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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTelbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS M OpPTaHU3aIMi0 H3y4YeHUs
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOy4EHHs], a TAKKE
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpaMMa mo @usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®du3zurka sBIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUYEOHBIX
IIPEIMETOB, IOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoTuen, acTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJ| B €CTECTBEHHOHAayUYHYI0 KapTUHY MHpa, IPEIOCTaBIsieT Haubosee sICHbIe
oOpasibl MPUMEHEHHsI HAyYHOT0 METOJa MO3HaHMsl, TO €CTh CI0Cc00a MOIyYEeHHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (DOPMHPOBAHMM ECTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TMPEIOJAraeT OBJaJCHHUE
CIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e HHTEPHPETHPOBATH  JAaHHbBIE M  MCIHOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl TOJIyYEeHUS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHbIE  00111€00pa3oBaTeIbHbIE MNPOrPAMMBI, YTBEPXKAEHHOW pEUIEHUEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HMHTEepeca M CTpEeMJICHHs] OO0y4aroumxcsi K HaydyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE HUX HMHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yUCHHsI OCHOB
CTPOCHMSI MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;
(opMUpOBaHKE TPEJICTABICHUA O PO (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPaBJICHUU.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpETEeHNE YMEHUN ONMUCHIBATh U OOBACHATH (DM3UYECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS TNPOCTEUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOJIHBIE SIBJICHUS U BBIOIHITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COACepKaHuUs,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE UH(OPMAITNH;

3HAKOMCTBO €O cepaMu mpoheCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha w3yuenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJENIO), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 gaca (3 yaca B Heneto).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OITBITOB HOCUT PEKOMEHIATEIBHBIN XapaKTep, YUUTEIb JIeJIaeT BEIOOP MPOBEACHUS



7a0b0paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
oOy4JaronmMxcs, Crucka HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KA0IEro MUpa.

®usuka — Hayka O mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHU:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpemHocts u3mMepeHuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EctecTBeHHOHAy4YHBI METOJ] TO3HAHMA: HAONIOIEHHE, TMOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NUeCKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®duznueckue nmpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmpeneneHne LEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. H3mepenue paccTosTHUN.
3. H3mepenue o0bEéMa )KUAKOCTU U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3MepeHue temrieparypbl IIpA MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccienoBaHus MO NMPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YaCTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTENH M TBEPIBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue — siBneHui,  OOBSACHAIOIIMXCS  MPUTSIKEHUEM  WIH
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuUaMeTpa aroMa METOJOM psoB  (C  HUCIOJIb30BaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpeHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JABMKEHHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHMSI Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.
Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tenl. Cuila ynpyrocTd W 3aKOH
['yka. M3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpa. SIBJICHUE TATOTCHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cula TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HabnroaeHune MexaHUUECKOTO JBUKEHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxeHue CuJj, HalpaBJIEHHBIX MO OAHOM MPSIMOA.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO ABUXKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jiajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IMIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO TENA.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKHAKOCTENH M ra3o0B.



JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYECHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MaIIuHbBI. 3aBUCUMOCTh JaBJICHUS KUIKOCTA OT TayOuHBI. ['mapocraTudeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIHONW 00o0souku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCHMOCTh aTMOC(EpHOTo JaBIEHUSI OT BBHICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.
Coobmiaromuecs cocyabl.
['mapaBauueckuu mpecc.
[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.
3aBUCUMOCTH BBITAIKMBAIOIIECH CUJTBI OT 00BEMA MOTPYKEHHOM YacTU Tema
Y TUIOTHOCTH >KHUJIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: IIJIABAHUE WIIH MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIAa U KUIKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.
2. OnpeneneHne  BBITAJIKMBAKOIICH CWIbl, JCHCTBYIOIIEH Ha  TeEJoO,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TEIO
B JKUJIKOCTH, OT MACChI TeJa.
4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B JKHUIAKOCTH, OT 00bEMA MOTPYKEHHOHN B )KUIKOCTh
YacTH TeJla U OT IJIOTHOCTU KUAKOCTH.
5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTB. JHEPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [IpumeHeHue npaBuiia paBHOBECHs pbluara K 0J10Ky. «30J10TO€

o Uk W N R

N



npaBuio» Mexanuku. KITJ[ nmpocTeix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUUAIBHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Onpenenenue padOThI CUIIBI TPEHUS IPU PABHOMEPHOM JABUKEHUH TeEJIa T10

TOPU30HTATIBbHON TOBEPXHOCTH.
2. HccnepoBaHue ycioBUM paBHOBECHS pblUyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Pa3zgea 6. TeruioBble sABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. ONBITHI, NMOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUUECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u amopgueie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKON TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl H3MEHEHUS BHYTpPEHHEH OJHEpPruu:
TerIonepeaaya u coBeplieHre padboTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIOBoro Oamanca. [lmaBrmenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YnaenbHas Tteruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.
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HaGmonenune nuddysuu.

HabmroieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Ted.

V3meHeHnue naBieHUS Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmoienue kunenust.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU TUIaBJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue gaBJIeHUs BO3yXa B Oa/JIOHE HITIPUIIA.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00BbEMa U HArPEeBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wu3MeHEHHs BHYTPEHHEH OJHEpPruM Tejla B Ppe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTpuzauus Tel. J[Ba poaa dIeKTpUUeCcKUX 3apsaoB. BzaumoneicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpuyeckoe mnotsie. Hanpsoxk€HHOCTH 3iekTpudeckoro noisisd. IlpuHnmn
CYNEPHO3ULIUN IIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsioB. DJIEMEHTAPHBIA AJEKTPUUECKUAN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUA JJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpudeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
JU1s1 ydacTka nenu. [locnenoBarenbHoe v mapajuieibHOE COEAUMHEHUE MPOBOIHUKOB.

PaGota ® MOMmHOCTH dJeKTpUYecKoro Toka. 3akoH Jlxoyms—JIeHia.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MarHuTHL. B3anmoaeicTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
noje. MarautHoe moJsie 3eMJId M €ro 3Ha4yeHWe I Ku3Hu Ha 3emuie. OnbIT
Opcrena. MarHuTHOE TOJI€ NEKTPUUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB
B TEXHUKE. J[€IICTBHE MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIb
IIOCTOSAHHOTO TOKa. Mcmonb30BaHHWE JJIEKTpOJABUTaTENed B  TEXHUUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIeKTporeHepaTop. Cnioco6bl MIOJTy4YECHUS AIEKTPUYECKOU DHEPIUMU.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa pozia 3JIEKTPUUECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE NIEKTPOCKOIA.
DNeKTpocTaTHiecKast HHAYKIHUS.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsJI0B.
[IpOBOIHUKH U JUATIEKTPUKH.
MogenupoBanye CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. U3mepenune cuibl TOKa aMIEPMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HAIPsKEHUs BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.

W X N ke W E
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. BzanmoiericTBrEe MOCTOSIHHBIX MAarHUTOB.
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. MO)ICJ'II/IPOBaHI/IC HCBO3MOXXHOCTH pasACICHHUA ITOJOCOB Maruura.
. MOI[CJ'H/IpOBaHI/Ie MarHUTHBIX I10JICH ITOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €Tro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel 1O HAOMIOACHUIO JNEKTPU3ALMU TeJl HHAYKIUEH U IpH
CONPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA DIIEKTPUYECKOIO IIOJISL HA IIPOBOJHUKHA U
JUAJIEKTPUKH.

C6opka u poBepka padOoThI JEKTPUUECKOH LIETTH OCTOSSHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

M3mepeHne u peryiampoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pE3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH ITONEPEYHOIrO
CEUEHHMS U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU MOCIEAOBATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa INPU NApaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKa, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] HarpeBarens.

HccnenoBanrie MarHuTHOTO B3aMMOJICUCTBUS TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO MOJIsI TOCTOSIHHBIX MarHuTOB MPHU UX 00bEINHEHUU
Y Pa3ACIICHUN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEIIKY.
OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTYIIKW C TOKOM M MarH1Ta OT CHJIbI TOKA Y HANPAaBJIEHUS TOKA B KaTYIIKE.
N3yyeHnue AeiCcTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.



19. KoHcTpyHpoBaHue U n3ydeHue padoThl AJIEKTPOABUTATENS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCIECAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS] W HANPABJICHHUS HHIYKIIMOHHOIO
TOKA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMepHOE mpsiMosMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMOJiMHENHOEe JBUKeHue. (CBOOOIHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon m yactora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHna.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHMUS [IOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
naneHus. JBwxkenue mianer Bokpyr Comuma. IlepBas kocMuyeckasi CKOPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE NBUKEHHE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEPruM U padoThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SHEprus CKaTou npykuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHme MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHME NYTE€W W TPACKTOPUM NBUKEHHS OIHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepeHne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKECHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOT'O JBUKEHUS.
HabGnrogenue nBm>xeHus Tejia o OKpY>KHOCTH.



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

HabGnrogenne MexaHMuecKuX SBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QPU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

Habnronenue paBeHCcTBa CHIT IPU B3aUMOJICHCTBUU TEll.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya umIryabca py B3aMMOJEHCTBUU TEI.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
HabtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBYDKCHUS IAPUKA WIN TEJICKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapyKa M0 HAaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM ITTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU TNPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKCHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue paboThI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTATIBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIOPYTOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAaHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHnne 3akoHa COXpaHECHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.



KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUM: IEPHO/I,
4acToTa, aMIUIUTyHa. MaremMaTU4ecKuil U NpyKUHHbIA MasATHHUKU. [IpeBpamieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHyXkaeHnele — koneOanms.  Pe3onanc.
Mexannueckue BoaHbl. CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJHBI B TBEPAOM TENE, CEICMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauyuu.

1. HaGnronenue koneOGaHWil Ted MO JIEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIOPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpaneHue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Habronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pPE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpenenieHHe YacTOTHl M TMEpHoJa KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHnie 4acTOThl U IEPHOJia KoeOaHUi MPY>KUHHOTO MasgTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTHU

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIa KOeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. ONbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHOJia  KoJjeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJHOTO TMaIeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBoOMCTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DOnekTpoMarHuTHasi npupoga cera. CkopocTh cBeTa. BOJHOBBIE CBOIICTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue cseta. 3atmenusi Connia u Jlynsl. Otpakenue cBera. [lnockoe
3epKaJio. 3aKOH OTPa’KEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomyeHHs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. VCronb30BaHWE MOJHOTO BHYTPEHHEIO OTPAXKEHUS B
ONTUYECKHUX CBETOBOAAX.

JIunza. Xop nyyent B tuH3e. OnTuyeckas cucrema goToarnapara, MUKpOCKOIa
u Teneckomna. a3 kak onrtuyeckas cucreMa. biim3opyKkoCcTs U 1aabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpalbHBIX IBETOB. Jlucepcust cBeTa.

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpakeHue cBera.

[Tonyuenue n300paxxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop ydeit B coOuparonieit JIMH3e.

XO0J Ty4yer B pacCEUBAIOIEH JIUH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lomy4yeHue 6e0ro cBeTa NpH CI0XKEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCUMOCTHM yTila OTPAKEHHsI CBETOBOTO JIyda OT YIUIA
NaJCHUs.
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2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnmenoBanue 3aBUCHMOCTH yTia MPEIOMIICHUS CBETOBOTO JIyda OT yIJia
NaJICHUS HA TPAHUIIC «BO3TyX—CTEKIION.

4. TlomyueHnue N300paKeHHI C TTIOMOIIBIO COOUPAIOIIEH JTHH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIUH3HL.

6. OIBITHI IO PA3JI0KEHUIO OEJIOTO CBETa B CIICKTP.

7. ONBITBI TI0O BOCHPHATHIO IIBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepe3
I[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBanroBble IBJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue U NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msorombsl.  PannoaxkTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CcBsI3M aTOMHBIX sfep. CBsA3b Macchl W 3HEPruu. Peakuuu cHHTE3a U
nenenusd sinep. Ucrounuku 3aeprun CostHIla U 3BE3 .

Snepnas sHepreruka. JeWCTBHA pPagUOaKTUBHBIX H3JIyYEHHW HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAoOpoaa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrtpanus uzinydeHust OpUPOJHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTMBHOIO (PoHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOYJTh TIPEAHA3HAYCH JJIsI CHUCTEMAaTHU3aIluu
1 000011IeHUs TPEAMETHOTO COICPKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
IpU U3YYEHUM BCEro Kypca (PU3MKH, a TakkKe Il MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY 1O (pu3uke ajis 00y4aromuxcsi, BHIOPABIIMX ITOT
y4eOHBIN TpeIMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHHWS, peuaTh 3ajJadyd, B TOM YHUCIE
KaueCTBEHHbIE U IKCIIEPUMEHTATbHBIE.

[TpyHIMIIHATBEHO AEATENBLHOCTHBIA XapaKTep JAaHHOTO pa3/ieia peaIn3yeTcs 3a
CY€T TOTO, YTO OOYYAIOIIMECS BBIMOJIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:



Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(duznyeckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIEOBAHUS (PU3UUECKUX SBIICHUH, B TOM
YyuCIie IS IPOBEPKU TMITOTE3 U NOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJE€€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, NPAKTUUECKOIO UCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHMs BCEX M3BECTHBIX BUOB
SHEPIUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTM>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEpPECa K UCTOPHUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
duznyecKoil HayKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTHXKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCYK/IEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKu;

- OCO3HaHUE BAXHOCTH MOPAIbHO-3THUUYECKUX MPUHILUIOB B JEATCIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHUE ACTETUUYECKUX KaueCTB (PU3NUECKON Hayku: €€ rapMOHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBI;

- pa3BUTHE Hay4YHOU JIIOOO3HATENLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpOraxX, C AJIEKTPUUECKHUM U TEIUIOBBIM 000pYT0BaHHWEM B
JIOMAITHUX YCIIOBHSIX;

- c(hopMHUPOBAHHOCTH HaBbIKA pedIIeKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIHUOKY
U TAKOTO JK€ MpaBa y IPyroro 4ejoBeKa,;

6) TPy10BOI0 BOCIIMTAHMS:

- AKTUBHOE Yy4YacTHE B PELICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTenpHON  OpraHM3allii, Topoja, Kpas) TEXHOJOTHYECKOW U
COIMaJILHON HAMPAaBICHHOCTH, TPEOYIOIIMUX B TOM YHUCJI€ U PU3HUUECKUX 3HAHUM;



- HUHTEPEC K MPaKTUYECKOMY H3YyUYEeHHIO TpodeccHii, CBsI3aHHBIX ¢ (PU3UKOM;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMSA:

e - OpUEHTALUS HA MPUMEHEHHE (PU3MYECKUX 3HAHUM JJIsl pelleHUs 3aaad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOIIEN CPEIbl;

e - OCO3HAaHHE IIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIEeM M IMyTed HX

pelIeHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBUSIM COLMAJIBLHOM U NPHUPOIHOU
cpeasbl:

e - TOTPEOHOCTh BO B3aUMOJACHCTBUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
MPOEKTOB (M3UYECKOW HAIMPaBICHHOCTHU, OTKPBITOCTH OMBITY M 3HAHUSAM
JIPYTHX;

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e - HOTPEOHOCTH B (POPMHUPOBAHMH HOBBIX 3HAHUH, B TOM uuciie (GOpMyIUpOBaTh
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - [UIAHUPOBAHUE CBOETO Pa3BUTHSI B IPHUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHUI;

e - CTpPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCIIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHus MporpaMmel 1o (pu3rKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCATIbHBIC YUeOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJoruyeckue 1eMcTBUA:
e BBIBISTH W XapPaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMN, OCHOBAHUS JJIS
00001IIeHNs U CPAaBHEHUSI,



BBISIBJISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUMS B pacCMaTpPUBaEMbIX (pakTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJIAITb TTPUYUHHO-CJIEICTBEHHBIE CBA3U TPU H3YUYEHHH (PU3NYECKUX
SBJICHUI U IPOLIECCOB, JI€TATh BBIBOJIBI C UCIIOIb30BAHUEM JAEAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHUM, BBIJBUTAaTh THUIOTE3bl O B3aMMOCBSI3X
(bu3UYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOUPATH CIIOCOO pellieHus yueOHoM pusndeckoit 3agauu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIIEHHUs, BBHIOOp Hauboiee
HNOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIICIIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCcKHe JeiiCTBUS.

