3HAUEHHUE BEJIMYMHBI M aHAIM3UPOBATH IOJYyYEHHBIE PE3YJIbTAThI C
y4€TOM 3a/1aHHON NOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUIL;
IIPOBEJICHUE  HECIOXHBIX  JKCIEPUMEHTAIbHBIX  MCCIIEJOBaHUM;
CaMOCTOATENIFHO ~ COOMpaTh  AKCIIEPUMEHTAIBHYIO  YCTaHOBKY H
IPOBOAUTh  MCCIENOBAaHME MO  HMHCTPYKLUMH,  IPEACTaBIATH
MOJTyYCHHBIE 3aBUCUMOCTH (PU3MUYECKUX BEIIMYHMH B BHJE TAOIUI] U
rpadMKOB, yUYUTHIBATh OTPELIHOCTH, JI€1aTh BBIBOBI I10 pe3yJbTaTaM

HCCIICAOBAaHUA

[loHnMaHWe  XapakTEpHBIX  CBOMCTB  (PH3MUYECKUX  MoOJENeH
(MaTepuanbHasi TOYKa, aOCOJIIOTHO TBEPJOE TENO, MOJEIH CTPOCHUS
ra3oB, JXHJIKOCTeH M TBEPHIBIX TeJ, IUIAHETapHAs MOJENb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOTO $pa) U yYMEHHUE NPUMEHATh UX Ui

00BsICHEHUS (PU3NYECKHX MTPOLIECCOB

YMeHue oOBACHATH (U3MUECKHE MPOLECChl U CBOMCTBA Tel, B TOM
Yyyclie U B KOHTEKCTE€ CUTyallUd MpPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUMHHO-CIIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OIOPOIl Ha N3YYEHHbIE CBOWCTBA (PU3HUECKUX

ﬂBHeHHﬁ, (1)I/ISI/I‘~ICCKI/I€ 3aKOHBI, 3aKOHOMCPHOCTH U MOACIIN

YMenue pemate pacuéTHble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),
WCTIONB3YSl 3aKOHBI U (OPMYJBI, CBSI3bIBAIOIINE (UBNUECKUE
BEJIMYMHBI, B YACTHOCTH, 3alMCHIBaTh KPATKOE YCJIOBHE 3aJayH,
BBISIBJISITH HEJOCTAIONINE JaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOIUMBIC I €€ PEIICHUsI, UCII0JIb30BaTh CIIPABOYHBIC JTaHHBIC,
MPOBOJUTH PAcUYE€Tbl M OIEHUBATH PEATMCTHYHOCTH MOJIYYEHHOTO
3Ha4YeHHS (PU3UYECKON BEIMYUHBI; YMEHUE OMPEACATh Pa3MEPHOCTH

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘lCHHOfI IIpU pCUICHUU 3aJa4n

YMmenue XapaKTCpHU30BaTb  HPUHIUIILI JEHUCTBUS TEXHHUUYECKHUX
YCTPOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U MPOMBIIIJICHHBIX
TEXHOJIOTHYCCKUX MPOLCCCOB IO MX OIMMCAHUIO, UCIIOJIB3Yyd 3HAHUA O

CBOWCTBaX (PM3UYECKUX SBJICHUH U HEoOXOoAWMBIE (QHU3NYECKUE




3aKOHOMCPHOCTHU

10

YMeHHe UCNONb30BaTh 3HAaHUS O (UBHYECKUX SBICHHUAX B
MOBCETHEBHON KM3HM s obOecneueHus OE30MAaCHOCTH  IpU
oOpameHUu ¢ OBITOBBIMH ~ TpUOOpaMH W TEXHUYECKUMU
YCTPOHCTBAMHU, COXpAaHEHHUS 3JI0pOBbsI M  COONIONEHHUS HOPM
HKOJIOTUYECKOTO TMOBEIEHHsI B OKpYXKAlolled cpene; MOHUMaHUE
HEOOXOMMOCTH TPUMEHEHHUS JOCTH)KEHUH (M3UKA U TEXHOJOTHH

