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MHNOACHUTEJIbBHASA 3AIIUCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE MOJOXXEHUM M TpeOOBaHMUU K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTE€NbHON MPOrpaMMbI, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yaétoM (henepanpbHOU paboueii MporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera «Ousuka.

[Iporpamma 10 ¢u3MKEe Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOKCHUM M TpeOOBAaHWUU K pe3ylbTaTaM OCBOCHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeIbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yueroM (enepaibHON padoyeit mporpaMMbl BOCIIUTAHUS U
KOHIENIIMHU MIPEenojaBanus yueoHoro npeamera «Dusukay.

Conepxanue mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3ALMI0 H3YYCHHS
bu3MKU Ha JIEITEIbHOCTHOW OCHOBe. B mporpamme mo ¢u3MKe y4UTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanusaunuud Ttpedoanuiit ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yabTaTaM 00yUEHHUs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YU€OHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus.

[Iporpamma no ¢u3uke ycTaHaBIMBAET paclpeeneHrne yueOHOro MaTepurania
1o rogaMm o0ydeHus (Io Kiaccam), MpeiaraeT MPUMEPHYIO MOCIEeI0BATEILHOCTD
U3Y4YEHUsI T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOrO COAEpKaHUS U
y4eTe BO3pACTHBIX 0OCOOCHHOCTEN 00Yy4arOIINXCS.

[Iporpamma mo ¢usnke paszpaboTaHa ¢ IEIbI0 OKAa3aHUS METOJUYECKOM
MOMOIIIM YYUTENIO B CO3/IaHUU paboueil mporpamMmbl 0 y4eOHOMY MpPEIMETY.

®u3zrKa sBIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKOJbKY (U3nyecKre 3aKOHBI JIEKAT B OCHOBE IPOIECCOB U
SABJICHUM, W3y4yaeMbIX XHUMHUEH, OHOJIOTHEH, acTpoHOMHEH U (PU3NYECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAYyUYHYIO) KapTUHY MU,
npenocTaBiIsieT HaubOosee sCHble O00pa3lbpl MPUMEHEHHS HaydHOro METoja
MO3HAHUS, TO €CTh CIIOco0a MOIYyYEHHS JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa30BaHHUSA B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU E€CTECTBEHHOHAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJarouuxcsl.

N3yyenne Qusukum Ha 0a30BOM ypOBHE MpEAIoiaracT OBJIAJCHHE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMH, XapaKTePU3YIOUIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIICHMBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;



HHTCPHPECTUPOBATH JaHHBIC M HMCIIOJIB30BAaTh HAYYHBIC 10Ka3aTCIbCTBA
AJI1 TIOJTYYCHUA BBIBOJOBY.

Henn wusyueHus ¢GU3MKK Ha YpOBHE OCHOBHOrO 001Iero oOpa3oBaHUs
ompesieNieHbl B KOHIEMIMU TpenojaBaHus y4deOHoro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHbIX oOpraHuzaiusix Poccuiickoit @eaepaiuu, peann3yrolux
OCHOBHBIE 0011100pa30BaTEIbHBIEC MPOTPAMMEBI.

Henun nzydenust Gpu3uku:

NpUOOpETeHHE HWHTEpEca M CTPEeMJICHUS OOYyYarolmuXxcsi K HAaydYHOMY
U3YUYCHHUIO TMPHUPOABI, PAa3BUTHE WX HMHTEIUIEKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MTPEICTABICHUN 0 HAYYHOM METO/I€ MMO3HaHUs U (OPMUPOBAHUE
UCCIIEZIOBATEIBCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBIICHUSIM;
dopMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3YUCHHS
OCHOB CTPOCHHsI MaTepuH U (HyHIaMEHTaIbHBIX 3aKOHOB (PU3HKHU;
dopMupoBaHUE TPEACTABICHUN O poid (U3HKH JUIS Pa3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUil;

pa3BUTHE  TMPEACTABIEHHM O  BO3MOXHBIX  cdepax  Oyaymieu
npo¢eCCUOHATBFHON ACSITEFHOCTH, CBA3aHHON ¢ (PU3MKOM, MOATOTOBKA K
JaJbHENIIeMy O0yUEHHUIO B ’TOM HalpaBJICHUU.

JlocTikeHne STUX Tenedl mporpamMmbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011ero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

npuoOpeTeHre 3HAaHUW O JUCKPETHOM CTPOCHHMM  BEIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKUX, MATHUTHBIX U KBAaHTOBBIX
SIBJICHUSIX

npuoOpEeTeHNE YMEHUM OMUCHIBATh U OOBACHATH (DU3UYECKUE SIBICHUS C
UCIIOJIb30BaHUEM TIOJTYYECHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEIIEHUS MPOCTEHINMX pacyYeTHBIX 3ajJady ¢
UCIIOJIb30BaHUEM (bu3nuecKux MOJIeNIEH, TBOPYECKUX u
NPaKTHKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOII0IaTh TIPUPOIHBIC SIBJICHUS U BBITIOIHATH OIbITHI,
nabopatopHbie  pabOTBI ¥ OKCIEPUMEHTAIbHBIE HCCICNOBAHUA C
UCIIOJIb30BaHUEM U3MEPUTENBHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MH(pOpManuend (HU3UUECKOr0o COAEpKaHUS,
BKJIOYasi MH(MOpPMAIHIO O COBPEMEHHBIX JOCTIKEHUAX (U3HMKH, aHATIU3 U
KPUTHUYIECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO cO chepamu MpodheCcCUOHATIBHON eI TEIbHOCTH, CBI3aHHBIMU
¢ (Qu3uKoil, W COBPEMEHHBIMU TEXHOJOTHUSAMHU, OCHOBAaHHBIMH Ha
JOCTIKEHUAX (PU3UUECKOI HAYKH.



OO6muiee yncao 4acoB, PEKOMEHAOBAHHBIX JUIsl U3y4eHUsl PU3HKU Ha 0A30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hejeno), B 8 kiiacce — 68
yacoB (2 uaca B Hegenmw), B 9 wmacce — 102 wyaca (3 yaca B HEIENIO).

[Ipennaraemsiii B mporpamMme 1o ¢Gu3MKe MepedeHb J1adopaTOpHbIX paboT U
OTIBITOB SIBJISIETCS PEKOMEHJIaTEIbHBIM, YUUTEh JIeJaeT BHIOOp MPH MPOBEICHUU
7a00paTOpHBIX PAbOT M OMBITOB C YYETOM HWHAMBUIYAIBHBIX OCOOCHHOCTEH
00y4Yaromuxcsl, CIUCKa IKCIEPUMEHTAIbHBIX 3aJlaHUM, MpeasiaraéMblX B paMKax
OCHOBHOI'0 FOCYJJapCTBEHHOT'0 9K3aMEHa M0 (U3HKE.



COJEPXAHME OBYYEHUA

7 KIIACC
Du3nKa 1 €€ poJib B IO3HAHUHU OKPYKAKIIEro MUpa.

@usnka — Hayka o mnpupone. SABieHus npupoAbl. PUNYECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, DJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckne BenuuuHBL. M3mepenue ¢usndeckux BenudyuH. Dusznueckue
npuOopsl. [Torpemnocts n3mepennit MexxayHapoaHasi cUCTeEMa €IMHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT TMPUPOIY.
EcTecTBeHHOHay4yHBIH METOJ] MO3HAHMA: HAOJIOJIEHUE, I[OCTAHOBKA HAYYHOI'O
BONPOCA, BBIIBHIKEHHUE THIIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, OOBICHEHHE
HabogaeMoro apienus. OnucaHue GU3NUecKUX SBJICHUN C TOMOILBIO MOJIeNel

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHbBIC, CBETOBbIC

SIBJICHUSL.
2. ®usnueckue nTpudOPHI U NPOLEAYpa MPSMbIX U3MEPEHUI aHAJIOIOBBIM U
U(GPOBBIM MPUOOPOM.

Jlabopamopnwie padbomosl u onvimel.

1. OmnpeneneHre UEHBI I€IEHUS NIKaJIbl U3MEPUTEIBLHOTO IpUoOOpAa.

2. H3MepeHue pacCTOSHUM.

3. M3mepenne o0bEMa KHUJIKOCTU U TBEPAOTO TENA.

4. OmnpeneneHue pa3sMepoB MAIbIX TE.

5. W3mepenue temrieparypsl HpU MHOMOIIHM >KHUAKOCTHOIO TEPMOMETPA H

JNaTYuKa TEMIEPATYpPHI.

6. IIpoBeneHue wucclieoBaHUs MO MPOBEPKE TMIIOTE3bI: JAIbHOCTH MOJETA
[IapuKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOJbIlle, YeM OOJbIlle BhICOTA
IyCKa.

IlepBoHaYabHBIC CBEACHHUS O CTPOCHHUH BellleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pasMmepbl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxeHnne yactul BeniectBa. CBfA3b CKOPOCTH JBW)XKEHUS 4YacCTHI[ C
Temnepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzaummonencTBue yacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEM M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3auMocBsi3b MEXIYy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISPHBIM cTpoeHueM. OCcoOEeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpauuu.

1. HaGnronenune OpoyHOBCKOTO IBHKEHHS.

2. HaGmonenue nuddyszuu.



3. HaOmonenue — siBaeHui,  OOBSACHAIOIIMUXCA  NPUTSHDKEHUEM WM
OTTAJIKMBAHUEM YaCTHULl BEIIECTBA.

Jlabopamopnwie padbomosl u onvimol.

1. OueHka JuaMerpa aroMa METOAOM pAIoB (C  HMCIOJIb30BAHUEM

dotorpaduii).

2. OmnbITH O HAOJIIOICHUIO TEMIOBOI'O PACIIMPEHHUS ra30B.

3. OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHJI MOJICKYJIIPHOTO IPUTSKCHHUSL.

JIBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe IBW)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh NPU HEPAaBHOMEPHOM JBMKEHHUH. Pacuer mytu u
BPEMEHH JIBUOKEHUSL.
SBneHue wHepuUMH. 3aKOH HMHEpUUH. B3aumopelcTBHe Ten Kak NpUYMHA
U3MEHEHNs CKOPOCTH [IBMKEHUS Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[ImotHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B E€IWHULE
o0BbeMa BeIlecTBa.
Cuiia Kak XapakTepucTuka B3aumozeincTBus Tten. Cuia ynpyrocTd M 3aKOH
I'yka. M3mepenne cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJA
TskecTH. Crjia TSHKECTH Ha Apyrux raHerax. Bec tena. Hesecomocts. CnioxkeHue
CWJI, HANpPaBJIEHHBIX MO OJHOM mpsiMoi. PaBHOmelcTByromas cui. Cuna TpeHwUs.
TpeHue CKONIbKEHUS U TPEHUE MOKOS. TpEeHUe B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HalnroneHne MexaHMYeCKOro JBUXKEHHUS Tea.
2. N3mepeHune cKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaOnroneHue siBieHUs HHEPLUH.
4. HaOmroneHue u3MeHeHus! CKOPOCTHU MPHU B3AUMOJEHCTBUU TEN.
5. CpaBHeEHHE Macc MO B3aUMOIECHCTBUIO TEI.
6. Crno)xeHue cuil, HalpaBJIEHHBIX MO OJHON PSIMONA.
Jlabopamopnuie padbomost u onvimet.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOIrO JABUXKEHUS (IIapuKa B KUIAKOCTH,
MOJIETU DJIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

2. Ompenenenne CpelmHEW CKOPOCTH CKONBXKEHHsSI Opycka WM IIapuka o
HAKJIOHHOU IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmBITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTH pacTsbKeHUs (nedopmariun)
NPY>KUHBI OT TPUIOKEHHOU CHJIBI.

5. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIBI TPEHUSI CKOJIBXEHUS OT
BECA TEJIA U XapaKTepa COMPUKACAIOIINXCS MOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJI, ;KUAKOCTEH U ra3os.



Janenune. CriocoObl yMEHbBIIEHHS U YBEIUYEHUs JaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJE€HUS ra3za OT oObema, Temmeparypbl. l[lepegaua naBneHus
TBEPABIMU TEJIAMM, KXUAKOCTAMHU W ra3amu. 3akoH llackans. [IHeBMatnueckue
MallliHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT TiyOuHBL. ['mapocrarnuyeckuit
napajgokc. Coobmaromiuecst cocyasl. ['unpaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHUS
BO3aylIHON 00omouku 3emin. OmnbiT Toppuuernnu. M3mepenue aTtmochepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOr0 1aBJIEHUS OT BBICOTHI HaJl YPOBHEM MOpPSI.
[Tpubops! 175 U3MepeHus aTMOCc(HepHOTo JTaBICHHUS.

JlericTBrE )KUAKOCTU U ra3a Ha IOrPYKEHHOE B HUX TeJIO. BrlTankusaromnias
(apxumenoBa) cuia. 3akon Apxumena. [lnaBanue ten. BozayxoriaBanue.

Hemoncmpayuu.
3aBHCHMOCTbB JAABJIECHUS ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs KUAKOCTHIO U FA30M.

CooOmaromiyecs cocyibl.

I'mapaBnnueckuit mpecc.

[IposiBnienue necTBUs aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHUJIBI OT 00bEMa MOrpyKEHHOM YacTu

TeNa U IJIOTHOCTH XKUJKOCTH.

PaBeHCTBO BBITAIKMBAIONIEH CUJIBI BECY BBITECHEHHOW KUJKOCTH.

8. YCIOBME IJIAaBAHUSA TEJI: TUIABAHHWE WM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEN TeNa U )KUIKOCTH.

Jlabopamopnwie padbomost u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOU B
XKUJKOCTb YaCTH TEINA.

2. OnpenerneHWE  BBITAIKUBAIOLIEH CWIBI, JCHCTBYIOIIEHM Ha  TeENoO,
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MOTPY)KEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBHUCHMMOCTH BBITAIKHWBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEJIO
B )KUJKOCTH, OT MaccChl TeJa.

4. OnpIThl, JOEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKHBAOIIEH CHIIBI,
JECHUCTBYIONIEH Ha TENO B JKUAKOCTH, OT OOBEMaA MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT INIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAaHHUE JIOAKA H
OIpeAeIIeHUE €€ TPYy30H0AbEMHOCTH.

PaGoTra u MOIIIHOCTH. DHEPrHUs.

Mexanuueckasi padota. MOLIHOCTb.

[IpocTbie MexaHU3MbI: pblyar, OJOK, HaKJIOHHas IuIOcKocTh. IIpaBuio

paBHOBecusi pbluara. [IpumeHeHue mpaBuiIa paBHOBECUS pbluara K OJIOKY.



«3osoToe mpaBwiIo» MexaHukH. KoadduuueHt nose3Horo AelcTBus (nanee —
KIIMI) mpocthix MexaHu3moB. IIpocTeie MeXaHU3MbI B OBITY U TEXHUKE.

Mexannueckass dHepruss. KuHeTrnuyeckas W TNOTEHUMANbHAs JHEPTHUS.
[IpeBpailienrie OTHOTO BHUJIa MEXaHUYECKOM YHEPTUH B IPYTOidl. 3aKOH COXPaHEHUS
SHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomost u onvimet.

1. Omnpenenenve paboOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHUHU Tela

10 TOPU3OHTAIIBHON ITOBEPXHOCTH.

2. HccnenoBanue yciioBUM paBHOBECUS pblyara.

3. U3mepenue KII/] HaK1OHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPaHEHUsI MEXAHUYECKOW SHEPIUH.

8 KUIIACC

TenioBble IBJICHHUS.

OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUH CTPOCHUSA
BelecTBa. Macca M pa3Mmepbl aTOMOB M MOJieKyd. ONbIThI, MOATBEPKAAOLIUE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHOKUHETHYECKOW TEOPHH.

Mopgenu TBEPAOro, >KUIKOTO W Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucranmueckue u amopdusie Tena. OO0bsiCHEHHE CBOMCTB Ia30B, KUJAKOCTEH H
TBEPABIX TEI HA OCHOBE IOJIOKCHUH MOJIEKYJISIPHO-KHHETUYECKON TEOPHHU.
CmaunBaHu€ U KaNWUISIPHBIE sIBJIEHUS. TEemI0BOe pacCIUpEHUE U CKATHE.

Temnepatypa. CBs3p TeMmIlepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUXKCHUS
gactull. BayrpenHsss sHeprus. CnocoObl W3MEHEHHS BHYTPEHHEH DSHEpPruu:
TeIUIonepenada 51 COBEpILIECHUE padoTHLI. Bubr TEIUIONEPEAAYM:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYUYEHHUE.

KonmdaecTBo TeminoTel. YaenbHas TEIIOEMKOCTH BeIleCcTBa. TeruiooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHeHHWE TeruioBoro Oananca. [lmaBnenume wu
OTBEPACBAHUE KPUCTAUUIMYECKUX BEIIECTB. YJIeJbHAs TEIUIOTa ILJIABJICHHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. VYiaenpHas TermioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TeMIIepaTypbl KHIIEHHS OT aTrMoc(epHoro
JIaBJICHUS.

BrnaxnocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIUIOTa CTOPAHUSL.

[Mpunnmner pabotsl TerioBbiX japurarenei KIIJ[ TerutoBoro nurarens.
TerioBbIe IBUTATENN U 3aIIUTA OKPYKAIOIIECH CPEIIbI.

3aKOH COXpPaHEHUS U MPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HaGmrogeHnue 6poyHOBCKOTO JBIKCHHS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenue siBneHnii cMauMBaHUs U KaWIISIPHBIX SIBJICHUM.
Habmronenue TemioBoro pacmmpeHus Te.

N3MeHeHne naBieHUs rasa Mpud U3MEHEHHH 00bEMa W HAarpeBaHWM WU
OXJIAXKICHUU.

[IpaBuiia uzmMepeHus TemrepaTypsbl.

Bue! Tenonepenayu.

OxnaxkIeHUE TIPU COBEPIIICHUU PaOOTEHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMHU CHUJIAMHU.
CpaBHeHUE TEITOEMKOCTEN pa3TMYHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Moenu TenI0BbIX IBUTATEICH.

Jlabopamopnvie padomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnBITH IO OOHAPYKEHUIO IEUCTBHUS CHII MOJICKYJIIPHOTO MPUTSKCHUS.
OnbITHI MO BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIM caxapa.
OnbIThl MO HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUIKOCTEH M
TBEPABIX TEIL.

OrnpeneneHue qaBiIeHUs BO3/IyXa B OaJJIOHE IITIPHIIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJICHUSI BO3JlyXa OT €ro
00bEMa M HAarpeBaHUs WIH OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPHUUYECKON TPYOKE OT TEMITEPATYPHI.

HaOmronenne wu3MeHEHHs] BHYTPEHHEH »SHEpPruuM Tella B pe3ylibTaTe
Teryionepeaady U padboThl BHEITHUX CHUJI.

UccnenoBanne siBaeHUsS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U
ropstueu BOJIbI.

OmnpeneneHue  KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  TIpHU
TEIJI000MEHE C HArPEThIM METAUIMYECKUM LIWJIUHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca UCIIapeHUs.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

Ornpenenenue yaelIbHOM TEIUIOTHI TIJIABJICHUS JIbJIA.

JileKTpUUYECKHEe U MATHUTHBIE SIBJICHUS.

OnekTtpuzauusi Ten. J[Ba poaa siekTpuueckux 3apsaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten. 3akoH KynmoHa (3aBUCUMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPsJIOB U PACCTOSHUSI MEXKTY TETIAMH).

Onektpuueckoe mnoie. Hanpspk€HHOCTh aiekTpudeckoro mnoss. IIpuHuun
CYNEPHO3ULIUH IEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YpPOBHE).



Hocurenn snexkrpudeckux 3apsmoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsi.
Crpoenne aroma. IIpoBOAHMKM ¥  JHUDJIEKTPUKUA. 3aKOH  COXPAHEHUSA
AJIEKTPUYECKOT O 3apsa.

DJIEKTPUYECKU TOK. YCIOBHSI CYIIECTBOBAHUS DBIEKTPUUECKOIO TOKA.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPHUUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiIeHHE MPOBOJHUKA. Y ACIBHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
o ydactka nenu.  [lociemoBarenbHOE W MAapauIeNIbHOE — COCIUHEHUE
MIPOBOJHUKOB.

Pabora u MOIHOCTH 3JIEKTpUYECKOro Toka. 3akoH Jkoyms—JleHna.
DIIEKTpUUECKUE LIETH U TOTPEOUTENH 3IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMBIKaHUE.

[TocTtosiHHble  MarHuThl.  B3auMonendcTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. MarHuTHOE 1osie 3eMJIM U €ro 3Ha4Y€HHE TS )KU3HHU Ha 3eMJie.
OnbiT  Opcrena. MaruutHoe 1oje  3JIeKTpudeckoro Toka. Ilpumenenue
3JIEKTPOMArHWTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA IPOBOJHUK C TOKOM.
DJIEKTPOABUraTENIb MOCTOSSHHOIO TOKa. CMONb30BaHUE 3JIEKTPOJBUTATEICH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SABneHue 31eKTpoMarHuTHOW UHAYKIUU. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CniocoOb1 ITOJTYYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAHIIMK Ha BO30OHOBISIEMbIX HCTOUHHUKAX SHEPTHUH.

Hemoncmpayuu.

DIIeKTpU3aLUs TENl.
JIBa pojia 3JIEKTPUUYECKUX 3apsiI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
YCTpONCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs UHAYKIUSI.
3aKOH COXpPaHEHUA JICKTPUUECKUX 3aPSJIOB.
[IpOBOJTHUKH U AUDIEKTPUKH.
MopenrpoBaHue CUIOBBIX JTUHUM JIEKTPUUECKOTO MOJS.
HcTouHnKY TOCTOSHHOTO TOKA.
JIefCcTBUSA DNEKTPUIECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KUJIKOCTH.
. ['a30BbIN pazps.
. U3mepenune cuiibl TOKa aMIepMETPOM.
. I3mepenune 3JIeKTpUYECKOro HApsHKEHUsT BOJIbTMETPOM.
. PeocTar u Mara3us COIpOTUBIICHUM.
. B3anmoselicTBrE MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJKOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenvpoBaHrue MarHUTHBIX TOJEN MOCTOSIHHBIX MarHUTOB.

OmnbIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBME MarHUTHOIO T10JI1 HA MPOBOJHHUK C TOKOM.

DJIEKTPOABUTATENh IMTOCTOSHHOTO TOKA.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHON MHIYKIIHAH.

Onbitel apapest.

3aBUCUMOCTh HAINpaBJICHUsS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HHUKHOBCHHS.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomosl u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOJNIONEHUMIO BJEKTpU3ALMM Tel HHAYKUHEH U IpuU
CONPUKOCHOBEHMH.

HccnenoBanue JOEUCTBUSL DIIEKTPUYECKOrO 110 HA IPOBOJHUKU U
JUDJIEKTPUKHU.

COopka u npoBepka paboThl JIEKTPUUECKOH LIETTH MOCTOSHHOTO TOKA.
N3mepeHne u perynpoBaHue CUIIBI TOKA.

N3mepeHune u peryanpoBaHue HATIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CWIBI TOKA, HMAYIIETO 4€pe3 pe3UcCTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOAHMKA OT €ro JUIMHBI, IUIOIIAJH ITONEPEYHOIO
CEYEHMS M MaTepraa.

[IpoBepka mnpaBuia CIOXKEHHS HANPSHKEHUH MpPU MOCIEAOBATEIbHOM
COEIMHEHNN JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Mg CWIbl TOKAa IPU IApaJLIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI TEKTPUUECKOTO TOKA, UAYIIETO YePE3 PE3UCTOP.
Omnpenenenue MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOM HaA
pe3nucTope.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, MIYILIETO 4Y€pe3 JIAMIIOYKY, OT
HaIIPSKEHUSI Ha HEH.

Onpenenenue KII/I narpeBaTens.

HccenenoBanrie MAarHUTHOIO B3aUMOJIEUCTBUS IOCTOSIHHBIX MArHUTOB.
N3yyeHue MarHMUTHOrO TMOJISI TMOCTOSIHHBIX ~ MAarHUTOB IPU  UX
00BEIUHEHUY U PA3ACIICHUN.

HccnenoBanue neicTBUSA DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.



17. OUBITBL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CWJIBI  B3aUMOJCHCTBUSA
KATYyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa WM HaIlpaBJIICHUS TOKAa B
KaTYIIKE.

18. M3yueHue AeicTBUS MAarHUTHOT O T10JIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHnue u nuzydeHue paboThl 3JIEKTPOIBUTATEIS.

20. M3mepenne KIIJI anmekTpoaBUraTenbHONM YCTaAHOBKHU.

21. OnBITBl O UCCJIEAOBAHUIO SBJIEHUS DSJIEKTPOMArHUTHONM WHIYKIUU:
UCCIIEOBAHNE W3MEHEHNWH 3HAYCHUS W HAIPaBICHUS WHIYKIMOHHOTO
TOKA.

9 KJIIACC

MexaHu4ecKkue siBJICHUS.

Mexanudeckoe aBmwkeHHe. MarepuanpHas Todka. Cucrema oOTcuéra.
OTHOCHUTENIBHOCTh MEXaHMYECKOr0 JBHKEHUS. PaBHOMEpHOE NpSIMOJMHEHHOE
newxeHne. HepaBHoMepHOe npsimonnHenHoe ABrkeHue. CpenHsass 1 MTHOBEHHAs
CKOPOCTb TeNa NPpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHoe mnpsiMonMHeRHoe nBwkeHue. (CBoOOIHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepuon m yvacrora oOpaumieHus.
JIuneliHas ¥ yrioBasi CKOpocTU. LIeHTpoCTpEMUTENBHOE YCKOPEHHE.

[Tepsoiii 3akoH HptoToHa. Bropoit 3akon HeroTroHa. Tperuii 3akoH HeroToHa.
[IprHIMN CynIeprO3uLUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CUIa TPEHUS CKOJIbKEHUSI, CHJIa
TPEHUS TIOKOsI, IPYryue BUbI TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMHUPHOIO TSATOTEHHs. YCKOpEHHE CBOOOJHOIO
naaeHus. JBrkenue ruianer BOKpyr CosHma. IlepBas kocMuyeckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue marepuasibHON Touku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPEIUIEHHON OChIO BpalleHuss. MOMEHT cuiibl. L[eHTp TsaKeCTH.

Nmnynbe tena. MI3MeHeHne ummyibca. UMImynbCc cuibl. 3aKOH COXpPaHEHHUS
UMITyJIbCa. PEakTHBHOE IBMKEHUE.

MexaHnnyeckass paboTa U MOIIHOCTb. PaboTa CHJI TSDKECTH, YINPYTOCTH,
TpeHus. CBs3b dHEpruM U padboTel. [loTeHIManbHas 3Heprus Tefna, MOJAHATOTO HaJ
NOBEPXHOCTBIO 3eMiu. [loTeHnanbpHas sHEprust CKaTou NpyKUHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETMYECKOW SHEPrUU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
JHEpPrUu.

Hemoncmpayuu.

1. HalnroneHne MeXaHWYeCKOro ABUKEHUS TENa OTHOCHTEIBHO Pa3HbIX Tell

OTCYETA.



o v A~ W

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

CpaBHeHME TyTE€d W TPACKTOPUM ABWKEHUS OAHOTO U TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA.