UCIIOJIb30BaTh BONPOCHI KaK UCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI IKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBAaTh HAa MPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHUIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOJIO0KEHUS 00 X PAa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3UYeCKON 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peElIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMH, AMarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKATHBHBIEC YHHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

B XOZ€ OOCYXIEHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAlleJICHHbIE Ha pELICHUE 33Jaud M MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COTMOCTABJIATh CBOM CYXICHHS C CYXACHUSAMH JPYTHMX YYaCTHUKOB
Jrasiora, oOOHapyKHBaTh Pa3IUIMe U CXOACTBO MO3UIIHIA;

BBIp@XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOJIMYHO NPEACTABIATh PE3YIbTaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

INOHMMATh U UCI0JIb30BATh IPEUMYIIECTBA KOMAaH/IHON U MHIUBUYaIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOW AESTENBHOCTH, OPTaHU30BBIBATh JEHCTBHUS
no €€ JMOCTIKEHUIO: paclpeiesiTh poiH, OOCYKJIaThb MpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFOICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU ACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOET0 BKJIAaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHUl;

OPUEHTHPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUA  pELICHUHN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWS B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOATEIILHO COCTABJISITh AITOPUTM PELICHUs (PU3HUECKON 3aa4l WIIN
IUIaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHTHI PELLICHU;
nenathb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUH U MpeAjiaraTh riiaH €€ U3MCHCHUS,
OOBSCHATh TPUYMHBI  JOCTHKCHUS  (HEJOCTMDKCHHUS)  PE3yJIbTaTOB
NeATEIIbHOCTH, J1aBaTh OIICHKY IMIPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEIHLHOCTH (B TOM YHWCIIEC B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENIBCTB, M3MCHMBIIUXCS CHTYallMi, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM,;

CTaBUTh ceOs1 HA MECTO JIPYTOro yejaoBeKa B XO/Ie CIopa WK JUCKYCCUU Ha
HAaY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYTOro;
MPU3HABATh CBOE MPABO HA OIMMOKY MPHU perieHUH HU3NIECKUX 3a7a4 UK
B YTBEPXKIACHUIX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO APYTOro.

INPEAMETHBIE PE3YJIBTATBI



K koHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHMIIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, PABHOAECUCTBYIOIIAS
cuma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCTH,
COOOIIAIOIINECS COCYbL;

paznuyath siBneHus (Auddy3us, TEMI0BOE JBHKEHHE YaCTHUIl BEIECTBA,
PaBHOMEPHOE  JIBH)KCHHE, HEPaBHOMEPHOE  JIBDKCHHE,  WHEpLMS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOW OCBHIO
BpalleHus, epeaava JaBjieHus TBEPABIMU TEIaMU, KUJIKOCTIMHU U Ta3aMu,
aTMOc(pepHOE J1aBlieHHE, IUIABAHWE TEJ, MPEBPAICHUS MEXaHUYECKOU
HHEPTUHU) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpY’XalollleM MHUpE, B TOM 4YHClIe (U3MUECKHE SBJIICHUS B MPUPOJE:
MIPUMEPBI IBUKEHUSA C Pa3IMYHBIMU CKOPOCTAMH B JKMBOM M HEXUBOU
NpUpoAe, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIUSHHE
aTMOC(EPHOrO JIaBJICHUS Ha >KMBOM OpraHu3M, IJIaBaHUE pbIO, phlUard B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTh MPAKTUYECKYIO 33/1ayy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckue BeIUIMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMsl, My Th,
CKOPOCTb, CPEJHSSA CKOPOCTh, CHJIa YIIPYTOCTH, CHUJIA TSKECTH, BEC TeJa,
CHWJIa TPEeHUSI, TaBJIeHHE (TBEPIOTO TeNa, KUIKOCTH, T'a3a), BEITAIKUBAOIIIAS
CWJIa, MEXaHH4Yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOA(p(GUIUEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHIMAIbHASL SHEPIusi), NpPH ONUCAHWU TNPABWIBHO TPAKTOBATH
(U3MYECKUI CMBICIT UCIIOJIB3YEMbIX BEJIUYHMH, UX 0003HAYEHUS U €AUHULIBI
GbU3MYeCKUX BEIMYUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIONINE JIAHHYIO
GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEITWYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKHUE SBIEHUS M MPOILECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs Cui (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0J0Ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU



OHEPruM, NpU HTOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA H
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OObBsACHEeHHE u3 1-2
JIOTUYECKUX I11aroB ¢ Omopoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIBI, CBS3BIBAIONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIIOBUS 33Jau 3alUCHIBATh KPATKOE yCIOBHUE, MOJCTABIATh (PU3UUECKHE
BENTUYUHBI B (HOPMYJIBI M TMPOBOJIUTH PACUYEThl, HAXOJIUTh CHPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTb MPOOJIEMbI, KOTOPbIE MOXHO pEHIUTh [P MOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
IPEoJIOKEHNE (TUIIOTE3Y ), pa3IndaTh U HHTEPIIPETUPOBATH OTYyUYEHHBIN
pe3ysibTaT, HaXOAWUTh OLIMOKM B XOJE ONBITA, JENaTh BBIBOJBI IO €ro
pe3yJabTaram;

IPOBOJIUTH OMNbBITHI IO HAONIONCHUIO (PU3NYECKUX SABJICHUA WU
(¢u3nYECKUX CBOMCTB TeM: (HOPMYIUPOBATH IPOBEPSIEMBIE ITPEATIOIOKEHHUS,
coOUpaTh YCTAaHOBKY M3 IPEJI0OAKEHHOIO 000pYy10BaHUS, 3alIUCHIBATh X0
OMbITa U (OPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSIHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CUJBI M TeMIepaTypbl C MCHOJIb30BAHUEM aHAJOTOBBIX H
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol € HCIOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PAaBHOMEPHO ABWXKYILErOCs TENAa OT BPEMEHU JIBUKEHHUSI TENA, CUIIBI TPEHUS
CKOJIbKEHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CUJIbI TPEHHS OT IUJIOIIAAU CONPUKOCHOBEHUS TEJI, CHJIBI
YOPYrOCTA OT YIJIMHEHMS MPY>KUHbBI, BBITAIKUBAIOIIECH CUIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IUTaBaHMsSI TEJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIENOBaHUA, COOMpAaTh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUsI, Clenysl NpPelJIo)KEeHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



IPEJIOKEHHBIX TaONUILl U TpadUKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEJOBaHMSI;

IPOBOANTHh KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEILECTBA )KUJIKOCTH U TBEPAOTO TENA, CUIIA TPEHUSI CKOJIbKEHUS, JaBJICHUE
BO3/lyXa, BBITAJIKMBAIOIIAs CHJIA, JACKHCTBYIOIIAs Ha MOrPYXKEHHOE B
KUAKOCTh  T€NO, KOI(PPUIMEHT TMONEe3HOro JEWCTBUS  MPOCTHIX
MEXAHHU3MOB), Clenys NPEIJIOKEHHOW HHCTPYKLUUHU: IPH BBINOJIHEHUU
U3MEpPEHU CcoOMpaTh JKCHEPUMEHTAIbHYIO YCTAHOBKY W BBIYUCIATH
3HAa4YEHUE NCKOMOM BEJIUYHUHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETP, BBICOTOMED, OPUIHEBOI HACOC, ApEOMETP), UCIOJIb3YS 3HAHUS
O CBOMCTBAxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HM I oOecrieueHusi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPEJIE;

OCYILECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3allPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHWH YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
JIUTEPATYPY PU3UUECKOTO COAEPKAHMS, CIPABOYHBIE MATEPHUAIIBI, PECYPChI
cetu MHTepHeT, BIaAeTh NpUEMaMH KOHCTICKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WHGpOpMAIUU (HU3HUECKOTO COACPIKAHMS, B TOM
yucie MyOJuYHO IeNIaTh KpaTKue COOOIIEHUS O Pe3ysbTaTaX MPOEKTOB WU
y4eOHBIX HCCIIENOBAaHUM, IPU 3TOM TPaMOTHO WCIOJB30BaTh M3yYEHHBIN



MOHATUMHBIM anmapar Kypca (U3UKH, COMPOBOXKIATh BBICTYIJICHUE
MIPE3CHTALUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IPOEKTOB M MCCIAEAOBAHUM paclpeensiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA JACHUCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIIBI, BBICTpaUBaTh
KOMMYHHMKAaTUBHOE B3aUMO/ICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOITUX.

K xoHiy 00yueHus B 8 kjiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

MCITOJI30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBU)KEHHUE
aTOMOB U MOJIEKYJI, arPETaTHbIE COCTOSIHUS BEILIECTBA, KPUCTAJUIMYECKUE U
amMop(HbIe TeNa, HACBHIICHHBIH M HEHACBIIIEHHBIM Map, BIAXXHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATElNb,
AIIEMEHTAPHBIN 3JIEKTPUYECKHUM 3apsijl, JIEKTPUUECKOE T0JIe, TPOBOJHUKH
U AUDJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpeHHe U CXKaTue, Teronepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SBJICHMSI, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YEHHE),
NIEKTPU3aLUs TEJl, B3AUMOJCHCTBHE 3apsA0B, NEHCTBUS IEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEUCTBUE
MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsT MHTYKLIHS)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SABIICHHUE;

pacro3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpY’XaoIlleM Mupe, B TOM 4Yucie (U3HUECKUE SIBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE W KanWULIpHbIE SBIEHUS B NPUPOJE,
KpUCTaUlbl B Tmpupofe, usinydenue ConHia, 3amep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs!, CHETa, SJIEKTPUUECKHE
SBJIEHUSI B aTMmoc(epe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emi, Apei @ MotoCcoB, pojib MArHUTHOTO TOJIS JUIs )KU3HU Ha 3eMiie,
NOJIIPHOE CHUSHHME, MPU 3TOM MEPEBOJUTH MPAKTHUYECKYIO 3a/adyy B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBOMCTBA (TpHU3HAKH) (DU3MUYECKUX
SIBJICHU;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA Te€N M (PU3NUECKHUE SIBICHUS, UCTIOIb3Ys
bu3nyeckue BeTUYHMHBI (TEMIepaTypa, BHYTPEHHSSI SJHEPTHUsl, KOJIUYECTBO
TEIJIOTHI, yJleJbHAsg TEIJIOEMKOCTh BEIECTBA, YAENIbHAas TeIuioTa
IUIaBJICHUS, yJelbHas TeIioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMOJEe3HOro JEHCTBUS TEIJIOBOM



MAalIMHbl, OTHOCUTENBHAS BIIAYKHOCTH BO3/1yXa, JIEKTPUYECKUAN 3apsi, cuila
TOKa, DJIEKTPUYECKOE HAIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONPOTUBIICHUE BEILIECTBA, pa00Ta U MOIIHOCTb AIEKTPUYECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJIb3YEMbIX BETMUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaXOAUTh (POPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
OPYTMMHM BEJIMYMHAMH, CTPOUTh TIpaUKU H3YYEHHBIX 3aBHUCHUMOCTEU
(bU3UYECKUX BEIINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJNBb3Yysd OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KMHETHYECKOW TEOPHUH
CTPOEHHMSI BEILECTBA, MPUHLUII CYNEPHO3ULMH TOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma AJis yJacTKa LEeNH, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHHUs SHEPTUH, IIPU ITOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalllil IMPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
(U3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiaTe pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, HCHOJIb3Ys 3aKOHBl H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCJIOBHUSL 3aJladyd 3alKChIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX [JIs  peIIeHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIH
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAIKA
IIPOBENICHUSI HCCIIEOBAHUS, J€JIaTh BBIBOJBL,

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(du3nyecKuX CBOWCTB Te (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TMPU U3ITYYEHUH OT I[BETa U3JIydarolle (TMOTrIoIaroIIei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DIEKTPUYECKUX 3aps0B, B3aWMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yallM3allisl MAarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MAarHuTHOTO TOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTA,
CBOMCTBA DBJEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (POpMYIUPOBATH



poBepseMbIe MPENOJI0KEHHS, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000pyZ0BaHUsl, OMUCHIBATH X0 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH IIPSIMBIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTEIIBHOW BIIAXKHOCTU
BO3/lyXa, CHJIBI TOKA, HANpPSOKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB M JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJIbTaThl
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHOM a0COIFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHON (PM3HUECKONU BEIMYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAH IOMEPEYHOrO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UIYIIETO 4Yepe3 MPOBOAHUK, OT HANpsHKEHHS HAa  MPOBOJHHKE,
UCCJIENOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IIPOBOJTHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUJI€ TAOJIHII U TPaUKOB, 1eTaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEIOBAHNUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (u3nyeckux BeauuuH (yaelbHas
TEIJIOEMKOCTh ~ BEIECTBA, COMNPOTUBIEHUE MPOBOJAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIElysl NPEIJIOKEHHON MHCTPYKLIMH, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapakTepu30BaTh TMPUHIUIBI  JACUCTBUS HM3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OITOPOM HA MX ONMCAHUS (B TOM YHCIE: CUCTEMA
OTOIUJICHUS] JOMOB, TUTPOMETP, TTapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), BIEKTPUYECKHUE
MPEAOXPAHUTEIHN, SIIEKTPOMATHUT, 3JIEKTPOJIBUTATENIb IOCTOSIHHOTO TOKA),
UCIIOJIB3Ysl 3HAHMUSI O CBOWCTBax (DPM3MUECKUX SIBICHUI U HEOOXOIUMbIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbBIE
pUOOPHI IO CXEMaM M CXEMAaTHYHBIM PUCYHKAM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETpP, IBUTATENb BHYTPEHHEIO CrOpaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENed C
MOCJIEIOBATEIbHBIM U NTAPAJIEIBHBIM COCTUHEHUEM 3JIEMEHTOB, pa3anyast
yCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX 1IETEH;

NPUBOJIUTL  NpUMEPHl  (HaXOAUTh  HHQPOpMAIMIO O  MpPUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU



KU3HU I oOecrieueHrs 0€30MacHOCTH MpU 00pallieHuu ¢ npudopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKalolIeH cpelie;

OCYIIECTBJIATh TOUCK WHPOpMaMu (U3HUECKOTO COJCpPXKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOJTHUTEBHBIX UICTOYHUKOB BBIICISTH HHPOPMALIUIO, KOTOPAS SIBISIETCS
MPOTUBOPEUYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOI;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAEPKaHUs, CIIPAaBOYHBIE MAaTEPUaJIbl, PECypPCHI
cetu MuTepHer, BhaAeTb NpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHMUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOIMYHO MPEACTABIATE PE3yIbTaThl MPOCKTHON
WJIM UCCIIE0BATENIbCKOM AESTENBHOCTH, IIPU ATOM T'PAMOTHO UCIIOJIb30BaTh
W3YYCHHBIM TOHATUHHBIM amnmapaT Kypca (U3MKH, CONMPOBOXKIATH
BBICTYIUICHUE MTPE3CHTAIIUCH;

IPU  BBITIOJHEHUNW YYEOHBIX TPOEKTOB M HCCICIOBAHUN (DU3UICCKUX
MPOIECCOB pacHpeAeNsaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NEATEeTLHOCTD TPYIIHI, BEICTPANBATh KOMMYHHUKATHBHOE B3aUMO/ICHCTBUE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIy 00ydeHus B 9 kJacce nMpeaMETHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh IOHATHSA: CHUCTEMa OTCY€Ta, MaTepuajibHas TOYKa,
TPACKTOPHS, OTHOCUTEIHFHOCTh MEXaHWYECKOTO ABIKEHUSA, IedopmManus
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXaHUUECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIA
DJIGKTPOMArHUTHBIX BOJIH, CBET, ONM30PYKOCTh M JIadbHO30PKOCTD,
CTIEKTPBI UCITyCKaHMsI U TOTJIOIEHUs, anb(da, 0eTa- u ramMmma-u3IydeHus,
U30TOIIbI, JICPHAs SHEPTETHKA,;

pa3nuuaTh SIBICHUSA (paBHOMEPHOE M HEPABHOMEPHOE MNPSMOJIMHENWHOE
JIBUKCHHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, CBOOOTHOE
najicHue TeJ, PABHOMEPHOE JBMKEHHE 1O OKPY)>KHOCTH, B3aUMOJICHCTBHE
TE€J, PEAKTUBHOE JIBU)KEHUE, KOJIeOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKEHHE



3ByKa, MPSIMOJIMHEMHOE paclpoCTpaHEHHUE, OTPAKEHUE U NPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHue 0eoro cBeTa B
CIEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIICKTPa
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHHUS B TPHUPOJIE:
MIPWINBHI M OTJIWBHI, ABIKEHUE T1aHeT COJTHEYHOW CUCTEMBI, pEaKTHBHOE
JBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHIMMOTO,
yIbTPadUOIECTOBOTO U PEHTICHOBCKOTO M3IyY€HUH, €CTECTBEHHBIM
PagNOaKTUBHEIN (OH, KOCMUYECKHE Jy4d, PAJAUOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAJIMOAKTUBHBIX W3IyYECHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (IMPU3HAKH) (PU3UYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIEC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HUCIIOIL3YS
dbu3nueckue BENUYUHBI (CpENHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEpEeMEIleHUue, MyTh, YIIIOBas
CKOPOCTh, CHJIa TPEHUS, CHJa YMNPYTOCTH, CHIA TSHKECTH, YCKOPCHHE
CBOOOTHOTO TIANEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Teda,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUST CIKATOU
MPY>KUHBI, KHHETUYECKAast DHEPT U, TOJIHASI MEXaHUUECKasi SHEPTHs, IEPUO]T
¥ YacToTa KoJeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb TMPEIOMJICHUS Cpeabl), TPH OINHWCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOIb3YEMBIX BEITUYHH,
0003HAaYEHUsI W €IUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TPpaPUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIO3UIMA CHJI, TPUHIUI OTHOCUTEIhHOCTH [ amumies,
3aK0oHBI HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEI
IPYU SIICPHBIX PEaKIUsX, MPU ATOM JIaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA ¥ 3aIUCHIBATh €T0 MAaTEMAaTUIECKOE BHIPAKEHNUE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IIaroB C OMOPOM Ha 2—3 W3YyYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHU,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]au 3alMChIBaTh KPATKOE YCIOBHUE, BHISABIIATD
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl pEIIeHUs, MPOBOAUTH pAacu€Thl M  OILICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3UUECKOM BEIIMYUHBI,
pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
($uU3MYECKUX METO/OB, HCIONB3Ys OMHCAHWE HCCIECIOBAHMS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(¢u3nUecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbloTOHA, 3akoHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh NEpHOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, M3yYEeHUE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOUHOTO Habopa
000py10BaHUs, OMUCHIBATH XOJ1 OTBITA U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBOJIBL;

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpelHee 3HaYeHHEe Uu3MepsIeMOol BeMHYUHBI ((OKYCHOE paCcCTOSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENBHOTO MPUOOpa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HaudaJbHOW CKOpPOCTH, Iepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHUs CBETa OT yrjla MaJCHUs W yria MpejJoMJICHHs OT yriia
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTaThl TOJYyYEHHOW 3aBUCHMOCTH



(¢u3nyecKux BEIMYMH B BUAE TaOIMI U IpadUKoB, JeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BAHNUS;

IPOBOJNUTH KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEJIWYUH (CpeaHss
CKOpPOCTh U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHUsl, XECTKOCTh MPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIb)KEHUS, MEXaHU4ecKass paboTa M MOIIHOCTb, 4YacTOTa M IEPHOJ
KoJe0aHUN MAaTeMaTU4YEeCKOr0 W MPYKMHHOI'O MAasiTHUKOB, ONTHYECKas
CWia coOWparomeld JHWH3bI, pPAJANOAKTHBHBIN (OH): TUTAHHPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTANBHYI0 YCTAaHOBKY M BBIMIOJHATD
U3MEpEHHs, CIeAys MPEeNOKEHHOW WHCTPYKLHHU, BBIUMCISATH 3HAUYCHUE
BEJIMYMHBI U aHAJIU3UPOBATH MOJIyUYEHHBIE PE3YNIbTAThI C YUETOM 3aJaHHOU
NOTPEIIHOCTH U3MEPEHMUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000Opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (QPU3UUYECKUX MOJIENeH:
MaTepuaigbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JJMH3a, IUTaHEeTapHasi MOJIEIb aTOMa, HyKJIOHHAs! MOJIEIb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CHHMJIOMETP, JATUYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBax (U3WYECKUX SBJIEHUM M  HEoOXoguMmble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTEITHHBIX IPUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPHU
pelieHnn  y4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIoIEeH cpe/ie;

OCYIIECTBJIATh TMOUCK HHpOpMaMu (U3HUECKOTO COJEpKaHUS B
HuTepHeTe, caMOoCTOATEIHHO (HOPMYIHUPYSI TIOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTpEJeNICeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTEIFHBIX HICTOYHHUKOB,



UCIIOJIb30BaTh MIPU BBINOJIHEHWN Y4E€OHBIX 33JJaHUIl HAyYHO-TIOMYJISIPHYIO
JaUTepaTypy (GU3NUECKOTrO COAEPKaHUs, CIIPaBOYHbIE MAaTEPUaIbl, PECYpPCHI
cetu IHTEepHeT, Biagerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HAa OCHOBE
UHPOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOIO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TI'PAaMOTHO  HCHOJIB30BaThb  W3YYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAIMell ¢ Yy4ETOM OCOOSHHOCTEH ayauTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>kKeHWe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubnunorexa LIOK
' BellleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJl
b K
3.1 MexaHH4ecKOoe OBUKEHIE 3 nbmorexa [0

https://m.edsoo0.ru/7f416194



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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenaya naBneHust TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMOC(epHOe AaBIeHHe 0 https://m.edso0.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora i mowmocTs 3 1 https://m.eds00.ru/7f416194
but6mmorekxa [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.eds00.ru/7f416194
bubnunoreka LIOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble iBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edso0o.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEINYNHEI U UX
U3MepeHne

04.09.2025

05.09.2025

11.09.2025

Ypok-uccnenosanue "M3mepenue
TeMIIepaTyphl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETPA U
JaT4yruKa TeMIeparypbl”

12.09.2025

Kaxk ¢usuka u qpyrue ecTeCTBEHHbIE
HAaYKH U3Y4aroT IPUPOIY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIIILIO MOJIeIeH

18.09.2025

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

VYpoxk-uccienoanue "l[IpoBepka
TMIIOTE3bI: JaJbHOCTh MOJIETA
apuKa, mymeHHOTo

19.09.2025



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OOJIBIIE, YeM
OoJibIIIe BhICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI, 25.09.2025
7 JIOKA3bIBAIOLIME JUCKPETHOE bubmmorexa [IOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHE BELIECTBA
8 JBUsKEHUE HACTHI BEIecTBa 26.09.2025 bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbIThI 110 02.10.2025
9 HaOJIIOACHHUIO TETIIOBOTO
PaCHIMPEHHS Ta30BY
10 ArperatHble COCTOSIHUS BEILIECTBA 03.10.2025
B3anMocBsA3p Mexy CBOWCTBAMHU 16.10.2025
BEIIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHHSIX U UX bubmuoreka [JOK
ATOMHOMOJIEKYIISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI
MexaHnn4eckoe JBHKEHUE. 17.10.2025
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa [OK
https://m.edsoo.ru/ff0a05c6
JBUYKEHUE
13 Ckopoctb. EnuHuie! ckopoctr 23.10.2025 bubmorexa [JOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTH u BpeMeHU IBHKEHHS 24.10.2025 bubmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
WNueprius. 3akoH HHEPITUH. 30.10.2025
. bubnuotexa [JOK
15 B3aumopeiicTBue Tea Kak IpUunHa

HU3MCHCHUA CKOPOCTU IBUKCHHUA TCII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

16 IInorHOCTE BemecTBa. Pacuer macchl 31.10.2025 bubnunorexa LIOK
1 00beMa Tella O €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota 06.11.2025
17 «OrnpeneneHue MIOTHOCTH TBEPAOTO
Tena»
18 Pemenue 3amay o reme "IlioTHOCTH 07.11.2025 bub6nmoreka [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuila Kak XapakTepucTUKa 13.11.2025
19 B3auMoaencTeug Ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue 14.11.2025
20 3aBUCHMOCTH PACTSKCHHS
(nedopmanuu) Ipy>XKUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SIBnenne Ttarorenns. Cuia TIKECTH 27.11.2025
CBs13b MEX]ly CHIION TSKECTH U 28.11.2025
22 Maccoi Tena. Bec tema. Pemenne bubnmorexa HOK
e ' | https://m.edsoo.ru/ff0al778
3amad o treme "Cuna TsHKeCcTH
Cuia TsDKeCTH Ha APYTHX IJIaHeTax. 04.12.2025
23 dusnueckue XxapakTepUCTUKU bubnmorexa LOK
p p https://m.edsoo.ru/ff0a1502
IUTAHET
05.12.2025 bubnuotexa [JOK
24 Wsmepenne cui. Jlmgamomer
P A p https://m.edsoo.ru/ff0al8cc
11.12.2025 but6mmorekxa [IOK
25 Bec Tema. HeBecomocTb
https://m.edsoo.ru/ff0al778
Ciio)eHue AByX CHJI, HalPaBIEHHBIX 12.12.2025
N . but6mmoreka [IOK
26 10 OJTHOM MPSIMOM.

PaBHozelcTByIOIMAs CHUIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemrenue 3agad mo reme
"PaBHoelicTBYIOIIAS CHIT"

18.12.2025

28

29

30

TpeHue CKOJIbKEHUS U TPEHUE
1oKos1. TpeHue B IpUpPOJIE U TEXHUKE

JlaGopaTtopHas padorta «3ydueHue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIb>KEHUS OT CHJIBI IaBIICHUS U
XapakTepa CONPUKACAIOIINXCS
IMOBEPXHOCTEI»

Pemenue 3amau Ha onpeeacHue
PaBHOJECHCTBYIOLIEH CUIIBI

19.12.2025

25.12.2025

26.12.2025

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0alb9c

bubmuoreka [IOK
https://m.edsoo.ru/ff0alcc8

31

Pemenne 3amad mo Temam: «Bec
Tenay, «I'paduueckoe n3o0pakeHUE
cry, «CUnbly,
«PaBHOZENCTBYIOIIAS CUID»

15.01.2026

bubnunoreka LIOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas padota no remam:
«MexaHn4eCcKoe JBHKCHHUC),
«Macca, mI0THOCTEY, «Bec Temay,
«['pauueckoe nzoOpakeHue Cu,
«Cunbi»

16.01.2026

33

JaBnenue. CriocoObl yMEHbILIEHUS U
YBCIIUYUCHUA TaBJICHUSA

22.01.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

35

JlaBiieHue ra3a. 3aBUCUMOCTD
JaBJIEHUS Ta3a oT 00bEMa,
TeMIepaTypsl

[Iepenaua naBiieHUs: TBEPABIMU
TeJIaMHU, KUJIKOCTSIMH U Ta3aMH.
3axkoH ITackais

23.01.2026

29.01.2026

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376

bubnunoreka LIOK
https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

JlaBiieHUE B XKUJIKOCTH U Ta3e,

30.01.2026

36 BBI3BAHHOE JICICTBHEM CHJIbI bubmorexa OK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3anau o teme «JlaBieHue 05.02.2026 bub6nmmoreka [IOK
B JKHIKOCTH U rase. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826
38 CooBIIAIOMIECs COCVALI 06.02.2026 bu6nmmorexa [IOK
e e https://m.edso0.ru/ff0a2970
39 P aBIIeCKIi TDece 12.02.2026 bubnuoreka [{OK
AP p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon 13.02.2026
JKMJIKOCTHBIN HACOC
Atmocdepa 3emmu. [Ipudannbl 26.02.2026
CYILIECTBOBAHMS BO3TYIIHON
41 O}6IOJ'IO‘IKI/I 3emiu 3aB};/IH(-:II/IMOCTB bubmorexa HOK
i https://m.edsoo.ru/ff0a2b5a
aTMOC(EpPHOTO TaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
42 Bec Boznyxa. AtmocdepHoe 27.02.2026 bubnnorexa [JOK
JTaBJIeHHUE https://m.edsoo.ru/ff0a2b5a
N3mepenue armocgepHoro 05.03.2026 bubmmnoreka HOK
43
nasienus. Onsit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEPHOTO 06.03.2026
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmorexa HOK
8 abls https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepoua. AtmocdepHoe 12.03.2026 bubmuorexa [IOK
JTABJICHHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemienue 3agad mo reme 13.03.2026

"ATtmocdepHoe naBrneHue”



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

JleiicTBUE KUJKOCTH U Ta3a Ha 19.03.2026
47 MOTPY>KEHHOE B HUX TEJIO. bubmorexa OK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota 20.03.2026
48 «OrnpeseneHue BbITAIKUBAOLIEH Bu6mumoteka [JOK
CHUJIbI, ICVCTBYIOLLEH HA TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
Jlaboparopnas paboTa 1mo Teme 26.03.2026
«HccnenoBanue 3aBUCHMOCTH Beca
49 TeJa B BOJE OT 00bEMa bubmorexa OK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUIKOCTh 9aCTH
Tenay
27.03.2026 bubnunoreka LIOK
50 Hlnapatiie Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnast pabota 02.04.2026
"KonctpyupoBanue apeomeTpa uiu
o1 KOHCTPYHPOBAHUE JIOAKHU U
OmpeeiIeHuE eé
Ipy30M0gbEMHOCTH"
Pemenue 3agau no remam: 03.04.2026
59 «IlmaBanue cymoB. bubnuotexa [JOK
Bosnyxomiasanuey, «/laBienue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
16.04.2026 but6mmorekxa [IOK
53 Mexanieckas pagora https://m.edsoo.ru/ff0a3f82
54 MorHocTh. EAuHUIBI MOIITHOCTH 17.04.2026 bubmorexa [JOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenoranue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe 1o Jjectauie"”

23.04.2026

56

57

58

59

60

IIpoctele MexaHu3Mmbl. Peryar.
PaBHOBecue cun Ha peiuare

KoHnTposbHas padora 1o Teme
«JlaBJieHHE TBEP/BIX Te, KUAKOCTEH
u razoB» / Bcepoccuiickas
poBepouHas paboTa

PesepBHelIit ypok. Pabota ¢ Tekctamu
110 TeMe «JlaBiieHue TBEPABIX TEI,
KHJIKOCTEH U ra3oBy /
Bcepoccuiickas nposepodHas
paborta

Prruaru B TexHuke, OBITY U IPUPO/IE.
JlaGopatopHnas pabora
«HccnenoBanue ycioBuit
paBHOBECHS pblUara

Pemenue 3agay mo temMe «Y CI0BUSA
paBHOBECHS pblUara

0.5

24.04.2026

30.04.2026

07.05.2026

08.05.2026

14.05.2026

bubnuoreka [{OK
https://m.edsoo.ru/ffOa4ffe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a478e

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumnment monesnoro aecTeus
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
IIJIOCKOCTH»

0.5

15.05.2026

62

Pemenue 3agau mo teme "Pabora,
MomHocTh, KIT/"

21.05.2026

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63

Mexanuyeckas SHEprusl.
Kunernyeckas 1 moTeHIMAIbHAS
JHEeprus

22.05.2026

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4252

64

65

3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPTUU

YPOK-3KCIIEpUMEHT I10 TeEMe
"DKCIIEpUMEHTAIBLHOE ONPEACIICHHUE
W3MEHEHUS KUHETUYECKON 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

28.05.2026

29.05.2026

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0a4360

66

67

KontponbHas paboTa mo teme
«PaboTta 1 MOIIHOCTb. DHEPTUs»

PesepBHrlIit ypok. Pabota ¢ Tekctamu
o Teme "MexaHndeckoe JBIKeHHE"

bubmmoteka IIOK
https://m.edsoo.ru/ff0adee6

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMme "Pabora. MOIIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[MTPOT'PAMME

68

12



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

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
» Tema ypoka Kourpoabnble IIpakTnyeckue Aara tupposkic
n/n Bceero u3yuyeHusi oOpa3oBaTelibHbIE
padoThbI padoThbI pecypeni