JJIA palluOHAJIBHOT'O IIPHUPOAOIIOJIb30BaAHHA

11

OneIT TOWCKa, TPeoOpa3oBaHUs U TPEACTABICHUS WHPOPMAIUU
(bu3MUECKOTO CONIep)KaHHUS C MCHOJIb30BAaHUEM HHGOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHI; YMEHHUE OLEHUBATH JOCTOBEPHOCTh
MOJIyYeHHOW MH(POpPMAIMM HAa OCHOBE HWMEIOLIUXCA 3HAaHUM U
JIONIOJIHUTEIBHBIX ~ MCTOYHHUKOB,  YMEHHUE  HCIIOJb30BaTh  IIpHU
BBITIOTHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJSPHYIO JIUTEPATYpPY
(U3HYECKOTO COJCpIKAHMSI, CIPABOYHBIE MaTepPHAIbI, PECYPCHl CETH
Wurtepner; BrnageHwe 0a30BBIMH  HaBbIKAMH  MpeoOpa3zoBaHUs
nHDOpPMAIMA W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO; YMEHUE
CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(pOpMaI_[I/II/I N3 HCCKOJIBKUX UCTOYHHUKOB




INEPEYEHDB DJIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3J1eMeHT COePKAHMS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe  JBukeHHe. MatepuanbHas — Touka. Cucrema  OTcuéra.
' OTHOCHUTENHHOCTD IBUKCHHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABUkKeHue. Cpeansist ckopocTb. Dopmyna s
1.2 BBIUUCIICHUS CPeTHEN cKopocTh: v = S/t
PaBHOMEpHOE MpsAMOJIMHEHHOE ABIKEHHE. 3aBUCUMOCTh KOOPIMHATHI TENla OT
BPEMEHHU B CIIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO IBUKCHUS:
13 (1) =x,+vt
I'padvky 3aBHCHMOCTH OT BpPEMEHH IS TPOCKIMH CKOPOCTH, TPOCKIIUU
MepeMeleHusi, MyTh, KOOPAWHATHl TPU PABHOMEPHOM MPSIMOIHMHEHHOM
JIBIKEHUUT
3aBHCUMOCTh KOOpAMHATHI Tella OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
MPSIMOJTUHEIHOTO JIBUKCHHUS:
2
Sf)=vo, *f+ay* ;
2
@opmynbl TSI TPOEKIUU TMEPEeMENICHHs, MPOEKIUU CKOPOCTH M TMPOEKIHH
YCKOpPEHUS TPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JIBUKEHUH:
2
14 -Sx(f)=vo;.-'f+“x'?-
U_\'('f) =Upy T4, Z,
a.(r) =canst,
Ul.‘fz - l')1.'f2 =2H_T.S'_T
I'padvky 3aBHCHMOCTH OT BPEMEHH IS TPOCKIIUU YCKOPEHUS, IMPOCKIIHH
CKOPOCTH, TPOEKIMU TMEepeMeIIeHUsl, KOOPIAMHATHI MPH PABHOYCKOPEHHOM
MPSMOJTUHEHOM JBUKCHHUH
CBobonHoe nasneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOJHOE MAJeHHUE Teja IO
15 BEpTUKAIN (ABUKEHUE Tella BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH

3emin). ['paduku 3aBHCHUMOCTH OT BpEMEHM sl TPOEKLUUH YCKOPEHUS,




MPOCKIIMA CKOPOCTH ¥ KOOPAWHATHI TMPHU CBOOOJHOM TAJEHUU Tejla II0

BECPTHUKAIIN

CKOopocTh PaBHOMEPHOTO JBIDKEHHUS Tella MO0 OKPYXKHOCTU. HampamieHwue
CKOPOCTH.
dopmyna ISl BEIYUCICHUSI CKOPOCTH Yepe3 pajinyc OKPYKHOCTH WU TIEPHOJ]
oOpailieHus:

_ 2mR

T

LentpoctpeMutensHoe  yckopeHue. HampaBieHue I1EHTPOCTPEMHUTEIHHOTO

16 yckopeHus. @opMyiia 1l BBIYUCICHHS] YCKOPEHUS:
2
_w
%R
®dopmyia, CBA3BIBAIOIIAS [IEPUOJ] U YACTOTY OOpaICHUS:
v = 1
T
Macca. IInotHocTs Bemecta. @opMyiia Juisi BBIYACIEHUS IITIOTHOCTH:
_m
1.7 V
18 Cuna — BekTopHas ¢puzndeckas BennunHa. CiokeHue cui
1.9 SBnenue unepuun. Ilepsoiii 3akoH HeroToHa
Bropoii 3akoH Herorona:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPa YCKOPEHMSI TEJIA U BEKTOpA CUJIbI, IEHCTBYIOIIEH Ha
TEJIO
B3aumoneiicteue ren. Tpernii 3akoH HerotoHa:
111 Fy w=-F,
112 Tpenue nokos u TpeHue ckoabxeHus. Popmyna A BBIYUCICHUS MOLYJIS CHJIBI

TPCHUSA CKOJIBIKCHUS:




F_=pn-N

1.13

Hedbopmanust Tena. Yopyrue w Heynpyrue jaedopManuu. 3aKOH YIPYyrou
nedpopmanuu (3axoH ['yka):

F=k-Al

1.14

BceMI/IpHOC TATOTEHHE. 3aKOH BCCMHPHOI'O TATOTCHUS:

My - 1H4
F=G-—1_2
R
Cuuia TsKeCTH. Y CKOpEHUE CBOOOIHOTO aeHH sl
dopmyia st BBIYUCICHUS CHIIBI TSOKECTH BOJIM3HM moBepxHocTH 3emin: F = mg.
JIBmkenwne mianet Bokpyr Counnna. I[lepBas kocMu4ecKast CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nwmmynse Tena — BeKTopHas (pu3ndeckasi BeTHIrHA.
D=mi

I/IMHYJ'ILC cucTteMsl Tel. I3MeHeHne HUMITYJIbCA. I/IMHYJ'H:»C CHJIbI

1.16

3aKkoH COXpPaHCHUA UMITYJIbCa IJIA 3aMKHYTOI\/'I CUCTCMBI TCII:
D=0, i, U, =const

PeakTuBHOE IBMKEHHE

1.17

Mexann4geckas pa60Ta. (DOPMy.]'Ia JJI1 BBIYUCIICHU A paGOTH CHJIBI:

A=F5cosct

Mexannueckast MOIITHOCTb:

=24
I

1.18

Kunernueckas u MOTCHUUAJIbHAs SOHCPTUs. (I)opMyna JJISL BBIYMCIICHU A

KUHETUYECKON YHEPTUU:
n E_J'z
E, =——
2

Teopema o kuHeTHYECKOM dHEeprun. Popmyiia sl BBIYUCIECHUS MOTCHIIMAIbHON




OHEPIHUH TCJIa, IOJHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIrus:

E=E;+E p
1.13 3aKOH COXPaHEHUS MEXaHWYECKOU sHeprun. Popmyria Juisl 3aKOHA COXPaHEHUs
MEXaHHYECKOH SHEepPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpareHre MexaHUUECKON SHEPTUU IpU HAJIMYUU CUJIbI TPEHHUSL.
[IpocTeie MeEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYciioBre paBHOBECHS pblyara:
M +M +..=0
1.20
[ToxaBuxubIi 1 HenoABMW X HBIN 0110ku. KII/] mpocTeix MexaHU3MOB,
n= Aﬂmm.ﬂ:aa
A‘S&I‘I:E‘IEEE&H
JlaBiieHue TBEPAOrO TeENA.
dopMyna 7151 BBIUUCIECHUS 1aBJIEHUs TBEPOTO Tema:
F
p= h
191 JaBnenue raza. ATMocepHoe JaBlieHHeE.
' I'inpocraTuueckoe AaBiieHUE BHYTPH KUIKOCTH.
dopMya 11l BBIYUCICHUS 1aBJICHUSI BHYTPU KUIKOCTH:
P=pg+Du,
1.22 3axoH Ilackans. ['mppaBnrueckuii mpecc
3akon Apxumena. QPopmyna s ONpPEAETCHUS BBITAIKUBAIOLIEH CHJIBL,
JEUCTBYIOLIEN Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:
1.23