N3mepenune ckopoCcTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKEHMUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI' O JBUKEHUS.

Habmronenue aBUxkeHUs Tela Mo OKPYKHOCTH.

Habmonenne MmexaHnyeckux siBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JIBUXKCHUHU
OTHOCHUTENHHO KaOMHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MacChl Tela W JIEUCTBYIOIIEH HAa HEro
CHUJIBI.

HaGmtonenune paBeHcTBa CHIT TIPU B3aUMOJIEUCTBUH TETI.

HN3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[lepenaya umiynbca npy B3anMOJAEHCTBUU TE.

[IpeobpazoBaHus SHEPTUHU NPU B3aUMOJICHCTBUU TE.

CoxpaHeHre UMITyJIbCca MPU HEYNIPYTOM B3aUMOJIEHCTBUH.

CoxpaHeHne UMITyJIbCca pU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.
Habmronenne peakTHBHOTO ABUYKEHUS.

CoxpaHeHrne MEXaHUYECKON YHEPTUH TPHU CBOOOTHOM TaICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU JBH>KEHUU Teja MO AEHCTBUEM
MIPY>KUHBL.

Jlabopamopnsie padbomost u onvimel.

1.

KoncTtpynpoBaHue TpakTa i pa3roHa W JajJbHEWILIET0 pPaBHOMEPHOTO
JBIKECHUS IIAPUKA WU TEIEKKH.

Ornpenenenue cpeaHell CKOPOCTH CKOJBKEHHS OpycKa WU JIBUXKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Ornpenenenue yCKOpEHHs Teja IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HAKJIOHHOM TJTOCKOCTH.

UccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH MNPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJlbHON CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TNpPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOM CKOPOCTHM IYTH OTHOCSTCS KakK pPsiJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKU BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHHUS.

Onpenencaue kodphUIMEHTa TPSHUS CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue pabOThl CUJIbI TPEHUS NMPU PAaBHOMEPHOM JBIKCHHU Teja
110 TOPU30HTAIILHON MMOBEPXHOCTH.



10. Onpenenenre padOTHl CWIBl YIOPYrOCTU NPU MOABEME Tpy3a C
UCII0JIb30BAaHUEM HETOIBHKHOT'O U TIOJIBUKHOTO OJIOKOB.
11. I3ydeHue 3aKoHa COXpaHCHUS YHEPTHH.
MexaHuveckue KoJe0aHus U BOJTHBI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHU: TEPHOI,
4acToTa, aMIUINTyRa. MaremMaTudecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPrUM MPH KOJIeOATEIHbHOM JIBUKEHUU.

3aryxarore — koneOaHus.  BoiHyxkaeHHble — KojeOanus.  Pe3oHanc.
Mexannueckue BoOJIHBL. (CBOMCTBA MEXaHUYECKUX BOJH. [IpomonbHble W
nomnepeuHble  BOJHBIL. JIIMHA BOJMHBI M CKOPOCTh €€ pPaciHpoCTpaHCHHUS.
MexaHuuecKue BOJIHBI B TBEPJOM TENE, CEHCMUYECKUE BOIHBI.

3Byk. ['poMKoOCTh 3Byka U BbicOoTa ToHa. OTpaxkeHue 3Byka. MHppa3ByK u
yIIBTPa3BYK.

Hemoncmpauuu.

1. HaGmronenuwe xoneGaHuii Ten mMoJ NEUCTBUEM CHIIBI TSDKECTU M CHUJIBI
YOPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

Habmronenne BeIHYKICHHBIX KOJIEOAHUN U pe30HaHCA.

PacnipocTpanenue npo1oibHBIX U TOMEPEYHBIX BOJH (HA MOJIEIH ).

HaGmronenmne 3aBHCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHN pE3OHAHC.

Jlabopamopnwie padbomost u onvimol.

1. OmpeneneHue dYacTOTHI W TEpUOJA KOJI€OaHUW MaTEMaTUYECKOTO
MasTHHKA.

2. OmnpenenieHue 4acTOThI U Nepuo/ia KoieOaHuil MPy>KMHHOTO MasiTHUKA.

3. HccnegoBanue 3aBUCUMOCTY TIepHoJia KOeOaHUN MOABEIIEHHOTO K HUTH

S T

rpy3a OT JJIMHBI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH NEpHOIa KOJIeOaHUN NPYKUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH IEpUO/Ia KOJeOaHUM Ipy3a, MOABEIICHHOTO K
HUTH, OT Maccel rpysa.
6. OmbITBI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTh IepuoAa  KoieOaHHi
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a 1 KECTKOCTU MPY>KUHBI.
7. U3mepenue yckopeHus CBOOOJHOTO MaJiCHMUS.
JJIEKTPOMATHUTHOE I0JI€ U JJIEKTPOMATHUTHbIEC BOJIHBI.
OJIEKTPOMArHUTHOE  TOJIE.  ODJEKTpOMarHuTHele  BOiHbBL.  CBOMCTBa
ANEKTPOMarHuTHeIX BOdH. [lkana »JeKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBA3U.



DJIeKTpOMaruuTHasa mnpupoaa cBera. CkopocTe cBera. BomHOBBIE CBOMCTBa
CBETa.

Jlemoncmpayuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOnHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. W3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOIO

TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas MOJIC/b CBeETA. Hcrounuku CBeETa. [TpssmonuHeriHOE
pacnpocTtpaHenue cBera. 3atMenusi Connna u Jlynsl. Otpaxkenue cBera. [Lnockoe
3epKaJio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenune cBera. 3akOoH mpenomiieHusl cBera. llomHoe BHYyTpeHHee
OTpakeHHe cBeTa. Vcmonb3oBaHME TMOJHOTO BHYTPEHHETO OTPaKECHUSI B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xox unydedt B aumH3ze. OnrTuyeckas cucrtema (oToarmmapara,
MHUKpOCKONa M Tejeckomna. ['J1la3 kak omTudeckas cucrema. biIu3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HptoTona. Crioxenwue
CIIEKTPAJIbHBIX LIBETOB. J(ricniepcus cBera.

Hemoncmpauuu.

[IpsAamMonuHeHOE pacpOCTPaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomyuenune n300pakeHui B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

Onruyeckuil CBETOBO/I.

Xon myder B cCOOMpArOIIeii TUH3E.

Xop ny4yer B pacCEenBAIOIIEH JINH3E.

[Tonydyenue n3o0paxeHUil ¢ MIOMOIIbIO JTUH3.

[Ipunun aeiictBus ¢oToamnmapata, MUKpOCKOIA U TEJIECKOIIA.

10. Mopnens ri1asa.

11. PaznoxxeHue 6enoro cBera B CIEKTP.

12. [Tomydenue 6eoro cBeTa Mpu CI0KEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopnwie padbomosl u onvimot.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETOBOIO Jiyya OT yria
naJIeHuUs.

2. W3ydeHue xapakTepuCTUK U300paKEHUS MPEIMETa B IJIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJICHUS HAa TPAHULIE «BO3TYX—CTEKIIO».

L 0 N o U A WwN R



4. llonmyueHne 300pakeHHI ¢ MOMOILBIO COOUPAIOLIEH JTHH3BI.
Onpenenenre POKYCHOTO PacCTOSTHUS M ONTHUYECKON CUJIbI cOOUparolieit
JIMH3BI.

6. OIIBITHI 1O PA3TOKEHUIO OEIOr0 CBETa B CIIEKTP.

7. OmbITHl TIO BOCHPHUATHIO I[BETA MPEAMETOB MPU UX HAOIIOICHUM Yepe3
[[BETOBBIE (PUIILTPHI.

KBaHTOBBIE SIBJICHMSI.

Omnwitel Pesepdopna u mmanerapHass Mozenb atoma. Mojens atoma bopa.
Hcenyckanne n nornomenne ceerta aroMoM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anbda, Oera- U ramma-uzinydeHus. CTpoeHre aTOMHOIO
sapa. HykionHas wmogens aroMHoro szapa. HM3zoromel. PannoakTuBHBIE
npeBpaiienud. [lepuon nomypacnana aTOMHBIX SIAED.

SnepHple peakuuu. 3aKOHbI COXPAHEHUS 3apsA0BOTO WU MACCOBOrO YMCEIN.
DHeprus CBsi3M aTOMHBIX sjep. CBsi3b Macchl W dHepruu. Peaknuu cuHTe3a U
nenenus anep. Mcrounuku sueprun ConHIa v 3BE3.

Snepnas sHepreruka. JleMCTBUS pPaJUOAKTHUBHBIX M3JIYYCHUW Ha KUBBIC
OpPTraHU3MBI.

Jlemoncmpayuu.

1. CHekTpbl U3IIYyYEHHUS U MOTJIOLECHHUS.

2. CrnekTpbl pa3JIMYHbIX I'a30B.

3. Cnekrtp Bomopoja.

4. Habmonenue TpekoB B kamepe BuiibcoHa.

5. Pabota cu€Tunka MOHU3UPYIOIINX U3TYUYCHUIA.

6. Peructpaius uzinydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomost u onvimel.

1. HalnroneHue CrIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITYUYCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE DHEPIHMU YaCTHULBI 110 TOPMO3HOMY

nytH (o gororpadusim).

3. W3mepenue paaroakTUBHOro GoHa.

IHoBTOpHTEILHO-00001IAXOIM A MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINK MOYTb TIPEIHA3HAYECH JJII CUCTEMAaTHU3aIuu
U 0000IIeHHS  NPEIMETHOrO  COACpPKAaHUSI U ONbITa  JAESATEIbHOCTH,
npUOOPETEHHOrO NMPU U3YUYCHHUH BCEro Kypca (PU3UKH, a TakKe JIJIs TOATOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY »9K3aMeHy 0 (Gu3uKe I 00ydaromuxcs,
BBIOPABIIINX ITOT yUEOHBIN MPEMET.

[Ipy u3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JeSATeTbHOCTH, HA OCHOBE KOTOPBIX 00€CTeUrBAETCS JOCTIKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PE3yJIbTaToB  00ydeHUs, (QopMupyercs
€CTECTBEHHOHAY4YHAass I'PAMOTHOCTh: OCBOCHME HAYYHBIX METOJOB HMCCIIECIOBAHUA



SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (DU3MUECKUe
SIBJICHHUS, TPUMEHSS TIOJyYCHHbIE 3HAHUWS, pemaTh 3agadd, B TOM YHCIIC
KauyeCTBECHHBIC U DKCIIEPUMEHTAIbHBIC.

[IpuHIUTIUANBHO ACATEIBHOCTHBIN XapakTep JaHHOTO pasjiena peainu3yeTcs
32 C4€T TOro, 4YTO OOYYAIOIIHUECs BBIMONHIIOT 3aJaHUsl, B KOTOPHIX UM
TpeJTaraeTcs:

Ha OCHOBE TIONYYEHHBIX 3HAHWW pacro3HaBaTh M HAYyYHO OOBSICHATH
dbuznueckue sIBICHUS B OKPYIKAIOIIEH MPUPOIE U TTOBCETHEBHOM KU3HH,

UCIIOJTb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHMUS (PU3NUECKUX SIBJICHUH, B TOM
YHCIIC JIS TIPOBEPKH TUIIOTE3 M MOJTYyYCHHUS TEOPETHUCCKHUX BBHIBOIOB;

OOBSICHATh HAYyYHBbIE€ OCHOBBI HamOOJEe BAXKHBIX JIOCTHXKEHHN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUIECKOTO WCITOJIb30BAHUS PA3INYHBIX HCTOYHHKOB
SHEPTrUM Ha OCHOBE 3aKOHA TMPEBPAIICHHS W COXPAHCHHS BCEX M3BECTHBIX BUIOB
SHEPTHUH.

Kaxmgas w3 TeM JgaHHOTO MOMyJs BKIIOYAeT DKCIEPUMEHTAJIbHOE
uccienoBanre 0000IIamero xapakrepa. Moaysb 3aBepIlIacTcsl MPOBEACHUEM
JTMAarHOCTUYECKON U OIEHOYHOM pabOThI 32 KypC OCHOBHOI'O OOIIIEro oOpa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUA

N3yuyenue (pu3nky Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HANPABIECHO

Ha JOCTUXKEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX
pe3yJIbTaTOB.

B pe3ynbraTe uzydeHus: pu3nKu Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y oOyuarorierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YJIbTAThI B
qaCTH:

1) mIaTPHOTHYECKOT0 BOCIIUTAHMS :

- MPOSIBJICHUE MHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOU
(bu3nYecKOl HayKu;

- IICHHOCTHOE OTHOIIIEHHUE K JTOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

- TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM NMPUMEHEHUEM JTOCTHXKEHUI
busuKy;

- OCO3HAaHHWE BAXKHOCTU MOPAJIBHO-3TUYECKHX MPUHUUIIOB B JEATEIBHOCTH
Y4EHOT0;

3) 3CTETHYECKOT0 BOCIIUTAHUA:

- BOCHIPHUATHE ICTETUUECKUX KAa4eCTB (PU3NYECKON HAyKU: €€ TapMOHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 MO3HAHMA:

- OCO3HAaHHME IIEHHOCTH (U3MUECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEHIIEH COCTABIISIOLIEH
KYJIBTYPBI;

- pa3BUTHE Hay4yHOW J0OO03HATEIBHOCTH, MHTEpECa K HCCIEA0BATEIbCKOM
NEATENbHOCTH;

5) ¢opMmupoBaHus  KYJbTYPbl 3I0POBbS M  JIMOLHOHAJIBHOIO
0J1aronmoJryumsi:

- OCO3HaHWE€ IIEHHOCTU Oe3omacHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXKHOCTU MpaBUJl OE€30MacHOrO TOBEICHUS Ha
TpPaHCIIOPTE, HA JOpOrax, C DJIEKTPUUECKUM M TEIUIOBBIM O0OpPYIOBAaHUEM B
JIOMAILHUX YCIIOBUSX;

- c(OpMUPOBAHHOCTh HaBbIKa peQUIeKCUM, TPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOTrO K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTUBHOE YyYacTH€ B pEUIEHUM NPAKTUYECKUX 3aJad (B paMKax CEMbH,
o0pa3oBaTelbHOM  OpraHu3alii, TropojAa, Kpas) TEXHOJIOTUYECKOH W



COLIMAJIbHOM HANpPaBJIEHHOCTH, TPEOyIOIUMX B TOM 4YHCIE M (PU3HUECKUX
3HAHWMU;

e - UHTEpEC K MPAKTUUECKOMY M3YUYEHUIO MPOPECCUil, CBA3aHHBIX C (GUZUKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e - OpHUEHTalUs Ha NMpUMEHEHHE (PU3UYECKHX 3HAHWUN AN peuieHus 3a7ad B
007acTH OKpY’Kalolllel Cpeabl, IUIAHUPOBAHUA TOCTYNKOB W OLEHKH UX
BO3MOXHBIX ITOCJIEICTBUN JUIs1 OKPY XKAIOLIEH CPEJIbI;

e - OCO3HAaHME TJO00ANTBHOIO XapakTepa SKOJOTMYECKUX NpobiieM M MmyTed HX

pEeUICHHUS;
e 8) ajanTanum K U3MEHAIOUIMMCH YCJOBHSAM COLMAJIBLHOM U NPHUPOIHOU
Cpebl:
e - TOTPEOHOCTh BO B3aUMOJACHCTBHM IPH BBHIIIOJIHECHUU HCCIASAOBAHUNA U

NPOEKTOB (PM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUSIM
APYTHX,

e - TIIOBBIUICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 NPaKTHUYECKYIO
NESATENBHOCTB;

e - MOTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4ucie (HOpMYyITUpOBaATh
U7ieH, MOHATHSA, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HaHHE Ae(DHUIUTOB COOCTBEHHBIX 3HAHWM U KOMIIETCHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAHUPOBAHHUE CBOETO pAa3BUTUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKUX
3HAHUM;

e - CTPEMJICHHME aHAJIM3UPOBATH U BBISBIATH B3aUMOCBS3H MPUPOJIbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCIIE C UCTIOIb30BaHUEM (PHU3UUYECKUX 3HAHUH;

e - OIICHKA CBOMX JEUCTBHM C YYETOM BIUSHHMS HA OKPYKAIOIIYIO Cpexay,
BO3MOJKHBIX INI00AJIbHBIX MOCIEICTBUN.

METANPEJMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOEHHS TpOrpaMMbl MO0 (U3MKE HAa YPOBHE OCHOBHOTO
oO1rero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHB MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIHIE T03HABATEIbHBIC YHUBEPCAIBbHBIC YUeOHbIC ICHCTBUS,
KOMMYHHUKATHBHBIC  YHHBEpCajbHbIC  Y4eOHbIC  JICHCTBHS,  PEryJISTHBHbBIC
YHUBEPCAJIbHbBIC YUCOHBIC ICHCTBHSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA

Ba3oBbie Jjornueckue JelcTBUA:
e BBISBIATP M XapPaKTEPHU30BaTh CYIICCTBEHHBIC IPHU3HAKH OOBEKTOB
(s1BNIEHUI);



YCTaHaBJIMBATh CYLIECTBEHHbIN MPU3HAK KJIACCU(PUKALUHU, OCHOBAHMS IS
000011IeHNs U CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBaEMBbIX (pakTax,
JTAaHHBIX U HAOJIIOJICHUSX, OTHOCSAIINXCS K (PU3HMUECKUM SIBJICHUSM;
BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIE CBSI3M NPU H3YYEHUU (PU3MUIECKUX
SBJICHUW U TMPOILIECCOB, J€1aTh BBIBOJbI C MUCIOJIb30BAHUEM JIEYKTUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh I'MIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKHUX BEIIMUHMH,

CaMOCTOATENIBHO BBIOMPATH CMOCOO0 pemeHus Y4eOHOH (u3nueckoi
3alayu (CpaBHEHUE HECKOJbKUX BAapUAHTOB pEIIeHMs, BbIOOp Haubosee
HNOJIXOJAILEr0 ¢ Y4ETOM CaMOCTOSITENIBHO BBIJIEJIEHHBIX KDUTEPHUEB).

Ba3oBble ucciienoBarejbcKe 1eCTBUA:

HCIIOJIB30BaTh BOTIPOCKHI KaK UCCIEAOBATEIbCKUN HHCTPYMEHT TTO3HAHNS,
MIPOBOJIUTH IO CAMOCTOSITEIIBHO COCTABIICHHOMY TUTAHY OIIBIT, HECIOXKHBIH
GU3NYECKUl IKCIIEPUMEHT, HEOOJBIIIOEe UCCIIeOBaHUE (HHU3HMUECKOTO
SIBJICHUS,

OLICHWBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HWH(OpMaIIHio,
MIOJTYYCHHYIO B XOJI€ MCCIICIOBAaHUS WITH SKCIIEPUMEHTA;

CaMOCTOSITEIBHO (POpMyTHUPOBATH 000OIIEHUSI U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OIBITa, UCCIICIOBAHUS;

MPOTHO3WPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3MUECKUX
MPOIIECCOB, a TAaK)KE BBIIBUTATh MPEINIOI0KEHHUS 00 UX PA3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ ungopmanmueii:

NPUMCHSATH Pa3jIMYHbIC METOJbI, HHCTPYMEHTBI M 3alpPOChI MPH IMOUCKE U
orOope MHGpOpPMAIMU WIH JAaHHBIX C y4ETOM IMPEIOKCHHON ydueOHOM
bu3nYecKon 3a1a4H;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIUIO
pa3IMYHBIX BUAOB U (hOPM IIPEICTABICHHS,

CaMOCTOSTEIbLHO BHIOMpAaTh ONTHMAIbHYIO (OpPMY MpeacTaBICHUS
uHpoOpMaIlMl W WUIIOCTPHPOBATH pellacMble 3aJaddl  HECIOKHBIMHU
cXeMaMH, TuarpaMMaMu, HHOH TpaduKoil 1 NX KOMOHWHAITUSIMHU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBLIC y‘leﬁﬂble HeﬁCTBHﬂZ

B XO7e OOCYXJAeHUS Y4eOHOro MaTepHualia, pe3yJbTaToOB JaOOpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJCHHBIE Ha PEIICHWE 3aJadyd W TOAJepKaHue
01aroXKeIaTeIbHOCTH OOIICHUS

COIIOCTABIIATh CBOM CYXACHHS C CYXICHUSAMH JPYIHX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3IMINE U CXOJICTBO MO3UIINIA;



BBIPAJKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTAX;
NyOJIMYHO MPECTABIATh PE3YyJIbTaThl BEIIOJHEHHOTO (PU3NYECKOr0 OIbITa
(9KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NOHMMaTh W HUCIIOJB30BaTh  IPEUMYIIECTBA  KOMAHAHOW W
WHANBUIYaTbHOW pabOThl MPU PEIICHUU KOHKPETHOW (U3MIECKOU
po0JIEMBI;

MIPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BbIBATh JEHCTBUS
no e€ JOCTIKEHHUIO: pAaclpeiensiTh pOJid, OOCYXKAaTh IPOLECCH U
pE3yJIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJEH;
BBINIOJIHATH CBOIO YacTh palOThI, JOCTUTasi KAYECTBEHHOIO pe3yJbTaTa 1o
CBOEMY HAIIpaBJICHUIO M KOOPJAMHHUPYS CBOM JEHUCTBHUS C JPYyTUMHU
YJICHAMHA KOMAH/]IbI;

OLICHMBAaTh Kauye€CTBO CBOEr0 BKJIAJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSTEIBHO CPOPMYIMPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBHS.

PerynsiTuBHbIC YHHBepCcaJbHbIe YueOHbIE 1elicTBUSA

CaMoopraHmauml:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOLIUX
JUISL perieHust GU3NYecKux 3HaHUI;

OPUEHTHPOBATBCA B  PA3IMYHBIX IOAXOAAX IPHUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, NPUHATHE PEHICHUS B TpPYIle, NPUHATHE pPELICHUM
rpyImoi);

CaMOCTOSTEIBLHO COCTAaBIISITh AITOPUTM pelieHus (U3NYECKOM 3aaun UiTu
IUIAHA KCCJIEAOBAHUS C YYETOM HMMEIOLIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXXHOCTEM, apr'yMEHTUPOBATH Ipe/JIaraéMble BapUaHThI PELLICHUN;
JieNaTh BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbLHBIN HHTE/JIEKT:

JlaBaTh AJICKBAaTHYIO OLIEHKY CUTYyallUH U TIpeiaraTh IIaH €€ U3MECHECHUS,
OOBSICHATh  NPUYUHBI  JOCTWXKEHUS  (HEIOCTHKEHUS]) PE3YJIbTaTOB
JeSITeTbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIESITEIHHOCTh (B TOM YHUCJE B XOJ BBHIIOJHECHUS
(GU3UYECKOT0  HCCIENOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CHUTYyallUii, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIVX TPYAHOCTEW;

OLIEHWBATh COOTBETCTBUE PE3YJIbTATA LICJI U YCIOBUSM;

CTaBUThH Cce0S Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WU JUCKYCCHUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYIoro;
MPU3HABATH CBOE MPABO Ha OMMUOKY MPU perieHUU (PU3UIECKUX 3a/1ayu WU
B YTBEPKJACHHUSIX HA HAYYHBIC TEMbI U TAKOE K€ IIPABO JIPYToro.



NPEJMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 KJacce rpeMETHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YyUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHSA:  (PU3MYECKHME W  XUMHUYECKHE  SBIICHMS,
HAOJII0ICHUE, HKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, €IMHMIIBI (PU3HUUECKUX
BEJIMYMH, aTOM, MOJIEKyJia, arperaTHbleé COCTOSHMs BeulecTBa (TBEPIOE,
KUJKOE, Tra3000pa3HOE), MEXaHUYECKOE JBHXKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOpHUsA, paBHOACHCTBYIOIIAs
cuna,  jaedpopmarus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

paznuuath sBiaeHUs (AUQQy3us, TEMI0BOE ABMKEHHUE YAaCTUIl BEIIECTBA,
pPaBHOMEPHOE  JIBIDKEHHE, HEPAaBHOMEPHOE  JIBJKEHHME,  HMHEpLUs,
B3aUMOJICCTBHE TE€J, PAaBHOBECHE TBEPIBIX TN C 3aKPEIUIEHHOH OChIO
BpalleHus, Tepenada JaBiCHHUs TBEPABIMU TeIaMH, >KHIKOCTSIMH U
ra3amMy, AaTMoc(pepHO€ JaBJ€HUE, IUIaBaHUE Tell, MPEBPALLECHHUS
MEXaHUYECKON PHEPryuu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBIICHUE;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MYECKUX SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI IBIKCHHS C Pa3IUYHBIMA CKOPOCTSIMH B JKUBOW W HEKHBOU
NpUpOAE, JACUCTBUE CHJIBI TPEHUS B TPHUPOAEC U TEXHUKE, BIUSHHE
aTMOC(EepHOro J1aBJICHUS Ha KHBOW OpPraHu3M, IJIABaHUE PbIO, phlYaru B
TEJE YEeJIOBEKa, IPU 3TOM MEPEBOJUTh MPAKTUYECKYIO 3a]a4y B y4EOHYIO,
BBIICJIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU) (PU3NYECKUX SIBJICHUM;
OIMKCHIBATh U3YUYCHHBIE CBOMCTBA TEN M (PU3NYECKUE SBJICHHS, UCTIOIb3Ys
¢usnyeckue BeIMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIa TAXKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, S>KHUIKOCTH, Ta3a),
BBITAIIKMBAIOIIAS CHJIa, MEXaHWYecKas paboTa, MOIIHOCTh, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3()(UIMEHT TOJE3HOTO [EWCTBUS MEXaHU3MOB,
KMHETUYECKasi U TOTEHLMAJIbHAsl SHEPrus), MpU OMHUCAHUM MPABUIBHO
TPakTOBaTh  (PU3UYECKHH  CMBICI  HUCHOJB3YyEeMbIX  BEJIMYUH, HUX
00O3HaYeHUsI M €IUHUIBI (PU3NUYECKUX BEITUYMH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMHU BETUYHMHAMH,
CTPOUTH I'papUKy U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TeN, (U3UUECKUE SBJICHHUS U TPOIECCHI,
UCIIONb3Yys MpaBUjia CIOXKEHHUs CUil (BAOJb OJHOM mpsmoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MpaBUIO paBHOBeCHUs pbiyara (OJsoka),



«30JI0TO€ TPABWJIO» MEXAHHWKH, 3aKOH COXPAHEHHS MEXaHHYECKOU
SHEPruu, MNpU HSTOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHa H
3aMMChIBATh €M0 MATEMATUUYECKOE BBIPAXKEHUE;

OOBCHATH (PU3NUYECKUE SBIICHUS, POLIECCHl U CBOMCTBA TEJl, B TOM YHCIIE
U B KOHTEKCTE CHUTyalMd NPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh MTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2
JIOTUYECKUX IIAaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (PU3UUECKUX
SBJICHUH, (PU3NUECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3a7auyd B 1—2 JEHCTBUS, HCHOJIb3Ysd 3aKOHBI U
dbopmyIibl, CBs3BIBAONIME (DU3NUECKHME BEIWYMHBI: HAa OCHOBE aHaln3a
YCIIOBUS 3a/1a4yl 3alMChIBATh KPATKOE YCIOBHE, MOJACTABIATh (PU3HUECKUE
BEIMYUHBI B (OPMYJIbI U TPOBOAHUTH PACUEThl, HAXOIUTH CIPABOYHBIC
JTaHHBbIE, HEOOXOAUMBIE JJIsl PEIIEHUs 3a/1ay, OLIEHUBATh PEATUCTUYHOCTh
MOJIy4€HHOU (PU3UUECKO BETUYUHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEHIUTh TMPH TOMOIIU
($u3nYeCKuX METO/I0B, B OIMCAHUN UCCIIEIOBAaHUS BBIIEIATH MPOBEPSIEMOE
NpeanonoxeHue  (TUIOTE3y),  pa3ivyaTh M HMHTEPIPETUPOBATH
NOJIYYCHHBIA pe3yJbTaT, HAXOAWUTh OIIMOKM B XOJAE OMNbITa, JeJaTh
BBIBOJIBI 10 €T'0 pE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUA WU
bu3uIeCKUX CBOIICTB TEJI: dbopmynupoBaTh MIPOBEPSAEMBIC
MPEANONI0XKEHUs, COOMPATh YCTAHOBKY M3 MPENI0KEHHOT'0 000PY10BaHMS,
3aMMCBIBATh X0l OMbITa U (POPMYIHPOBATH BHIBOIBL;

BBIIIOJIHATD MpSMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tea,
o0b€Ma, CWJIBl M TEMIEPATypbl C MCIOJb30BAHMEM AHAJIOIOBBIX U
u(poBBIX MPUOOPOB, 3aMUCHIBATh TMOKAa3aHHUs NPUOOPOB € YUYETOM
3aJIaHHOM aOCONMIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIMYHUHBI OT
JIpYrol € HCIHOJNb30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JABMXKYIIErOCsl Tela OT BPEMEHM JBHKCHHUS TENa, CHUJIbI
TPEHUS CKOJIbKEHHUS OT Beca Tela, KayecTBa 00pabOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IIOUIAAU CONPHUKOCHOBEHUS TEN, CHIIbI
YOPYrOoCTU OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00bEMa
NOrpY>KEHHOM YaCTH Teja U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TeJ0, YCIOBUM
IUIaBaHUsl TE€J, YCJIOBUM paBHOBECHs pbluara U OJOKOB), y4acCTBOBAaTh B
IUIAHUPOBAHUM  Y4EOHOro HCCIIEIOBAaHUSA, COOMpAaTh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUS, CIeNys MNPeII0KeHHOMY IUIaHy, (UKCUPOBATH
pe3ysnbTaThl IMOJTYYEHHON 3aBUCUMOCTH (DU3MUECKUMX BEIWYMH B BHUJE



NPEIIOKEHHBIX Ta0MuIl U TpaduKOB, JAETaTh BBIBOABI MO pPe3ylbTaTaM
UCCIICIOBAHMS;

NPOBOIUTh KOCBEHHBbIC H3MEpEeHHsI (DU3MUECKMX BEIWYMH (TUIOTHOCTH
BEIIECTBA KUAKOCTU U TBEPJAOrO Tela, CUIa TPEHHUSI CKOJIbXKEHMS,
JaBJICHHE  BO3JyXa, BBITAIKUBAIOUIas CWiIa, JEHCTByIOIas  Ha
NOTPYXEHHOE B JKHJIKOCTh TeNO, KOX(P(UIMEHT TMOJE3HOTO IeHCTBUS
NPOCTBIX MEXaHU3MOB), CJIEAys TPEUIOKCHHON WHCTPYKIUH: TIpU
BBIMIOJTHEHUH HW3MEPEHU coOupaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUMCIISITh 3HAYEHNE ICKOMOW BEITMYMHBI,

coOII0aTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHbIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOILIAOIIMECS COCYIbl, OapomeTp,
phIYar, NOJBMKHBINA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJI0CKOCTH;
XapaKTepH30BaTh MPHUHIMIBI JIEHCTBUS HW3yYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOPOHM Ha HX OMNUCAHUA (B TOM 4YHUCIE:
MOJIIMITHAKY, yCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN TMpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBOK HACOC, apEOMETP), MCIIONIb3Ys 3HAHUS
O CBOMCTBaX (PU3WYECKUX SBICHUM M HEOOXOTUMBbIE (U3MUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAWTh  WHGOPMALMIO O  MpPUMEpax)
NPAaKTHYECKOTO HUCIOIb30BaHUsl (DM3MUECKUX 3HAHWUU B IOBCEIHEBHOMN
KU3HU 711 oOecriedeHnst 0€30MacHOCTH MPpU oOpaIrieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3[0POBbS U COOJIIOJIECHUS
HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH Cpere;

OCYIIIECTBJIATH OTOOp HWCTOYHUKOB uH(popmanuu B VHTEpHETE B
COOTBETCTBHH C 3a/IaHHBIM IIOUCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIUXCS
3HaHUW M TYTEM CPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIMIO, KOTOpas SIBISAETCS NPOTHBOPEUYMBON WM MOXET OBITh
HETIOCTOBEPHOIA;

UCIOJIb30BaTh MPH BBINOJIHEHUN YYEOHBIX 3aJlaHUl HAyYHO-TIONYJISPHYIO
auTepaTypy (pu3mMUeckoro coaepiKaHus, CIPaBOYHBIE  MaTepHAIbI,
pecypchl cetn HTEepHET, BIafeTh MPpUEMaMH KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBaHus UHGPOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHbIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIUU (HU3MUECKOTO CONEpKaHUs, B TOM
qrciae MyOJINYHO AeNaTh KpaTKUe COOOIICHHsI O pe3yibTarax MPOEKTOB
WIH YYeOHBIX HCCICIOBAaHUN, TPH OSTOM TPaMOTHO HCIOJIB30BaTh



W3YUYEHHBIM TOHATHUHHBIM anmapaT Kypca (U3MKH, CONPOBOXAATh
BBICTYIUICHUE [IPE3ECHTALMEN;

IpPU BBIMOJTHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHHUMN pacrpenesrh
00513aHHOCTH B TpYIIE B COOTBETCTBUHM C IOCTABIIEHHBIMU 3a[auyaMH,
CIIEINTh 3a BBIIOJHEHUEM IUIaHA JEWCTBUM, AaJEKBATHO OLICHUBATh
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAOIIHX.

K xoHiy oOyuenus B 8 kiiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUINA:

MCIOJIb30BaTh MOHSTHS: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
amMopdHbIe TeNa, HACBHIIICHHBIH M HEHACBHIIIEHHBIM Map, BIAXHOCTh
BO3[lyXa, TEMIIEpaTypa, BHYTPEHHSAsS JHEPrus, TEIUIOBOM JBUTATElb,
AIIEMEHTAPHBIN 3JIEKTPUUECKUNA 3apsi]l, JIEKTPUUYECKOE T0JIe, IPOBOIHUKHI
U IUDJIEKTPUKH, TIOCTOSTHHBIN JIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;
paszinyath SBJICHUS (TEIUIOBOE PACHIMPEHHE M CXKATUE, TEeIUlomnepenaya,
TEMJIOBOE PABHOBECUE, CMAYMBAHUE, KaNWIUISIPHBIEC SIBJICHUSA, UCIIApEHUE,
KOHJEHCalusl, IJIaBJI€HUE, KpucTtajuin3auus (OTBEpAEBaHUE), KUIIEHUE,
Temionepeaaya (TEerI0NpOBOAHOCTb, KOHBEKIHUS, U3IIyYEHUE),
AIIEKTpU3aLUs TeJl, B3aUMOJEHCTBUE 3apsA0B, JEHUCTBUS JIEKTPUUECKOrO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aMMOJCHCTBUE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISI Ha IPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHIYKITUS)
[0 ONUCAHUID MX XapaKTEPHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE,

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3NYECKUX SIBJIEHUM B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHUE U KaNWUISIPHBIE SIBICHUS B MPHUPOJIE,
KpUCTalbl B mpupozae, uznydenue ConHua, 3amep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
ABJICHUA B arMmocdepe, IEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuid, Apeid MOIIOCOB, POJIb MAarHUTHOTO TOJS JUIsl KU3HU Ha
3emiie, NOJSPHOE CUSTHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UYECKHUX
SIBIICHUI;

OIKCHIBATh U3yUYCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SBICHHS, UCTIOIb3YS
(bu3nueckne BEIUMYHMHBI (TEMIIEpATypa, BHYTPEHHSISI SHEPTUsl, KOJIUYECTBO
TEIJIOThI, yJeldbHAas TEIUIOEMKOCTh BEILIECTBA, YyJAelbHasg TeIioTa
IUTaBJICHMS, yJedbHAs TEIJIoTa NapooOpa3oBaHMs, yedbHAas TEIoTa
CTOpaHusi TOIUIMBA, KOA((UIMEHT TMOJEe3HOro MACHCTBHS TEIUIOBOM



MAIllMHBI, OTHOCUTEIbHAs BJIAXHOCTHh BO31yXad, JJIEKTPUYECKUHN 3apsii,
cuila TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE NPOBOJIHHKA,
yAeIbHOE  CONpPOTUBIEHUWE  BeIleCTBa, pabora U  MOIIHOCTh
NIEKTPUUYECKOr0  TOKAa), MpPH ONHCAHWM NPABWIBHO TPAaKTOBAaTh
(U3HYECKUIl CMBICII MCIOJb3YEMbIX BEIUYMH, O003HAYEHUS U E€IUHUIIBI
bu3MUecKUX BEIMYMH, HAaXOAUTh (HOPMYJbI, CBS3BIBAIOIIME JIAHHYIO
bu3MUecKyl0 BEIUYMHY C JPYTUMH BEIWYMHAMH, CTPOUTH TIpaPuku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUMH;

XapaKTEepHU30BaTh CBOMCTBA TeN, (PU3MUECKUE SBJIEHHS M IPOLECCHI,
UCIIONb3Yys OCHOBHBIE IOJOXKEHUS MOJIEKYISPHO-KUHETUUYECKON TEOPUH
CTPOEHMSI BEIECTBA, NPUHLUI CYNEPHO3UINH MONeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHHMs 3apsa, 3akoH OMa i1 yJacTKa LEenH, 3aKOH
JIxoyns—Jlenna, 3aKkOH COXpaHEHMs DJHEPIUM, IIPU OTOM J1aBaTh
CJIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA M 3alMChIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKECHUE;

OOBSCHATH (PU3MYECKHE MPOIECCHl M CBOWCTBA TEl, B TOM 4YHUCIE U B
KOHTEKCTE CHUTYyalHd MPAKTUKOOPUEHTHPOBAHHOIO XAPAKTEPA: BBIABIATH
NPUYUHHOCIEICTBEHHBIE CBS3U, CTPOUTh OOBSICHEHHE U3 1—2 JOruYecKux
IaroB ¢ omnopou Ha 1-2 W3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHU,
bu3nyecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemare pacu€THble 3aJayd B 2-—3 JEUCTBUS, WCIOIb3Yys 3aKOHBI WU
dbopmMynbl, cBsi3bIBarONIME (DU3UYECKHME BEIMYMHBI: Ha OCHOBE aHaIu3a
YCIIOBHUS 3aJayd 3allMChIBAaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX IS peUIeHHs 3aJaud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXonuMble JUIsl €€ pEelIeHHs], MPOBOAMTH pacy€Thl U CPaBHUBATH
MOJIYYEHHOE 3HaUYeHUE (PU3NUECKOI BEIMUMHBI C U3BECTHBIMU JaHHBIMH;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PpELIMTh MPU IOMOIIU
(U3HYECKMX METOAOB, HCIONb3YS OMNHMCAHUE HCCIEIOBAaHUSA, BBIIACIATH
IIPOBEPSIEMOE  IPEANOJIOKEHUE, OLEHUBAaTh MPABWIBHOCTh TMOPSAKA
IIPOBEICHUS UCCIIEA0BAaHUS, A€IaTh BIBOBI;

OPOBOJUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUM WIH
(u3HYECKUX CBOWCTB TeJl (KaNWUISIPHbIE SBJICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHMsl NPU MU3JIYYEHHH OT LBETa M3JIydaroleld (ITOrJIOIArOIIEil)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPHI KUAKOCTU U
Iomaan €€ IOBEPXHOCTH, OJJEKTpHU3alus TEI MW B3aUMOJCHCTBUE
DIEKTPUYECKUX  3apSAA0B, B3aWMOJCHCTBUE IIOCTOSHHBIX MAarHWUTOB,
BU3yaJW3alMsl MArHUTHBIX II0JI€W IIOCTOSHHBIX MAarHUTOB, JEUCTBUS
MAarHuTHOI'O TMOJII HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHUTa,



CBOMCTBA 3JEKTPOJBHUrareisi IOCTOSSHHOTO TOKa): (OpMyJIHpOBATh
NpOBEpsAEMbIE MPEANON0KEHHS, COOMpPATh YCTAHOBKY U3 MPEAJIOAKEHHOTO
000pyI0BaHMs, ONKCHIBATH XOJI OMbITA U (DOPMYIUPOBATH BHIBOIBI;
BBIMOJHATh ~ MpsIMBIE ~ W3MEPEHUS  TEMIIepaTypbl, OTHOCHUTEIbHOU
BJIQXHOCTH BO3/1yXa, CHJIbl TOKAa, HANpPsDKEHUS C HCIOIb30BAaHHEM
aHAJIOTOBBIX MPUOOPOB M AATYMKOB (PM3MUECKUX BEJIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHU ¢ YUETOM 3aJaHHOIN a0COIOTHOMN MOrPENIHOCTH;
IPOBOJNUTDH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PM3MYECKON BETHUUUHBI OT
IpYyrod ¢ HMCHOJb30BaHUEM MPSAMBIX  HM3MEpPEHUH  (3aBUCUMOCTH
COMPOTHUBJICHUS] TPOBOAHUKA OT €ro JJIWHBI, IUIOMIAJU TONEPEUHOr0
CEUEHUS U Y/IEJIbHOTO COIPOTUBIIEHUS BEILECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYWEro uepe3 MPOBOJHHMK, OT HANpsKEHHs Ha  IPOBOJHHUKE,
UCCJIEIOBAaHUE TOCIEAOBATEIbHOIO M  NapajUIebHOTO  COEIMHEHHM
MPOBOJHUKOB): ITUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBIMOJHITh W3MEPEHUs], CIeaysl IMpeIIoKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yabTaThl TOJTYYEHHOW 3aBUCUMOCTH B BHJE TaOnull U IpaduKoB,
JIeNIaTh BBIBOJBI 110 PE3YJIbTATaM UCCIEA0BAHUS;

MPOBOJUTh KOCBEHHbIE HW3MEpeHUsd (PU3MYeCKUX BeIMYMH (yAelbHas
TEINIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE NPOBOJHUKA, padora H
MOIITHOCTh 3JIEKTPUUECKOr0 TOKa): IUIAHUPOBATh H3MEPEHHs, COOMpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAys MPEIIOKEHHON MHCTPYKUUHU, U
BBIUNCIISITh 3HAUEHUE BEIINYUHBL;

COOMIOIaTh TIpaBMiIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HX ONHMCAHUA (B TOM 4YHUCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TMI'POMETp, MapoBas TypOHHA, aMmIepMeTp,
BOJITMETP, CUETYUK DJIEKTPUYECKOM BSHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPbI, HArPEBATENIbHBIE ANEKTPOIIPUOOPHI (IPUMEPHI), IEKTPUUECKUE
NPEIOXPAHUTEIH, SJIEKTPOMArHUT, FIEKTPOJABUTaTENb IIOCTOSHHOTO TOKA),
UCTOJIb3Ysl 3HAHHUA O CBOWCTBaxX (DM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTEIbHbIE
npubopel MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM  (’KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, ICHUXPOMETP, TMTPOMETP, ABHUraTelb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMBbl 3JIEKTPUUYECKHX
Henen ¢ rnocjaeoBaTeNbHbIM U MapajulebHBIM COSAMHEHUEM 3JIEMEHTOB,
paznuyasl ycJaoBHbIE 0003HAUECHHUS AJIEMEHTOB 3JIEKTPUUECKUX LETEl;



NPUBOMUTH  TpUMEphl  (HAXoauTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIONBh30BAHUS (PU3MUCCKHX 3HAHWUH B TOBCEIHEBHOM
KU3HU JUIsl o0ecrieueHrs: 0€30MacHOCTH NP O0pallleHuH ¢ NpubopaMu U
TEXHUYECKUMH YCTPONCTBAMH, COXPAHECHHS 3JIOPOBbS M COOJIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPY’KAIOIIEH CpesIe;

OCYIICCTBIIAITH TOUCK HMHPOPMaNud (PU3NYECKOrO0 COJCpKaHHS B
WHTepHeTe, HAa OCHOBE HWMCIOIIMXCS 3HAHWMM W TyTEM CpaBHCHUS
JOTIOJTHUTEIIPHBIX ~ MCTOYHUKOB  BBIACIATH HH(OpMamuio, KoTopas
SIBJISICTCS IPOTHUBOPECUNBOMN WITH MOYKET OBITh HEJIOCTOBEPHOM;
WCIIOJIb30BaTh MPH BHITIOJIHCHUH YUEOHBIX 3aJaHHA HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (U3MYECKOro COJACp)KaHMs, CIPAaBOYHBIE MaTepHabl,
pecypcel cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC W KPaTKHUE YCTHBIE COOOIICHWS,
0000mass wHOOpPMALMI0 M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJIEp)KaHMUs, B TOM 4YHCJIAE IMYyOJMYHO TMPEJACTABIATh PE3YyIbTAThI
MPOCKTHOW WJIM HMCCIICIOBATEIIBCKON NEeATEILHOCTH, TIPU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATUHHBIA ammapar Kypca (Qu3ukw,
COTIPOBOXK/IATh BRICTYIICHHE MPE3CHTAINCH;

IPU BBIMOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAaHUN (DU3UICCKUX
MIPOIIECCOB PACTIPEIENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
IIOCTABJICHHBIMHM 3aJadyaMH, CICAUTH 3a BHIIOJHECHHEM IUIaHA JCHCTBUN U
KOPPEKTHPOBAaTh €ro, aJIecKBaTHO OIICHHBAaTh COOCTBEHHBINM BKJIaj] B
JeSITeTHbHOCTD TPYIIIHI, BRICTPAUBATh KOMMYHUKATHUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTD pa3periarh KOHQIUKTHI.

K xoHiy oOyuenust B 9 kJjiacce npeIMeTHbIC Pe3yabTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

UCIIONb30BaTh TMOHSTHS: CUCTEMa OTcuéra, MarTepuajbHas TOYKa,
TPAeKTOPHs, OTHOCUTEIHHOCTh MEXaHWYECKOrO JBIKEHUS, Achopmalius
(ympyrasi, 1acTH4eckasi), TpPEHHE, LIEHTPOCTPEMUTEIHLHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, LIEHTP TAKECTH, aOCONIOTHO TBEPJOE TEIIO,
LEHTP TSHKECTU TBEPAOrO Tejla, paBHOBECHUE, MEXaHUUECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QpPa3ByK M YJIbTPa3BYK, O3JEKTPOMATHUTHBIC BOJIHBI,
IIKajga 3JeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JIabHO30PKOCTb,
CIEKTPBI UCIYCKaHUSI W TIOTJIOMICHUs, anbda, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, SiFIEpHasl SHEPTeTUKA;

paznuuath SIBJICHUS (paBHOMEpPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBIKEHUE, DPABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHHE, CBOOOTHOE
MaJICHUE TeJl, PABHOMEPHOE JIBMKEHUE MO OKPYKHOCTH, B3aUMOJCHCTBUE



TeJ, PEaKTUBHOE JBUKEHHUE, KOJIeOATelbHOE IBWKEHHE (3aTyXalollue U
BBIHYKJIEHHbIE KOJIEOAHUs), PE30OHAHC, BOJHOBOE JBW)XEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEHHOE paclnpOCTpaHEHUE, OTPAXXEHUE U TNPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPA’KEHUE CBETA, pa3yIoKeHUE Oeoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX LIBETOB, JUCHEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHME JIMHEHYATOr0 CIIEKTpa
U3JTy4YEHUs]) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE,

pacmo3HaBaTh TMPOSBICHHE WM3YyYEHHBIX (U3MUECKUX  SBICHUN B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHe SBICHHUS B MPUPOJIE:
IPUIUBBL U OTJIUBBIL, JIBHKEHHUE Tu1aHeT COJTHEUHON CUCTEMBbI, PEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHME BOJIHBI, I[yHaMH, 3XO, IBETa TeJ,
ONTUYECKHUE SIBICHUS B NPHUPOJE, OMOJIOrMYECKOe IEHCTBHUE BHJIUMOTO,
yIbTPaQHUOIECTOBOIO U PEHTICHOBCKOI'O M3JIy4€HHUH, €CTECTBEHHBIN
pasvOaKTUBHBIA (DOH, KOCMHYECKHE JIy4M, DPAJNOAKTUBHOE H3JIyYCHHE
NPUPOAHBIX MHHEpPAJIOB, JEHCTBHE pPAJUOAKTUBHBIX W3IYyYEHUH Ha
OpraHU3M YeJOBEKa), MPU ITOM IMEPEBOAUTH MPAKTUYECKYIO 3ajadyy B
yueOHYI0, BBLIENATh CYHIECTBEHHbIE CBOMCTBA (NPHU3HAKU) (PUINYECKUX
SIBIICHUM;

OIKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3NYECKHE SBICHHS, UCHOIb3YS
¢u3nyeckue BEIUYMHBI (CpEIHSs U MTHOBEHHAs CKOpPOCTb Tejla IpHU
HEPABHOMEPHOM JIBIJKEHHH, YCKOPEHHE, MEpEMELIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TMAaJeHUusi, BEC Tela, HUMIYJIbC TEla, HWMILYJIbC CHUJIbL,
MeXaHn4yeckass paboTa M MOIIHOCTb, IOTEHUUAJIbHAas HHEPrus Tena,
IOJTHATOIO0 HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHIMAJIBHASI HEPIUs CHKATOU
NPYXUHBI, KUHETHYECKAas HHEprus, IOJHAs MEXaHW4YecKas JHEeprus,
NEepHOJ M YacToTa KojieOaHUH, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPETOMIICHUS CPENbl), IPU OMMCAHUU
OPaBUJIBHO TPAKTOBAaTh (U3MYECKUN CMBICI HCIOJIb3YEMbBIX BEJIUYHH,
0003HAaYEHUsI U €IUWHULBI (PU3NYECKUX BEIUYMH, HAXOIHUTH (HOPMYJIbI,
CBS3BIBAIONINE AAaHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMU BEIIMYMHAMU,
CTPOUTH rpaUKHN U3yUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa TeN, (U3MUEcCKHe SBICHHUS U IPOLIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUsl PHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,
NOPUHIMI CYNEPHO3ULIMA CHUJI, TPHUHIMI OTHOCUTEIbHOCTH [ amuies,
3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHUs HMMITYJIbCA, 3aKOHbl OTPAaXXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHMSI 3apsAI0BOIO U MAaCCOBOIO YUCEN



IpU SIEPHBIX PEAKUUSAX, HNPU ITOM J1aBATh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBaTh €r0 MATEMaTUYECKOE BhIPAKEHUE;

OOBSICHATh (PU3UYECKHUE TMPOLECChl U CBOMCTBA TElI, B TOM YHUCIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH
IPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
IaroB ¢ Onopol Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUI,
($u3nYeCKUX 3aKOHOB WIHM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3amayd  (omuparonuecs Ha cuctemy w3 2-3
YPaBHEHHUI), UCIIONb3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (DU3HUUECKHE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHUS 3aJa4d 3alKChIBaTh KpPaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOLIME WIM M30BITOUYHBIE JaHHbIE, BHIOUpPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JIJISl PEHICHUS, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTHYHOCTh IMOJYYEHHOrO 3HA4YeHHUs (PU3UUECKOU
BEJTMYUHBIL

pacno3HaBaTh MpOOJEMbI, KOTOPbIE MOYKHO PpEUIUTh MpPU IOMOIIU
¢u3nYecKuXx METOJIOB, MCIIONIb3Yys OMNHCAHHUE HCCIIEOBAHMS, BBIIEIATH
NPOBEPAEMOE MPENINONIOKEHNE, OLEHUBATh MPABWIBHOCTh TMOpPsJKa
NPOBEICHUS  MCCIEOBAHUSA, JIeJlaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUA WU
(bu3nUecKuX CBOWMCTB Tell (M3yyeHue BTOporo 3akoHa HbproToHa, 3akoHa
COXpAaHEHUsl HPHEPruM, 3aBUCHUMOCTh Ilepruoja KojieOaHuM MpYKMHHOIO
MasiTHHKAa OT MAaccChl Ipy3a M KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIMTYZbl MAJIBIX KOJEOAHWH, TPSIMOJIMHENHOE PACIIPOCTPAHEHUE CBETA,
pa3nokeHue Oesoro CBeTa B CIIEKTP, U3YYEHHE CBOWCTB M300PAKEHUS B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)k€HHsI IpeaMeTa B coOuparomien
JUH3€, HaOJMIOJEHHE CIUIOIIHBIX W JIMHEMYaThIX CHEKTPOB H3IYUYCHHUS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY W3 U30BITOYHOrO Habopa
o0OpyAOBaHMUs, ONUCHIBATh  XOJI ONbITAa W  €ro  pe3yJibTaThl,
(GopMyIHUpOBaTH BHIBOJIBI;

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpelHEee 3HAueHHEe U3MEpAEMOM BEJIUYUHBI ((POKYCHOE pPacCTOSHHE
coOuparolieli JuH3bl), OOOCHOBBIBATH BBIOOp crmocoda U3MepeHus
(M3MEpUTENBHOTO MPUOOpPa);

OPOBOANUTh HCCIEIOBAHUE 3aBUCUMOCTEH (U3MYECKHUX BEIMYHMH C
UCIOJIb30BAaHUEM MPSMBIX HM3MEPEHHUI (3aBUCHUMOCTh MYTH OT BPEMEHH
Py PaBHOYCKOPEHHOM JBWKEHMU O€3 HayalbHOW CKOPOCTH, Mepuoia
KoJIeOaHUII MaTeMaTHYECKOr0 MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yrja OTpa)KEHUs CBETAa OT yIJjla MaJeHus W yria MpelIoMJIEHHUs OT yria



NaJIeHus): IUIAaHUPOBATh HCCIIEIOBaHUE, CAMOCTOATEIBHO COOMpAaTh
YCTaHOBKY, (DUKCHpOBaTh pe3ysNbTaThl MOJYyYEHHOW 3aBUCHUMOCTH
GU3NYECKUX BENWYMH B BHUJAC TAaOIMIl M TpadUKOB, IENaTh BBIBOABI 1O
pe3yJbTaTaM HCCIIeI0BaHus;