OCHOBHBIE TIOJIOKEHUS 02.09.2025

1 MOJIEKYJIIPHO-KHUHETUYECKOU 1 bubnuorexa [IOK
TEOPUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 04.09.2025

3 Moaenu TBEpIOTO, JKUAKOTO U 1 09.09.2025 bubnmoreka [JOK
ra3000pa3HOro COCTOSIHUI BellecTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO, 11.09.2025
KHUJIKOTO U Ta3000pa3HOro

4 COCTOSIHUI BEIlleCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU

5 Kpucramumyeckue u amopdHbie Tena 1 16.09.2025 bubmmorexa [TOK

https://m.edsoo.ru/ff0a5800

5 CMaunBaHue U KaWUISIPHOCTb. 1 18.09.2025 bubmuorexa [IOK
[ToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530

7 TeruoBoe paciMpeHue u cxaTue 1 23.09.2025 bubmmorexa [IOK

https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b TeMIIEpaTypbl 25.09.2025

8 CO CKOPOCTBIO TETUIOBOTO JIBHXKEHUS 1
YaCTHI]



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

9 Buytpennss sneprus. CriocoOsl 30.09.2025 Bu6mumoteka [JOK
W3MEHEHUS BHYTPEHHEN YHEPIUU https://m.edsoo.ru/ff0a5c60

10 Bubl Temionepeaaun 02.10.2025 bubnnorexa [{OK

P https://m.edso0.ru/ff0a6412
Ypok-koupepenmus "TIpakTruaeckoe 14.10.2025

1 HCIIO0Ib30BAHUE TEIIOBEIX CBOMCTB bubnunorexa LIOK
BEIIECTB U MAaTEPHUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "

12 KonunuectBo TemioTsl. Y aeibHas 16.10.2025 bubnuoreka [{OK
TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976
VYpaBHeHHEe TEIIOBOrO OanaHca. 21.10.2025

bubmuoreka [IOK
13 TemmooOMeH U TEIIIOBOE
https://m.edsoo.ru/ff0a7088
paBHOBeCHE
Jlaboparopnas pabota 23.10.2025

14 "HccnenoBaHue IBIEHUS bubmmoteka IIOK
TEII000MeHa NpU CMEUIMBaHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Tropsiueit Boabl"

Pacuer koaudecTBa TEILIOTHI, 28.10.2025

15 HE00XO0IMMOTO JJIsl HATPEeBaHUS Tea
Y BBIJEIISIEMOTO UM MpPH
OXJIAXKICHHH
JlabopaTopHas pabota 30.10.2025

16 "Onpenenesne yaeiabHon bubnmorexa LOK

p y | https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIICCTBA
17 DHeprus TOIMBa. Y AeabHast 06.11.2025 bubmnorexa [JOK

TEIJIOTa CrOpaHuA

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

IInaBnenue u oTBepIEeBaHUE 11.11.2025
18 KPUCTAJUTMYECKUX TeJl. Y AeIbHAs bubmorexa OK
P A https://m.edsoo.ru/ff0a71d2
TEIUIOTA IJIABJICHUS
Jlaboparopnas pabota 13.11.2025
19 "OnpeneneHue yaeaIbHOU TEIIOTHI bubmorexa HOK
P y" https://m.edsoo.ru/ff0a72fe
IJIABJICHUS JIbJA
20 [TapooGpa3oBanue U KOHICHCAITHS. 25.11.2025 bubnnoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. YneapHas Temiora 27.11.2025
napoo0Opa3oBaHUs U KOHJCHCAIIUH.
21 3aBUCUMOCTb TeMIIEpaTyphl bubmorexa HOK
patyp https://m.edsoo.ru/ff0a786¢c
KHUIIEHUS OT aTMOC(HEPHOTO
JTABJICHUS
Brnaxxnocts Bo3nyxa. JlabopaTopHas 02.12.2025
29 pabota "OnpeneneHue bubmuoteka [IOK
OTHOCHUTEJIbHOW BJIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3yxa"
23 Pemenue 3anau Ha onpenenexnue 04.12.2025
BJIAJXHOCTH BO3]1yXa
[IpuHIMIIBI pabOTHI TETIJIOBBIX 09.12.2025
24 neurateneit. [lapoBas TypOuna.
JIBuraresb BHYTPEHHETO CTOpPaHUs
KIIJI TenmoBoro aBUraTes. 11.12.2025
25 TenmoBble ABUTATENN U 3a1UTa bubmorexa HOK
. Hl https://m.edsoo.ru/ff0a7c7c
OKpY>Karole cpebl
26 3aKOH COXpaHEHMS U ITPEBPALLICHUS 16.12.2025

OHCPIUU B TCIJIOBLIX IMPOILICCCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[TonroroBka K KOHTPOJIBHOU paboTe 18.12.2025
97 mo Teme "TennoBbie SBICHUS. bubnunorexa LIOK
M3MeHeHue arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BenrecTna"
KonrponsHas pabora o teme 23.12.2025
28 "TemnnoBsie sBieHus. MzmMenenue bubmorexa HOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BellleCTBa
29 Onektpuzanus Ten. [[Ba pona 25.12.2025
ANEKTPUYECKUX 3apsI0B
Ypok-uccienoBaHnue 30.12.2025
30 "DnexkTpu3auus TeJa UHAYKIUEH 1
MPpU CONTPUKOCHOBEHUM"
31 B3aumopeiicTBre 3apsyKeHHBIX TEII. 13.01.2026 bubnunoreka LIOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DneKTpruYecKoe moJie. 15.01.2026
32 HanpsiskeHHOCTB AIIEKTPUYECKOro bubnmnoreka HOK
nosist. [IpuHIDmn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MTOJIEH
Hocurenu snekrpuueckux 3aps10B. 20.01.2026
33 OnemeHTapHbIi 3apsa. CTpoeHne
aToMa
34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH 22.01.2026 bubnunorexa LIOK
COXPaHEHUs JIEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1ad Ha npuMeHeHUe 27.01.2026 bu6muoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHM TOK, YCIIOBHS €70 29.01.2026
bubnunoreka LIOK
36 cymiecTBoBaHus. McTouHnkmM

SJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

37 JIeCTBHSI DJIEKTPHUECKOTO TOKA 03.02.2026 bubmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue 05.02.2026
38 AIIEKTPUYECKOTO TOJIST Ha 1
MPOBOJHUKHU U JUAJIEKTPUKHU"
39 DNEeKTpUUECKUH TOK B METAJUIAX, 10.02.2026 Bbu6muoteka [JOK
JKUJKOCTSIX U rasax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas Lenb U e€ 12.02.2026
COCTaBHBIC YaCTH
Cuna toka. JlaGopaTopHas pabora 24.02.2026
41 "N3mepeHue u peryJupoBaHue CHITbI 0.5 bubmmorexa [JOK
| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTPUUECKOE HATIPSKEHHE. 26.02.2026
42 Bonbr™merp. JlaGopaTopnas pabora 05 bubmmnoreka HOK
"U3mepeHue u peryiupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpsKkeHus"
43 ConpoTHuBiIeHHE TPOBOAHMKA. 03.03.2026 bubmmnoreka HOK
VY ienpHO€E CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabota 05.03.2026
"3aBUCUMOCTD AJIEKTPUYECKOTO
44 COIPOTHUBJICHUS MMPOBOJHUKA OT €r0 1 bubmorexa HOK
P poBox https://m.edsoo.ru/ff0aa738
JUTHHBI, TIIOMIAU TIOTIEPEYHOTO
ce4yeHMs U marepuaia”
3aBHCUMOCTb CHJIBI TOKA OT 10.03.2026
45 HanpspkeHus. 3akodH Oma s bubmmorexa [JOK
P ) s https://m.edsoo.ru/ff0aad4a
y4acTKa I1enu
46 JlaGopatopHnas pabora 1 12.03.2026 bubmuotexa [JOK

"HccneagoBanue 3aBUCUMOCTH CUJIBI

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

TOKAa, UYILEro 4Yepe3 pe3ucTop, oT
COIPOTHUBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”

IlocnenoBaTenbHOE U napajjicJIbHOC

17.03.2026

47
COEJIMHEHHS IPOBOJHUKOB
JlabopaTopHas padora "IIpoBepka 19.03.2026
48 MpaBuia CJIOKEHUS HANPSIYKEHU I bubnnoreka [JOK
MIPYU MOCIE0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COCJIMHEHHH JIBYX PE3UCTOPOB"
Jlaboparopnast padora "IIpoBepka 24.03.2026
49 MpaBuJIa Ui CUJIBI TOKA MPU bubnmnorexa [JOK
NapasyieIbHOM COEUMHEHUHT https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pewrenue 3a1a4 Ha npuMeEHEHUE 26.03.2026
50 3akoHa OMa JJ1 pa3InyHOTO bubmorexa [TOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHMS IPOBOJHUKOB
PaboTa u MmomHOCTh 31.03.2026
51 3IEKTPUUYECKOTO TOKA. 3aKOH bubmorexa [OK
P ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlabopaTopHas pabota 02.04.2026
52 "Ompenenenne padOTH U MOITHOCTH bubmorexa LIOK
P P " https://m.edsoo.ru/ff0ab3e0
AIEKTPUIECKOTO TOKA
DNEeKTpUYECKHE LIETH U 14.04.2026
53 MOTPEOUTENH PIEKTPUUECKOM bubmuorexa [IOK
sHeprum B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 IlocTossHHBIE MATHUTHIL, UX 16.04.2026

B3aUMOJICVICTBUE



https://m.edsoo.ru/ff0aaa58
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VYpok-uccnenosanue "M3yuenue

21.04.2026

bubnunorexa LIOK

55 . 1
MOJIEH MOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHO€e nojie. MarHuTHOE 1moJie 23.04.2026
bub6nmoreka [IOK
56 3eMIi ¥ er0 3HAYCHUE JIS JKU3HU
https://m.edsoo.ru/ffOacOba
Ha 3emie
[ToaroroBka K KOHTPOJILHOM paboTe 28.04.2026
1o TemMe "DIIeKTPUUECKHUE 3apsbl.
bubnuoreka [{OK
o7 3apsiKEeHHbIE TeJla U UX
N . https://m.edsoo.ru/ff0abd2c
B3auMoecTBuUs. [1oCTOSTHHBIIM
AIEKTPUUYECKUN TOK"
KontponbHas paboTa mo teme 30.04.2026
"DJIeKTpUUECKHUE 3apsbl.
3apsKeHHbIE TeJla U UX
. . bubmuoreka [{OK
58 B3anMoieiicTBUS. [ToCTOSHHBIN
. https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUIN TOK" /
Bcepoccuiickas mpoBepoyHas
pabota
Pesepubiit ypok. Pabora ¢ 05.05.2026
TekcTamu 1o Teme "TlocTosHHBIN
. " bubmmoteka IIOK
59 AIIEKTPHUYECKHUI TOK" /
8 https://m.edsoo.ru/ff0acdc6
Bcepocculickas nmpoBepoyHas
pabora
OnbIT OpcTeaa. MarautHoe nose 07.05.2026
bubnunorexa LIOK
60 ANEKTPUYECKOT0 TOka MarHuTHOE
https://m.edsoo.ru/ff0acld?
TOJI€ KaTYIIKH C TOKOM
IIpuMeHeHue dIEKTPOMarHuToB B 12.05.2026
61 texHuke. JJaboparopuas pabota 05 bubnmoreka [JOK

"U3y4yeHue neicTBUSA MAarHUTHOTO
MOJIs1 Ha MPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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62

63

64

65

DNEeKTPOABUTATENb TOCTOSTHHOTO
Toka. Mcnonb3oBaHue
ANEKTPOABUraTENICH B TEXHUUECKUX
YCTpOICTBAaxX U Ha TPAHCIOPTE.
JlaGopaTopHas pabora
"KoHcTpyupoBaHue 1 U3y4eHue
paboTHI AJeKTpoABHTATEIIS"

OnbiTel Papajes. 3aKoH
3J€KTPOMAarHUTHON MHIYKIHUU.
IIpaBuio Jlenna

Onexrporerepartop. CriocoObl

MMOJIYYCHU SHGKTpH‘IeCKOﬁN OHCPI'Uu.

DNeKTPOCTaHIINH Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DJIEKTPUUECKHE U
MarHuTHbIE sIBJIEHUS"

14.05.2026

19.05.2026

21.05.2026

26.05.2026

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86c

66

KonTponbhas padbota no teme
"JJIeKTpUUECKUE U MAaTHUTHBIE
SIBJICHUS "

28.05.2026

bubmmoteka IIOK
https://m.edsoo.ru/ff0acb14

67

68

PesepBHblit ypok. Pabora ¢
TexcTtaMu 1o Teme "TenoBbie
aBiIeHUs"

PesepBHylit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHeie
SIBJICHUS"

bubnunorexa LIOK
https://m.edsoo.ru/ff0accse

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

145



https://m.edsoo.ru/ff0ac86c
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https://m.edsoo.ru/ff0acc5e

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
e Tema ypoka Kontpoabnbie IlpakTuueckue Aara mupposkie
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypes:

1 Mexannueckoe IBHUKEHUE. 1 02.09.2025
MarepuanbHas TOuKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 03.09.2025 bubnuorexa [IOK
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 04.09.2025 bubnuoreka [IOK
NIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe npsiMonHeitHOe 09.09.2025

4 nBuxkeHue. CpeaHsiss 1 MTHOBEHHAs 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 10.09.2025 bubnnoreka [JOK
IBIKEHUE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CKopoCTh TIPSMOJIMHEHHOTO 11.09.2025

6 PaBHOYCKOPEHHOTO JIBFKCHHUSI. 1
I'paduk cxopoctu
Jlaboparopnas pabota 16.09.2025

7 "OnpeneneHne yCKOpeHus Tela npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoboaHoe nagenue Ten. OnbIThI 1 17.09.2025
lanunes

9 PaBHOMEpHOE IBUYKEHUE 11O 1 18.09.2025 bubnuoreka [IOK

okpyxHocTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEeMUTENHHOE YCKOPCHHE 23.09.2025
1 [Teperiit 3akon Hertotona. Bektop 24.09.2025 bubnmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. 25.09.2025 bubnuorexa [IOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. 30.09.2025 bubnnoreka [JOK
Cyneprniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE 01.10.2025 bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
02.10.2025 bubnuorexa [JOK
15 Cuna ynpyrocti. 3akon 'yka https://m.edsogru/fanecaZ
16 Pemtenue 3amau mo reme «Cuita 14.10.2025
YIIPYTOCTH
Jlaboparopnas pabota 15.10.2025
17 «OmnpeneneHne KECTKOCTH bubmmorexa [IOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBD)
16.10.2025 bubnmnoreka [JOK
18 CHira TpeHHs https://m.edsogru/fanf738
19 Pemenue 3agad nmo reme «Cuna 21.10.2025 bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopatopHnas pabora 22.10.2025 BuGorexa LIOK
20 "Onpexnenenne ko3 PuumeHTa

TPEHUs CKOJIbKEHUs"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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https://m.edsoo.ru/ff0aeb6c
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21

Pemrenue 3apau no reme "3akoHbl
Hprorona. Cuna ynpyroctu. Cuna
Tpenus"

23.10.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0afb8e

22

Cuita TSHKECTH M 3aKOH BCEMUPHOTO
TATOTEHUSA. Y CKOpEHUE CBOOOIHOTO
IIagCHUuA

28.10.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0af044

23

24

25

Ypok-koHpepenus "JBmkeHue Ten
BOKPYT T'PaBUTAIIMOHHOTO LIEHTpa
(Conneunas cucrema). 'amaktuxu"

Pemenue 3amau nmo teme "Cuna
TSDKECTH U 3aKOH BCEMHUPHOTO
TATOTEHUS"

IlepBast kocMuYecKast CKOPOCTb.
HesecomocTs u neperpysku

29.10.2025

30.10.2025

05.11.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0af5f8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBeCHE MaTepHAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPJIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LlenTp TsoxecTu

06.11.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBeCHE MaTEepHAIBHONW TOUKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKPEIUIEHHON OChIO BPALLICHUS.
MowmenT cuibl. LleHTp TsoxecTn

11.11.2025

28

Pemrenue 3agad mo reme "MoOMEHT
cuisl. L{enTp TsKecTH"