F_jtm_ =pgV

Vcaosue mnaBanus tena. IlmaBanne CYI0B U BO3AYXOIIJIaBaHUEC




1.24

Mexannueckue KoneOaHusl. AMIUIMTYa, TEPHOJ W 4YacToTa KOJICOAHHIA.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJL KOJICOAHUI:

1.25

MaremaTuueckuii M TNPYKUHHbIA MasTHUKU. lIpeBpamieHue sHeprum Mnpu

KoJie0aTeIbHOM JABHXKCHUHU

1.26

3aryxaromue kKoynebanus. Bernyxkaennabie konebanus. Pezonanc

1.27

Mexanunueckue BOJHBI. [IpofosibHBIE M MONEPEYHbIE BOJIHBL. J[JIMHA BOJHBI U

CKOPOCTH paCIIpoOCTpaHCHUA BOJIHEI:

h=v-T

1.28

3By1(. FPOMKOCTB N BBICOTA 3BYKa. OTpa)KeHI/IC SBYKOBOﬁ BOJIHBI Ha I'paHUIC

nByx cpell. MHdpa3Byk U yabTpa3ByK

1.29

IIpaxmuueckue pabomoi

N3mepeHne cpenHell MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; HKECTKOCTH
NPYXUHBL, KOd()(UIIMEHTa TPEHUS CKOJNBKEHHS, paOOTHl CHIIBI TPEHUS, CHIIBI
YIPYTOCTH; CPEeIHEH CKOPOCTH IBUKEHHS OpycKa MO HaKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBHKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
neprofa KojeOaHWH MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl W IepHoja
KoJe0aHui MPYKMHHOIO MasTHHUKA; MOMEHTAa CHWJIbI, IEWCTBYIOIIETO HA phIyar;
paboThl CUJIBI YNPYTrOoCTU MpPH MOABEME Ipy3a € MOMOIIbI HEMOJBHXHOTO
0s10Ka; pabOTHI CHIIBI YIPYTOCTH MPHU NOJBEME Ipy3a ¢ MOMOUIBIO MOJBUKHOTO
O110Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOrpyKEHHOMN
YacTH TeJla U OT IJIOTHOCTH >KUAKOCTH; HE3aBUCUMOCTH BBITAIKMUBAIOIIEH CHUJIIbI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO /1aBJIEHUS U OT
poJla IOBEPXHOCTHU; CHJIBI YIPYIOCTH, BO3HUKAIOIIEH B IPYXHUHE, OT CTENEHU
nedopmaruu MpyKUHBI, YCKOPEHUsT OpyCcKa OT yrila HakKJIOHA HANpaBIISIOIICH;
neproja (4acToThl) KolneOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIEpUOA
Koje0aHui MPYKUHHOTO MasiTHUKAa OT MacChl Irpy3a U KECTKOCTU MPY>KUHBI;
UCCIIeIOBAaHNE HE3aBHCHMOCTH IEpHoja KoJeOaHHH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pblyara

1.30

Qu3uueckue AGleHUs 6 Npupode. TIPUMEPHl JBWKEHUS C pa3IMUHBIMU
CKOpPOCTSIMH B KUBOM M HEKUBOM MPUPOJIE, IEUCTBUE CHIIbI TPEHUS B PUPOE U