IPOBOAUTH KOCBEHHBIE HU3MEpeHUs (U3NYECKUX BEIUYUH (CpemHsis
CKOpOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpEHUE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUITUCHT
TPEHUs CKOJBKEHHS, MEXaHH4ueckas padboTa M MOUIHOCTh, 4acTOTa H
nepuoa  KoneOaHuM MAaTeMaTHYeCcKOro W MPYKUHHOTO MAasTHHUKOB,
ONTUYECKasl CWJa COOMpAaoIIel  JIMH3BI, PAJUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY H
BBITMIOJHITh U3MEPEHHUSI, CIEAYysS MPEIOKEHHON WHCTPYKIUU, BHIYHCISATH
3HAYCHHE BEIIMYMHBI U aHATM3UPOBATH MOTYUYCHHBIE PE3YNbTAThI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

COOJTFO/IaTh MpaBUIIa TEXHUKU OE30MMACHOCTH MPH PadoTe ¢ TabopaTopHBIM
000py/I0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (DH3UYECKHX MOJEIeH:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHas MOENb aToMa, HYKJIOHHas
MO/JIEIb ATOMHOTO SIPa;

XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpOHM Ha WX OMHCaHUA (B TOM YHCIE:
CIMJIOMETp, JATUYUKHU TIOJOKEHUS, PACCTOSHUS U YCKOPEHHs, pakera,
9XOJIOT, OYKH, TEPUCKOI, (QoToamnmapaT, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUSA O
CBOMCTBax (PHM3MYECKHX SIBICHWA ¥ HEOoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI M CXEMATHYHBbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKUX TMPOIECCOB
NpU PEUICHUH Yy4eOHO-TIPAKTUYECKHX 3aJad, ONTHYECKHUE CXEMBI IS
MOCTPOEHUS N300paKeHUI B IJIOCKOM 3€pKajie U coOuparouieil TuH3e;
OPUBOAUTH  MpUMEpPHl  (HaXOAWTh HWHPOPMAIUMIO O  MpHUMEpax)
NPAaKTHYECKOTO HWCIONIb30BaHUs (DU3MUECKUX 3HAHWH B TOBCETHEBHOU
KU3HU 711 oOecrieueHust 0€30MacHOCTH MPpU oOpaIlieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COOJIOACHUA
HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpere;

OCYIIECTBJIATh TOWUCK WHPOpMau  (QUIUIECKOTO COACPKAHHS B
HHuTepHeTe, cCaMOCTOSATENBHO (OPMYIUPYS MMOUCKOBBIN 3aIpoCc, HAXOIHUTh



IYTU ONpEeNeHs] JOCTOBEPHOCTH MOJy4eHHOH MH(POPMALMU Ha OCHOBE
UMEIOIINXCSl 3HAHUN U IOTIOJTHUTENbHBIX HCTOYHUKOB;

UCTIOJIb30BaTh MIPH BBIMOJHEHWN YYEOHBIX 3aJlaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy  (pU3MUECKOro CoAepiKaHMsA, CIPAaBOYHBbIE  MaTepHAaIbl,
pecypcbl cetn HTepHET, BIafeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALIUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3aBaTh COOCTBEHHbIEC MHCbMEHHBIE UM YCTHBIE COOOILICHHS HAa OCHOBE
UHPOpPMAIIMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO TPECTABIATh PE3yIbTaThl MPOSKTHOM MM UCCIIEI0BATEIbCKON
NEeSITENbHOCTH, TP OTOM TPaMOTHO  HCIOJNB30BaTh  HM3yYEHHBIN
NOHATUHHBIN amnmapar u3y4yaemoro paszjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TMIpe3eHTalel ¢ y4eToM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoaunuyecrBo yacos DJIEKTPOHHBIE
Ne HaumenoBaHue pa3iesioB u TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Pasnea 1. ®usnka u e€ posib B NO3HAHNH OKPYKAKOLIEr0 MUPa
bu6nuorexa LIOK
1.1 o - 2
Y3HKa - Hayka O upHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HISHHCCKHE BETITHHbL https://m.edso0.ru/7f416194
bubmuorexa [IOK
1. E i 2 1
3 CTECTBEHHOHAYUYHBIN METO]1 TO3HAHUS httos://m.edsoo.ru/7f416194
Htoro mo pazneny 6
Paznea 2. [lepBoHayajibHbIe CBeJeHHS O CTPOCHUM BellecTBa
bu6mmoreka [IOK
21 CTpoenne peiiecTsa 1 https://m.eds00.ru/7f416194
29 JIBUeHUE U B3aUMOJICHCTBUE YACTHII 5 1 bu6mmoreka [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2. Ar 2
3 PETATHRIC COCTOARMA BetecTEa https://m.edso00.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. J/IBu:xeHMe u B3auUMo/eiicTBHE TeJ
bu6mmoreka [IOK
A M
3 CXAHITICCIOC ABHICEHNC 3 https://m.edso00.ru/7f416194
3.2 Wuepnusi, macca, mI0THOCTh 4 1 bubmuorexa [IOK




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

bu6nuoreka [IOK

33 Cuna. Bujtet cut 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. /laBiienue TBEPABIX TeJl, JKMIKOCTEH U ra3oB
41 JNaBnenue. Ilepenaua nqaBiaeHust TBEPABIMU 3 bubnmoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KAKocTH > https://m.edso0.ru/7f416194
bu6nunorexa [IOK
4.3 ATvocheproe naBierne 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha TOTPYXKEHHOE 7 3 bubnmnoreka [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3pnen S. Pabora u MOIHOCTB. JHeprust
bu6mmoreka [IOK
>1 PaGora u monmocTs 3 . https://m.edsoo0.ru/7f416194
bubmuorexa [IOK
52 Hpocrte MexaHH3MEI > 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
>3 Mexartirieciast SHepri 4 L https://m.edso0.ru/7f416194
Hroro o pazgeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

KonunuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. TenioBble siBa1eHUs
. bubnuorexa [JOK
11 CTpocHue 1 CBOHCTBA BeLIeCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Teruosbie mporecce! 21 L > https://m.edsoo.ru/7f4181ce
Hroro o pasueny 28
Paznen 2. DiekTpruyeckne U MATHUTHBIE SIBJIEHUS
21 DNIEeKTpUYECKHE 3apsi/ibl. 3apsKEHHBIE Tella 5 1 bubmuotexa [JOK
' Y UX B3aUMO/JICHCTBUE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.2 II % " 2 2 7
OCTOTHILIN SCKTPHACCIHI TOK 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2. M 1 1.
3 ATHITTHBIC ABTCHIL 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 DIEKTPOMATHUTHAS HEIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro o pasueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5




9 KVIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB H TeM nudpoBbIe
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
MpOrpaMMblI Bceero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchl
Pa3nea 1. Mexanuueckue siBJeHHUS
11 MexaHH4eCcKOe IBIMKEHNE U CIIOCOOBI €I0 10 1 bu6mmoreka [IOK
' OIUCAaHUA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B I 20 1 3
SauMoAeHeTRHE Te https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1. 1
3 3axonb1 coXpaneHus 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHnus U BOJTHBI
but6mmoreka [IOK
2.1 M S 7 3
CXAHIICCIHE KOJCOAHMIA https://m.eds00.ru/7f41a4a6
bubmuorexa [JOK
2.2 M .3 8 1 3
CXQHMHCCKHE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjIeKTPOMATHUTHOE TI0J1€ ¥ JJI€KTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 5 bu6nuoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Paznen 4. CBeToBbIe IBJICHUS
4.1 3aKOHbI paclpoCTPaHEHMsI CBETA 6 2 bu6mmorexa LIOK




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

but6mmoreka [IOK
4.2 JIMH3BI B OITHYECKHE TIPUOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bubmuorexa [IOK
4.3 PaznoxxeHne 6eroro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Paznen 5. KBanToBble siBJIeHUSA
but6mmoreka [IOK
5.1 Hcnyckanue u moryiomieHne cBeTa aToMoM 4 1 htts://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
52 CTpoeHie ATOMHOTO A1pa 0 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
53 Flnepivie peakitin ! ! https://m.edso0.ru/7f41a4a6
Hroro no pazaeny 17
Paspnen 6. IloBTopuTebHO-00001aI0IIHIT MOAY 1B
6.1 [ToBTOpEeHME M 0000IIIEHNE CONCPIKAHUS 9 2 bubmuorexa [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27







IHOYPOYHOE INIAHUPOBAHUE
7 KIIACC

KonunyecrBo yacos DJIEeKTPOHHBIE

Ne Hara uudposBbie
Tema ypoka Koutpoabubie | IlpakTuyeckue
n/n Bcero U3ydeHusi | oOpa3oBaTe/ibHbIE

padoTsI padoThI pecypesI

®usuka — HayKa O PUPOJE.
SIBnenus npupoasl. Gusnueckue 1
ABJICHUS

MexaHudeckue, TCILUIOBEIC,
AIEKTPUYECKHUE, MAaTHUTHBIE, 1
CBETOBBIE, 3BYKOBBIC SIBJICHUS

Pu3nyecKue BEINYMHBI U UX
U3MepeHue

Ypoxk-uccnenoanue "N3mepenue
TEMIIEPATYPHI IIPU IOMOILHU
KUJKOCTHOTO TEPMOMETpA U JaTUUKA
TeMIEPATyphI"

Kax ¢usuka u gpyrue ecTeCTBEHHbBIE
HAyK{ U3Y4aloT MPUPOTY.

EcrecTBEeHHOHAY4YHBIN METON 1
no3HaHus. Onucanue GU3NIECKuX

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a

SIBJIEHHUU C IIOMOIILIO MOJZEJIEH

VYpok-uccnenosanue "[Ipoepka
TUIOTE3bI: TAIIBHOCTH MOJIETA IIAPHKA,
MYHICHHOT'O TOPU30HTAJIbHO, TCM

Oombiie, yeM OoJIbIIe BHICOTA MycKa"




Crpoenue Bemectsa. OMNbITHI,

7 OKa3bIBAIOIIME AUCKPETHOE CTPOCHYE Bubmaorexa ITOK
A HHE HCKD p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBU>KeHUEe YacTHIl BELIECTBA bubmmorexa [IOK
HBeH https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «ONbITH 1O
9 HaOJIIOJICHUIO TETIJIOBOTO PACIIUPEHUS
ra3oBy»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3anmocCBsA3b MEX1y CBOMCTBAMHU
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHHSIX Ml X bubmuorexa [IOK
11
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco00eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
MexaHuueckoe OBUKEHHUE.
12 PaBHOMEpHOE 1 HEpABHOMEPHOE bubmorexa IOK
P p p https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bu6nunorexa LIOK
13 Ckopoctb. EquHAIEI cCKOpOCTH
p A 1t p https://m.edsoo.ru/ff0a079c
14 Pacyer mytu 1 BpeMeHU ABIDKEHUSA bubmorexa IOK
yr P g https://m.edsoo.ru/ff0a0ae4
HNueprusa. 3aKk0oH UHEPIIUU.
15 B3aI/II)MoL[eI7ICTBI/Ie TeJ‘IpKaK MpUINHA bubmmorexa [JOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHDKCHHS TEIl
IInotHOCTE BemecTBa. PacueT Macchl bu6nmunorexa LIOK
16
1 00beMa Tela o €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OmnpeneneHue




IIIIOTHOCTH TBép)IOl"O TCJIa»

Penrenue 3agad mo treme "IIIOTHOCTE

bubnunorexa LIOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapaKTepuCTHKa
19 B3auMoaencTeuga Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHnas pabora «/3yuenune
20 3aBUCUMOCTH PACTHKEHUS
(mebopmanyu) Ipy>KUHBI OT
MIPUIOKEHHOMN CHITBD»
21 SBnenne tarorenus. Cuiia TSKECTH
CBs3b M€ CHJIOH TSXKECTHU U
22 Maccoit TZjI‘;}./Bec tena. Pemmenue bubmmorexa [IOK
https://m.edsoo.ru/ff0al778
3aga4 no teMe "Cuna Tsokecta”
23 Cwita TSDKeCTH Ha JPYTHX IJIaHeTax. bubnmnoreka [JOK
Pu3nYeCcKue XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6nunorexa LIOK
24 Mswepertne ciut. Jiamometp https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0a1778
CnokeHHe ABYX CHJI, HAIIPaBJICHHBIX
26 10 OJJHOM nl;)ﬁ?\,;ﬁ. ’ bubmorera [IOK
N https://m.edsoo.ru/ff0ala70
PaBHozelcTByIOIIAs CHIT
97 Penrenue 3agad mo reMme
"PaBHonelicTByromas cui"
28 TpeHue CKONbKEHUS U TPEHUE ITOKOS. bu6nunorexa [IOK
Tpenue B Ipupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTopHnast pabota «M3yyeHue bubnuoreka [IOK




3aBUCUMOCTHU CUJIbI TPEHUS
CKOJIBXKEHUS OT CHUJIbI IABJICHUS U
XapakTepa CONPUKACAIOIINXCS
ITOBEPXHOCTEM

https://m.edsoo.ru/ff0alcc8

Pemienne 3amag Ha OIIPCACIICHUC

30 PaBHOJECHCTBYIOLIEH CUIIbI
Pemenwne 3agau mo temam: «Bec

31 Tenay, «I'padudeckoe n300pakeHue bu6mmoteka [IOK
cuy, «Cunbly, «PaBHOAeCTBYOIIA https://m.edsoo.ru/ff0alde0
CHII»

KoHTponbHas paboTa mo Temam:
«MexaHnndyeckoe IBKeHHEY, «Macca,

32 IIIOTHOCTBY, «Bec Temay,
«I'padrueckoe n300pakeHne CUI»,
«Cub»

33 Hasnenne. CiocoObl yMEHBIICHUS U bubnmnoreka [JOK
YBEJIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3a. 3aBUCUMOCTh

34 IaBJIEHUS ra3a oT 00bréMa bubnnorexa [IOK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua napneHus TBEPALIMHU
35 Tenp;mfn )KIfIII[KOCTSIMI/I u IrjgsaMH. 3akoH buGnuorexa [JOK
’ https://m.edsoo.ru/ff0a25b0
[Tackans

36 JlaBiieHue B )KUJIKOCTH U Ta3e, bubmuorexa [IOK
BBI3BAaHHOE J€HCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau no reme «JlapneHue B bubnuorexa [JOK
JKHAKOCTH U raze. 3akoH [lackamsay» https://m.edsoo.ru/ff0a2826

38 Coo0bmaroruecs: Cocyabl bu6nmmorexa LIOK




https://m.edsoo.ru/ff0a2970

bu6nmorexa LIOK

39 r i
HADARIIIHOUITHE Hpete https://m.eds00.ru/ff0a3136
40 Manomertpsl. [lopiHeBon
SKMIKOCTHBIN HacoC
Atmocdepa 3eminu. [Ipuannbt
CYIIECTBOBAHUS BO3 HOU
41 O?:JIOqKH 3emiu 3;1HBYI;I:HMOCTB Bubmorexa LIOK
' https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTO TaBICHUS OT BBICOTHI
HaJ YpOBHEM MOps
bu6nunorexa LIOK
42 B LA
e BO3AyXa. ATMOCEPHOC AABICHHC https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTo JaBICHHUS. bubnnoreka [JOK
Omnpit Toppuuesu https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTB aTMOC(HEpPHOTO
44 aBIJICHHUS OT BBICOTHI Ha, OBHEM bubmmorera [JOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapometp-anepouns. ATmochepHoe bu6mmoteka [IOK
JIaBJICHUE HA Pa3iIMYHbIX BbICOTAX https://m.edsoo.ru/ff0a2fc4
46 Penrenue 3agad mo reMme
"AtMmochepHoe naBieHue"
JleficTBUE KUIKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmorexa LIOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTopHnas pabora «OnpeneneHue
48 BBITAJIKMBAIOIIEH CUJIBI, bubnuorexa [IOK

JEWCTBYIOLIEH HA TEJIO, IOTPYKEHHOE
B JKUJIKOCTB»

https://m.edsoo.ru/ff0a33fc




49

Jlaboparopnas paboTa mo Teme
«MccnenoBanue 3aBUCUMOCTH Beca
TeNna B BOJE OT 00bEMA MOTpyKEHHOU
B JKUJIKOCTb YaCTH TEJIa»

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3514

50

II;maBanue ten

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnas pabota
"KoHcTpynpoBanue apeomeTpa Win
KOHCTPYHUPOBAHHUE JIOAKH U
onpejeneHue e€ rpy30nobEMHOCTH"

52

Pemenue 3anay no temam: «IlinaBanne
cyaoB. BoznyxomiaBanuey,
«/laBiIeHHE TBEPIBIX TEJ, JKUIKOCTEH
Y Ta30B»

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3654

53

54

Mexanuyeckasi paboTta

MormHocTs. EquHHIIBI MOIITHOCTH

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3f82

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TpH
noabéMe 1o Jiectauie"

56

IIpoctele MexaHu3MBl. Phryar.
PaBHOBecue cui Ha peryare

57

KonrtponbHas pabora o Teme
«/laBieHue TBEpABIX TEN, KUAKOCTEH
u ra3oBy» / Becepoccuiickas
npoBepouHas paboTa

58

PesepBHbIit ypok. PaboTa ¢ Tekctamu
1o teme «JlapneHue TBEPABIX TEII,

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ffe




KHUAKOCTEN U ra3oBy» / Beepoccuiickas
poBepoyHas pabora

59

Poryaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HccnenoBanue ycliOBHiA PaBHOBECHS
pbIuara

0.5

butmmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Perenue 3amay mo teme «YCI0BUA
paBHOBeCI/Iﬂ pmqara»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a48a6

61

Koaddunment noneznoro nencTeus
MexaHu3ma. Jlaboparopnas pabota
«3mepenue KII/I HakioHHOM
TUTOCKOCTHY

0.5

62

Pemenue 3agau no reme "Paborta,
MomHocTb, KIT/("

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuueckas SHeprusl.
Kunerndeckas 1 noTeHIMaIbHas
SHEprus

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3akoH COXpPaHCHUSA MEXaHMYECKOU
OHCPIUun

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-IKCIIEpUMEHT 110 TEME
"JKCcrepUMEHTAIBHOE OIpEIeTICHUE
WU3MEHEHHUs1 KHHETUYECKOW U
HNOTEHIMAJIBHON SHEPTUH MPH
CKaTBhIBAaHUM TeJIa IO HAKIIOHHOH
IJIOCKOCTH"

66

KonTtponsHas pabota 1o teme
«PaboTta 1 MOITHOCTB. DHEPTUs»

67

PesepBHbIii ypok. Pabora ¢ Tekcramu

bu6nmmorexa LIOK




o TeMme "MexaHndeckoe IBUKeHue"

https://m.edsoo.ru/ff0a4ee6

PesepBubIii ypok. Pabora ¢ Tekctamu

68 o TeMe "Pabora. MOIIHOCTE. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME




8 KUIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nu@poBbIe
TeMma ypoka Kontpoabubie | IlpakTHueckue dp
n/n Bcero U3yuyeHusi  oOpa3oBaTeibHbIE
padoTbI padoTbI
pecypcbl
OcHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 Bubmmorexa LIOK
P https://m.edso0.ru/ff0a5256
TIOATBEPKICHHUS
2 Macca 1 pazMep aTOMOB M MOJIEKYT 1
3 Moaenu TBEpIOTO, JKUIKOTO U 1 bubmmnorexa IHIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOHCTB TBEPIOTO,
4 KHUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM 1
BEIIECTBA Ha OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH
bu6mmorexa [IOK
5 Kpucrannuueckue u amopdHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanWUISIPHOCTD. 1 bubnnorexa [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacIMpeHHe U CKaTHE 1 bubmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHHUS 1
YaCTHII
9 Buytpennss sneprusi. CriocoOst 1 bubmmorexa LIOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Terionepegaun 1 bubnunorexa LIOK




https://m.edsoo.ru/ff0a6412

VYpok-koudepennus "IIpaktnueckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuorexa [IOK

1 BEIIECTB U MATEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnuoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OanaHca. bu6mmoteka [IOK
TennooOMeH U TemI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopHas pabota

14 "HccenoBaHue IBIEHUS bu6nunorexa LIOK
Ter1000MeHa P CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiuer BOAbI"
PacueT konmuvecTBa TEIIIOTHI,

15 HEO0OXO0MMOTO JIJISI HarpeBaHUs Teja
Y BBIJICTSIEMOTO MM TTPH OXJIAXKICHUN

16 JlaboparopHas pabota "Onpenenenue bubanoreka [JOK
yZIeJIbHOM TEIIOEMKOCTH BemiecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeJbHas TEIIoTa bubnuorexa [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepeBaHUE

18 KPUCTAJUTMYECKUX Tell. Y JenbHas bubmorexa LOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlaboparopHas pabota "Onpeznenenue bubnnoreka [JOK
yIEIbHON TEIUIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [Napoo6pazoBaHue U KOHJEHCALUS. bu6nunorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenne. Y nenpHas teriora butmmoreka [IOK




napooOpa3oBaHus U KOHICHCAIINH.
3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS
OT aTMOC(EPHOTO JAaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa. Jlaboparopras
pabota "Onpenenenue
OTHOCHUTEJIbHOM BIIAXKHOCTHU BO311yXa"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJI&JKHOCTH BO3yXa

24

[TpuHIMITEI paOOTHI TEIIOBBIX
nsuratesneit. [laposas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHus

25

KII TenoBoro naBuratens.
TerutoBble IBUTATENH U 3aIIATA
OKpY>Karolle cpebl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHHUsI U MPEeBPALCHHUS
SHEPTHH B TETUIOBBIX MPOIIECCax

27

[TonroroBka Kk KOHTPOIBHOU paboTe
no TeMme "TennoBbie ABJICHUS.
M3MeHeHue arperaTHbIX COCTOSTHUMN
BenecTna"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabora 1o teme
"TeruioBele ABIcHUA. I3MeHeHHE
arperaTHbIX COCTOSIHUH BellecTra"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

Dnexktpusanus tei. [[Ba poaa
AJIEKTPUUECKUX 3aPsI0B

30

Ypok-uccnenoBanue "IneKTpusanus
TEJ UHAYKIUEH U IPH
CONPUKOCHOBEHUHU"




BiaumopeticTBue 3apPsAKCHHBIX TCIL.

bu6mmoreka [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
32 HarmpsisxeHHOCTB 3JIEKTPUYECKOTO bu6bnuorexa [IOK
noss. [IpuHnun cynepnosunuu https://m.edsoo.ru/ff0a8a0a
INEKTPUYECKUX TOJIEH
Hocurenu anexTpuueckux 3apsiios.
33 DnemenTapHsbiii 3apsa. CtpoeHne
aToma
34 [IpoBOIHUKYN W TUAIEKTPUKU. 3aKOH bubmmnorexa IHIOK
COXpaHEHUs INEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npUMEHEHUE bubnnoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
36 cymecTBoBaHus. VcTouHUKH bubamorexa [IOK
ym ) https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleicTBUA 2JIEKTPUIECKOTO TOKA bubmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenonanue "JleiictBre
38 AJICKTPUIECKOTO TIOJISI Ha POBOTHUKHU 1
U TUDJICKTPUKA"
DNEeKTpUYECKUH TOK B METAIUIAX, bubnnoreka [IOK
39
JKUJIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexkTpuyuecKas Lemb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHnas pabota
" bubnmnoreka [JOK
41 W3mepeHue u perylnupoBaHue CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DNeKTpUUecKOoe HalpsKEHHE.
BoasT™metp. JTabopaTtopHas pabora

bubnunorexa LIOK

42 "N3mepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9el4
HanpspkeHus"

43 CornpoTuBieHre NPOBOAHHUKA. bubnuorexa [JOK
Y nenpHOe COMPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh

44 3JIEKTPUYECKOTO0 CONPOTUBIICHUS 1 bu6mmoteka [IOK
MPOBOJHHUKA OT €0 JJIMHBI, IIJIOLIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEUEHUs1 U MaTepuana"
3aBUCHUMOCTb CHJIbI TOKA OT

45 HanpspkeHus. 3akoH OMa a1 yyacTka brbamorexa [HOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopatopHas pabota
"UccnenoBaHue 3aBUCUMOCTH CHJIEI

46 TOKa, UYIIEro Yepe3 Pe3ucTop, OT 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarensHOE U apaIETBEHOE
COEJIMHEHUS IPOBOIHUKOB
JlaboparopHuas pabota "TIpoBepka

48 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN IIPU 1 bubnnorexa [IOK
MOCJIEOBATEILHOM COEJIMHEHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopaTtopHas pabota "IIpoBepka

49 IIpaBUiIa JJIs CUIIbI TOKA IIpU 1 bubmmorexa [IOK

napaielIbHOM COeIMHEHUH
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenue 3amau Ha IIPUMCHCHUC

bu6nmorexa LIOK

50 3akoHa OMa 1 pa3iInyHoro
UL P https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaGoTta 1 MOIITHOCTB AIIEKTPUIECKOTO bu6mmoteka [IOK
Toka. 3akoH J[oynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabopartopHas padora "Onpeneieaue
52 a60TpLI " Ilzflomlfocm 3JIEK pI/I‘—ICCKOFO bubnmorexa HOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJeKTpUYeCcKUE LENU U IOTPEOUTEIN
53 3IIEK TpI/IquKOﬁ 3HEPIUU B 6IE)>IT bubmmorexa [OK
P p Y- https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostTHHBIE MATHUTEI, UX
B3aUMOJCHCTBHE
Ypok-uccnenosanue "Mzydenne bubnnorexa [HIOK
55 . "
HOJIEU IIOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarsautHoe nojie. MarauTHoe 110J1e
56 3eMIId U ero 3HadYeHue I KU3HU Ha bubmorexa OK
A https://m.edsoo.ru/ff0acOba
3emiie
[ToaroToBKa K KOHTPOJIBLHOM paboTe
1o TeMe "DIIEKTPUYECKUE 3apsiibl.
57 3apsoKeHHBIE TENIA U UX bubmorexa IOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumogeiicteust. [1ocTOSIHHBII
3JIEKTPUYECKUM TOK"
Kontponbnas pabota o teme
"DIEeKTPUUECKHE 3aPSIbL.
P P bubmmnorexa IHOK
58 3apspKEeHHBIC TeJla U UX

B3anmoencTeus. IlocTostHHBII
aeKTpudecKkuid ToK" / Becepoccuiickas

https://m.edsoo.ru/ff0abea8




IIpoBepoyHas pabora

59

Peseprubrit ypok. Pabota ¢ Tekctamu
o Teme "[locTostHHBIIM
anekTpuueckuii Tok" / Beepoccuiickas
poBepoyHas pabora

bubmuoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT Dpcrena. MarautHoe mose
AJIEKTPUYECKOr0 TOKa MarHuTHoe
I10JIC KaTyHIKI/I C TOKOM

butmmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpuMeHeHue IeKTPOMArHUTOB B
texHuke. JlabopaTopHas pabota
"N3y4yeHune 1eicTBUSI MAarHUTHOTO
TI0JIs1 Ha TIPOBOJAHUK C TOKOM"

0.5

bubmmnorexa IHIOK
https://m.edsoo.ru/ff0ac74a

62

DnexTpoaBUTaTeNb IIOCTOSIHHOIO
Toka. Mcnonb3oBanue
JIEKTpOJBUraTesieil B TEXHHYECKUX
YCTPOMCTBAxX U Ha TPAHCIOPTE.
JlaboparopHas paboTa
"KoHcTpynpoBaHue 1 U3y4eHHue
paboThl 31eKTpoABUTaTens”