12.11.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

[TonroroBka K KOHTPOJIBHOU paboTe 13.11.2025
29 1o TeMe "MexXaHuyecKoe ABIKEHHE. bubnnorexa [IOK
. https://m.edsoo.ru/ff0b0408
BsaumogeiictBue Ten"
KonTponbHas pabota mo Teme 25.11.2025
30 "MexaHH4ecKOe JBMKEHUE. bubmmorexa [JOK
N https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Nmnynbsce Tena. Umiynse cumbl. 26.11.2025
31 3aKOH COXpaHEHHUs UMITYJIbCa. bubnnoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHICTBHE
32 Pemenue 3agaud no reme "3akoH 27.11.2025 bubmuorexa [JOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTuBHOE 02.12.2025
IBUKECHHE B IPUPOJE U TEXHUKE"
34 Mexanuueckas paboTa U MOIIHOCTb 03.12.2025 bubmorexa [JOK
https://m.edsoo.ru/ffOb0Oa84
35 PaboTa cuiibl TSKECTH, CUITBI 04.12.2025 bubnuotexa [JOK
YIPYTOCTH U CUJIbI TPEHHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota 09.12.2025
36 «Omnpenenenue pabOThI CHIIBI TPSHUSI
IIpY paBHOMEPHOM JIBUKEHUU TeJia
10 TOPU30HTAIBHOM MMOBEPXHOCTH
37 CBs3b 9HEPrUH U pabOTHI. 10.12.2025
[ToTenuumanpHas sHEPTUs
38 Kunernueckas sneprus. Teopema o 11.12.2025 bubnnorexka [JOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ffob0c32
39 3aKOH COXpPaHEHHS YHEPTUU B 16.12.2025

MEXaHHUKE



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
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40 Jlaboparopuas padota «3yueHue 17.12.2025 bubnmoreka [JOK
3aKOHA COXPAHCHUS YIHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenpbHoe ABMIKEHHUE U €TO 18.12.2025 bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aTyxaromue KojieOaHusl. 23.12.2025
42 BrinyX1eHHBIC KOJICOaHUs bubmorexa [JOK
T ' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTtuyeckuil U npy>KUHHBINA 24.12.2025
MasiTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh 25.12.2025
44 repuo/ia KojiebaHuM OT KECTKOCTHU bubmorexa LHOK
P https://m.edsoo.ru/ffOb197a
MIPY>KUHBI U MACCHI TPy3a»
45 IIpeBpaiienre 3HEprUn Npu 30.12.2025
MEXaHWYECKUX KOJIEOAHMIX
Jlaboparopnas pabota 13.01.2026
46 «OmnpeneneHue 4acToThl U epUoa bubmorexa HOK
P . p https://m.edsoo.ru/ffOblaec
KoJe0aHui MPYKUHHOTO MAasITHUKA
Jlabopartopnast pabora «I[IpoBepka 14.01.2026
47 HE3aBHMCHUMOCTH TIepHo/ia KoJeOaHmit bubnuoteka [JOK
rpys3a, HOJABEUIEHHOIO K HUTH, OT https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»
Mexanunveckue BoHbI. CBOWCTBA 15.01.2026
48 MexXaHW4eCcKux BOJH. [IpooapHbIC 1 bubmorexa [JOK
P https://m.edsoo.ru/ffOb21fe
MONEPEYHbIE BOJIHbI
Ypok-koudepenus "MexaHUIeCKHE 20.01.2026
49 BOJIHBI B TBEPJIOM TEJIE.

CelicMuuecKre BOJIHEI"



https://m.edsoo.ru/ff0b12fe
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50

3Byk. Pacnipoctpanenue u
OTpaKCHHE 3BYKa

21.01.2026

51

52

53

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTb 3ByKa U BBHICOTA TOHA.
AKYyCTUUYECKUI pe30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

22.01.2026

27.01.2026

28.01.2026

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

54

[ToaroroBka Kk KOHTPOJILHOI paboTe
110 TeMe "3aKOHbI COXPaHEHMUS.
Mexanuyeckue KojeOaHusi U BOJIHbBI"

29.01.2026

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

55

56

KontponbHas paboTa mo teme
"3aKOHBI COXpaHEHHUSI.
Mexanunueckue Kojie0aHust U BOJIHBI"

QHCKTpOMaFHI/ITHOC IToJIC.
QHCKTpOMaFHI/ITHHC BOJIHBI

03.02.2026

04.02.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

58

59

60

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

Ypok-kounpepenmus "[lkana
AJEKTPOMArHUTHBIX BOJIH.
Hcnonps3oBanme 2IE€KTPOMArHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

VYpok-uccnenosanue "M3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIIBI0 MOOMIIBHOTO TenedoHa"

Pemenwue 3a1a4 Ha onpesielieHue
HaCTOThI U JJIUHBI
BHGKTpOMaFHI/ITHOﬁ BOJIHBI

05.02.2026

10.02.2026

11.02.2026

12.02.2026

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2fe6

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6c
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DneKTpOMarHuTHas IpUpo/ia CBETa. 24.02.2026
61 CkopocTts cBeTa. BoaHOBBIE bubmoreia OK
P ' https://m.edso0.ru/ff0b31d0
CBOICTBa CcBETa
Hcrounuku ceera. I[Ipsmonuneitnoe 25.02.2026
62 acTIpOCTpaHEHUE CBETA. 3aTMECHHUS bubmmorexa [JOK
PactpocTP ‘ hitps://m.eds00.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETA. 3epKaia. 26.02.2026
63 Pemenwue 3a1a4 Ha IpUMCHEHHE bubmorexa HOK
A P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomnenue cera. 3aKkoH 03.03.2026 bubnuorexa [JOK
MpEeOMJICHHUSI CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHUE 04.03.2026
65 ceera. Mcnonbs3oBaHue MOIHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAKEHHUS B https://m.edsoo.ru/ffOb3c5c
ONITUYECKUX CBETOBOJIAX
JlabopartopHnast pabota 05.03.2026
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MPEJIOMJIEHUS CBETOBOIO JIy4a OT
yria najieHusl Ha TpaHule "BO3ayX-
crexso""
VYpok-koHpepeHus 10.03.2026
"Hcnonb30BaHue MOJTHOTO
67 BHYTPEHHETO OTPa)KEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBA3B"
11.03.2026 bu6mmorexa [IOK
68 JInn3el. OnTryeckas cuiia JMH3bI
https://m.edsoo.ru/ffOb3f2c
. 12.03.2026 bubnnoreka [HOK
69 [TocTpoenne n300paskeHuii B TMH3aX 1

https://m.edsoo.ru/ffOb444a
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Jlaboparopnas pabota 17.03.2026
70 "Onpenenenue GOKyCHOTO bubmmoreka [JOK
pacCTOAHUS U ONITUYECKOM CHUJIIBI https://m.edsoo.ru/ff0b4206
cobuparomei TUH3bI1"
71 Ypoxk-koHpepenuus "OnTruueckue 18.03.2026 bubmumoreka [IOK
JTUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ffOc0a7e
79 I'ma3 kak onTU4yeckas CUCTEMA. 19.03.2026 bubmuorexa [JOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "legexTs 24.03.2026
3penus. Kak coxpanuts 3peHue"
Paznoxenne 6e10ro cBeTa B CIIEKTP. 25.03.2026
72 Omnertel HetoTona. Crnoxxenue bubnuorexa [JOK
CIIEKTpaJIbHBIX IIBETOB. [{ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHas pabota "OMBITHI 11O 26.03.2026
Pa3IoKEeHUIo OEI0ro CBETa B CIIEKTP
75 Y BOCIIPUATHIO [IBETA IPEIMETOB IIPU bubmmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
UX HaOJIOJCHNH Yepes3 LBETOBbIE
¢bunabTpel"
Ypok-nipakTukyM "BosHOBBIE 31.03.2026
76 CBOWCTBA CBETA: AWCIIEPCHS,
uHTepdepeHus u nuppaxuaus”
77 OmnbiThl Pesepdopaa u miianerapHas 01.04.2026 bubmuoreka [IOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma 02.04.2026

bopa
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Hcnyckanne u norionieHue cBeTa 14.04.2026
79 aromoM. KBantel. JIuneiiuaroie bubmorexa LHOK
’ ' https://m.edsoo.ru/ffOc144c
CHEKTPBI
80 Ypoxk-nipaktukym "Habmronenue 15.04.2026 bubnuorexa LIOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTD U €€ BHIBI 16.04.2026 bubmnorexa [IOK
a https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOTrO siipa. 21.04.2026 bubnnoreka [JOK
Hyknonnast Mmonens https://m.edsoo.ru/ffOc18ac
83 PaanoaktuBHBIE TPEBpaIICHUS. 22.04.2026 bubnuorexa [JOK
H3zoTormr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: 23.04.2026 bu6mmoreka [IOK
"PanuoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana 28.04.2026
VYpok-koH(pepeHms 29.04.2026
86 "PpaﬂﬂoaKngible W3]Iy4EHUS B bubmmorexa [TOK
i | https://m.edso0.ru/ff0c2126
MpUpoJie, MEAUIIMHE, TEXHUKE
SAnepHbie peakuu. 3aKOHBI 30.04.2026
87 COXpaHEHUs 3apsAI0BOro U bubmmorexa [IOK
p P https://m.edsoo.ru/ffOc1c58
MacCOBOT'0O YHCET
88 DHeprus CBA3U aTOMHBIX SIZIEp. 05.05.2026 bubnmoreka [JOK
CBs13b MaccChl U SHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemrenue 3ampau no reme "SnepHeie 06.05.2026
peakuun"
90 Peakuuu cuHTe3a u neneHusd saep. 07.05.2026 bu6mmorexa [IOK

Uctounuku sHeprun CosiHIa U 3BE3]T

https://m.edsoo.ru/ff0c1e88
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https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus "Anepuas
sHepreTuka. JleicTBus
PaZOaKTUBHBIX U3ITy4YEHUHN Ha
JKHBBIC OpraHu3MbI"

12.05.2026

92

[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DIJIEKTPOMArHUTHOE TOJIE.
DJIEKTPOMArHUTHBIEC BOJIHBI.
KBanToBrie sBaeHUS"

13.05.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas padota no teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJHBI.
KBanTtoBsie siBeHus"

14.05.2026

94

95

96

97

[ToBTOpenue, o6o0mIEHNE.
JlabopaTopHbIie pabOTHI 1O KypCy
"B3aumopeiictBue ten"

IToBTrOopenue, o6o0mmenue. Pemenue
pacyeTHBIX ¥ KaYECTBEHHBIX 3a]a4
o Teme "TeroBsie mporecch”

IToBTrOopenue, o6o0mmenue. Pemenue
pacyeTHBIX U KaYECTBEHHBIX 3a]1a4
o teme "KIIJ] TermoBbIx
JBUTATEINEH"

IToBTropenue, o6o0menue. Pemenue

pacueTHBIX U Ka4ECTBEHHBIX 33]a4
o reMe "KIIJI anekrpoycraHoBOK"

19.05.2026

20.05.2026

21.05.2026

26.05.2026

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c245a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2572

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2a22

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2b30

98

[ToBTOpenue, 0600IIEHNE.
JlaGopaTopHbIie pabOTHI IO KypCy
"CseToOBbI€ gBiIeHUS"

27.05.2026

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2c52
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[ToBTOpenue, o6o6menue. Pabora ¢ 28.05.2026
99 TEKCTaMU I10 TeMe "3aKOHBI 1 bubnnorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTropenue, o6o0menue. Pabora ¢
100 Tekcramu 1o teMe "Koebanus u 1 bubnnorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBbBIE 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBJIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
snepHas pusuka"
BIIEE KOJIMYECTBO YACOB IT
OBII] (@) CTBO HACO @) 102 97

I[TPOTPAMME
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

pacrio3HaBaTh NpPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIEeCKUe SIBICHUS B IPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4yeOHYI0, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3UUECKUX SBICHUN

1.4

ONMCHIBATh M3y4YEHHBIE CBOMICTBa Tela U (pU3MUECKUE SIBICHUS,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, WX
0o0O3HaYeHUsT M eIWHHUIBl (U3NYECKUX BEJIWYMH, HAXOAUTh
(opMyIibl, CBS3BIBAIOLIME JIaHHYIO (U3MUYECKYI0 BEIMYHUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKH N3yUYEHHBIX 3aBUCUMOCTEH

(bUBUYECKUX BEITMYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IpPU OTOM JdaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3allMCbhlBaTb €ro MareéMaTu4d4cCKOC

BBIPA)KCHHE

1.6

OOBSACHATH (PU3NYECKHE SBJICHUS, POILIECCHI U CBOWCTBA Tell, B TOM
4ylucllie U B KOHTEKCTE€ CHUTyalUil NpPakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBISATh NPUYMHHO-CIIEIACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIOrMYecKux IIaroB ¢ omopoi Ha 1 — 2
W3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBJIECHUH, (PU3MUECKHX 3aKOHa

HJIN 3aKOHOMCPHOCTU




1.7

pemaTth pacuéTHbie 3a1aud B 1 — 2 nelcTBUs, UCIIONB3Ys 3aKOHBI U
(dbopMyIbl, cBsi3bIBatolMEe (DU3MUECKHE BEJIIMYUHBI: HA OCHOBE
aHalM3a yCJIOBMS  3aJayd  3alMChIBATH  KpPaTKOE  YCJIOBHE,
MOJCTaBIATh (U3MYECKUE BEIMYMHBI B (OPMYJbl U TMPOBOJIUTH
pacdéTel, HAXOAWTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3a1ad, OLEHUBAaTh  PEAMCTUYHOCTh  IOJYyYEHHOU

(hu3HUYECKON BETUINHBI

1.8

pacmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOKHO DPELIUTh MPH TTOMOIIU
(u3MUeCKUX METOJ0B, B ONHCAHUM MHCCJIEIOBAHUS BBIIEIATH
MpoBepsieMoe  MpeArnoyioxkeHue  (rumoresy),  pasiauyarb U
HMHTEPIPETUPOBATH IMOJYUYECHHBIH pe3ylnbTaT, HAXOAUTh OIIUOKU B

XO0/J€ OIlbITa, ACJIAaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIH
¢u3nueckux  CBOWCTB Tel:  (opMynHpoBaTh  MPOBEPSIEMBIE
NPENONIOKEeHNsI, COOUpaTh YCTaHOBKY U3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

BBINOJIHATE MPSIMbIE U3MEPEHUs C UCIOJIb30BAHUEM aHAJIOTOBBIX M
U POBBIX MPUOOPOB, 3AMHUCHIBATH MMOKA3aHUS MPUOOPOB C YIETOM

3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTH  HMCCJICIOBAHUE 3aBUCHMOCTH OJHOM  (HU3HUUECKOM
BEJIMYMHBI OT JPYrOM C MCIIOJIb30BAHUEM MPSIMBIX HU3MEPEHMH,
y4acTBOBATh B IJIAHUPOBAHMHM Y4EOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAHOBKY M BBINOJHATh HU3MEPEHUS, CIEAys IPENI0KECHHOMY
maany, (UKCUPOBATh pE3ylbTaThl TOJYYEHHOM 3aBUCUMOCTH
(bu3MYECKUX BEIUYUH B BUJE MPEATOKEHHBIX TaOIUI] U TpaduKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MMPOBOANTE KOCBCHHBLIC H3MCPCHUA q)HSI/I‘IeCKI/IX BCJIIMYHMH, CJICAYs
npennomeHHoﬁ HHCTPYKIUU: IIprU  BBIIIOJIHCHUU H3MepeHHfI
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUYUMHEI

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYIOBAaHUEM

1.14

YKa3bIBaTb IIPHUHIMIIBI )ICfICTBI/ISI HpI/I60pOB U TCEXHHYCCKHX
YCTpOﬁCTB, XapaKTCPU30BaATh MPUHIHUIIBL ,Z[CﬁCTBPIH HN3YUCHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOWCTB C IMOMOIIBIO UX ONMCAHUA,




1.15

UCTOJb3ys 3HAaHUS O CBOWCTBAX (UBHYECKHX SBICHUH W
Heo0XoaAuMble GU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMeEphl (HAXOOUTh HH(POPMAIMIO O IpHUMEpax)
MPAKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MYECKUX  3HAHUA B
MIOBCEJTHEBHON KM3HM i1 obOecriedeHus Oe30MacHOCTH IpH
oOpamieHun ¢ mnpuOopaMM U TEXHHYECKUMH YCTPOHCTBAMH,
COXPaHEHMs 370pOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYKAIOLIEH cpene