TCXHUKC, TIPUIIMBBI W OTJIUBBI, IABWKCHUC IIJIAHCT ConHeyHOM CHUCTCMBI,




PEaKTUBHOE IBW)KEHHE JKUBBIX OPraHU3MOB, PbIYary B TEJIE€ YEIIOBEKA, BIMSHUE
aTMOC(EepHOrO [JaBJICHUS Ha >KMBOH OpPraHu3M, IUIaBaHUE pbIO, BOCHPUSATHE

3BYKOB JXUBOTHBIMH, 3CMJICTPSACCHUC, ceiicMuueckue BOJIHBI, IYHAMH, 9XO

Texnuueckue yCWlpOIZCWlBG.’ CIIMAOMETP, OATUMKH IIOJIOXKCHHUA, PaCCTOAHUA H
YCKOpPCHHA, AUHAMOMCTpP, MNOAIIMUIIHUKH, PAKCTBI, pbIyar, HOI[BI/I)KHBIﬁ n

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IPOCTBIC MCXAaHU3MBI B 6BITy,

131 COOOIIAIONTUECS COCY/BI, YCTPOWCTBO BOJOMPOBOJAA, THAPABIMYECKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, IOPITHEBOH HACOC, apeOMETp, 3XOJIOT,
HCIIOJIb30BaHUE YIIBTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OcCHOBHBIC  TIOJIOKEHUS ~ MOJICKYJSIPHO-KUHETHUYECKOW  TEOpPUU  CTPOCHHS

2.1 BelecTBa. Mojienu TBEPIOTO, KUJIKOTO U ra3000pa3HOr0 COCTOSIHUI BEIECTBA.
Kpucramimaeckue u amopgHbIe Tena

Y JBuwxenne dyactuir BemiectBa. CBsS3b  CKOPOCTH  JIBIDKEHHS  YacTHI[ C

' TeMreparypoil. bpoynoBckoe nBuxkenue, IupQy3us

2.3 CmauuBaHME M KaNWUISIPHBIC SBJICHUS

24 TennoBoe pacimupeHue u cxaTtue

25 TemnoBoe paBHOBECHE

26 Buytpennsis sHeprus. PaGora u Temonepenaya Kak CIOCOOBI HM3MEHEHHS

' BHYTPEHHEHN SHEPrUU

2.7 Buasl Temionepenayun: TeNIONPOBOAHOCTb, KOHBEKIUS, U3TyUEHHE
HarpeBanne wu oxmaxaenue T1en. KonaudecTBo — TEUOTHL. Y enbHas
TEIIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHUsl PHEPIrUU B TEIJIOBBIX Ipolieccax. YpaBHEHHUE TEIJIOBOTO
OanaHca:

29
O +0, +..=0
Ucnapenne u xonaeHcauusi. M3mMeHeHuWE BHYTpPEHHEH SHEpPrUM B IpOliecce

210 WCcHapeHuss MW KoHjAeHcauuu. KumneHue HKUAKOCTH. VYAenbHas TerioTa

' napooOpazoBanusi: L = Q/m

2.11 BraxxnocTs Bo3ayxa




[InaBnenne wu Kpuctaumzanus. V3MeHeHWE BHYTpPEHHEH »HHEpPruM Mpu

IUIaBJICHUU U KPpUCTAJUIU3AallH. yZ[GJIBHaSI TCIJIOTA I1JIaBJICHHUA !