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papanes. 3aKoH
3JIEKTPOMATHUTHON MHIYKIIUH.
IIpaBuno Jlenna

64

OnekTtporeHeparop. CriocoObl
MIOJIYYEHUS NEKTPUUIECKON SHEPTUu.
DJIEKTPOCTAaHIIUM Ha
BO300OHOBJISIEMBIX UCTOUHHUKAX
SHEPruun

65

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPUYECKUE U




MAaTrHUTHBIE SIBJIEHUS"

KonTponbhas pabora o Teme

66 "DJIeKTpUUECKHEe M MAarHUTHBIC 1 bubmmorera [JOK
Tp" https://m.edsoo.ru/ff0acb14

SIBIICHUS
PezepBHblil ypok. Pabota ¢ Tekctamu bubnnorexa [IOK

67 1
1o TeMe "TernoBble sBieHAA" https://m.edsoo.ru/ffOacc5e

68 PesepBHblil ypok. Pabota ¢ Tekctamu 1
1o Teme "MarHuTHbIe sIBIeHUS"

BIIEE KOJIMYECTBO YACOB II
ObII] O CTBO YACOB I1O 68 145

I[TPOTPAMME




9 KVIIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugpoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bcero U3yuyeHusi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl

1 MexaHnueckoe OBUKEHUE. 1
MarepuanbpHas TOUKa
Cucrema orcueta. OTHOCUTEITLHOCTD bubmuorexa [JOK

2 1
MEXaHUYECKOT'O IBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bu6nmoreka [IOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsAMOIMHENHOE

4 nBuxeHue. CpelHss U MTHOBEHHas 1
CKOPOCTh

5 [IpsmMonHeHOe paBHOYCKOPEHHOE 1 bubnuorexa LIOK
JBUJKECHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHEMHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUS. 1
I'paduk ckopoctu
JlabopaTtopnast pabota "Onpenenenne

7 YCKOpEHHS Tena npu 1 1 bu6nuoreka [IOK
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM mockocTh"

3 CBoOoguoe nagenue tei1r. OnbIT 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE 11O 1 bubnuoreka [IOK

OKPY’KHOCTH. Hepnon H 9aCToTa

https://m.edsoo.ru/ff0ael76




oOpamenus. JIuneitHas u yriaosas
CKOpOCTH

10 LleHTpOCTpEMUTETBPHOE YCKOPCHHE
11 IIepssiit 3ax0oH HproToHa. BekTop bu6mumorexa [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoti 3akon HetoToHa. bu6nmnoreka [IOK
PaBHOelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpetnii 3akoH HproToHa. bu6mmoreka [IOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenne 3a1a4 Ha npuMeHeHNE bu6nmnoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ffOaeb6c
15 Cuna ynpyroctu. 3akoH ['yka E:fﬁﬁf;i?ﬁﬁf 0aeca?
16 Pemenue 3amgau o teme «Cuna
YIIPYTOCTH
17 Jlaboparopnas pabota «Onpenenenue bu6nuoreka [IOK
JKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Chua Tperus https://m.edso:J_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cua bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenenenue bu6nmoreka [JOK
Kod(puImeHTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3agad mo reMme "3aKOHEBI
21 Hrrotona. Cuna ynpyroctu. Cuna bubmmorera [IOK
| https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
29 Cwuita TSDKECTH Y 3aKOH BCEMHUPHOTO bubmuorexa [IOK

TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




naacHusa

VYpok-koHpepenus "JBrukeHue Ten

23 BOKPYT T'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cuctema). ['anaktuku"
Pemenue 3agau no reme "Cuna
24 TSKECTH U 3aKOH BCEMHUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 IIepBasg kocmuueckas CKOPOCTb. bu6nuoreka [IOK
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUaIbHOM TOUKH.
AOGCOIIOTHO TBEPI0E TEIIO.
26 PaBHOBecue TBEpAOIO TENA C bubmiorexa HOK
. . P https://m.edsoo.ru/ffOafe36
3aKpeIUIEHHON OChIO BpalllCHHUS.
MowmenT cunsl. LienTp Tsxectn
PaBHOBecHe MaTepuaIbHOM TOUYKH.
AGCoIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOrO TENA C
3aKpEIUIEHHON OCBIO BpAICHUS.
MowmeHT cuibl. LieHTp TskecTn
28 Pemenne 3aga4 mo reme "MoOMeEHT bu6mmoreka LIOK
cuibl. LenTtp Tsoxect" https://m.edsoo.ru/ffOb02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMme "MeXxaHNUeCKOE IBUKEHUE Bubmiorexa HOK
N | ' https://m.eds00.ru/ff0b0408
BzaumoneiictBue Ten
KonTponbhas pabora o teme
30 "MexaHU4eCKO€e IBIKEHNE bubmmorexa HOK
N | ' https://m.edsoo.ru/ffOb06ec
BzaunmoneiictBue ten
31 Nmmynbe Tenma. UMiynbe cuitbl. 3akoH bubnuorexa [JOK




COXpaHEeHMsI UMITyJbca. YIIPYroe u
HEYIPYyroe B3auMOICHCTBHE

https://m.edsoo.ru/ffOb07fa

Pemenue 3amad mo reme ""3akoH

bubmuorexa [IOK

32 COXpaHEHMsI UMITyJbca' https://m.edsoo.ru/ffOb096¢c
33 VYpoxk-koH(pepenuus "PeakTuBHOE
JIBUKEHUE B MPUPOJIE U TEXHUKE"
bubmuorexa [IOK
34 Mexannueckast paboTa ¥ MOIITHOCTh htts://m.edsoo.ru/Ff0b0ag4
35 Pabota cuibl TSKECTH, CHITBI bubnmuotexa [JOK
YIPYTOCTH U CHIIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabopaTtopHnas pabora «OnpeneneHue
36 paboTBI CUIIBI TPEHHUS TIPH
PAaBHOMEPHOM JIBUKEHUH TeJia 10
TOPU30HTAJIBHOM TOBEPXHOCTH»
37 CBs13b SHEpruM U padboTHI.
ITorenmanpHas 3HEPrUs
Kunernueckas sneprus. Teopema o bubmuotexa [JOK
38 .
KHMHETHYECKOU SHEPruun https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHHMS YHEPTUU B
MEXaHHUKE
40 JlaGopaTopHas pabora «3yuenue bu6nuorexa [IOK
3aKOHA COXpaHEHUsS YHEPTUM» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE TBMKEHUE U €TI0 bubmuorexa [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoeoaHusl. bu6mmoreka [IOK
Bremnyxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuil U py>KUHHBII

MasaATHHUKHU




44

Ypok-uccienoBanue «3aBUCUMOCTh
nepuojia KojaeOaHuil 0T KECTKOCTH
IIPY’KUHBI U MacChl rpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOJeOaHHUIX

46

JlabopaTopHnas pabora «OnpeneneHue
YaCTOTHI U TIEPHOJIa KOJIeOaHUI
MPYKUHHOTO MasTHUKA)»

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

47

JlaGopatopHnas pabora «IIpoBepka
HE3aBHCUMOCTH NIepHO/a KoJIeOaHni
Ipy3a, MO/IBEIICHHOT O K HUTH, OT
Macchl Tpy3a»

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

48

49

Mexanndeckue BoiaHbl. CBOMCTBA
MexaHn4ecKux BoJH. [IpogonsHbie 1
MOTICPEYHBIC BOJIHBI
Ypok-koH(pepeHnus "MexaHnuecKkne
BOJIHBI B TBEPJIOM TEJIE.
CelicMHYECKHUE BOJIHBI"

bu6muoreka [IOK
https://m.edsoo.ru/ffOb21fe

50

3Byk. Pacnipoctpanenue u orpaxkeHue
3ByKa

51

Ypok-uccienosanue "Habmonenne
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

['pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YIpTpa3ByK u
UH(Pa3BYK B IPUPOJIE€ U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[TonroToBKa K KOHTPOJIBLHOM paboTe MO

but6mmoreka [IOK




TeMe "3aKOHbI COXPaHEHUS.
Mexanuueckue KojieOaHusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonTtponsHast paboTa mmo teme

95 "3akoHbI cOXxpaHeHus. MexaHndyeckue
KOJIcOaHus U BOJIHBI"
DIIEKTPOMAarHuTHOE TIOJIE. bu6nmoreka [IOK
56
DIIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH
Ypok-koudpepennus "Hlkana
58 3JIEKTPOMArHUTHBIX BOJIH. bu6nmoreka [IOK
Hcnonp30BaHuE 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3H"
VYpok-uccnenopanue "Nzyuenue
P . i bubmuorexa [IOK
59 CBOICTB 3JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbIO MOOHMJTBHOTO TesnedoHa
Pemenue 3anau Ha onpeneneHue
60 YaCTOTHI U AJTUHBI DJIIEKTPOMArHUTHOM
BOJIHBI
DneKTpoMarHuTHasl MpUpPoja CBETa.
61 Cko ZI()JTI) cBeTa BOHIE)OELIG CBOICTBa bubmmorexa LIOK
P ' https://m.eds00.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsaMonuneitnoe
62 aCIPOCTPAHCHHE CBETA. 3aTMEHUS bubmmorexa [JOK
pactpocIp ' https://m.edsoo.ru/ff0b3658
CouHia u JIyHsl
3aKOH OTpa)XeHUsI CBETA. 3epKaa.
63 Pemenne 3amay Ha npUMeHEHUE bubmmorexa [IOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPaXKCHHsI CBETa
64 [Ipenomienue cera. 3aK0H bubnuorexa [JOK




MMPEIOMJICHUA CBECTA

https://m.edsoo.ru/ffOb3aea

[TorHOE BHYTpEHHEE OTPaKCHUE CBETA.

bubmuoreka [JOK

65 Hcnonp30BaHue MOIHOTO BHYTPEHHETO httos://m.edsoo.ru/Fob3cse
OTpa’KEHHsI B ONITUYECKUX CBETOBOJAX
JlaGopatopHas pabora "HccnenoBanue
66 3aBHCHMOCTH YTJIa MPEIOMIICHHS
CBETOBOTO JIy4a OT yIJia MaIcHUs Ha
rpanuue "Bo3yX-cTekno""
VYpoxk-konpepenuus "VicnonbpzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBS3b"
bubmuorexa [IOK
68 Jluna3el. OnTHYecKas Cuiia JIMH3BI httos://m.edsoo.ru/ffOb3f2c
. bu6mmoreka LIOK
69 [Toctpoenune n300paxxeHuii B TMH3AX httos://m.edsoo.ru/Ffoba4da
JIaGopartopnas padora "Onpeaenenue
70 (bOKyEHorz paC(I:)TOHHI/ISI " OI?ITPIHGCKOfI bubmorexa LIOK
. https://m.edso0.ru/ff0b4206
CHIIBI coOuparomeit TMH3bI"
71 Ypok-koHpepeHus "OnTuaeckue bu6nmoreka [JOK
JIUH30BBIE TPHUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak ontuyeckas cuctema. 3peHue bubmmorexa LOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "JlegexTs
3penusi. Kak coxpanutsb 3peHue"
PasnosxeHnue 6emoro cBera B CIIEKTP.
74 OmnpiTel HetoToHA. CrioxxeHue bubmuorexa [JOK

CIIEKTpaJIbHBIX LBETOB. Jlucnepcus
CBeTa

https://m.edsoo.ru/ff0c0f4c




JlaGopatopHas padota "OmnbITHI 1O
pa3NoKeHUI0 Oeoro CBeTa B CIEKTP U

but6mmoreka [IOK

7
> BOCTIPHATHIO HBETA [IPCAMETOB TpH HX https://m.edsoo.ru/ff0c0e2a
HaOJIIOICHNH Yepe3 IBETOBbIC
bunbTpHI"
VYpok-npaktukyM "BosHOBbIE
76 CBOIICTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u audpaxaus”
77 Omnsitel Pe3epdopaa u mnanerapHas bu6nuoreka [IOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue u MOTIIONMIEHUE CBETA
79 atomoMm. KBautel. JIuneluaTteie bubmmorera [IOK
' ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 Ypok-npaktukym "Habmonenne bu6nmoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUBI bubmmorera [IOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hyknonnas bu6nmoreka [JOK
82
MOJIEIb https://m.edsoo.ru/ff0c18ac
83 PaanoaktrBHBIE TPEBpALLICHHUS. bu6nuoreka [IOK
H3otomnsl https://m.edsoo.ru/ff0clald
Pemenue 3aga4 no teme: bubmuorexa [IOK
84
"PagnoakTuBHBIE TPEBpaLICHUS " https://m.edsoo.ru/ff0clb4a
85 [epuon momypacmana
Ypok-koHpepenuus "PaguoakTuBHbIe
P depen 8 bubmuorexa [IOK
86 W3IIYYCHHS B IPUPOJIC, MEIHUIINHE,

TeXHukKe"

https://m.edsoo.ru/ff0c2126




87

SnepHbie peakiuu. 3aKOHbBI
COXpaHEHHUS 3apsIOBOI0 U MacCOBOTO
qHCell

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBsI3u aTOMHBIX sifiep. CBA3b
Macchl U SHEPruu

but6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amaud no treme "AnepHsie
peakiun"

90

Peakuuu cuHTE3a U 1eneHUs SIep.
WcTtounuku sneprun ConHua v 3BE311

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHbepenmus "SAnepras
sHepreTuka. JlercTeus
paanOaKTUBHBIX U3TyUYEHUN HA KUBbIE
OopraHu3Msl"

92

[ToaroroBka K KOHTPOJIBHON paboTe 1Mo
TeMe "DIEKTPOMAarHUTHOE MOoJIe.
DJIEKTPOMArHUTHBIE BOJTHBI.
KBanToBsic siBeHUS"

bu6muoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota mo Teme
"DJIEKTPOMArHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJTHBI.
KBanToBsie siBeHUS"

94

[ToBTopenue, o6od1IICHKE.
JlabopatopHble pabOTHI 1O KypCy
"B3zaumonencrtaue tea"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06061meHue. Pemenne
PaCUCTHBIX U KaUCCTBCHHLIX 3a/ia4 110
teme "TeruoBbie mpouecch”

bubmuorexa [IOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, 0600meHue. Pemenue

but6mmoreka [IOK




pacUeTHBIX U KaUeCTBEHHBIX 33]1a4 110
teme "KIIJ TennoBbix ABurareiei"”

https://m.edsoo.ru/ff0c2a22

[loBTOpenue, 06001meHue. Pemenne

97 aCUETHBIX U Ka4eCTBEHHBIX 3a/a4 110 1 bubmorexa HOK
p A https://m.edsoo.ru/ff0c2b30
teme "KII/] anekrpoycTtaHOBOK"
[ToBTOpeHue, 0600IIEHNE.
98 JIaGopatopHsle pabOTHI II0 KypC 1 1 bubmmorexa [IOK
" PaTOPHKIC P " pey https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIE SIBIICHUS
[loBTopenue, o6o0uienue. Padora c
99 TEKCTAMHU I10 TeME "3aKOHBI 1 bubmorexa [IOK
| https://m.edsoo.ru/ff0c2d6a
COXpPaHCHHUS B MEXaHHUKE
[oBTopenue, o6o0menne. Padora c
100 texkcramu 1o teMe "Konebanus u 1 bubmorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHNe. PaboTa ¢
101 TexkcTaMi 110 TeMe "CBETOBBIE 1 bubmmorexa [JOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0606menue. Pabota ¢
102 TekcTamu 1o teme "KBanroBas u 1
anepHast gpusuka"
OBLIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME







INPOBEPAEMBIE INIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOM OBPA30BATEJBLHON TPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

7 KIIACC

Kon
NMPoBEPSIEMOT 0
pe3yjabTara

HpOBepﬂeMue NMPEAMETHBIC PE3YJIbTAThI OCBOCHUS OCHOBHOI1
06pa30BaTeﬂbHOI7l nmporpamMmmMmbl OCHOBHOT O 001ero 06p33OBaHI/IH

1.1

HCIIOJIb30BATh U3YUCHHLIC ITOHATHUA

1.2

pas3indaTtb SABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKOG SIBJICHHUC

1.3

pacro3HaBaTh TPOSIBICHUE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KalOIIeM MHpE, B TOM YHCiIe (U3NIECKUE SBICHUS B MPHPOIE,
IPU 3TOM IEPEBOAUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBLICIATH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUBUUECKUX SBICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA TeJl M (PU3MUECKUE SBICHUS,
UCTONB3ys (U3MYECKHE BEIUYMHBI, NPU OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCHOJB3YEMbIX BEIMYUH, WX
0003HaueHMs U eAUHULB! (PU3NUECKUX BEITHMUUH, HAXOIUTH (HOPMYIIbI,
CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYUMHY C JAPYIrMMH
BEJIMYMHAMHU, CTPOUTH  TIpaQUKH  HM3YYEHHBIX  3aBUCHMOCTEH

(UBUYECKUX BEITUYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SIBJICHUS M IPOIIECCHI,
WCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, NPH H3TOM [aBaTh CJIOBECHYIO
GOpMyTUPOBKY 3aKOHA U 3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIPAJKECHUE

1.6

O00BSACHATh (PU3UYECKUE SIBICHHMSI, MPOLIECCHl U CBOMCTBA TEJ, B TOM
Yyucie M B KOHTEKCTE CHUTyallud MPaKTUKO-OPUECHTHPOBAHHOTO
XapakTepa: BBIBISTh NPUYUHHO-CJICACTBEHHBIE CBS3H, CTPOMTH
o0bsicHeHHe W3 1 — 2 JOTMYeCKMX IIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (M3UUECKUX SBICHHUH, (PU3NIECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemarb pacu€THble 3a7a4u B 1 — 2 EeUCTBUS, UCIOJIb3YS 3aKOHBI U




(bopMyIbl, cBsI3bIBAOLIME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIOBMsI 3aJa4d 3alMChIBATh KPATKOE YCIOBHE, IOJACTABIIATH
¢uznyeckre BEIUYUHBI B (POPMYIBI U IPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JaHHBIC, HEOOXOIUMBIE JIJIsl PEIICHUs 3a/1a4, OLICHUBATh

PEATUCTUYHOCTD MOJTYYCHHOU (PU3NUECKON BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PELIUTh HpPU TOMOIIU
(¢U3NUEeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBLACIATDH
npoBepsieMOe  MpEeANojioXeHue  (TUMoTe3y),  pa3audath U
UHTEPIPETUPOBATh MOMYyUYEHHBIA pe3yjiabTaT, HAXOAUTh OMIMOKH B

X0A¢€ OIbITa, ACJIAaTh BBIBOABI IO €T0 PE3yJIbTaTaM

1.9

MPOBOAMUTH OIBITHl [0 HAOMIOACHUIO (U3NYECKUX SBICHUN WU
$U3MYEeCKUX  CBOWCTB  Teln:  (opMynupoBaTh  MpPOBEpsSEMbIC
MPEATNONOKEeHHs, COOMpaTh  YCTAaHOBKY M3  MPEIJI0KEHHOTO

000pyI0BaHUS, 3aIMCHIBATD X0 OMBITa U (POPMYITUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH MPSIMBbIE M3MEPEHUs] C HCHOJb30BAHMEM AaHAJOTOBBIX H
IUQPPOBBIX MPUOOPOB, 3aMHUCHIBATh MOKAa3aHUS NPUOOPOB C yIETOM

3aJJaHHOM a0COIOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

MPOBOAWTHL  HCCIIEIOBAaHHE 3aBUCUMOCTH  OJHOM  (hu3HUECKOit
BEJIMYMHBI OT JAPYroil € HCIOJIB30BAHUEM TMPSMBIX H3MEpPEHUIl,
y4acTBOBaTh B IUIAHMPOBAHUHM Y4e€OHOTO HCCIENOBaHUS, COOMPATh
YCTaHOBKY U BBINOJIHATH U3MEPEHHUSI, CIIEAYys MPEI0KEHHOMY TUIaHy,
¢buKkcHpoBaTh Pe3yibTATHl IMOJYYEHHON 3aBUCUMOCTU (PUINUECKUX
BEJIMYMH B BUJIC MIPEIOKCHHBIX TAOIHI] U TPaPUKOB, 1eJIaTh BHIBOIBI

10 pe3yJbTaTaM MCCIIEIOBAHUS

1.12

NPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MUYECKUX BEIUYUH, CIEHYs
NPEII0KEHHOW MHCTPYKIUU: IIPU BBIITOJIHEHUH U3MEPEHUM coOupaTh
OKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYCHUE HMCKOMOU

BCJINYHHBI

1.13

CO6J'IIO,I[aTB InpaBujia TCXHHUKH 0e30macHOCTH npu pa60Te C

1ab0paTopHBIM 000pYTOBAaHHEM

1.14

yKa3plBaTh NPUHIMIBI  JACHCTBUS NPUOOPOB M  TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTb IPUHLHUIBI JEUCTBUS HM3YyYEHHBIX
npuOOpOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBI0 UX ONHUCAHMUS,
UCTIONB3Yysl 3HAHUA O CBOMCTBaX (DU3MYECKUX  SIBICHUH U

HGOGXOI[I/IMLIG (1)I/I3I/I‘-ICCKI/I€ 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOJANTh TPHUMEPHl (HAXOAUTh HWH(OpPMALUIO O TMpPUMEpax)
MPaKTUYECKOTO UCIIOIB30BAHUS (DU3MUYECKUX 3HAHUI B MMOBCETHEBHOM
XKHU3HH Uil oOecriedeHrsi 0O€30macHOCTH TpH  OOpamieHun ¢
npubOpaMy M TEXHUYECKUMH YCTPOHUCTBAMH, COXPAHEHHUS 3/10POBbS U

COOJTIO/IEHHSI HOPM 2KOJIOTMYECKOTO MOBEJCHHS B OKPY KaIOIIEH cpesie

1.16

OCYILECTBIISITh OTOOP MCTOYHHKOB MH(OpManuu B ceTu VHTEepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM U IIyTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHUKOB
BBIJIENIATE MH(OPMALMIO, KOTOpas SBISETCS NPOTHUBOPEUMBON HIIU

MOJKET OBITh HeﬂOCTOBepHOﬁ

1.17

UCIIOJIB30BATh npu BBIIIOJIHEHUH y4eOHBIX 3alaHui
HAyYHOTIONYJISIPHYIO  JIUTEpaTypy  (pu3uMdeckoro  coaep aHwus,
CIIpaBOYHBIE MaTepuasbl, pecypcbl cetu VIHTepHEeT, BlaIeTh
npuéMamM# KOHCIIEKTUPOBAHMS TEKCTa, peoOpazoBaHust HHPOpMALIUU

13 OJJHOM 3HAKOBOMW CHUCTEMBI B APYTYIO

1.18

CO3/7aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIC COOOIICHUS
Ha oOcHOBe 2 — 3 WCTOYHHUKOB HWHPOpMaUU (PUINIECKOTO
COJIEp)KaHHs, B TOM YHCIIE MyOJMYHO JAeNaTh KPaTKHe COOOIICHUS O
pe3yibTaTax MPOEKTOB WM YYEOHBIX HCCIICOBAHUN, TPU ITOM
IPaMOTHO HCIOJIb30BaTh HM3YYCHHBIH IMOHATHHHBIA ammapar Kypca

(i)I/I?:I/IKI/I, COIIPOBOXKIAATb BBICTYIIJIICHUC HPCSCHTaHHGﬁ

1.19

IIPU BBIMOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIIEIOBAHUN pacIpenesTh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABICHHBIMH 33/1a4aMH,
CJCAUTHh 3a BBIIIOJIHEHHEM IUIaHa JCHCTBUM, aJCKBAaTHO OIEHUBATH
COOCTBEHHBIM BKJaJ B JESITCIBHOCTh TPYMIBL, BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMO/ICICTBHE, YUUTHIBAS MHEHHE

OKPY>KaOIIHNX

8 KUIIACC

Kon
MPOBEPSIEMOT O
pe3yJjbTrara

1.1

HpOBepﬂeMble NnMpeaAMETHBIC PE3yJIbTAaThl 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’IBHOI7I nmporpaMmmMmsbl OCHOBHOI'O 06mer0 OﬁpaSOBaHI/Iﬂ

HCIIOJIB30BAaTh IMOHATHA

1.2

pasindaTtb ABJICHHUA IO OIHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHUE

1.3

pacno3HaBaTh IMPOSBICHUE W3YYEHHBIX (PU3MUECKUX SBICHUA B
OKpY’KaloIIleM MHpE, B TOM 4YHcie (U3NYECKHUE SIBICHUS B MPHUPOJIE,
IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBLICISATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUBNICCKUX SBICHUN

1.4

OMKCHIBATh HW3YYCHHBIE CBONCTBA Tel U (PHU3UYECKHE SBICHHS,
UCTIONB3ysl (U3MYCCKHE BEIUYMHBI, TPU OINUCAHUU IPABHIBHO
TPakTOBaTh  (DU3MYECCKHI  CMBICI  HCIOJIB3YEMBIX  BEIIUYHH,
0003HAYCHUS U €AMHUIIBI PU3HUCCKUX BEITUYNH, HAXOIUTh (POPMYJIBI,
CBSI3BIBAIOIIME JIAHHYIO (U3HYECKYI0 BEJIMYUHY C JPYTHMH
BEIMYMHAMHU, CTPOUTh TpadUKd  M3YYECHHBIX  3aBHCHMOCTEH

(hUBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBONCTBA TeJ, (PU3UYECKHE SIBICHHS M TPOIECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, NPU H3TOM [aBaTh CJIOBECHYIO
GOpMyITUPOBKY 3aKOHA U  3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIpAXKEHHE

1.6

0OBSCHATH (I)I/ISI/I‘-IGCKI/IC MpoHecChl U CBOICTBa TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O  XapaKTepa:
BBIABJIATE IPUYNHHO-CICACTBCHHEBIC CBA3U, CTPOUTH 00BsAcHeHHe u3 1
— 2 JOTWYECKUX IIIaroB C IIOMOIIIBIO 1 -2 HU3Yy4YCHHBIX CBOMCTBaA

buznyecKux sIBICHUN, GPU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbIE 3a7aud B 2 — 3 AecTBUS, UCHOJB3YS 3aKOHBI U
(dbopMyIbl, CBSI3BIBAIONINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIIN3a
YCJIOBHMSI 33/1a4M 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HEJOCTATOK
JaHHBIX Ui pEIICHHs 3a/ladyd, BHIOMPATh 3aKOHBI U (OPMYIIHI,
HEOOXOAMMBIEC AJisi €€ peIIeHus], MPOBOAUTH PAacuEThl U CPAaBHUBATH
MOJYyYeHHOE 3HAYeHUE (PU3MUECKOW BEIUYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

paciio3HaBaTb HpO6H€MBI, KOTOPBIC MOKHO PpCIIUThL IIPpU IMOMOIIH
(i)I/I?»I/I‘leCKI/IX METOHOB, UCIIOJIb3Y: OIMMCAHUEC UCCIICAOBAaHNs, BBIACIIATH
IMPOBEPACMOC IMPCAINIOIOKECHUC, OLCHUBATH IIPAaBUIIBHOCTH IIOPsAAKa