1.16

OCYIIECTBIATH OTOOP UCTOUHUKOB MHPOpPMALUH B ceTH MHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUH U MyTEM CpPaBHEHHS PA3IUYHBIX HCTOYHHKOB
BBIJICIATh MH(POPMAIIHIO, KOTOPAask SBJISETCS MPOTUBOPEYMBON WIIN

MOXET OBITh HEJOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a/laHAN
HAay4YHOIOIYJISIPHYIO  JIUTEpaTypy (U3NYECKOIO  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHANIbl, pecypcbl ceth VHTepHeT, BiaxeThb
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

WH(OPMALINY U3 OJTHON 3HAKOBOU CHCTEMBI B APYTYIO

1.18

CO03/1aBaTh COOCTBEHHbBIE KPATKHUE MMCbMEHHBIE M YCTHBIE COOOIICHHS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HHPOpMaNUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOJUYHO JIeNaTh KPaTKUue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIEAOBAHUM, TPU STOM
IPAaMOTHO HCIIOJIb30BaTh M3YyYEHHBIN MOHATUHHBIN ammapaTr Kypca

(U3HKH, COPOBOXKIAThH BHICTYIIJICHUE NPE3eHTaUei

1.19

NP BBINOJIHEHUU  y4YEOHBIX MPOEKTOB M  HCCIEI0BAaHUI
pactipenieniath O0S3aHHOCTH B TIpyIIe B COOTBETCTBUU C
MIOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHWEM I[LJlaHA
NeWcTBUM, aJeKBaTHO OLIEHUBaTb COOCTBEHHBIM BKJIaJ B
JeSITeNIbHOCTD TpYMIIbI, BBICTpauBaTh KOMMYHHUKaTHUBHOE

B3aHMOHCﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAKOIINUX

8 KUIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCIIOJIB30BaTh IMOHATHA

1.2

1.3

14

1.5

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/I3I/I‘IeCKO€ SABJICHUC

pacro3HaBaTh IPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY>KaloIlleM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHUS B IPUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI

ONMCHIBATh M3y4YEHHBbIE CBOMCTBAa Tel W (PU3MUECKHE SBIICHUS,
WCIIONIB3Ysl (PU3UYECKHe BEIMYUHBI, IMPU OIHMCAHUU IPABUIBHO
TPakTOBaTh  (DU3UYECKUNA  CMBICI

HCIOJIb3YCMBbIX BCJINYHMH,

0003HAaYEHUsI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIMYUHY C
JPYTMMHU BEJIMUYMHAMU, CTPOUTDH IpaUKU U3YyUEHHBIX 3aBUCUMOCTEN

(1)I/I3I/I‘IGCKI/IX BCJINYHMH

XapaKTCpU30BaTb CBOMCTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(1)0pMy.]'II/Ip0BKy 3dKOHa H 3alluCbiBaTb €10 MAaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OO0BACHATH (PU3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalUil IPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISTH IPUUNHHO-CJIEICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ nmomoubio 1 — 2 M3ydyeHHBIX CBOWCTBA

(u3nyYecKuX SIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THbIE 3a7auu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dbopMysbl, CBs3bIBAaOIIME (U3UUYECKUE BEJIWYMHBI: Ha OCHOBE
aHalM3a yCJIOBUs 3a/1a4M 3aIlUCHIBATH KPATKOE YCIOBUE, BBIABIIATH
HE/OCTATOK JIaHHBIX JUIA PELICHHs 3aJlaud, BBIOMpPATh 3aKOHBI U
(dhopMyIibl, He0OXOIUMBIE AJisi €€ peleHus, MPOBOAUTh PAcUEThl U
CpaBHUBATh NOJYYEHHOE 3HaueHHe (U3NYECKON BEIUYMHBI C

HU3BECTHBIMU JaHHBIMHU

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA

(bHSI/ILIeCKI/IX MCTOJOB, HCIIOJIB3ysA OINHWCAHHUEC HCCICIOBAHUA,




1.9

BBLACIATH HPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL NPABUJIIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBOAbL

MPOBOJIUTH OTBITHl 10 HAONIONEHUIO (DU3MUYECKUX SIBICHUN WM
(¢u3nuecKkux  CBOWCTB  Tel:  (OpPMyIHpOBaTH  MPOBEPSIEMBIE
MPEIINOJIOKEeHUs, COOUpaTh YCTAaHOBKY W3  IPEIJIOKEHHOTO

000pyI0BaHUs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

1.11

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYMH, CPaBHUBATH
pe3yNbTaThl M3MEpPEeHUl ¢ y4€ToM 3amaHHOW  aOCONFOTHOU

IIOrp€IIHOCTHU

IPOBOJUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOH  (U3UYECKOM
BEJIMYUHBI OT JPYrod C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIE0BaHUE, COOUpPATh YCTAHOBKY U BBIIOJHSTH
WU3MEpEHUs, Cleaysd MPEeAJOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOIUI] U IpadUKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOANTh  KOCBEHHBIE  U3MEpPEHHS  (PU3MYECKHX  BEIUYUH:
IJIAHUPOBaTh ~ W3MEPEHHUsA,  COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, Cleaysl MpEeUIOKEHHON HWHCTPYKIMU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH Mpu paboTe ¢

1a00paTOpPHBIM 000pyI0BaHHEM

XapakTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINHCAHMS, UCIOJb3Ys
3HaHUS O CBOMCTBAaX (DM3MYECKUX SBICHUH U HEOOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTLIC TCXHUYCCKHEC yCTpOﬁCTBa 1 U3MCPUTCIIbHBIC
HpI/I60pH o CX€MaM 1 CXEMATUYIHBIM PUCYHKaM, COCTABJIAIThL CXCMBbI
OJICKTPUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W MapaJlICIIbHBIM
COCAUHCHUECM JJICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKUX LIECTIeH

1.16

MPUBOJUTE TpUMEphl (HaXoAWTh HH(MOpPMALKIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM Juid oOecriedeHus Oe30MacHOCTH IpHU

O6paH_IeHI/II/I C an60paMH n  TCXHHUYCCKHUMH yCTpOﬁCTBaMI/I,




1.17

COXpaHEHHMsS 370pOBbS M COONIOZACHHUS HOPM 3KOJOTHYECKOTO
IIOBE/ICHUA B OKpYXKaloLIeH cpene

OCYILLIECTBIIATh HNOUCK HH(pOpMAIMKU (PU3HMUECKOr0 COAEp’KaHHUs B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHHKOB BBIIEIATh MH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEUYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM

1.18

WCIIOJIb30BaTh TMPHU BBHINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHus, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B JIPYTYIO

1.19

1.20

9 KJIACC

CO3/aBaTh COOCTBCHHBIE TIMCHbMCHHBIE U  KpPATKHUE YCTHBIC
cooOmieHus, 0000mas uHPOpPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIC ITYyOJMYHO TMPEICTABIATH
Pe3yNbTaThl IPOEKTHOM MIIM UCCIIEIOBATEIbCKOM NeATeNIbHOCTH, TIPU
9TOM TPAaMOTHO MCIOJIb30BaTh W3YYECHHBIM ITOHATUWHBIN anmapar

Kypca (1)I/ISI/IKI/I, COIIPOBOXKAATh BBICTYINICHUC Hpe3eHTaHHeﬁ

IIPY BBINOJHEHUN YYE€OHBIX ITPOEKTOB U UCCIIEN0BAaHUI (PU3NUECKUX
IIPOLIECCOB pacIpesiesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CJIEIWTHh 3a BBINOJHEHUEM IUIaHa
JNEUCTBUM U  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIH BKJIQJ] B JEATENBHOCTb TPYIIbl, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSBIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

11

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

pas3iiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKOG SIBJICHUEC

1.3

pacrio3HaBaTb IPOABJICHUC HN3YUYCHHBIX (bHSI/I‘IeCKI/IX SIBIICHUH B

OKpYyKaromeM MUpe, B TOM YUCIIC (pI/ISI/ILICCKI/IC SIBJICHUA B IPHUPOAC,
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1.5

IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SIBICHUI

ONMCHIBATh HM3y4YEHHBbIE CBOICTBA Ten M (PU3MUECKHE SIBIICHUS,
UCTONB3ysd (U3MYECKHE BETUYMHBI, NPU OMHMCAHUH TPABUILHO
TpPakTOBaTh  (DU3MYECKUH  CMBICT  MCIOJNB3YEMbIX  BEJIMYHUH,
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHMH, HAXOIUTh
(GopMyIibl, CBS3bIBAIOIINE JaHHYIO (U3MYECKYI0 BEIHUYHUHY C
JIPYTUMH BeIMYUHAMHU, CTPOUTH TPaQUKH N3yUECHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYHH

XapaKTCpHU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘I€CKI/I€ SABJICHUA U ITPOLECCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3dKOHa M 3alluCbiBaTb €10 MAaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PU3NYECKHE MTPOIIECCHl M CBOIMCTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CUTyaluld IpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILAroB ¢ IMOMOIIBI0 2 — 3 U3y4YEHHBIX CBOMCTBa

(bU3NIECKUX SIBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemats pacuéTHble 3a7auyu (omuparonyecs Ha cucremy u3 2 — 3
ypaBHEHUI), WCIONB3Yysl 3aKOHBI W (OPMYJbI, CBS3BIBAIOIINE
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3aJauyd
3aMUChIBaTh KPATKOE YCIOBHE, BBISBJISITH HEJOCTAIONINE WU
M30BITOYHBIE IaHHBIC, BRIOUPATH 3aKOHBI U JOPMYIIbI, HEOOXOANMBIE
JUTSL PEIIeHUs], IPOBOJANTH PACUEThl M OLICHUBATh PEATMCTUYHOCTH

TOJIYUYCHHOT' O 3HAaUCHUA (I)I/I3I/ILIGCKOI\/’I BCIIMYHHBI

pacCiio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPU IMMOMOIIA
(1)PI31/I‘IGCKI/IX MCTOOAO0B, UCITOJIB3Ys ONMMCAHUEC UCCIICA0OBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKECHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPSAAKA
MIPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTh BBIBOABLI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOI[eHI/II71 1 OIIBITOB

MPOBOJNTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SIBICHUH WU
(bu3MYECKUX CBOICTB TeIl: CAMOCTOATEIBLHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYyIOBaHMS, OMUCHIBATH X0 OIBITA U €ro

pe3ynbTaThl, (OPMYJIUPOBATh BHIBOIBI




1.10

1.11

1.12

MPOBOJUTH TPU HEOOXOTUMOCTH CEpPHI0 NPAMBIX H3MEPEHU,
OIpeIeTIsisl CpeHee 3HAYCHHE H3MepseMOil BeauuuHbI ((HOKyCHOE
paccTrosiHie coOMparoIel JTHH3bI), 00OCHOBBIBATH BBIOOP crocoba

U3MEpEeHUS (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DM3MUECKUX BEITUYHMH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBATH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTaHOBKY, (DMKCUPOBATH PE3YJIbTAThI
MOJIYYCHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

rpa(l)I/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCIECA0BaHUA

MPOBOAUTh  KOCBEHHBIE  U3MEpPEHHs  (PU3MUECKUX  BEJIUYUH:
IJIAHUPOBaTh ~ HW3MEPEHHUsA,  COOMpaTh  SKCHEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh HW3MEPEHHUs, CIEAys MPEeIIOKEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAYCHUE BEJIWYMHBI W AHAIM3UPOBATH
MOJyYEHHBbIE PE3yJlbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKM Oe30macHOCTH Ipu  pabdoTe cC

1abopaTopHBIM 000PyIOBAHUEM

pa3nuyaTh OCHOBHBIC MPU3HAKU M3YUEHHBIX (DU3MUYECKHX MOJEINEH:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHBIH
HMCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa,

HYKJIOHHag MOACJIb aTOMHOTO Apa

XapaKkTepu3oBaTh MPHUHLUIBI JAECUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONMCAHMS, UCIOJIB3Ys
3HaHUS O CBOMCTBAaxX (DM3MYECKUX SBICHUH U HEOOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJOTMYECKHUX MPOIECCOB MPU PEHICHUH Y4eOHO-ITPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBbI JIJIsl HOCTPOSHUS M300paKeHUH B IIJIOCKOM

3epKajie ¥ COOMpAroNIeH JTNH3e

1.17

MPUBOJUTE TpUMEpHl (HaXoAWTh HH(MOpPMaLKIO O MpUMeEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM Ui oOecredeHus Oe30MacHOCTH IMpu

O6paH_IeHI/II/I C npn60paMH n  TCXHHUYCCKHUMH yCTpOﬁCTBaMI/I,




1.18

1.19

1.20

1.21

COXPAaHCHUSA 3I0pPOBbA U COGJIIO,ZLGHI/IH HOPM 3KOJOTHYCCKOTro

MOBEJICHUS B OKPYKAIOIIECH cpefie

OCYIIECTBIIATh MOUCK HMH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATENHHO (HOPMYIUPYS TOUCKOBBIN 3aIpoc,
HaxOJUTh IIyTH OIPENEJICHUS] JOCTOBEPHOCTH  IOJIYyYEHHOM
nH(OpPMAIIMA HAa OCHOBE MMEIONIUXCS 3HAHUW M JIOTMOTHHUTEIBHBIX

HMCTOYHHKOB

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YEeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3MUYECKOTO COAEp KaHUsl, CIIPABOYHBIC
MaTepuaibl, pecypcsl cetd MHTepHeT; Binaaers InpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLUK U3 OJHON

3HAKOBOM CHCTEMBI B APYT'YIO

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
coJiepKaHusl, MyOJIMYHO MPEICTABIATh PE3yIbTaThl IPOSKTHON WU
HCCIEAOBATEIIbCKON  NEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh M3yYCHHBIA TOHATUUHBIA ammapar HW3y4aeMoro
paszena (U3MKU U CONPOBOXKAATh BBICTYIUIEHHE IpPE3EHTalueil ¢

y‘IéTOM 0COOEHHOCTEH AayauTOpUN CBEPCTHUKOB

IIPpH BBITIOJIHCHU U y‘-IC6HI>IX IIPOCKTOB U I/ICCJ'ICI[OBaHI/II\/'I (1)I/ISI/I‘-ICCKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B Tpyniie B COOTBETCTBHUU C
IIOCTAaBJICHHBIMU 3ajgadyaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ )51 KOPPECKTUPOBATH €ro, aICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTHL TI'PYHIIbI, BBICTPAHNBATH
KOMMYHHUKATHBHOC B3aHMOHeﬁCTBHe, MMPOSBJIAA T'OTOBHOCTH

paspeniath KOH()IUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

®uszuka — Hayka O MNpUpoAe. SIBieHUs NIpPUPOIBIL.
DusnuyecKkue SABICHMUS: MEXAaHWYECKUE, TEIUIOBBIE,

QJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®dusnyeckue BenuuuHbl. M3mepeHue (uzMuUecKux
BenuunH. ®usnyeckue mnpubopsl. I[lorpemrHocTs

n3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOA MMO3HAHUS: HAOIIOACHUE,
IIOCTAaHOBKA Hay4YHOT'0 BOIPOCA, BBIABH)KEHHUE TUIIOTES,
SKCIIEPUMEHT 10 IPOBEPKE THUIIOTE3, OOBSICHEHUE

Ha0II01aEMOT0 SIBIIEHUS
Onucanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH

[TpakTueckue paboThI:

N3mepenne paccTosiHUN.

N3mepenne 00bEMa )XKUAKOCTH B TBEPIOTO Tea.
Omnpenenenue pa3MepoB MajbIX TeN.

N3mepenne teMrepatypbl Ipy MOMOIIU KUIAKOCTHOTO

TECPMOMCTpPA U AaTYHNKa TEMIICPATYPbI

INEPBOHAYAJIbHBIE CBEJJEHM A O CTPOEHNU BELLIECTBA

2.1

2.2

2.3

CrpoeHue BemecTBa: aTOMbI U MOJIEKYJIBI, UX Pa3MEpBI.
OnbIThl, /10Ka3bIBAIOLIME JUCKPETHOE  CTPOEHHUE
BELIECTBA

JBuxenne 4yactun BemectBa. CBA3b  CKOpOCTH
JIBIDKEHUSI 4YacTUI[ ¢ Temmeparypod. bpoyHoBckoe
JBIDKeHUe, T y3us

B3aumopeicTBie 4acTHI] BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAaHHUE




AFpeFaTHBIC COCTOSAAHUA BCIICCTBA: CTPOCHUC TIa30B,

KHUAKOCTEH W  TBEPABIX (KPUCTAIUIMYECKHX) Tell.