2.12 ) 0
_}H
BuyTpeHHss sHeprus cropanus TOILIMBA. Y JeNbHAas TEIUIOTa CrOPaHus TOIUIMBA!
2.13 g=Q/m
2.14 [Tpunumns! padotel TemnoBbix asurarenei. KI1/] rennosoro asurarens
IIpakmuyeckue pabomvi
W3mepenue ynenpbHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJIMYECTBA
TEIUIOTHI, IOJyYEHHOTO BOJOM KOMHATHOM TeMmmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIIyIIEH HAarpeTblii IWIMHApP; KOJUYECTBA TEIUIOTHI,
2.15 OTJ@HHOTO HAarpeThiM LUJIMHAPOM, IIOCJIE OIYCKaHUS €ro B BOAY KOMHATHOMN
TEMIIEPATypbl; OTHOCUTEIbHOW BIIAXKHOCTU BO3AYXd; YJEIbHOW TEIJIOTHI
IaBieHusa Jpna.  MccnenoBaHue W3MEHEHHs TEMIIEpaTypel BOABI  IIpU
Pa3NMYHBIX YCIIOBHSX; SBICHHUS TEIUIOOOMEHA MPH CMEIIMBAHUHM XOJIOJHOW U
ropsiuei BOJbI; POLECCA UCTIAPEHUS
Qusuueckue sAeieHUs 8 npupooe: TOBEPXHOCTHOE HATSHKEHHE U KalWUISPHbIE
2.16 SIBJICHUSI B TIPUPOJE, KPUCTAIUIBI B Mpupoje, uznydenue CoiHIa, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POChI, TyMaHa, HHEsl, CHera
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPbl UCIIOIb30BaHUS KPUCTAJUIOB,
217 KHUJKOCTHBIM TEPMOMETp, NAaTYMK TEMIIEpATyphl, TEPMOC, CUCTEMA OTOILICHMS
' JIOMOB, TUTPOMETPBI, IICUXPOMETp, NapoBasi TypOuHa, JBUTAaTElb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnexTpuszanus Tei. [[Ba Buaa 2IEKTpUUIECKUX 3apsii0B
3.2 B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyrnona
3.3 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsaaa
34 Onektpuueckoe mone. HanpsbkéHHocTh  anekTpudeckoro mois.  [IpuHnun
' CYIEPIO3UILINH MIEKTPUIECKUX MoJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenun snekrpuueckux 3apsiioB. JIeHCTBHE 3JIEKTPUYECKOrO IO  Ha
' aNeKTpudecKue 3apspl. [[pOBOAHUKYN U qUAIEKTPUKU
3.6 [TocTosHHBIN 35eKTpUYEeCKHil TOK. [[elicTBUA AnekTpuueckoro Toka. Cuiia Toka.




Hanpsoxenne.

I =q/t,U=Aq

9J'I€KTpI/I‘l€CKOC COIIPOTUBIICHUE. yI[eJ'IBHOC SJICKTPHUYECKOC COITPOTUBIICHUEC!

3.7 R =pl/S
38 3akon Oma 115 yuacTtka anekrpuyeckoi menu: | = U/R
[TocnenoBarenbHOE COSTUHEHHE TPOBOTHUKOB:
I =1,: U=U+U,;: R=R,+R,.
1 1 1 2
3.9 [TapannensHOE coeMHEHNE TPOBOJHUKOB PABHOT'O CONMPOTHUBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CwMelaHHbIe COSIMHEHHSI IIPOBOTHUKOB
Pabota u MmomtHOCTB 35ekTpruyeckoro Toka. A = Ult, P = Ul
3.10
3akon Jl>xoynsa — Jlenna:
2
3.11 O=I"-R-t
312 OneiT Opctena. MarHuTHOe ToOJie TPSIMOTO MPOBOAHHKA C TOKOM. JIuHHH
MarHUTHON MHIYKIIUU
313 MaruutHoe 1OJi€ IIOCTOSHHOIO MAarfdura. B3auMoOIEWCTBHE IOCTOSHHEIX
MardviToB
3.14 JlelicTBrE MarHUTHOTO MOJIsI HA IPOBOAHUK C TOKOM
3.15 OnbiTel @apanes. SBieHue 3neKTpoMariuTHOM nHaAykuu. [Ipasuno Jlenna
Ipaxmuueckue pabomoi
W3mepenue  DNEKTPUYECKOTO  COMPOTHUBICHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUUYECKOTO TOKA; PabOTHI DJIIEKTPUIECCKOTO TOKA.
3.16 HccnenoBanme 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOMIETO B MPOBOJIHHUKE