MIPOBEICHUS UCCIICIOBAHMSI, IEJIaTh BBIBOIBI

1.9

MPOBOJIUTH OMBITHI 10 HAOMIOMCHUIO (PU3UYECKUX SBICHUW WIH
bu3HYecKux  CBOMCTB  Tel:  (OpPMyIHpOBaTH  IPOBEPSIEMBIC

NpPEINONI0KEeHUs, CcoOMpaTh  YCTAHOBKY M3  TNPEIJIOKESHHOTO




000py/I0BaHus, ONUCHIBAThH XO/1 OMbITA U (POPMYITHPOBATH BHIBOABI

1.10

BBIIIOJIHATH IIPSIMBIE HM3MEPEHUS C HCIOJIB30BAHUEM aHAJOTOBBIX
nprOOPOB U AATYMKOB (PU3UIECKHUX BEJIWYHH, CPABHUBATH PE3YIbTATHI

U3MEpEeHU ¢ yu€TOM 3a/IaHHOM a0COIFOTHOH MOTPENTHOCTH

1.11

OPOBOJUTH  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEIIMYUHBl OT JPYrOM C MCIOJB30BAHUEM MPAMBIX HW3MEPECHUI:
IUIAHUPOBaTh MCCJEIOBAaHUE, COOMpaTh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, clenys  IpPeUIOKEHHOMY  IUIaHy,  (UKCHUPOBAaTh
pe3ynbTaThl NOJYYEHHOW 3aBUCUMOCTH B BHJE TaOJIUI] U Tpa(UKOB,

JACJIaTb BBIBOJBI I1IO0 PE3YyJIbTaTaM HCCIICAOBAHUS

1.12

IPOBOJUTh  KOCBEHHblE  H3MEpPEHHMs  (U3NYECKUX  BEJIUYHUH:
IUTAHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IpPEeMIOKEHHOM HHCTPYKLMH, U BBIUUCIATH 3HA4YCHUE

BCJIMYHHBI

1.13

coOmonaTh MpaBWja TEXHUKHM Oe3omacHocTH Tpu pabore ¢

71a00paTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepu30BaTh MNPUHIMIBI JEHCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKHX YCTPOICTB C ONOpOM Ha MX ONMCAHUS, HCIOJb3YS
3HaHUS O CBOMCTBaX (U3MYECKUX SABJICHHMM U HEOOXoauMble

bu3HIecKre 3aKOHOMEPHOCTH

1.15

pacmno3HaBaTb MPOCTBIC TCXHUYCCKUC YCTPOfICTBa U U3MCPUTCIILHBIC
HpI/I60pI)I 0 CXcMaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXEMBI
SJICKTPHUICCKUX IIGHCI\/JI C TOCICAOBATCIIbHBIM W IapalJICJIbHBIM
COCIMHCHUEM 9JICMCHTOB, pasinvias YCJIOBHELIC 0003HaYCHUS

AJIEMEHTOB JIEKTPUYECKUX LENEeH

1.16

OPUBOJUTH TMPUMEPHl (HAXOIUTh WHPOPMAIUIO O MPUMEPAX)
MPaKTUYECKOr0 UCHOJIb30BAHUS (PU3MUYECKUX 3HAHUI B MMOBCETHEBHOMN
KHU3HM U1 o0ecriedeHusi Oe30macHOCTH MpH  OoOpallieHuH ¢
npudOpaMy U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/10POBbsS U

COOJTFOIEHHS] HOPM IKOJIOTHYECKOTO TTOBEJICHHUS B OKPYIKAOIICH cpelie

1.17

OCYIIECTBIISATh MOUCK MHPOPMAIUH (PU3HUUECKOTO COJEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMEIOUIMXCS 3HAHUM M IYTEM CpaBHEHUS
JOTIOJTHUTEIIFHBIX HMCTOYHUKOB BBLICTATh HH(POPMALUIO, KOTOpas

SBIISICTCS TPOTHBOPEYUBON MIIM MOXKET OBITh HEJTOCTOBEPHOI

1.18

UCTOJb30BaTh TPU  BBIIOJHEHUM YYEOHBIX 3aJaHUi  Hay4dyHO-




MOMYJISPHYIO JIUTEPaTypy (PU3HUECKOro COJAEpKAHUS, CIPaBOYHBIC
Marepuaisl, pecypchl ceth VHTepHer; BnageTe NpuUEMaMH
KOHCIIEKTUPOBAHMSI TEKCTa, Mpeodpa3oBaHusi WHPOPMALUU U3 OTHON

3HAKOBOM CUCTEMBI B IPYT'yIO

1.19

C03/1aBaTh COOCTBCHHBIC MMCbMEHHBIC U KPATKHE YCTHBIC COOOIICHHMS,
0000mas wHQOpMAIMI0 U3 HECKOIbKUX HCTOYHHKOB (HU3MUECKOTO
CONICp)KaHHs, B TOM WYHCJIC IMyOJIMYHO TPEACTABIATh PE3YIbTATHI
NPOCKTHOW WJIM HUCCJICIOBATCILCKON JIEATCIBHOCTH, IMPH ITOM
IPAMOTHO HCIIOJIb30BATh M3YYCHHBIA MOHATHHHBIN ammapar Kypca

(i)I/I?:I/IKI/I, COIIPOBOXKIAATb BBICTYIIIICHUC HPCSGHTaHHCﬁ

1.20

IIPYU BBIIOJHEHUHN Y4YEOHBIX IMPOEKTOB M HCCIENOBaHUN (U3UUECKUX
MIPOLIECCOB pacHpeesTh 0053aHHOCTH B IPyIIE B COOTBETCTBHU C
MOCTABJIICHHBIMU  3aJla4aMU, CJEAUTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W KOPPEKTHPOBATh  €ro, AaJIeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKJIAJ] B JCATCIBHOCTh TPYIINIBI, BBICTPAaWBATh
KOMMYHUKATUBHOE  B3aWMMOJCHCTBHE,  IMPOSBIAS  T'OTOBHOCTh

pa3peniatbh KOHQIUKTHI

9 KIIACC

Kon
NpoBEPsSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yabTATHI 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NMPOrpaMMbl OCHOBHOTI'0 00111€er0 00pa30BaHUsS

1.1

HCIIOJIB30BATh U3YYCHHBIC ITIOHATUA

1.2

pasinyaTtb ABJCHHUA IO OIMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHUE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaIOIIeM MHpE, B TOM 4HuciIe (U3NUECKUE SBICHHUS B MPHPOJIE,
IpU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBILACIATDH

CYILIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUBNUCCKUX SBICHUN

1.4

ONHKCBHIBATh H3YYEHHBIC CBOWMCTBA Tel M (PU3UUECKUE SIBICHUSA,
UCTONb3ys (U3MYECKHE BEIMYMHBI, NPH ONUCAHUU IPABUIBHO
TPaKkTOBaThb  (PU3MYECKMH  CMBICI  HCHOJB3YEMBIX  BEJIMYHH,
0003HaYeHUs U eUHUIIBI PU3UUECKUX BEJIIMYMH, HAXOAUTH (OPMYIIBL,

CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMH




BEJIMYMHAMHU, CTPOUTH  TIpaQUKH  HM3YYEHHBIX  3aBUCHMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (PM3MUECKUE SIBIICHUS W IPOIIECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHBI, NIpPU 3TOM [1aBaTh CJIOBECHYIO
GOpMyTUPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIpAXXECHHE

1.6

00BACHATH (1)I/I3I/I‘16CKI/IG IMpouccCChl U CBOICTBa TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O  XapaKTCpa:
BBIABJIATh HPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH 00BsACHEHHE U3 2
— 3 JOTWYEeCKUX IIIaroB C IIOMOIIIBIO 2 -3 HU3Yy4YCHHBIX CBOMCTBaA

buznyecKux sIBICHUN, GU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHble 3ajau (ONMUparomuecs Ha CHCTeMy u3 2 — 3
YpaBHEHMI), WCHOJB3yd 3aKOHBI M  (OPMYIBI, CBS3BIBAIOIINE
¢usnueckue BEJMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBUS 3a]adu
3alMChIBaTh KPAaTKOE YCJIOBHE, BBIBIATH HENOCTAIONINE WM
U30BITOYHBIC JTaHHBIC, BBIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOIMMbIE
JUI pEeUIeHUs, NPOBOJUTHh PAacU€Thl M OLIEHUBATh PEATUCTHYHOCTH

MMOJIY4CHHOI'O 3HAYCHU (I)I/I3I/ILIGCKOI71 BCINYHMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MpPU MOMOILIU
(bu3NUECKUX METOJIOB, UCIIONB3Yys OMUCAHHUE HCCIICAOBAHMS, BBIICISTH
MpOBEpsiEMOE TPENONI0KEHNE, OLEHUBATh MPABWIBHOCTh MOPSAKA
NPOBEJCHUS MHCCIEAOBAaHMS, JeNaTb BbIBOJbI, HHTEPIPETUPOBATH

pe3yabTaThl HAOIIOACHUN U OITBITOB

1.9

NPOBOJIUTh OMBITHI 10 HAOMIOACHHIO (U3UUECKUX SBICHUH WIH
(U3MYECKUX CBOWCTB TEJI: CAMOCTOSATEIBHO COOMpPATh YCTAHOBKY M3
n30BITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMNBITA M €ro

pe3ynbTaThl, POPMYIUPOBATH BHIBOJIBI

1.10

MPOBOAWTH TMPU HEOOXOIUMOCTH CEpUI0 TMPSAMBIX H3MEpPEHUl,
ompeneisisi CpelHee 3HAUYCHUE H3MepseMOl BelMYHMHBI ((HOKycHOE
paccTrosiHue COOMparoIIe JUH3BI), 00OCHOBBIBATH BBHIOOp cIiocoba

U3MepeHus (M3MEPUTEITHHOTO MPUO0pa)

1.11

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUM: TUIAHHUPOBATH HCCIICIOBAHHE,
CaMOCTOSITEIBHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATH pE3YyIbTAThI

HOqueHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJINYHMH B BHIC Ta6JII/IIII/I




rpaduKoB, e1aTh BEIBOJBI [0 PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOAMTH  KOCBEHHbIE  HM3MEPEHMsS]  (PU3MYECKUX  BEJIUYMH:
IUIAHUPOBATh M3MEPEHHsI, COOMPaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATE WM3MEPEHHUsA, CIEAysS IMPEIIOKCHHOW HWHCTPYKIMH,
BBIYKCIIATh 3HAYEHUE BEJIMYMHBI M aHAJIU3UPOBATh IIOJIyYCHHBIE

pEe3yAbTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIN

1.13

CO6J'IIO,I[aTB InpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

71abopaTopHBIM 000pYTIOBAaHHEM

1.14

pa3nuyaTh OCHOBHBIE TNMPU3HAKM HM3YYEHHBIX (PU3MUECKHX MOjeseil:
MaTepuagbHas TOUKa, a0COJIIOTHO TBEPJIOE TEJI0, TOUCHHbII UCTOUYHUK
CBeTa, JIyd, TOHKAasl JIMH3a, [JaHeTapHas MOJelb aToMa, HyKJIOHHas

MOZCJIbL aTOMHOI'O apa

1.15

XapaKTepU30BaTh MPHHLUUIBI JCHCTBHS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM Ha HUX OIMCAHHUS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHUA W HEOOXOIUMBIE

(I)I/I3I/I‘{CCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIONIB30BAaTh CXEMbl M CXEMaTHYHble PHUCYHKH HW3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, HU3MEPUTENbHBIX npudopoB u
TEXHOJOTMYECKHX IPOLECCOB MPH PELICHUH Y4eOHO-TPAKTUUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJI1 OCTPOEHUSI H300pakKeHUH B MJIOCKOM

3epKaie ¥ COOMPAIOIIEH JH3e

1.17

NPUBOJUTH TNPUMEPHl (HAXOAUTh HMHPOpPMALUIO O MPUMEPAX)
MPaKTUYECKOTO UCTIOIh30BaHUS (PU3MUYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HU Jiig  obOecriedeHust 0O€30MacHOCTH Tpu  oOpamieHuud ¢
npudOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3/10POBbS U

cOOIOICHNS] HOPM 9KOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOIICH cpeie

1.18

OCYILECTBIISATh MOUCK MH(POpMaLuN (GU3NIECKOTO COIEPKAHHSI B CETH
WuTepHeT, caMocTosATeNbHO (OpMYIHpYys MOUCKOBBIH  3armpoc,
HaxXOAWTh IYyTH  ONpPEJENIEHUS  JTOCTOBEPHOCTH  IMOJYyYEHHOU
MHQOpPMALIMM HAa OCHOBE HMMEIOIIUXCSA 3HAHUM M JIONOIHHUTENBHBIX

HCTOYHUKOB

1.19

WCIIONIb30BaTh TPU  BBHIMIOJHEHWHM Y4YEeOHBIX 3aJaHUld  HAy4dHO-
MONYJSIPHYIO JIUTEPATYPY (PU3UUECKOTO COJEpNKaHUsS, CIPABOUYHBIC
Marepuaibl, pecypcbl cetu HHTepHeT; BiIaaeTh nOpuEMaMHU

KOHCTIEKTUPOBAHMSI TEKCTa, Mpeodpa3oBaHusi WHPOPMAIUU U3 OTHOMN




3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

co3ZaBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBEe WH(POpPMAIMU W3 HECKOJIBKUX HMCTOYHHKOB (DU3MUECKOTO
COJIepXKaHMA, IMyOJIMYHO TPEACTABIATH PE3yJAbTaThbl MPOCKTHON WIIH
UCCIIENOBATENIBCKOM  ACATENbHOCTH, INPU  OTOM  TI'PaMOTHO
UCIIOJIB30BATh U3yYEHHBIN OHATUIHBIN anmnapaTr U3y4aeMoro pasaena
(GU3UKH W CONMPOBOXKIATh BBICTYIUIGHHE MpE3eHTalMeld ¢ yuéToM

0coOeHHOCTEN aAyaIuTOpUn CBEPCTHUKOB

1.21

IIPYU BBITIOJTHEHUHM Y4Y€OHBIX MPOEKTOB M HCCIENOBaHUN (U3UUECKUX
MPOLIECCOB paclpeesaTh 0053aHHOCTU B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 3a BBIIOJHEHUEM IUIAHA
JNEUCTBUA W KOPPEKTHPOBAaTh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBIM BKJAJ B JICSITCIBHOCTh TPYMIBL, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aWMMOJCHCTBHE,  TMpPOSBIAS  T'OTOBHOCTh

paspeniatb KOHQIUKTHI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3aena

Kon

3JIEMEHTA

IIpoBepsiemMble 31eMeHTHI COIEPKAHUS

®U3UKA U EE POJIb B [IO3HAHNHM OKPYXXAIOIIETO MHUPA

11

®us3uka — Hayka O Mpupoae. SBIEHUA MPUPOMBI.
@u3NYEeCKUEe  SBICHUS: MEXAHUYECKHUE, TEIUIOBbIE,

SJICKTPUYCCKUC, MATHUTHLIC, CBETOBBIC, 3BYKOBBIC

1.2

dusnueckue BCJIIMYHHEI. I/I3MepeHHe (I)I/I3I/I‘IeCKI/IX
BCJIIMYHH. duznyeckue HpI/I60pBI. HOI‘peIJ_IHOCTB

u3MepeHuil. MexxayHapoaHas CUCTEMA €MHUI]

1.3

ECT€CTBCHHOHay‘IHBII71 MCTOA ITO3HAHUA: Ha6J'IIOI[CHI/IC,
IMOCTaHOBKA HAYYHOI'0O BOITPOCA, BBIABHIKCHUC T'HIIOTE3,
OKCIICPUMCHT 110 TIIPOBEPKE THUIIOTE3, 00BsICHEHHE

HAOJI0IAaEMOTO SIBJICHUS

14

Onwucanne pU3NUECKUX SBJICHUN C TIOMOIIBIO MOJIEIEH

1.5

[TpakTudeckue pabOTHI:

H##HPar##13Mepenne paccTosHUM.
#Hi#HPar###3mepenne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

#H#Par###OnpeneneHue pa3MepoB MaJIbIX TEll.
#H##Par###l3mepenue  TemmepaTypbl TPH  TTIOMOIIH

KHUIAKOCTHOT'O TCPMOMETpPA U JATUHUKA TCMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHNMA O CTPOEHNU BEHIECTBA

2.1

###Par#H#CTpoeHe BEIIECTBA: aTOMBI U MOJIEKYJIbI, UX
pasmepbl.  OmBITBI,  JOKa3bIBAIOUINE  JHCKPETHOE

CTPOCHHUC BCIICCTBA

2.2

###Par###/[pwokenne  dactun,  BemiectBa.  CBS3b
CKOPOCTH  JBWKEHHUSI 4YacTHI[ C  TEMIIepaTypoMu.

BbpoynoBckoe nBuxenue, muddysus

2.3

BSaHMOHeﬁCTBHC YaCTHIL BCOICCTBA: IMIPUTAXKCHUC U

OTTAJIKNBaHHUC




###Par### ArperatHple COCTOSTHUSI BEIIECTBA: CTPOSHHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEIl.

2.4 B3anmocBA3b MEXy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSX M WX aTOMHO-MOJIEKYJISIPHBIM
CTpPOCHUEM

2.5 Oco00eHHOCTH arperaTHhIX COCTOSIHUN BOJIBI
[TpakTrueckue paboThI:
##H#Par###01eHka quaMeTpa aToMa METOJIOM PSAOB (C
WCIIONIb30BaHueM QoTtorpaduii).

2.6 H#HHPar###0OneITEL 110 HAOJIIOAEHUID  TEILUIOBOTO

paciupeHusi ra3oB.
H#HHAPar###0nbITEl IO  OOHAPYXKEHUIO JEHUCTBUS CHII

MOJIEKYJISIPHOTO MPUTSIKEHUS

JIBIDKEHME U B3AUMOJIEMCTBUE TEJI

31 Mexannueckoe JIBYDKECHUE. PaBHOMepHOE U
' HEPABHOMEPHOE JABW)KEHUE
HH#HPar###CropocTs. Cpennsia CKOpPOCTb pu
3.2 HEPAaBHOMEPHOM JBIKEHUHU. Pacu€r mytm u BpeMeHH
JBUKCHMUS
SBnenne uHepuuM. 3aKOH WHEpUMH. B3anmoneiicTBue
3.3 T€J KaK MPUYMHA U3MEHEHHS] CKOPOCTH JIBUXKEHHS Te.
Macca xak Mepa HHEPTHOCTH Teja
3.4 ###Par###1notnocts BeniecTBa. CBsI3b IJIOTHOCTH C
' KOJINYECTBOM MOJIEKYJ B €IUHHIIE 00BEMA BEIIeCTBA
3.5 Cuna Kak XxapaKTepUCTHKa B3aMOAEUCTBUS TEI
35 Cuna ynpyroctn u 3akoH ['yka. M3mepenue cuibl ¢
' IIOMOUIbIO TUHAMOMETPA
37 HHHPar###IBnenne tarorenus U cuia Tsxkectu. Cuia
' TSKECTH Ha JPYrux IuiaHeTax. Bec Tema. HeBecomocTh
38 Cuna tpenus. TpeHue CKONbXKEHUS U TPEHUE IOKOSL.
' TpeHue B npupoae U TEXHUKE
39 H##HPar#H##CnoxeHne Cuj, HaNpaBICHHBIX 110 OJHOU
' npsiMoil. PaBHoAEHCTBYOIAs CUIL
3.10 [TpakTuyeckue pabOTHI:




OmnpezneneHre CKOPOCTH  PAaBHOMEPHOTO  JBMKECHUS
(mapwka B KHJIKOCTH, MOJCIH  DJIEKTPHUICCKOTO
aBToMOOWIST W Tak ganee). OrnpezeneHue CpenHen
CKOPOCTH CKOJIBKEHHUS Opycka WIM IIapukKa II0
HAKJIOHHOM  1iockocTd.  OrmpeneneHne  MIOTHOCTH
TBEPAOTO Telna. OnbIThI, JEMOHCTPUPYIOLIIHE
3aBUCUMOCTh pacTsDKeHUs (IedopManvi) MPYXUHBI OT
OPWIOKEHHOW  cuibl.  OMbBITEL, JAEMOHCTPHPYIOIINE
3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT Beca Teja U

XapaKkTepa CONMPUKACAOIINXCS HOBerHOCTeﬁ

dusndeckre SBICHUS B mpupoac: NMpuMepbl ABUKCHUA C

3.11 pa3IMYHBIMA CKOPOCTSIMH B KMBOW W HEXHBOU MPHPOJIE,
JICVICTBUE CUITBI TPEHUS B TIPUPOE U TEXHHUKE
3.12 TexHuuecknue ycTporucTBa: ATMHAMOMETP, MOAUINITHUKA
JIABJIEHME TBEPJIbIX TEJI, )KUJJKOCTE 1 T'A30B
41 Hasnenue TBEpAoro Ttena. CrnocoObl yMEHBIIEHUS U
' YBEJTUYEHUS JIaBICHHUS
4 JaBnenue raza. 3aBUCMMOCTD JIaBJICHUS ra3a oT 00bEMa,
' TEeMIIEpaTyphl
13 [lepenaya naBneHus TBEPABIMU TEIAMHU, KHUIKOCTIMU U
' razamu. 3akoH [lackamns. [THeBMaTH4eckne MalInHbI
3aBUCHMOCTh  JIaBJICHHMSI KHJKOCTH OT  TJIyOWHBI.
4.4 ['unpocratudeckuii mapagokc. CooOIIarmuecs: COCYIbI.
['uapaBiaruecKue MEXaHU3Mbl
Atmocdepa 3emin u atMocdepHoe nasienue. [IpuanHb
A CYLIECTBOBaHMSA BO3AYHIHON 000704ku 3emiu. OnbIT
' Toppudemin. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
A5 Nsmepenne atmocdeproro nabnenus. [Ipubopsr s
' U3MepeHust aTMOC(HEpPHOro AaBICHUS
JlelicTBue XUAKOCTM M rasa Ha IOTPYKEHHOE B HHX
4.7 Teno. BreitankuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 ITnaBanue Ten. BoznyxomnnaBanue




4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBHCUMOCTH Beca Tejla B BOJE OT
o0béMa TOrpy)k€HHOM B JKUAKOCTb 4YacTH TeJja.
OnpeneneHue BbITAJIKUBAIOIIEH CUIIbI, TEHCTBYIOLIEH Ha
TEI0, TNOrpyxkEHHOe B KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JAEHCTBYIOIIECH
Ha TEJIO B JKHUIKOCTH, OT Macchl Tena. OmbITHL,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  BBITAJIKMBAIOLLEH
CWJIBI, AEUCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT 00BEMaA
MOTPYKEHHOU B JKUIKOCTb YaCTU TeJIa U OT IIJIOTHOCTHU
KUIKOCTH. KoHcTpynpoBanue  apeomeTpa WM
KOHCTPpYMPOBAaHHE  JIOAKM M ompeneneHue  e€

TPYy30M0ABEMHOCTH

4.10

@u3nyeckue  SBICHHUS B TNPUPONE:  BIUSAHHUE
aTMoc(epHOTO TaBICHUS HA KUBOW OpraHU3M, TUTABAHHE

pBIO

411

TexHuueckne YCTPOWCTBA: COOOIIAIOIIMECS COCY/BI,
YCTPOMCTBO BOAONPOBOJA, TUAPABIMYECKUI Tpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT'UA

5.1 Mexanuveckas paborta
5.2 MexaHnyeckast MOIIIHOCTh
53 [lpocTele MexaHW3MBI: pblYar, OJIOK, HaKJIOHHAas
' TI0CKOCTh. [IpaBuiio paBHOBeCHS phlyara
5.4 [IpumeHeHune npaBuiia paBHOBECHS pblyara K 0JIOKY
«3omotoe  mpaBwio»  MexaHuku.  KoadduiueHt
5.5 MOJIE3HOTO neicTBUS MEXaHH3MOB. [IpocTsie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTenmanpHast SHEPTUM TEJa, MOTHATOTO HaJ 3eMIEH
5.7 Kunetnueckas sHeprus
£ g [lonnast mMexaHuueckast SHEpPrusi. 3aKOH H3MEHECHHS U
' COXpaHCHHSI MEXaHUYECKOW YHEPTHH
5.9 [TpakTuyeckue pabOTHI:




###Par###Onpeneneune pabOThl CWIBI TPEHUS TPH
PAaBHOMECPHOM AOBWXXCHUH TCJa II0 FOpHSOHTaHLHOﬁ
noBepxHocTH. MccnenoBanwe ycinoBHW —paBHOBECHS
ppuara. M3mepenne KIIJI HakIOHHON IJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUs MEXaHUYECKON YHEPTrUr

duznyeckre SABICHUS B npupoac: pblHaru B TCJIC

5.10
4eJI0BEKa
TexHuueckue yCTpPOMCTBAa: pblUar, TMOJBMXKHBIA U
5.11 HETOABUKHBIA OJIOKM, HAaKJIOHHAS IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KNIACC
Kon Kon
IIpoBepsieMble 371eMEHTBHI CO/IeP:KaAHUS
pa3zeJia 3JeMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHUS  MOJIEKYIIPHO-KHHETUYECKON
61 TEOpUH CTPOEHMsI BemecTBa. Macca U pa3Mepsl
' MoJsieKyl.  OmbITbl, MOATBEP)KAAIOIINE  OCHOBHbBIE
I0JIO>KEHHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mogenun  TBEPAOro, IJKUAKONO U ra3000pa3HOro
6.2 COCTOSIHMM BemiecTBa. Kpucrammmieckue u aMopgHBbIe
Tena
OOBsicHEHHE CBOWCTB Ia3oB, KUAKOCTEH U TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpHH
6.4 CMauuBaHuE U KalWUISIPHBIE SIBICHUS
6.5 TennoBoe pacimmpeHue u cxaTue
5.6 Temneparypa. CBsA3b TemmepaTypbl €O CKOPOCTBIO
' TEIJIOBOTO ABM)KEHUS YaCTHII
6.7 Buytpennsis sneprust. Crioco0bl H3MEHEHHs BHYTPEHHEH
' SHEpruu: Terionepeaaya U copepiieHue padoTbl
6.8 Bugsl Temonepenauu: TEIIONPOBOJHOCTb, KOHBEKIIHS,




U3Iy4eHUe

KomnuectBo TCIIJIOTHI. YnenbHas TEINIOEMKOCTD

6.9
BEIlIECTBA
TennooOMeH ¥ TEIUIOBOE paBHOBECHE. YPaBHEHHE
6.10
TEIIOBOro OaslaHca
6.11 [InaBneHue U OTBEpEBaAHNE KPUCTATUIMUECKUX BEIIECTB.
' VYaenbHas TEIUIOTA IUIABICHUS
[TapooOpazoBanue u  KoHAeHcanus.  Vcmapenwue.
612 Kunenue. VYnpenbHas  Ttemiora mnapooOpa3oBaHUSI.
' 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TomuBa. Y 1ejabHasl TeII0Ta CrOpaHus
[Mpunmuner  pabotel  TeruoBbix apurateneit  KIIJ
6.15 TEIUIOBOI'0 ABUrareisa. TeIuIoBble ABUTATENIM W 3allUTa
OKpYKaroIlei Cpeasbl
3aKOH COXpaHEHHMs U MPEBPAILECHUS SHEPTUH B TEIJIOBBIX
6.16
npoiieccax
[IpakTrueckue pabOTHI:
H#HHAPar###0nbITel 10 OOHAPYXKEHUIO JIEUCTBUS CHII
MOJIEKYJISIPHOTO MIPUTSKEHUSI.
#HHH#Par###OnNbITBL  TIO  BBIPALIUBAHUIO  KPUCTAIJIOB
MTOBapeHHOM COMMM WM caxapa.
#HHPar###OnbeITe 1o HaOJIIO JEHUIO TEILUIOBOTO
617 pacIIMpEeHUs Ta30B, )KUIKOCTEN U TBEPIBIX TEIL.