2.4 B3anmocCBsA3b MEXIy CBOMCTBAMM BEILECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U MX aTOMHO-MOJEKYJISPHBIM
CTPOCHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[TpakTuyeckue paboOTHI:
Onenka JauaMmeTrpa aromMa METOAOM psiaoB  (C
UCToJIb30BaHueM (GoTorpaduii).

2.6 OnbITEl MO HAOMIOJAEHUIO TEIUIOBOTO PACIIMPECHHS

ra3os.
OnbITH 110 06Hapy>KeHI/IIO ﬂeﬁCTBHH CHII

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE U
' HEPAaBHOMEPHOE JBM)KEHUE
2 Ckopoctb. CpenHsis CKOpPOCTb IpPU HEPABHOMEPHOM
' JBIKEHUH. Pacdy€r myTH 1 BpeMEHU JBUKCHUS
SIBnenue uHepuuu. 3aKkoH MHepLUuU. B3aumoneiicTeue
3.3 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
3.4 IInotHocts  BemectBa.  CBsA3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BEIleCTBa
3.5 Cuna xak XxapakTepHCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ympyroctu u 3akoH ['yka. M3amepenue cuibl ¢
' IIOMOUIBIO AUHAMOMETPA
37 SIBneHue TAroTeHUs U cuia TskecTH. Cuia TSKeCcTH Ha
' Ipyrux mianerax. Bec rena. Hesecomocts
38 Cuna tpenus. TpeHue CKOJIBXEHUS M TPEHHUE MOKOS.
' Tpenue B npupoje U TEXHUKE
3.9 CrnoxeHWe CWJI, HalpaBJIE€HHBIX IO OJHOW TMPSMOI.
' PaBHOelicTBYOIIASA CHIT
3.10 [TpakTyeckue paboOTHI:




3.11

3.12

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS
(wrapuka B JKUAKOCTH, MOJEIH 3IIEKTPUUYECKOrO
aBTOMOOWIIT M Tak pganee). OmnpenencHue cpenHein
CKOPOCTH CKOJIbKEHHMA Opycka WIM IIapuka 110
HAKJIOHHOM IulockocTH. OmpeneneHue IUIOTHOCTU
TBEéprOoro  Tema.  OmbITHl,  JEMOHCTPHPYOILUE
3aBUCUMOCTH PacTsDKeHUs (nedopMarin) NpyKUHbI OT
HOPUIOKEHHON cuibl. ONBITHL, JAEMOHCTPHUPYIOLIUE
3aBHCHUMOCTb CHJIbI TPEHMSI CKOJIBKEHMSI OT BEca Tela U

XapakTepa COoIpruKaCaroImmnxcs HOBCpXHOCTCﬁ

dusnuecKue ABICHUS B IPUPOE: IPUMEPHI JBHKEHUS C
Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKMBOM IPUPOJIE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

Texauueckue YCTpOﬁCTBaZ JAUHAMOMCTP, ITOAIIUITHUKHU

JIABJIEHUE TBEPIBIX TEJI, YKUJIKOCTEN 1 TA30B

4.1

4.2

[aBnenue TBEpmoro tena. CrnocoObl YMEHBIIEHUS U
YBEJIMYEHUS J1aBICHUS
[aBnenue ras3a. 3aBHUCHUMOCTb JaBIEHHMS rasa oOT

00BEMa, TeMIiepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepe)lal{a JaBJICHHUA TBépI[I)IMI/I TCJIaMU, XKUAKOCTAMU U

razami. 3akoH Ilackams. IIlHeBMaTHUeCKHE MAIIIMHEI

3aBUCUMOCTh JIaBJE€HUS JKMJIKOCTH OT TIyOMHBI.
I'unpocraTuueckuii  mapajokc. CooOmraromuecs

COCYyIHBI. FI/II[paBJ'II/I"IeCKI/Ie MCXAaHU3MBbI

Atmochepa 3eminn u aTMocepHOe JaBICHHE.
[IpuuynHBl  CylIeCTBOBaHHUS  BO3AYIIHOW  00OJOUKH
3emun. OnpiT Toppuueinnu. 3aBUCUMOCTh
aTMOC(EpPHOT0 JABJICHHUS OT BBICOTHI HAJ YpPOBHEM
MOpst

Nsmepenne armocheproro masieHus. [Ipubopsr mist
U3MepeHus aTMOCHEPHOTO AaBIICHUS

JlelicTBUE KUIKOCTH W ra3a Ha IOIPYKEHHOE B HUX
Teno. BrelTamkuBaromasi (apxumenoBa) cuia. 3aKoH

Apxumena




4.8

[InmaBanue Ten. Bo3ayxornnaBanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBUCHMOCTH Beca Tela B BOJiE OT
00béMa TOTpYKEHHOW B IKHIKOCTh 4YacTH Tela.
OnpeneneHre BBHITATIKUBAIOLIEH CHUJIIbI, JEUCTBYIOIIEH
Ha TeJo, MNOrpyXkEéHHoe B KUAKOCTh. IlIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIIEH
Ha TEJI0 B JKUIAKOCTU, OT Macchl Tella. OIBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTH  BBITAJIKHUBAIOIICH
CHJIBI, ICUCTBYIOLICH Ha TEJO B XKHUJIKOCTH, OT 00BEMA
MOTPY>KEHHOU B AKUIKOCTh YACTH Te€Jla U OT IVIOTHOCTH
)kugkoctd.  KoHCTpyupoBaHme — apeomeTpa  WIH
KOHCTPYMpPOBAaHHUE JIOJKM U  OmpeneneHue  eé

TPY30IO0IbEMHOCTH

4.10

du3nueckue SAIBJICHUA B npupoac: BINAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKUBOM OpraHu3Mm,

IJIaBaHUE PhIO

411

TexHuueckue yCTpoWcTBa: COOOMIANOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, TMJPABIMYECKUHN Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, OPIIHEBON HAcocC,

apeomeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 Mexanudeckast MOIITHOCTh

53 [Ipocthie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAS

' 10cKkocTh. [IpaBuso paBHOBecHs pblyara

5.4 [TpumeHeHue paBuia PaBHOBECHS pbldyara K OJI0Ky
«3onmoroe  mpaBwio»  MmexaHuku. Koapduuuent

5.5 MOJIE3HOTO  JAeiicTBUA  MexaHu3moB.  [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToreHmanbHast SHEPTUM TeJA, MOJHIATOrO HaJl 3eMIER

5.7 Kunernueckas sneprus

58 [TonHas mexaHwdeckasi YHEprus. 3aKOH U3MEHECHHS U

COXpPaHCHUA MEXaHU4YeCKOMH OHEPIruun




5.9

5.10

[TpakTuyeckune paboOTHI:

###Par###Onpeneneaue pabOThl CUJIBI TPEHHS TIPHU
PaBHOMEpPHOM JIBUKCHUU TeJla MO TOPU30HTAIBHOMN
nosepxHoctu. lMccnenoBaHue YCIOBUI paBHOBECHS
ppaara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

I/ISYLIGHI/IC 3dKOHa COXpaHCHHA MEXaHUYEeCKOMH OHEpIrun

dusnyeckue SBICHHSI B npupoac: pbHaru B TCJIC

YCJIOBCKaA

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckne yCTpPOMCTBA: pblUar, IOABUKHBIA U
HEMNOJIBWKHBIN OJIOKU, HAKIIOHHAS TNIOCKOCTb, TPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 1eMEHTHI COePKAHUS

TEIUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOI
TEOpUU CTPOEHHUs BemiecrBa. Macca M pa3Mepsl
MoJIeKyll.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOHGKYH}IpHOKHHeTI/I‘IeCKOﬁ TCOpHUn

Monenu  TBEPAOro, JKUAKOTO M razo00pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHble
Tena

OOBsicHeHHE CBOICTB I'a30B, )KUAKOCTEH U TBEPBIX TEI
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIIPHOKMHETUYECKOU
TEOPUHU

CMaunBaHUE U KaWUISIPHBIE SBJICHUS

TennoBoe pacmMpeHne U cKaTue

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXXCEHUA YaCTHUI]




Buyrpenuss JHEPTHUSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILICHHE
paboThI
6.8 Bunst TEIJIONepeIauu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YeHUE
KommuectBo  TemnoTel.  YaeinbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTo OanaHca
6.11 [InaBneHne ®W  OTBEpAEBAaHUE  KPUCTAJUITMUYECKHUX
. BELLECTB. Y eNbHAas TEIUIOTA IIJIaBICHUS
[TapooOpazoBanue u  KoHaeHcanusa. Vcnapenwue.
6.12 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BrnaxxnocTs Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPaHUs
[Tpunnuner  pabotel  TemioBbix jaurareneid  KIIJI
6.15 TEIJIOBOTO JIBUTATeNsl. TeroBble ABUTATENIN U 3alUTa
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TPEBPAIICHUS DHEPTUU B
6.16
TEIJIOBBIX MPOLECCAX
[TpakTudeckue paboThI:
OnpiThl 10 OOHapyXeHUI0  JEHCTBUS  CHJI
MOJICKYJIIPHOTO TIPUTSKEHUSI.
OnbITel 1O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOU
COJIM UJTU caxapa.
6.17

OnpIThl 10 HAOMIOACHUIO TEMJIOBOIO PACIIUPEHHS
ra3oB, KUJIKOCTEN U TBEPIBIX TEIL.

Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINPHIIA.
OnbITHI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTD JIaBICHUS

BO3JIyXa OT €r0 00bEMa U HarpeBaHHUS MIIH OXJIAKICHHUS.




IIpoBepka rUNOTE3BI JUHEWHOW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA >KUIKOCTH B TEPMOMETPUYECKONU TpyOKe OT
TEMIIEpaTypBbl.

HaGmoienne n3MeHeHus BHYTPEHHEH SHEPTUH Tela B
pe3yNbTaTe TEIIoNnepeaadu U padoThl BHEITHUX CHIL.
HccnenoBanue SBJICHUS TerooOMeHa npu
CMELIMBAHUM XOJIOJHOM U rOpsiueid BOJBI.
OrnpezeneHue KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOTO
BOJIOM NP TEMI00OMEHE C HArpeThiM METAJUTMYECKUM
LUAJUHIPOM.

Onpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.
Uccnenosanue npouecca ucnapeHus.

Omnpenenenre OTHOCUTEIILHON BIAXKHOCTH BO3/1yXa.

OHpeI[CJ'ICHI/IC yz[eanoﬁ TCIIJIOTHI IIJIABJICHHUA JIbJA.

6.18

6.19

dusnueckre SBICHUS B MPUPOJIE: IMOBEPXHOCTHOE
HATsDKEHUE W KaNmWUIApHBIE SIBIIGHUS B TIPUPOJE,
KpUCTAJUIBI B IPUPOE, n3nyuenue CollHIa, 3aMep3aHne
BOJIOEMOB, MOpCKUE Opusbl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpOMCTBA: KamWIUISAPbl, NPUMEPHI
MCIOJIb30BaHUsl KPUCTAIJIOB, KUJAKOCTHBIN TEPMOMETD,
JATYUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCI]Ib BHYTPECHHETO CrOpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Ten. [[Ba posia dIeKTpUIECKUX 3apsiioB
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIBI B3aMOJIECHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DJEKTpUUECKOE noJie. HanpsxénnocTs

7.3 anekTpudeckoro mnonsd. [lpuHnunm — cyneprozunyu

AIIEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE)




Hocurenn »neKkTpUuecKUX 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
- ONEeKTpUYEeCKU  TOK. YCIIOBUSL  CYyLIECTBOBaHUS
' ANEKTPUUYECKOTO TOKa. ICTOUHHMKY MOCTOSIHHOTO TOKA
HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
1.7 XUMHUYECKOE, MArHUTHOE). OJIEKTPUUECKUH TOK B
KUIKOCTAX U razax
- Onektpuueckass unenb. Cuia ToKa. DJIEKTPUUECKOE
' HaIpsKEHUe
29 CornpoTuBieHne MMPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3axon OMma 11 yyacTKa Lenu
[locnenoBarenpHOE W MNapajUIeIbHOE COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGoTta ¥ MOIIHOCTH 3NEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyisa — Jlenna
213 DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM
. sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTrosiHHBIE MarHuThl. B3auMoaericTBUEe MOCTOSTHHBIX
7.14
MarHuTOB
MaruutHoe mnosie. MarHuTHoe moje 3eMiM U €ro
7.15
3Ha4YEHHE IS )KU3HU Ha 3emiie
216 OmneiT Opcrena. MarHuTHOE TIOJIE  DJIEKTPUUECKOTO
' ToKa. [[puMeHeHne 3JIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME€ MArHUTHOTO MOJSI HA MPOBOJHHUK C TOKOM.
217 DneKTpoaABUTaTENb IOCTOSHHOTO ToKa. Mcnonp3oBanue
' AJIEKTPOJIBUraTeell B TEXHUYECKUX YCTPOMCTBaX U Ha
TpaHCHopTe
218 Oneitel ®apanes.  SIBneHue  2IEKTPOMArHUTHON

nHaykiuu. [Ipasuno Jlenna




7.19

7.20

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEHUs
DJIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTyeckue paboTHI:

OnbIThI 10 HAOJIIOJCHUIO 3TIEKTPU3ALMH TeJl MHYKLIHUEH
U TIPU COTIPUKOCHOBEHHUH.

HccnenoBanue ACUCTBUSA DIEKTPUYECKOrO IOJSA HA
IIPOBOJIHUKY U JUIJIEKTPUKH.

C6opka u mnpoBepka pabOThl 3IIEKTPUUYECKOH LIEeMU
IIOCTOSIHHOT'O TOKaA.

W3mepeHue U peryJiupoBaHue CUIIbI TOKA.

M3mepenue U peryaupoBaHue HaNPsHKEHUS.
HccnenoBaHue 3aBUCHUMOCTU CHJIBI TOKa, HAYIIETO
yepe3 pe3ucTop, OT CONPOTHUBIEHHMS pe3ucTopa Hu
HAIpPsDKEHUS Ha pEe3UCTOpE.