(pe3ucTophl, JaMIIOUKa), OT HAMPSDKEHUS HA KOHIAX MPOBOJIHHUKA; 3aBHCUMOCTH
CONIPOTUBJICHHUS OT JJIMHBI IPOBOJHUKA, IIOUIAAN €r0 MOMEPEYHOI0 CEUCHUS U

YACIBHOT'O COITPOTUBIICHUA.




[IpoBepka mpaBuia AJsl 3JIEKTPUUECKOTO HAIPSHKEHUS MPHU MOCIEI0BATEIbHOM
COCIMHEHUM TMPOBOJIHUKOB; IMpaBUja JUIsl CUJIbI DJIEKTPUUECKOTO0 TOKa IpH

IapajuIeIbHOM COEIMHEHUH ITPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKa)

Quzuyeckue A6leHUs 8 npupode: SBICKTpUUYECKUE SBICHUS B armocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE IOJI€ 3eMIIH, Apeid MOIOCOB,
POJIb MATHUTHOTO TIOJISI JUTs1 J)KU3HU Ha 3eMile, TIOJISIPHOE CUSTHUEC
Texnuueckue ycmpoticmea: SICKTPOCKOI, aMIIEpMETp, BOJIBTMETP, pPEOCTarT,
CUETYMK  DIIEKTPUYECKOW  DHEPruM,  DIICKTPOOCBETHUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelbHbIE 3IEKTPONPUOOPHI (mpumepsl), IIEKTPUYECKUE
MPEJOXPAaHUTEIHN, 3JICKTPOMArHHUT, JJICKTPOJBUTATENlb IOCTOSHHOTO TOKA,
TeHEPaTOp MOCTOSHHOTO TOKA
3.19 DnexkTpoMarHuTHbIE BOJIHBL. [1IKkana anekTpoMarHuTHRIX BOJH
3.20 JlyueBast Mmozenb cBeta. [IpsiMonnHeiHOE pacpocTpaHeHHE CBETa
3.21 3akoH oTpaxeHus cBeta. [lnockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH NPETOMIICHHS CBETA
3.23 Jlucnepcus cBera
394 JIunza. Xon nydeit B nmna3e. DokycHOE paccTostHUE NUH3BL. OnTHUEcKas cujia
' aun3el: D = 1/F
3.25 I'na3 xak ontuueckas cuctema. Onrudeckrue Npudops
Ipakxmuyeckue pabomvi
W3mepeHne onTHUeCKOW cuiibl coOuparomeil JUH3bIL, (HPOKYCHOTO PacCTOSHUS
coOuparomieid JMH3BI (MO CBOMCTBY paBEHCTBA pa3MEpOB IpeaMeTa W
n300pakeHus, KOrAa MpeiIMEeT PACIONOKEH B JBOMHOM (oKyce), MOoKa3aTes
3.26 MIPEJIOMJIICHHUS CTEKJIA.
HccnenoBanue cBoiicTBa M300paskeHus, MOJYYEHHOTO C MTOMOIIIbIO cOOMparomeit
JWH3BI, W3MEHEHHUS (OKYCHOTO pACCTOSHHSI JABYX CIIOKEHHBIX  JIMH3;
3aBHCHUMOCTH yIJIa TPEJIOMIIEHHUS] CBETOBOTO Jy4a OT yIJia MaJieHus Ha TpaHulle
«BO3/TyX — CTEKIJIO»
327 Qusuueckue senenus 6 npupode: 3armenuss Comnna u JlyHel, 1Berta Ter,
' OINITHYECKHUE SIBIIEHUS B aTMOcdepe (1BeT Heba, pedpakiys, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, (hoToanmapar, ONTHUYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE SAABJIEHUA
41 PannoaktuBHOCTH. Anb(a-, O6eta-, ramma-usnydenus. Peaknuu anbda-u Oera-