##HPar###OnpenenieHne TaBleHUs BO3AyXa B OajuloHe
HINPHLA.

H#HAHPar###ONBITEL, I€MOHCTPUPYIOLIUE 3aBUCHUMOCTD
TABIICHUS] BO3JyXa OT ero oO0béMa M HarpeBaHUsS WU
OXJIAKICHUS.

###Par###IIposepka rUNoTe3bl TUHEHHONW 3aBUCHMOCTH

JUIMHBI  CTOJIOMKA KUJAKOCTH B TEPMOMETPUUYCCKON




TpyOKe OT TeMIepaTyphI.

#i##Par###Ha0omoneHue W3MEHEHUS BHYTpEHHEH
SHEPrUU Tela B pe3ylbTaTe Teruionepenayn u padoTsl
BHCIITHUX CHII.

#H##Par#H##lccnenoBanre SBIEHUSA TEIUIOOOMEHA TpHU
CMEIIMBAHUM XOJOJHON U TOpsYEH BOJIBIL.
###Par###Onpenenenue KOJINYEeCTBA TEILIOTHI,
MOJIyYUEHHOTO BOJIOM TMpPH TEIJIOOOMEHE C HarpeTbhiM
METAJUTMYECKUM ITAITUHAPOM.

#H##Par###Onpenenenue  yaelbHOU TEIUIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mporecca UCrapeHusl.
#H##Par###Onpenenenne OTHOCUTEIBHONW  BJIAKHOCTH
BO3/IyXa.

#H#Par####0Onpenenenre yAaelbHOW TETUIOTHI TIaBICHUS

Jbaa.

6.18

Ouzuyeckue SBICHUS B TNPUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KanWULIpHbIE SBJICHUS B IPHUPOJE,
KpUCTaJIIbl B ipupojie, usnydeHue ConHla, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHue POCHI, TYMaHa,

HHCA, CHEra.

6.19

TexHuueckne  yCTpPOWCTBA:  KaNWUIAPHI, I[PUMEPHI
WCIIOJIb30BaHUsl KPUCTAJIOB, JKUJIKOCTHBI TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPBI, ICUXPOMETp, MapoBas TypOuHAa,

JIBUTATEIb BHYTPEHHETO CTOPaHUsI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Tea. [[Ba poja aIeKTpUUecKUX 3apsiioB
BzaumoneiictBue 3apsbkeHHbIX  Tell.  3akoH  Kynona

7.2 (3aBUCUMOCTh CHJIbI B3aUMOJAEHUCTBUSI 3apS’KEHHBIX TN OT
BCJIMYHMHBI 3apsI0B U PACCTOAHUA MCIKIY TeJIaMI/I)

23 Onektpuyeckoe noje. HanpspkEHHOCTD 3JIEKTPUUYECKOTro

nojs. [IpuHIUO Cyneprno3ulu SJIEKTPUUYECKUX TOJEH




(Ha KaYECTBEHHOM ypPOBHE)

Hocurenu QJICKTPUYCCKUX  3apsa10B. 3J'IeMeHTapHLII>i

7.4 anextpuueckuid 3apsana. Ctpoenue aroma. [IpoBoaHuKY U
JTUDJICKTPUKU
7.5 3aKOH COXpaHEHUs IEKTPUICCKOTO 3aps/a
26 DNEeKTpUYECKU  TOK.  YCIOBHUS  CYUIECTBOBAaHUSA
' 3JIEKTPUYECKOTr0 ToKa. ICTOYHUKHM TOCTOSTHHOI'O TOKa
HevictBus 3IIEKTPAYECKOTO TOKa (TemioBoE,
7.7 XUMUYECKOE, MAarHUTHOE). OJEKTPUYECKUA TOK B
JKHJIKOCTSIX U ra3ax
. Onektpuyeckas 1enb. Cuna ToKa. OJEKTPUUYECKOE
' HarpspDKEHUE
29 CornpotuBienue MIPOBO/IHUKA. YaenpHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa Ju1sl y9acTKa e
[locnenoBarenbHOE W TMapaJyieIbHOE  COEAMHEHUE
7.11
MIPOBOJIHUKOB
Pabota M MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
213 DneKTpuueckue Lenu U NOTPEOUTENH BJIEKTPUUECKOMN
' sHepruu B ObITy. KopoTkoe 3amblkaHue
IlocTossHHBIE MarHuTHl. B3amMonelicTBHE MOCTOSHHBIX
7.14
MarHuTOB
MarautHoe mnoyie. Mar"utHoe mojie 3eMIIM H €ro
7.15
3HAYCHUE JJIA )KU3HU Ha 3emie
216 OnbIT Opcrena. MarHuTHOE MOJIE 3JIEKTPUYECKOTO TOKA.
' [IpumeneHue 37eKTPOMArHiuTOB B TEXHUKE
JlelicTBME MAarHUTHOIO IIOJISI HA IPOBOJHUK C TOKOM.
717 DJIEKTPOABUTaTENIb MOCTOSIHHOTO TOoKa. Mcnonb3oBaHue
' 3JIEKTPOJIBUTATENIEl B TEXHMYECKUX YCTPOMCTBAX M Ha
TpaHCIIOpTE
7.18 Onbitel  @apages.  SIBneHMe  3JIE€KTPOMarHUTHOMN




naaykuun. [Ipasuno Jlenna

DIIEeKTpOreHepaTop. CriocoOsr MOJTyYEeHUs
7.19 AIEKTPUUECKOMN SHEPrUH. DNEeKTPOCTAHIINHI Ha

BO300HOBJISIEMBIX UCTOYHHKAX SHEPTUU

[IpakTuyeckue pabOTHI:

OnpITl IO HAOMIOICHUIO JIEKTPU3ALMU TET UHIYKLIHUEH

Y TIPH CONPUKOCHOBEHHH.

UccnenoBanue AEHCTBUS DJIEKTPUUYECKOrO IO  Ha

MIPOBOIHHUKY M TUDJICKTPUKH.

COopka u mpoBepka pabOTBI DJICKTPUUECKON IeTH

IMOCTOSIHHOT'O TOKA.

H3mepenue u peryanpoBaHUe CHIIBI TOKA.

N3mepenue u peryIupoBaHue HATIPSHKCHHUS.

HccnenoBanne 3aBUCHMOCTH CHITBI TOKA, HIIYIIIETO Yepe3

PE3UCTOP, OT COMPOTHUBICHUS PE3UCTOpPA U HANPSKEHUS

Ha pe3UCTope.

OIBITHI, JIEMOHCTPHUPYIOIIIHE 3aBHCHMOCTD

ANEKTPUICCKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TUIOLIAU TIOTIEPEYHOTO CEUCHHS U MaTepuara.

[IpoBepka mpaBuiia CIOXEHUS  HANPsDKEHUH  [IPU
MOCJIEJIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBmia [l CUJIBI TOKA MPH MapauIeIbHOM
COCIMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
AJEKTPUYECKOTO TOKA, MAYIIET0 4YEepe3 Pe3UcTop.
OnpeneneHrie  MOIIHOCTH — JJIEKTPUYECKOTO  TOKa,
BBIJIENIAEMOM Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIYILETO Yepe3 JIAMIOYKY, OT HaNpsKEHUS
Ha Hel. Onpenenenne KII/] narpesarens. UccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSL TMOCTOSHHBIX MAarHHUTOB.
W3ydyeHne MarHuTHOTO MOJIsl TOCTOSIHHBIX MAarHUTOB MPHU
ux o0beAMHEHWHM ©  pasaencHuu. Hcciaepgoanue
JEUCTBUSI JIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIOLIUC 3aBUCHUMOCTD CHJIBI




B3aMMOJICMCTBHS KATYIIKH ¢ TOKOM W MarHuTa OT CHJIbI
TOKAa W HalpaBJeHUs TOKA B KaTyuike. 3yuyeHue

JEUCTBUS MarHUTHOTO IIOJNS Ha MMPOBOJAHUK C TOKOM.

KonctpynpoBanue u M3y4YEHUE paboThI
BIIEKTPOJBUTATEIIA. H3mepenne KITA
JJIEKTPOIBUTaTEIbHON YCTaHOBKH. OnbIThI o

HUCCIICAOBAHUIO SABJICHUS 3JICKTpOMaAr HUTHOM HWHAYKIUHA:
HCCICAOBAHUC W3MCHEHHI 3HAYeHUS H HaIIpaBJICHUA

HHAYKOUOHHOT'O TOKa

7.21

@usuyeckue SBICHUS B INPUPOJE: IIIEKTPUUYECKUE
SBIICGHUS B  arMocdepe, OICKTPHUECTBO  KUBBIX
OpraHU3MOB, MAarHUTHOE ToJie 3eMJIH, peid MOIOCOB,
POJIb MarHUTHOTO MOJISA JJIsl )KU3HU Ha 3eMile, MOJISIPHOE

CHUAHUC

1.22

TexHnyeckue ycTpoWcTBa: 3JEKTPOCKOI, aMIIEPMETP,
BOJIETMETp, PEOCTAT, CUETUUK AIIEKTPUUYECKON 3HEPruw,
AJIEKTPOOCBETUTENbHBIE ~ NPUOOPHI,  HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (mpumepst), JJIEKTPUYECKHE
MIPEIOXPAHUTENN, JJIEKTPOMArHUT, 3JIEKTPOJBUTATEIb

MMOCTOAHHOI'O TOKA, FCHEPATOP IMOCTOSAHHOTO TOKa

9 KJIACC
Kon
Kon snemenra [IpoBepsieMbIe 3JIEMEHTHI COACPIKAHUS
paznena
MEXAHUWYECKUWE SIBJIEHM S
Mexanuyeckoe ABWKEHHE. MarepuanbHas TOYKA.
81 Cucrema orcuéra
g 8.2 OTHOCUTEIBHOCTh MEXAHUYECKOTO ABIKEHUS
8.3 PaBHOMEpHOE MPSAMOIMHEHHOE ABIKEHHE
##HPar##HepaBHOMEepHOE MPSAMOJIMHENHOE JBUKECHUE.
8.4 Cpennsisi ¥  MrHOBEHHass CKOpPOCTh Tela  MpHU

HCPaBHOMCPHOM ABUXXCHUU




Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHEHHOE

8.5
JIBUKCHHEC
8.6 ##HPar####CroOoaHoe manenue. OnbiTel ['amues
##HPar##PaBHOMepHOE JBIDKEHHE IO OKPYXHOCTH.
8.7 [lepuon u wacrota oOpamienus. JluneitHas u yriosas
ckopoctu. LleHTpocTpeMuTeNbHOE YCKOpEeHNe
8.8 [Tepserit 3akon HproToHa
8.9 Bropoii 3axkon HeroTona
8.10 Tpetuit 3akon HeroToHa
8.11 #HH#APar###] [puHIIUTT CYyNIEPIIO3UITUU CUIT
8.12 Cuia ynpyroctu. 3akoH ['yka
#HH#HPar###Cuna TpeHus: cujla TPEHUsl CKOJBXKEHUs,
5.13 CUJIa TPEHHUS TIOKOS, IPYTHE BUBI TPCHHUSI
H#HPar###Cuna  TsHXKECTH M 3aKOH  BCEMHUPHOTO
514 TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO MaIeHUS
8.1 Hemwxkenne  mmaner  Bokpyr  Connma.  IlepBas
15 KOCMHUECKasi CKOPOCTh. HeBecOMOCTh 1 Teperpy3ku
8.16 PaBHOBecue MaTepHuanbHOU TOUYKH. AOCOTIOTHO TBEPAOE
' TEJ0
###Par###PaBHoBecue TBEPAOro TeNa C 3aKPEIUIEHHON
847 ocbto BpateHus. MomeHT cuisbl. LlenTp Tsxectn
8.18 WNmnynsc Tena. M3smenenune ummnynsca. UMnysabc cuisl
8.19 3aK0H COXpaHEHUs UMITYJIbCa
8.20 H#HHHPar###PeakTUBHOE IBUKECHUE
8.21 Mexanunyeckasi paboTa 1 MOITHOCTh
PaGora cun Tsxkectu, ympyroctd, TpeHus. CBs3b
8.2 SHEpPruu U paboThl
893 [lorennuanbHass dHeprus Tena, MOAHATOTO  HAJ
' MOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHmanbpHast SHEPTUS CIKATOUN MPYKHUHBI
###Par###Kunetnueckas ~ sHeprus.  Teopema 0O
8.25 KUHETUYECKON YHEPTUU
8.26 H#HHPar###3axoH coxpaHeHUsT MEXaHUICCKOW YHEPTHU




8.27

[TpakTruueckue pabOTHI:

OrmpeneneHne cpeaHeil CKOPOCTH CKOJIbXKEHUs Opycka
WIM JBIWKEHUS IlIapuKa [0 HAKIOHHOM IIJIOCKOCTH.
OnpeneneHre yCKOpeHUsl Tena MpU pPaBHOYCKOPEHHOM
JIBIDKCHUY 110 HAKJIOHHOU INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTM IYTH OT BpPEMEHH IpU
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HaualbHOM CKOPOCTH.
[IpoBepka ruUMOTE3bI: €CAM IPH PABHOYCKOPEHHOM
JIBUKEHUHM O€3 Ha4yallbHOM CKOPOCTH IMYTH OTHOCSATCS
KaKk psJ HEUYETHBIX YHCEI, TO COOTBETCTBYIOLIHUE
MPOMEKYTKHU BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIbKECHHUS
OT Ccwibl HOpMalbHOTO JaBieHus. Omnpesenenue
kod(dduimenta TpeHuss CKoNbkeHus. OrnpeaeneHne
KECTKOCTU TpyXkuHbL. OrnpeneneHue padOTbl  CHIIBI
TpeHHMsT TPU PABHOMEPHOM JBI)KEHHU Tela IO
TOPH3OHTANIBHOW ToBepXHOCTH. OrmpeneneHne padOTHI
CUIBl  YOPYroCcTM  NpH  INOABEME  Ipy3a  C
UCIIOJb30BAHUEM  HEMOABMW)KHOIO M IOJBHIKHOTO

OJIOKOB

8.28

dusnueckue sSBJICHUI B Impupoac: NpuiiMiBbl U OTIIUBBI,
JABMOXXCHUC IINIAHCT CoHeyHOM CUCTCMbI, PCAKTUBHOC

JABVXXCHUC )KHUBBIX OPraHu3MOB

8.29

TexHuueckne  yCTpOMCTBA:  CHUIOMETp, JaTYUKH

MIOJIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHUWA 1 BOJIHBI

KonebarensHoe nBmxenue. OCHOBHBIE XapaKTEPUCTHKH

o1 KoJeOaHU: IepUOoJI, YacTOTa, aMIUIUTY/AA
9.2 MareMatnueckuit 51 IIPY>KUHHBIN MasiTHUKHU.
. [IpeBparnieHue 3HEPruy MpH KOJIeOATEITLHOM JIBHKCHUH
0.3 3aryxaromue KoJjiebaHus. BwIHYyXaeHHBIE KOJIeOaHMS.
' Pe3onanc
MexaHnndeckue BOHBIL. CBOWCTBa MEXaHUYECKUX BOJIH.
9.4 [IponosibHBIE U TIONIEpEYHBIE BOJHBI. [[IMHA BOJHBI U

CKOpOCTb €€ pacnpocTpaHeHusl. MeXaHM4eCKHUE BOJIHBI B




TBEPJIOM TeJIe, CEHCMUYECKHIE BOJIHBI

9.5 3Byk. ['pomKkocCTh 1 BbIcOTa 3ByKa. OTpa)keHue 3ByKa
9.6 WNudpas3Byk u yapTpa3Byk
[IpakTrdeckue pabOTHI:
OnpeneneHrie 4acToThl H  THepuoAa  KosieOaHUit
MaTEeMaTUYECKOTI'0 MasITHUKA.
OmnpeneneHre 4YacTOThl W TEpHoOJa  KOJICOaHMA
MPY>KHUHHOTO MassTHHKA
9.7 HccnenoBanue 3aBUCUMOCTH TepHofa  KosieOaHMiA
' MOJBEIICHHOTO K HHUTH Tpy3a OT JJWUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH  TepHofa  KosieOaHMiA
NPY>KMUHHOTO MasTHHKAa OT Macchl Tpysa. lIpoBepka
HE3aBUCUMOCTH nepuo/a KoJICOaHMI rpysa,
MOJIBEIICHHOTO K HUTH, OT MAacChl I'py3a U KECTKOCTU
npy>kuHbl. MI3Mepenue yckopenusi CBOOOHOTO NaaeHUs
®dusnueckue SBJICHUS B MPUPOJE: BOCHPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIIETPSCEHHE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 3XO
9.9 TexHu4ecKkne yCTpOMCTBA: JXOJOT, HCIOJIb30BAHKE

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE I0JIe. DJIEKTPOMATHUTHBIE BOJIHBI.

101 CBoiicTBa 35IEKTPOMArHUTHBIX BOJTH

10.2 [IIkana 31€eKTPOMarHUTHBIX BOJIH

10.3 OnekTpoMarHuTHas npupoja cBeTa. CKOpPOCTh CBeTa.

' BonHoBBIE CBOlCTBA CBETA

[TpakTHueckue pabOTHI:

10.4 W3ydyeHue CBOWCTB  DJICKTPOMATHUTHBIX BOJH C
TTOMOIIIbI0 MOOHIIBHOTO TenedoHa
®dusuyeckue SABICHUS B MpuUpoie: OHUOIOrHYecKoe

10.5 JeficTBHE BUMOTO, yABTPapHUOIETOBOTO U
PEHTIE€HOBCKOI'O U3JIy4CHUI

10.6 Texuuueckue YCTpOMCTBA: MCII0JIb30BaHUE

QJICKTPOMArHUTHBIX BOJIH JJISL COTOBOM CBSI3HU




11

CBETOBBIE ABJIEHWA

111 JIyueBast monenb cBera. IcTOUHMKM CBETa
11.2 [IpssMonuHEHOE pacpOCTPaHEHHUE CBETA
Otpaxenue ceta. [Inmockoe 3epkano. 3aKoH OTpaKEHUS
11.3
cBeTa
114 [Ipenomnenne cBera. 3aKOH TMPEIOMIICHUS CBETa.
' [TonHOE BHYyTpEeHHEE OTpakeHHE CBETa
11.5 JIunza. Xop ny4en B TuH3e
116 OnTnueckast cuctema (oToamnmnapara, MUKPOCKONA U
' TeJeCcKoIa
117 I'maz xak onrtudeckas cucrema. bin3opykocTs H
' JAIbHO30PKOCTh
118 Paznoxenue Oenoro ceera B cekTp. OnbiTel HploTOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. J(ucmepcus cBeTa
[IpakTrueckue pabOTHI:
#H#Par###1ccienopanue 3aBUCUMOCTH yria
OTpa)XeHHs CBETOBOTO JIy4ya OT yIJia MajeHUsl.
HHHPar##113yuenre  XapakTepUCTHK  HM300pakeHus
npeaMeTa B INIOCKOM 3epKalie.
#H#Par###ccnenoBanue 3aBUCUMOCTH yriia
IPEJOMJICHUSI CBETOBOIO Jiyya OT YIJla MaJeHUsl Ha
119 IPaHULIE «BO3JLYX — CTEKIION.
' #Hi#Par###lonyuenne  nM300pakeHUl € [TOMOIIBIO
coOuparoriei TMH3bI.
#HH#Par###O0npenenenue  (QOKYCHOTO PpacCTOSHUSL U
OINITUYECKOM CHIIbI cOOMparoIei TMH3BI.
HH#APar###O0npITEI 10 Pa3J0KEHUIO OEJIoro CcBeTa B
CHEKTD.
HHAPar###O0nbITHI 110 BOCHPHSTHIO I[BETa IMPEIMETOB
MpU UX HAOJIOICHUH Yepe3 1BETOBbIC (DHUITBTPHI
®dusnyeckue ABiIeHUs B npupone: 3atmMeHus CoiHia u
11.10 JlyHBI, 1[BETA TEJ, ONTHYECKUE SIBICHUS B aTMocdepe
(uBeT HeOa, pedpakius, pagyra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, IIEPUCKOII,




¢doroanmnapar, ONTUYECKHE CBETOBO/IbI
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KBAHTOBBIE SABJIEHUA
191 OmnbiTel Pesdepdopna u 1uraneTapHas MOJAETb aTroma.
' Mogens aroma bopa
129 Hcnyckanne M moOrjouieHUe cBeTa aToMOM. KBaHTBI
' JIunenyaTele CIIEKTPBI
12.3 PanmnoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3IydeHUs
194 Crpoenue artomHOro smapa. HykioHHas  MoOeNb
' aTOMHOrO sipa. M3oromnsl
195 PanuoaxTuBHble npeBpamienus. llepuon momypacnana
' ATOMHBIX SIJEP
126 SAnepHble peakuy. 3aKOHbI COXPAHEHMs 3apsiOBOrO U
' MaccOBOT0 YHCE
12.7 DHeprus CBs3U aTOMHBIX sifiep. CBA3b MacChl U SHEPTUU
128 Peakuuu cunresa u genenus saep. VICTOUHUKU 3HEPTUU
' CouHiia u 3B€31
12.9 Snepnas sHepretuka. JleficTBME  paJHOaKTUBHBIX
' U3ITyYEHUI Ha KUBbIE OPraHU3MbI
[IpakTrueckue padbOTHI:
HaOntogenne CIJIOMIHBIX M JIMHEHUYATBIX CIEKTPOB
12.10 U3ITyYEHUS.
HccnenoBanue TpEeKOB: MU3MEPEHHME SHEPIUU YaCTHILIbI
10 TOpMO3HOMY ITyTH (110 poTorpadusm).
W3mepeHune paaroakTHBHOTO GoHA
®usznueckue SBICHUS B NPHUPOJAE: €CTECTBEHHBIN
paanoaKTUBHBIN don, KOCMHUYECKHE JIy4H,
12.11 paauoaKTUBHOE W3JIyYEHUE MPUPOIHBIX MHUHEPAJIOB,
JICCTBHE PAJMOAKTUBHBIX M3JIy4YEHUH HA OpraHU3M
YyeJioBeKa
12.12 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOIL,

VHJUBUAYAJIbHBIN 103UMETp, Kamepa Buiibcona




INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJBHON
HNPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT 0
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K NPeIMETHBIM pe3y/ibTaTaM
0a30BOro0 ypOBHSI OCBOCHHS OCHOBHOI1 00pa3oBaTe/IbLHOI
NPOrpaMMbl OCHOBHOT'0 00111ero oopa3oBanus Ha ocHoBe PI'OC

[lonumanue pomu  GU3UKA B HAYYHOM  KapTUHE  MHDA;
c(hopMuUpPOBaHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOM CBSI3U
U TI03HABa€MOCTH SBJICHMHM TNPUPOABI, O POJIU HKCIEPUMEHTa B
¢usuke, o cucreMooOpasyroueil poin GU3MKKM B pa3BUTUU
€CTECTBEHHBIX HayK, TEXHMKM M TEXHOJOTHWi, 00 3BOJIIOLMHU
bu3MYeCKUX 3HAHWUU M MX POJU B IEIOCTHON €CTECTBCHHOHAYYHOU
KapTUHE MHpa, O BKIAJE€ POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO

MHpa, pasBUTHC TCXHUKHU U TEXHOJIOT Uit

3HaHMg O BUJAX MaTepuu (BEIIECTBO W TMOJE), O JBHXKEHUU Kak
croco0e CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOI TeopuH
CTPOEHHUS BEIIECTBA, O (U3UYECKON CYIIHOCTU SIBICHUU NPUPOIBI
(MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHUE pa3audaTh sIBJICHUS 110 OMMMCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHHUE;
YMEHHE PacliOo3HABATh MPOSBICHUE U3yYCHHBIX (DH3UYECKUX SBICHUMA
B OKpYXalollleM MHpe, BBIIESAS HMX CYIIECTBEHHBIE CBOMCTBa

(mpu3HAKH)

Bnagenue ocHoOBaMH IOHATHMHOIO arraparta “¥ CHUMBOJIMYCCKOI'O
sA3bIKa (1)I/ISI/IKI/I " HCIIOJIB30BAHUC HX IJIA PCIICHUA y‘Ie6HBIX 3a1aay,
YMCHHUE XapaKTCpPpU30BATb CBOMCTBaA TCII, (1)I/I3I/I‘ICCKI/IC SABJICHUA H

MpoueCChl, HCIIOJIb3YyA (bYHI[aMeHTaJ'IBHBIC N SMITUPHUYICCKUC 3aKOHDBI

YMeHne onnucrBaTh HN3YYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘ICCKI/I€ SIBJICHHA,

HCIIOJIB3Ys (1)I/I3I/I‘ICCKI/IG BCIIMYHUHBI

Bnajgenne ocHOBaMH METOJOB HAydHOTO TIO3HAHHUS C Yy4ETOM
coOIoAIcHNS TpaBWiI 0E30MacHOTO Tpy/aa: HAOOIeHNE (PU3HUCCKUX
SIBJICHUI

YMEHHE CAMOCTOSITEIbHO COOMPATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOrO Habopa 00OpyHOBaHMs IO MHCTPYKLUH, ONHUCBIBATh XOJ
OTIBITA ¥ 3aIHUCHIBAT €T0 PE3YIbTATHI, (POPMYIHPOBATH BHIBOIBI;
MPOBE/ICHUE TPSMBIX U KOCBEHHBIX U3MEPEHHUH (PH3MUECKUX BEITUUNH:
YMEHHE IUIAaHUPOBATh M3MEPEHHs, CaMOCTOATEIBHO COOUpPATh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY [0 HWHCTPYKLUH, BBIYUCIATH
3HAUEHUE BEJIMYMHBI U AHAJIM3UPOBATH IOJYYEHHBIE PE3YJIBTAThl C
y4€TOM 3a/1aHHOH MOIPELIHOCTH PE3YyIbTaTOB U3MEPEHMUI;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAJIBHBIX  HMCCIIECJOBaHMIA;
CaMOCTOATEJIBHO ~ cOOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY H
IPOBOAMTH  MCCIEAOBAHME [0  WHCTPYKLUUH,  IPEICTaBIATh
HOJy4EeHHBIE 3aBUCUMOCTH (DU3MUYECKUX BEJIUYMH B BHJE TaOIUIl U
rpa(uKoB, yUUTHIBATh IOTPEIIHOCTH, JI€JIaTh BHIBO/BI 10 PE3yIbTaTaM