pacrana

4.2 Omnsitel Pesepdopna no paccesnuto anbda-yactuil. [Inmanerapnas mozens atoma

43 CocraB aromHoro sapa. Mzoromsl

4.4 [Tepuon monypacnana aTOMHBIX sLIEp

4.5 SnepHble peakiuu. 3aKOHBI COXpPaHEHUS 3apsS0BOTO U MaCCOBOTO YK CE
Qusuueckue A6leHUs 6 npupooe: eCTECTBEHHBIH PaJUOAaKTUBHBIA  (OH,

4.6 KOCMHYECKUE JIy4d, pPaJUOAKTUBHOE W3IyYeHHE MPUPOJHBIX MHUHEPANIOB,
NENUCTBUE PAIMOAKTUBHBIX M3JIY4CHUI Ha OPraHU3M YeloBeKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKOI, UHANBUIYaTbHBIN JO3UMETp, Kamepa

Bunbcona, sigepHas sHepreTuka




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» dusuka: 7-i kaacc: 6a30BBI YPOBEHB: YUCOHUK; 3-¢ U3aHUE,
nepepaboranHoe [leppimikua .M., IBanoB A.W. AkiinonepHoe o011ecTBO
«M3narensctBo «lIpocsemenne», 2022r

» dusuka: 8- kacc: 6a30BbIM YPOBEHB: YUCOHUK; 3-¢ U3JJaHUE,
nepepadoranHoe [leppikun .M., IBanoB A.1. AkunonepHoe o011ecTBO
«3natensctBO «IIpocBenienney, 2022r

» duzuka: 9-i kacc: 0a30BbIM YPOBEHb: YUeOHUK; 3-€ U3/IaHKE,
nepepadotantoe [lepoikun .M., I'yrauk E.M., UBanos A.U. u np.

AxrmmonepHoe o6riectBo «M3marensctBo «lIpocBemenuey, 2022r

METOANYECKHUE MATEPUAJIBI IJIAA YUUTEJISA

1. ®uzuka. 7 xnacc. YueOoHuk. ba3ossiii ypoBeHsb. [lepoimikun .M., FIBaHoB
A.N. AO "UznarensctBo [IpocBemenue”, 2023 r.

2. ®usuka. 8 knacc. YueOHuk. bazoBslit ypoBens. [lepriikun .M., MiBaHoB
A.N. AO "UznarensctBo [IpocBemenue”, 2023 r.

3. ®usuka. 9 knacc. YueOnuk. ba3oselit ypoBenb. ['yrauk E.M., [lepbikun
N.M., UBanoB A.1. AO "UznarensctBo [IpocBemenue”, 2023 r.

4, Jlykammk B.1. CoopHuk 3ama4 1o ¢usuke. 7-9 knaccel. - M.

[Ipocemienune, 2021.



5. lnarnoctuueckue padotel. dusuka. 7,8,9 kinaccel. M.: [Ipocsemienune, 2021
T.

6. [ToaroroBka k Becepoccuiickum npopepouHbIM paboram. dusuka. 7,8,9
kiaccel. M.: [IpocBenienne, 2021 r.

7. CoopHUK BompocoB u 3aaa4. ®usuka. 7,8,9 knaccel. M.: [Ipocserienue,

2021 r.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI M PECYPCbI CETHU
HUHTEPHET

1. Equnas xoyuteknus udpoBbIX 00pa30BaTeNIbHBIX pecypcoB - http://school-

collection.edu.ru/

2. DNeKTpoHHBIC yueOHUKH 10 dusuke - http://fizika.ru/

3. Ludpossie oOpa3oBarebHbIE pecypchl - hitp://openclass.ru/

4. bubnmroreka - Bc€ mo mpeamety "®dusmka" - http://www.proshkolu.ru/
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