HUCCICIOBaHU

[loHnMaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoJenel
(MaTepuasibHasi TOYKA, aOCOJIFOTHO TBEPAOE TEIO, MOJICIH CTPOCHUS
ra3oB, JKUAKOCTEH ¥ TBEPABIX TeJ, IUIAHETapHAs MOJIENb aToMa,
HYKJIOHHAasi MOJIeJIb aTOMHOTO s/ipa) M YMEHHE NPUMEHSTb HX IS

00BSICHEHUST (PU3UYECKUX MTPOLIECCOB

YMmeHne oOBSCHATh (DU3MUECKHE MPOIECCHl W CBOMCTBA Tel, B TOM
yucjie€ W B KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJISATh TPUUYUHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3YUEHHBIE CBOIMCTBA (PUIUUECKUX

ABJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmenue pemate pacu€THble 3afaud (Ha 06aze 2 — 3 ypaBHEHHN),
UCIIONIB3YSl 3aKOHBI U (OpMynbl, CBsA3BIBAaOIIME (PU3MUECKHE
BCJIMYMHBI, B 4YaCTHOCTH, 3allUChIBATH KpaTKOC YCJIOBHUEC 3aJayH,
BBIABIISITh HEJIOCTAIOIIUE JAaHHBIC, BBHIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIE ISl € PEelICHHUs], UCIOIb30BaTh CIIPABOYHbIC JaHHBIC,
MMPpOBOAUTD paC‘-IéTLI U OHOCHUBATH PCAIMCTUYHOCTL TIOJTYYCHHOI'O
3HaYeHUs (PU3MUYECKON BEIMUMHBI; YMEHHUE OIPENeNiATh Pa3MepHOCTh

(I)I/I3I/ILI€CKOI\/'I BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ IIpH pCIICHUHU 3aJa9U

YMeHne XapaKTepu3OoBaTh MPUHIUIBI JEUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIE OBITOBBIX NPUOOPOB, M MPOMBINIICHHBIX
TEXHOJIOTHYECKUX TPOIIECCOB M0 MX OMHUCAHMIO, UCTIOJIBb3Ysl 3HAHUS O

CBOMCTBaX (DU3MYECKUX SBICHUHA U HEOOXOAMMBIC (PHU3NUECKHE




3aKOHOMEPHOCTHU
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YMeHne HWCHoJbh30BaTh 3HAHUS O (U3HYECKUX SBICHHAX B
MOBCEHEBHON KM3HM 1 obOecnedeHuss O€30MacHOCTH NP
oOpamennn ¢ OBITOBBIMM ~ OpuUOOpaMM M TEXHUYECKUMHU
YCTPOMCTBAMHU, COXPAHEHUS 3JI0OpPOBbSI M  COOJIONEHUS HOPM
HKOJIOTHYECKOTO TMOBEACHHUSI B OKpYXarolled cpene; MOHHUMAaHUE
HEOOXOMMOCTH TMPUMEHEHHUsS JOCTIKEHUH (PU3MKM M TEXHOJOTHM

JJIA PalliOHAJIIBHOT'O IMTPHUPOA0ITI0JIb30BaAHUS

11

OnelT TOMCKa, TpeoOpa3oBaHUA U TPEACTABICHUS HHPOpMAIUU
(bu3MYECKOTO CONEpKaHUsl C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATHUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATH JOCTOBEPHOCTH
MOJIy4eHHOM WHGOpPMAIMd Ha OCHOBE HWMEIIIMXCA 3HAHUW |
JIONIOJIHUTEIIBHBIX ~ MCTOYHMKOB; YMEHHME  MHCIOJb30BaThb  IIPH
BBINOJIHEHUH YYEOHBIX 3alaHUil HAaYYHO-TIONMYJSIPHYIO JIHTEPATypy
(GU3NYECKOTO COMIEpKAHMS, CIIPABOUYHbIE MaTEpUalIbl, PECYpPChl CETU
WutepHer; BnageHue 0a30BBIMH  HaBBIKAMH  NPeoOpa3oBaHUs
uHpOpMAallMd U3 OJHOW 3HAKOBOM CHUCTEMBI B JAPYryi0; YMEHHE
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(1)OpMaI_II/II/I N3 HECCKOJBKHUX UCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
1 MEXAHMWYECKMUE ABJIEHUA
11 Mexannueckoe JBwkeHue. MarepuanbHas Touka. Cucrema  OTcuéra.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHas ckopocTb. Dopmyna s
1.2 BBIYHCIICHUS cpeaHel ckopoctu: V = S/t
PaBHOMEpHOE TPAMONMHENHOE NBHKEHUE. 3aBUCHMOCTb KOOPJIWHATHI TE€Jla OT
BPEMEHHU B CIIy4yae paBHOMEPHOI'O IPSIMOJIMHEWHOTO IBUKEHUS:
13 x(t)=x,+vt
I'padukn 3aBUCHUMOCTH OT BpPEMEHM [UIsl MPOEKIMH CKOPOCTH, TPOEKIUU
NepeMEeILeHUs, IyTH, KOOpJAUHATHl IPU PABHOMEPHOM MPSIMOJIMHEHNHOM
TIBYKEHUH
3aBUCUMOCTb KOOpPJMHATBl TeJda OT BPEMEHM B CJIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JBUKECHMUSL:
2
Sylf)=vp, *i+ay* ;
2
@opmynbl Uil TNPOEKUUU MNEpPEeMELIEHUs, MPOEKIUU CKOPOCTH M NPOEKIUU
YCKOpPEHUS TP PABHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBUKEHUM:
2
14 .sx(r)=vﬁx-r+ax-3.
U_\'('f) =Upy 0, -1,
a,(f)=canst,
Ul.‘c: - Ul.'r: zzax‘gr
I'paduku 3aBUCUMOCTH OT BpPEMEHM JJsl HPOEKUUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, TPOEKIHMU MEepPEeMEIIEeHUsl, KOOPJUHATHI MpPH PaBHOYCKOPECHHOM
IPSIMOJINHEITHOM JIBUKEHUN
CBoOognoe manenune. GopMysbl, OMUCHIBAIOIINE CBOOOAHOE IMAJCHUE Tea IO
1.5 BEPTUKANIM (ABM)KEHUE Teja BHU3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emun). I'paduku 3aBUCHMOCTH OT BpEMEHH JJIi MNPOEKLUUU YCKOPEHHS,




MPOEKIIMU CKOPOCTH M KOOPAMHATHI MpU CBOOOAHOM MAJCHUM Tejia IO

BEPTUKAIA

CkopocTh paBHOMEPHOIO JIBWJKEHHUS Teja 10 OKpyxkHoctu. Hampasnenue
CKOpOCTH.

@dopmyna A BBIYMCIEHUS CKOPOCTH 4YEpE3 pajlyC OKPYKHOCTH M IEPUOJ

oOpalieHus:
2R
L=
T

LentpocTpemurensHoe yckopeHue. HampaBieHne UEeHTPOCTPEMUTEIBHOTO

16 yckopenusi. Dopmyiia 1151 BBIYUCICHUS] YCKOPEHUS:
2
a. — L
1T R
dopmyinia, CBSI3bIBAIOIIAS IEPUO M YACTOTY OOpaICHUS
V= 1
T
Macca. [InotHocTs BemecTBa. @opmyiia i BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
18 Cuna — BektopHas ¢puzudeckas BennuuHa. ClIoKeHue CUl
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHarnpaBieHHOCTh BEKTOpa YCKOPEHUs Tejla U BEKTOpa CUIIbI, IEUCTBYIOIIEH Ha
TENO0
Bzaumoneiictue Ten. Tperuit 3akoH HeroToHa:
1.11 F p IS _Fl—:»z
119 TpeHue nMokosi U TpeHUe CKONbKeHUs. POopMyIa i BEIUUCICHUS MOJYJISI CUIIbI

TPCHUA CKOJIbXKCHUA:




FTP=M'N

1.13

Hedopmanust Tema. Yopyrue u Heymnpyrue aepopMmanuu. 3aKoH yIpyrou
nedopMmanuu (3axkoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My -1
F=Gg. 1 _2
'L
Cuia TsKkecTd. Y CKOpeHre CBOOOIHOTO MaICHHUS.
dopmyna s BBIYUCICHUS CUIIBI TSDKECTH BOJIM3HM MOBEPXHOCTH 3emun: F = mg.
JBuxenue rmianet Bokpyr Conuna. [lepBas kocMudeckasi CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nmnynbe Tena — BekTopHas puznyeckas BeIMYHHA.
D=mi

Nmnynbc cucremsl Tel. U3meHeHue uMiyibca. MMIynbse cusibl

1.16

3aKOH COXpaHEHUS UMITYJIbCA JUIsl 3AMKHYTON CUCTEMBI TE:
p=myly +m, U, =const

PeakxTuBHOE JABHMOXKCHUC

1.17

Mexannueckas pabota. @opmyra 175 BEIYUCIEHUS paOOThI CHIIBIL:

A=F5cosct

Mexanndeckass MOIITHOCTD:

n=4
I

1.18

Kunernueckas u NOTCHUUAJIbHAs SHCPIUs. CDopMlea JJISA BBIYMCIICHUA

KUHETHYSCKOM SHCPTHUHU:

H!Uz
Ep ="

Teopema o kuHeTHUecKoU sHeprun. Popmyina s BBIYUCICHNS TOTCHIMAIBHON




OHEPIuM T€jia, IOAHATOIO

Hax 3eMIIEH:

E,= mgh

MexaHudeckasi SHEpPIrusi:

E=E;.+E P
1.19 3aKOH COXpaHEHHUsI MEXaHUYECKOU sHeprun. DopMya JiJisl 3aKOHa COXPAHEHUS
MEXaHWYeCKOW SHEPTUU B OTCYTCTBHE cuJl TpeHus: E = const.
[IpeBparieHre MEXaHUUECKON SHEPTUU TIPU HATTUYUH CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Peryar. Moment cuisl: M - FI.
VYcioBre paBHOBECHS phlyara:
M +M, +..=0
1.20
[MonBu>xHbiii 1 HenoABMKHBIN O6510KK. KII/I mpocThIX MeXaHU3MOB,
n= Aumma
14‘3&'.[‘1:&‘15!
JlaBiienue TBEpIOrO TEIIA.
dopMyna 17151 BBIYUCICHUS 1aBJICHHs TBEPIOTO Tena:
F
pP= G
191 JlaBnenue ra3za. ATMmocdepHOe 1aBlICHHE.
' I'mapocTtaTuyeckoe aBieHUE BHYTPHU KUJIKOCTH.
dopmyna JJ1s1 BBIYMCICHUS JaBJICHUS BHYTPH KUIKOCTH:
P=pgh+Py,
1.22 3akoH [lackans. I'mapaBnnyeckuii npecc
3akoH Apxumena. PopMmyna i ONpPENEICHUS BBITAJKUBAIOLIEH CHJIBI,
JICUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTh WM Ta3:
1.23

Fap =PEV

YcaoBue miapaHus Teia. Inapanue CYAOB H BO3AYXOILJIaBAHUC




1.24

Mexanndyeckne KojebaHusl. AMIUIMTYZa, TEpUOJ M YacToTa KoJjeOaHUH.

dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJIEOaHHUI:

1.25

Marematuueckuidi W TPYKUHHBIA MaATHUKH. lIpeBpamieHue sHeEpruv mnpu

KoJ1e0aTeIbHOM JABMKXCHUHU

1.26

3aTyxatomue konebanus. Bernyxxaennsie koneOanus. Pezonanc

1.27

MexaHU4eCKHe BOJIHEL HpOIlOJII:HI:IG N TOIICPCUHBIC BOJIHBI. I[JH/IHa BOJIHBI U

CKOpPOCTh PACIPOCTPAHECHUS BOJIHBI:

b=v-T

1.28

3Byk. I'poMKOCTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOH BOJIHBI Ha I'paHULIE

nByX cpell. H(ppa3ByK U yabTpa3ByK

1.29

Ilpakmuueckue pabomol

W3mepenue cpenHel IUIOTHOCTH BEILIECTBA; APXHMMEIOBOM CHIIBL, >KECTKOCTH
IPYXUHBL; KO3((UIMEHTAa TPEHUS CKOJIbXKEHMS; paOOThl CHUJIbI TPEHUS, CHIIBI
YIPYIOCTH; CpeJHEeH CKOPOCTH JBMXKEHHUs Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHHHM MO HAKIOHHOW TIJIOCKOCTH; YacTOThl M
nepuoja KojeOaHWH MaTeMaTH4eCKOro MasTHMKA; 4YacTOThl M Iepuojaa
KoJ1e0aHUl MPYKUHHOIO MasTHUKA; MOMEHTa CHWJIbI, IEUCTBYIOILEr0 Ha phlyar;
paboTel CHJIBI YHOPYTOCTH INpU TOABEME TIpy3a C IOMOIIBIO HEMOABH)KHOIO
O50Ka; pabOTHI CUJIBI YIPYTOCTH TP MOABEME Tpy3a C MOMOMIBIO MOJIBUKHOTO
61oka.

HccnenoBanue 3aBHCHUMOCTH apXHUMEJOBOM CHIIBI OT 00BbEMa MOrpYKEHHON
YacTH TeNa U OT IUIOTHOCTH KUAKOCTU; HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHUIIbI
OT Macchl TeJa; CUJIbl TPEHMSI CKOJILKEHMSI OT CHJIBI HOPMAJIbHOTO JABJIEHUS U OT
poia MOBEPXHOCTH; CWIBI YIIPYTOCTH, BO3HHUKAIOIIEH B MPYXKHUHE, OT CTEIECHU
nepopMaluu MpYKUHBI; YCKOPEHUs] OpycKa OT yrila HaKJIOHA HaIpPaBISIOLICH;
nepuosia (4acToThl) KojeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTHU; MEpHOAA
Kosie0aHUi NMPYKMHHOTO MAasTHUKA OT MAcChl Tpy3a U JKECTKOCTH NPY>KUHBI;
UCCJIeIOBaHUE HE3aBUCHUMOCTH IE€pHoJia KoJIeOaHUM HUTSHOTO MasTHHUKA OT

Macchl Tpy3a. [IpoBepka ycimoBusi paBHOBECHSI pbldara

1.30

Qusuueckue sA6NeHus 6 npupode: TPUMEPbl JABHKCHHA C pa3IMYHBIMU
CKOPOCTSIMH B )KUBOM U HEKUBOU IPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TCXHUKC, TPUIHMBBI W OTJIHBBI, ABHXCHUC TIIJIAHCT CosHeyHOM CHCTCMBI,




PEAaKTUBHOE JIBUKEHUE JKUBBIX OPTaHU3MOB, pblYaru B TEJIC YEJIOBEKA, BIUSHUE
aTMoc(epHOro JaBJCHUs Ha KWBOW OPTaHMW3M, IUIABAHHWE PHIO, BOCIPUSITHE

3BYKOB JKUBOTHBIMHU, 3CMJICTPACCHUC, celicMUYecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, HAATYHUKU IIOJIOKCHHA, PACCTOAHUSA U
YCKOPCHUSA, AUHAMOMCTpP, I[MOAIIHUIIHWKH, PAKCThI, pbIyar, HOI[BPI)KHBIﬁ n

HCHOHBH)KHBIﬁ 6HOKI/I, HAKJIOHHAA IJIOCKOCTb, MPOCTHIC MCXAaHHU3MbI B 6LITy,

L3l COOOIIAOIINECS] COCYMBI, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKHUN Mpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPUIHEBOW HACOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE SABJIEHUA
OCHOBHbBIE  TOJOXEHHUS]  MOJEKYJISIPHO-KMHETUYECKOW TEOpUU  CTPOCHHUS

2.1 BemiecTBa. Mojenu TBEPAOTO, KHUIAKOTO M ra3000pa3HOro0 COCTOSTHHM BEIEeCTBa.
Kpucrannuueckue u amopdHbIie Tena

25 JlBwkenne dactuil BemiecTBa. CBsi3b  CKOPOCTH ABW)KCHHUS YaCTUIl C

' Temrneparypoil. bpoynoBckoe aBmkenue, 1uddy3us

2.3 CMauuBaHUe ¥ KaWUISIPHBIC SIBICHUS

24 TemnoBoe pacimupeHue u cxatue

2.5 TemnnoBoe paBHOBecHE

25 Buytpennsis sueprus. PaGora u Teromnepenada Kak CrocoObl H3MEHEHHS

' BHYTPEHHEHN HEPrun

2.7 Buner Teruionepenayn: TeIIONPOBOAHOCT, KOHBEKITUS, H3TYICHUE
Harpesanne wu oxmaxkzaenwe Ten. KonudecTBo  TemnoTel. Y enbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,~t)
3aKOH COXpAaHEHMsI PHEPruu B TEIUIOBBIX MpoIeccax. YpaBHEHUE TEIJIOBOTO
OanaHca:

2.9

O +0, +..=0
HUcnapenne u koHzaeHcauus. V3MeHeHHE BHYTPEHHEH SHEpPrud B Mpolecce
210 WcnapeHus U KoHjaeHcauuu. KumneHue KUAKOCTH. VYAenbHas TeIioTa
' napoo6pasoBanus: L = Q/m
2.11 BraxxnocTs Bo3yXxa




2.12

[InaBnenne wu kpuctammzauus. V3MeHeHWe BHYTPEHHEH OSHEpPrud MNpHu

IUTAaBJICHUU U KpUCTAJIJIM3allH. YI[eJ'II)HaFI TCIJIOTA IIJIaBJICHHUA !

0

m

2.13

BryTpeHHss dHeprus cropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

2.14

[Ipunuumns! pabotsl TerioBbix Asurareneii. KI1J] trermmoBoro asurarens

2.15

Ipakmuyeckue pabomwl

N3mepenne ynenbHOW TEIIIOEMKOCTH METAJUIMYECKOro0 LMIMHIPA; KOJIMYECTBA
TEIUIOTHI, TOMYYEHHOTO BOJOW KOMHATHOW TeMIEepaTypbl (QUKCUPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HarpeTbli IWINHAP; KOJMWYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeTbiM LMIMHAPOM, TOCJE OIYCKaHUs €ro B BOJY KOMHATHOU
TEMIIEPATypbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3JyXa; VYIEIbHON TEIJIOTHI
maaBiaeHus Jbaa. McecnegoBaHue UM3MEHEHMsI TeMIEpaTypbl BOJABI  MPH
Pa3IUYHBIX YCJIOBHUAX; SIBICHUS TEIUIOOOMEHa MpPHU CMEIIMBAHUU XOJIOJAHON U

ropsiueil BoJbl; Iporecca UCIapeHus

2.16

Qusuueckue s61eHUsA 6 npupooe: TIOBEPXHOCTHOE HATKEHHE U KalMUIIPHbIE
SIBJIIGHUSL B NPUPOJE, KpUCTAUIBl B mpupoze, usnyuenue ConHla, 3aMep3aHue

BOJIOEMOB, MOPCKHUE Opu3bl; 00pa30oBaHUE POCHI, TYMaHa, HHEs, CHETra

2.17

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAIJIOB,
KUIKOCTHBIM TEPMOMETp, AATUYUK TEMIEPATYphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUIPOMETPBI, ICUXPOMETP, MapoBasi TypOHHA, BUTATEIb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATI'HUTHBLIE ABJIEHNA

3.1

DiiekTpu3anus Teil. [[Ba Buja 3JeKTpUUECKUX 3apsi0oB

3.2

BsaumopeiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHHs HIEKTPUIECKOT0 3apsiia

3.4

Onextpuueckoe mnone. Hanpsk€HHOCTH »snekTpudeckoro mnoss. [lpuHumn

CYNEPIIO3UIINH JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocutenu QJICKTPHUYCCKUX 3apsa0B. I[eﬁCTBHe QJICKTPHUYCCKOIO IIOJII Ha

QJICKTPHUUYCCKUC 3aPsAbI. HpOBOI[HI/IKI/I U JUSJICKTPHUKH

3.6

[TocTosiHHBINM AIEKTpUYECKH TOK. JleMcTBUS siekTprudeckoro Toka. Cuia Toka.




Hanpsixenue.

I=q/t,U=A/q

QHCKTpI/I‘{CCKoe COIIPOTUBJICHHC. YaenbHOE QJICKTPUICCKOC COITPOTUBIICHUC!

3.7 R =pl/S
38 3akon Oma Juis1 ydacTka anektpudeckoi nenu: | = U/R
[locnenoBarenbHOE COETMHEHNE TPOBOIHUKOB!
I =1,; U=U+U,; R=R +R,
1 1 2 1 2
3.9 [NapannenbHoe coeTMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHUS:
U=U;I=1+I;R=2.
2 2 7
CMernraHHbIe COMHEHUS TIPOBOTHUKOB
Pabora u MomHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoyns — Jlenna:
3.11 O=I"R-t
3.12 OnbiT Opcrena. MarHUTHOE TOJE€ TMPSMOTO MPOBOJHUKA C TOKOM. JIMHUH
MarHUTHON MHIYKIIUU
313 MarauTHOEe mMOJI€ TMOCTOSHHOTO MarHurta. B3anmomencTBue MNOCTOSIHHBIX
MarHuToB
3.14 JleiicTBrE MarHUTHOI'O MOJISL HA POBOJHUK C TOKOM
3.15 OnbiTel Papajnes. SABneHue 35eKTpoMarauTHON nHAYKIMK. [IpaBuio Jlenua
IIpaxmuueckue pabomul
W3mepenue  3M€KTPUUECKOrO  COMPOTHUBIEHUS  PE3UCTOPA;  MOLIHOCTH
AEKTPUYECKOT0 TOKA; pabOThI AJIEKTPUUYECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, BO3HUKAIOUIETO B IPOBOJIHUKE

(pe3ucTopsbl, TaMIIOYKa), OT HANPSHKEHUS HA KOHIAX MPOBOJIHMKA; 3aBUCUMOCTH
CONPOTHUBIIEHUS OT JJIMHBI TPOBOJHUKA, IJIOMIAIA €ro MOMEPEYHOr0 CEUCHHUS U

YACIIBHOTO COIIPOTUBJICHUS.




[IpoBepka mpaBuia JUisl AMEKTPUYECKOr0 HANPSDKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUU TPOBOJHHUKOB; TMpaBWIA I CHJIBI DJIEKTPUYECKOrO0 TOKa TMpHU

napajijieIbHOM COEAMHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue a61eHUs 6 Npupode: BIEKTPUUECKUE SBICHHS B aTMocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPTaHMW3MOB, MarHUTHOE TOJIe 3eMiiu, peld Mmotocos,
POJIb MAaTHUTHOTO TIOJISI ITIS1 )KU3HH Ha 3eMJIe, MOJISIPHOE CUSHUE
Texnuyeckue ycmpoticmea: SJACKTPOCKOI, aMIEpMETp, BOJBTMETP, PEoCcTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  OJICKTPOOCBETHTEIbHBIE  MPHUOOPHI,
3.18 HarpeBaTeIbHBIC AIEKTPOTPUOOPHI (mpumepsr), AJIEKTPUUYCCKHE
MpEeIOXpaHUTENH, DSJIEKTPOMArHUT, JJIEKTPOJBUTATENIb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOI'O TOKa
3.19 DnexTpoMarHuTHBIC BOJHBL [1Ikara 351eKTpOMarHUTHBIX BOJTH
3.20 JlygeBast moziensb cBeta. [IpssMonrHEHOE pacipOCTPpaHEHUE CBETA
3.21 3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano
3.22 IIpenomnenue cBeTa. 3aKOH MPENOMIIEHHSI CBETA
3.23 Jucnepcus cBeta
3.94 JIunza. Xoxa nydeid B nuH3e. POKYCHOE pacCTOSTHUE JUH3BL. OnThyeckas cuiia
' munsel: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTudeckue mprudopbI
Ipaxmuueckue pabomul
###Par###l3MepeHne ONTHYECKONH CHIIBI CcOOWparomei IUH3bI; (HOKYCHOTO
paccTosiHus COOMPAIONIEH JTMH3HI (IO CBOMCTBY PaBEHCTBA pa3MEpOB MpEeAMETa U
M300paKeHusi, KOrja MpeaMeT PacloioKeH B JBOMHOM (oKyce), moKa3zaTems
3.26 IIPEJIOMJIEHUS CTEKJIA.
###Par##llccnenoBanue CBOICTBA M300pa)KeHUS, TMOTYYECHHOTO C TMOMOIIBIO
coOuparomiei JIUH3bI;, W3MEHEHHUs (OKYCHOTO PACCTOSIHHSI JBYX CII0)KEHHBIX
JIUH3; 3aBUCUMOCTH yrja NpPeJOMJICHUS CBETOBOTO Jiydya OT yIjia MaJeHus Ha
IPaHULIE «BO3JIYX — CTEKIIO»
3.97 Qusuueckue senenus 6 npupooe: 3atmennss ConHnma w JIyHBI, 1BeTa Ted,
' onTHYECKHUE ABJICHUS B aTMOcdepe (1iBeT HeOa, pedpakius, pagyra, MUPax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (oToanmapaT, ONTHUYECKUE
' CBETOBO/IBI
4 KBAHTOBEGLIE ABJIEHUA
4.1 PanmnoaktuBHOCTH. Anb(da-, Oera-, ramma-u3iaydenus. Peaknuu anbda-u Oera-




pacnajia

4.2 OmneiTel Pesepdopaa mo paccesnuto anbpa-gactui. [lnanerapaas Mmoaens aToma

4.3 CocraB aToMHoOro siapa. M3oTomsl

4.4 Ilepuox nmonypacnazna aTOMHBIX SAEP

4.5 SAnepHble peakuy. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MACCOBOTO YK CEN
Qusuueckue sA6neHUs 6 npupode. €CTECTBEHHbIM pPaJUOAKTUBHBIA (oH,

4.6 KOCMHMUYECKHE JIy4M, pPaJUOAKTUBHOE U3IY4YE€HHUE MPHUPOJHBIX MHMHEPAJIOB,
NENCTBHE PAAUOAKTUBHBIX U3JIy4eHUN HA OPraHU3M YEJIOBEKA

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, MHIUBHUYaIbHbII 103UMETpP, Kamepa

BI/IJ'II)COHa, AACPHAasA SOHEPTCTUKA




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAHEHUKA

» Gusuka: 7-# kinacc: 0a30BbIM YPOBEHb: yU€OHUK; 3-€ u3/ianue, nepepaboTaHHOe
[Teperimikun .M., IBanoB A.W. AkmonepHoe o611ecTBo «M3marenbeTBo
«Ipocsewienue»

» duspka: 8-# kacc: 6a30BBIM YPOBEHb: YUeOHUK; 3-€ U3/IaHKE, IepepadboTaHHOS
[leppiukun M.M., UBanoB A.M. AkmonepHoe o0miecTBo «M31aTenbcTBO
«[Ipocerienue»

» dusuka: 9-i knacc: 6a30BBIM YPOBEHb: yUeOHUK; 3-€ u3/1aHue, nepepadoTaHHOe
[Meppimkua .M., I'yrauk E.M., iBanoB A.U. u n1p. AxkumonepHoe 00111ecTBO

«M3parensctBO «IIpocBerenne»

METOINYECKHUE MATEPHUAJIBI /UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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