OnpbITHI, JEMOHCTPUPYIOILIKE 3aBUCUMOCTh
AJIEKTPUUYECKOTO CONPOTUBIICHUS MPOBOJHHMKA OT €ro
JUIMHBI, TUTOLA/IM TIONIEPEYHOI0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBWiia CIOXKEHHUS HaNpsHKEHUH Tpu
MOCJIEZIOBATEIbHOM COEAMHEHUU [JBYX PE3UCTOPOB.
[TpoBepka mpaBuiia i CUIbI TOKA MPHU HapajielIbHOM
coeMHeHUu pe3ucropoB. OmpeneneHue  pabOThI
AIIEKTPUYECKOTO TOKA, HUAYHIETO Yepe3 pe3UcTop.
OmnpeneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIIETISIEMON Ha pe3ucTope. Hccnenosanue
3aBHCHUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.
Uccnenosanue MarHUTHOTO B3aMMOJICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydeHue MarHuTHOTO IOJIs
MOCTOSIHHBIX MAarHUTOB TpH HMX OOBEAUHEHUH U
pazaenenuu. Mccienopanue neiCTBUS SIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OneITHI,

ACMOHCTpUPYIOIIUC 3aBUCHUMOCTb CHIJIbI




B3aI/IMOIIeI>’ICTBH51 KaTyliKU ¢ TOKOM U MaroiuTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B Karymke. l3ydeHue
JIEACTBHUSI MAarHUTHOTO MOJIA Ha IMPOBOJHUK C TOKOM.
Konctpynposanue u U3y4EHUE paboTsl
3JIEKTPOABUTATEIS. H3zmepenne KII
ANIEKTPOJIBUTaTE€IbHON  yCTaHOBKU.  OmNbITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON
WHIYKIMU: HCCIICIOBAHUE W3MEHECHHN 3HAYCHUS U

HaIlpaBJICHHUA UHAYKIIMOHHOT'O TOKa

7.21

7.22

dusnueckue SBICHUS B TNPUPOAC: IICKTPUUECKUE
SBIICHUST B arMocdepe, dIICEKTPUICCTBO  IKUBBIX
OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MOoI0CoB,
POJIb MATHUTHOTO TIOJIS TSI KU3HU Ha 3eMJie, TIOJIsIpHOe

CHAHHC

TexHuueckue ycTpOMCTBA: 3JIEKTPOCKOII, aMIIepMETp,
BOJIETMETP, PEOCTAT, CYETUUK HIIEKTPUUECKON SHEPTHH,
AIIEKTPOOCBETUTENFHBIE TMPUOOPHI, HarpeBaTeIbHbIC
AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEIOXPAHUTENN, DIIEKTPOMArHUT, 3JEKTPOJBUIATEID

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Kox snementa [TpoBepsieMbIe AIEMEHTHI COIePIKAHUS
paszznena
MEXAHWYECKUME SIBJIEHU
81 MexaHuueckoe JBIKEHHE. MarepualibHas TOYKa.
' Cucrtema orcuéra
a 8.2 OTHOCHUTENBHOCTh MEXAHHYECKOT'O IBMKEHUS
8.3 PaBHOMEpHOE MPSAMONMHEHHOE IBUKEHUE
HepaBHoMepHOe npsiMonnHeliHOe nBuxkeHue. CpenHss
8.4 W MTHOBEHHAs CKOPOCTh Tejla MPH HEPaBHOMEPHOM
NIBIDKEHUN




VYckopeHne.  PaBHOYCKOpPEHHOE — IIPSIMOJIMHEWHOE

8.5
JIBUKCHHE
8.6 CoOoanoe magerue. OnblThl [anuiies
PaBHOMepHOE NBHXKEHUE MO OKpY:KHOCTH. Ilepuon u
8.7 gacTtoTa oOpamieHus. JIuneitHas u yrioBasi CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT CynEepNO3UIIUU CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cua TpeHus: CUiIa TPEHUS CKOJIBKECHHUS, CHIIAa TPEHUS
' MOKOSI, TPYTUE BUJBI TPCHUS
814 Cuna TSDKECTHU W 3aKOH BCEMHPHOTO TSTOTECHHS.
' Yckoperne cBOOOTHOTO MaICHHS
815 JBuxenne mmaHer Bokpyr Conuna. Ilepas
' KOCMHYECKasi CKOpocTb. HeBecOMOCTh 1 meperpys3ku
PaBHOBecue MarepuanmbHOM TOYKHU. AOCOJIOTHO
8.16 )
TBEPJI0€ TEIO
817 PaBHOBecue TBEPHOro Teiaa € 3aKPEIIEHHON OChIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc tena. 3menenne umnyibea. IMImynsc cuiisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABM>KEHUE
8.21 MexaHunueckas paboTa U MOIIHOCTb
8.9 PaGota cun TsbKecTH, ymnpyroctd, TpeHus. CBs3b
' SHEPruu U paboThI
893 [ToreHnmanbHass DJHEPrUsi Tela, TIOJHATOTO HAJ
' MOBEPXHOCTHIO 3eMJIH
8.24 IToTeHnnanbpHas SHEPTUA CXKATON NPY>KUHBI
Kunetnueckast sHeprus. Teopema 0 KHHETHYECKOH
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUH




8.27

[TpakTuyeckune paboOTHI:

OmnpeneneHne cpeHe CKOPOCTH CKOJILKEHUST OpycKa
WIA JBWKCHUS IIapUKa MO HAKIOHHOW IJIOCKOCTH.
OmnpeneneHne yCKOPEHUs Tella MPU PaBHOYCKOPECHHOM
IBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM  JIBHKCHHHM  0€3  HadaJbHOM
CKOpOCTH.

[IpoBepka THHOTE3BI: €CIM HPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HaYaJIbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK P HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJTBI TpEeHUs
CKOJIbKCHUST OT CHJIBI HOPMAIbHOTO JIaBJICHUS.
Onpenencane KOIPPUIMCHTA TPEHUS CKOJIBKCHHS.
OmnpeneneHue XECTKOCTH TpYKuHBL OmnpeneneHue
pabOThI CHJIBI TPEHHUS MPH PABHOMEPHOM JIBHIKCHHH
TeJa Mo TOPU30HTAIBHOM MOBEpXHOCTH. OnpeielicHne
paboThl CHJIBI YIPYrOCTH IpU MOABEME Tpy3a C
UCIIOJIb30BAHUEM  HETIOABIKHOTO U IOJIBUYKHOTO

OJIOKOB

8.28

du3nuecKkue SIBICHUS B npupoac: MPUIUBEI U OTJIMBBI,
JABWKCHUC INJIIAHCT ConHeuyHoMn CHUCTCMBbI, PCAKTUBHOC

JABMIKCHUC )XHUBBIX OPTraHU3MOB

8.29

TexHHYeckne yCTpPOWCTBA: CIUAOMETpP, JaTYUKHU

MMOJIOKCHHSA, PACCTOAHHNA U YCKOPCHUSA, PAKCTHL

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JIBIDKEHHUE. OCHOBHEBIE
9.1 XapaKTepUCTUKH  KOJeOaHWH: TepuoJl, 4acroTa,
aMILTUTY/1a
MaremMatnyeckuii M TOPYXKUHHBIA ~ MAasTHUKH.
9.2 [IpeBpamienre  »Heprud  Npu  KojeOaTeaTbHOM
JIBIOKCHUHT
93 3aryxaromue kojiebanus. BeiHyxIeHHbIe KOIeOaHMUs.

Pe3zonanc




9.4

Mexanndeckre BOaHBL. CBOHCTBA MEXaHUYECKHX
BoJiH. IIpomonbHble W momnepeuHbie BOJHBL JjiMHA
BOJIHBI u CKOpPOCTb et pacnpocTpaHeHUS.
MexaHu4eckue BOJIHBI B TBEPIOM TeJle, CEHCMUYECKUE

BOJIHBI

9.5

3Byk. [')pomMKkoOCTb U BbICcOTa 3ByKa. OTpakeHuE 3ByKa

9.6

Wudpa3Byk U yIbTpa3ByK

9.7

[TpakTuyeckue paboOTHI:

OmpezneneHre 4acTOoThl M Iepuojga  KosieOaHWit
MaTeMaTU4eCKOro MasTHHKA.

OmpeneneHnne 4YacTOTBl M IEpUoJa  KOJIEOAHWIA
NPY)KUHHOTO MasTHUKA

HccnenoBanre 3aBUCHMOCTH IepHoja KosieOaHuit
NOJIBELICHHOTO K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanre 3aBUCHMOCTH IepHojia KosieOaHuit
NPY)KHHHOTO MasTHHKa OT Macchl rpysa. [IpoBepka
HE3aBUCHMOCTH  Hepuoga  KoieOaHuik  rpysa,
MOJIBELIICHHOTO K HUTHU, OT MacChl rpy3a U ®KECTKOCTU
npyXuHbl.  V3MepeHHe  yCKOpeHUS  CBOOOIHOrO

naacHus

9.8

9.9

duznueckue ABJICHUS B IPUPOJE: BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJIHBI,
I[yHaMH, X0

TexHu4yeckne yCTpOMCTBA: 3XO0JOT, HCIOJb30BaHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

DIIeKTPOMArHUTHOE T0JIe. DIEKTPOMArHUTHBIC BOJTHBI.
CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH

[ITkana 3EKTPOMArHUTHBIX BOJIH

DnekTpoMarHuTHas npupojaa cBera. CKOpoCTh CBeTa.
BonnoBrle cBOMCTBA cBETa

[TpakTudeckue paboThI:

N3ydeHne CBOWMCTB BJIEKTPOMArHUTHBIX BOJH C

MOMOIIBI0 MOOUIIBHOTO TenedoHa




11

@dusnueckue SBICHUS B TNPUPOJAE: OHOIOTHYECKOE
10.5 JIEWCTBHE  BUAMMOTO,  YJIbTPApHUOJIETOBOTO U
PEHTIE€HOBCKOI'O U3JIy4eHUI
106 TexHuueckue YCTPOMCTBA: HCII0JIb30BAaHUE
' AIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast monens cBera. MIcTOUHMKHM cBeTa
11.2 [IpssMmonuHEITHOE pacpocTpaHEeHNEe CBETa
113 Otpaxxenue cBera. [lmockoe 3epkaso.  3akoH
' OTpa)KeHHsI CBETa
114 [Ipenomnenue cBeTa. 3aKOH NPEJIOMIICHHUS CBETA.
' [TosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xox nyyen B JIMH3E
118 OnTrueckas cucrema Qoroarnmapara, MEKPOCKOIIA U
' TejecKorna
117 'maz kak onTudeckas cuctema. bIuM30pykocTh
. JTAIbHO30PKOCTh
118 Pasnosxxenue 6enoro ceera B criektp. OnbiTel HploToHA.
' CrnosxeHue crieKTpajbHBIX IIBETOB. Jlucriepcus cBeTa
[TpakTiueckue pabOThI:
#H#Par###ccnenoBanue 3aBHCHUMOCTHU yria
OTpaXeHMsI CBETOBOTO JIyya OT yIJia MaJeHusl.
HHHPar###113yueHne  XapakTepUCTUK HM300paKeHUs
IpeIMeTa B INIOCKOM 3epKalle.
#H#Par###ccnenoBanue 3aBHCHUMOCTHU yria
119 MIPEJIOMJIEHUSI CBETOBOI'O Jiyda OT yrja MaJeHus Ha

IpaHMIIEe «BO3YX — CTEKJION.
###Par#H#lonyuenne u300pakeHUH C TMOMOILBIO
coOuparoIieii TMH3BL.

#H##Par###Onpeneneaue (POKyCHOTO pPACCTOSHHS U
ONTUYECKOH CUJIBI COOMparOIeil TUH3BI.
H#HAH#Par#H#0OnbITHL 10 Pa3lIOKEHHI0 OeJIoro cBeTa B

CIIEKTP.




H#AH#Par###OnbITHl 0 BOCIIPUATHIO LIBETA IPEIMETOB

IpU UX HAOIIOJACHUH Yepe3 LIBETOBbIE (PUITBTPHI

dusnyeckue IBICHUS B Ipupoac: 3aTMEHUA COJ'IHI_Ia u

11.10 JlyHbI, IBeTa TEJ, ONTHYECKHUE SIBICHUS B aTMocdepe
(uBeT HeOa, pedpakmus, paayra, MUPax)
1111 TexHu4yeckue  yCTpOKHCTBA: OUKH, TIEPHUCKOII,
' ¢doToanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBBIE SIBJIEHM S
191 Omnwitel Pesepdopna u 1uranerapHas MoOJENb aToMa.
' Moaens aroma bopa
5 Ucnyckanune u morionieHue cBera aroMoM. KBaHTHI.
' JIuneluaThie CIIEKTPHI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus
s Crpoenue aromHoro sjapa. HykinonHas Mozens
' aTOMHOTO siapa. M3oTonsl
125 PannoaktuBHbie nipeBpamienus. [lepuos nmomypacnana
' ATOMHBIX SIJIEP
" SnepHble peakun. 3aKOHBI COXPAHEHHS 3apsS0BOTO U
' MAacCOBOI'0 YHCEII
197 DOHeprusi CBs3M aroMHbIX sjaep. CBs3b Macchl U
12 ' SHEPTUH
128 Peaknun cunTe3a u genenus sjaep. Mcrounuwku
. sHeprun CoJIHLIA U 3BE3]T
12.9 SlnepHas oHepretuka. JledcTBUE paaMOaKTUBHBIX
' W3JIYYCHHI Ha )KUBBIC OPTaHU3MBI
[TpakTiueckue pabOThI:
HaGmroienne CHOOMHBIX M JIMHEWYaTBIX CIIEKTPOB
12.10 W3ITy9CHHS.
HccnenoBanue TPeKoOB: U3MEPEHUE SHEPTUM YACTUILIBI
10 TOPMO3HOMY TyTH (110 hoTOrpadusm).
W3mepenune paarnoakTuBHOTO (hOoHA
duznueckue SBJIEHHS B MPUPOJIE: ECTECTBEHHBIN
12.11 PagOAKTUBHBIN ¢oH, KOCMHYECKHE JIy4H,

pPaaArOaKTUBHOC U3JIYUCHUC HNPUPOAHBIX MHHCPAJIOB,




12.12

JICUCTBUE PATMOAKTUBHBIX M3JIy4YCHUH HA OpPraHU3M

YECJIOBCKA

Texnuueckue yCTpoOiiCTBA: CHEKTPOCKOII,

WHJUBHIyaJIbHBINA O3UMETD, Kamepa Bunbscona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKM B  HAYYHOW KapTUHE  MHUPAa;
c(OPMHUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TO3HABAEMOCTH SIBJICHUI MPUPOJIbI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil pomu (GUMKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHHUKH U TEXHOJOTHil, 00 53BOJIOIUHU
(u3HUYECKUX 3HAHWKA U UX POJIH B LEJIOCTHOW €CTECTBCHHOHAYYHOM
KapTUHE MHpa, O BKIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYKAFOIIIETO

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJOr Ui

3HaHUs O BUAAX MaTepuu (BELIECTBO U IOJIE), O JBWKCHUH Kak
crocobe CyIIeCTBOBAaHMS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHON
TEOPUM CTPOEHMs BEILECTBAa, O (U3NYECKOH CYLUIHOCTH SIBJICHUM
NpUpoAbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3nyaTh SBJICHUS IO OIMCAHUIO UX
XapaKTEepHBIX CBOMCTB W HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX
JaHHOE (U3UUECKOE SIBJICHHE; YMEHHME paclio3HaBaThb NPOSBICHHE
W3Y4YEHHBIX (U3NYECKUX SIBJICHUI B OKpY)KAIOLEM MHUpPE, BBIIEISA

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHOBaMM MOHSTUWHOIO ammapara U CHUMBOJIUYECKOTO
si3pIKa (PM3UKU U UCIOJIb30BAHHUE UX NI pelIeHHUs Y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tes, (PU3WUYECKHE SIBICHUS W

MPpOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIUPHUICCKUC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBA T€l U (I)I/I3I/I‘-ICCKI/Ie

ABJICHUA, UCITIOJIB3Ys (1)I/ISI/I‘ICCKI/IG BCJIMYNHBI

Bnagenne ocHoBaMHM METOJOB HAy4YHOIO TIO3HaHHUSI C Y4ETOM
co0JTr0IeHHs TTpaBUiI 0€30MacHOro TPpyAa: HabIoAeHnEe PU3NUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIBHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 JaHHOTO Habopa 00OpyAOBaHUS 110 HHCTPYKIIMHU, ONUCHIBATH X0/
OTIBITA U 3aIUCHIBATH €0 PE3yJIbTATHI, (POPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpeHHH (u3nueckux
BEJIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOupaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY II0 MHCTPYKIIMH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI M AHAJIU3UPOBATH I10JyYEHHBIE
pe3ysbTaTel ¢  Y4E€TOM 3aJaHHOM IOTPEINHOCTU  Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAIBHBIX MCCIEAOBaHUM;
CaMOCTOSITEJIbHO COOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY M
IIPOBOAUTH  HCCIENOBAaHUE 10  MHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DPM3NYECKUX BEIIMYHMH B BUJE TAOIUI] U
rpaduKOB, YUUTBIBaTh IOTPEIIHOCTH, [JeJIaTh BBIBOJABI IO

pe3yJibTaTaM HCCIIeA0BAHUS

[lonnmanue  XxapakTepHbBIX CBOWCTB  (U3MYECKUX  MoOAeNel
(MaTepuanbHas TOuka, aOCOIIOTHO TBEPIOE TEJIO0, MOJEIIU CTPOCHHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAasi MOJIe/Ib aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX UL

00BsICHEHUS (PU3MUECKUX TIPOIIECCOB

YMeHue oObsACHATh (PU3UUYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallMil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
¢u3nueckux SBJICHUM, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENN

YMmenue pemath pacu€THble 3a7auyu (Ha 6aze 2 — 3 ypaBHEHMI),
UCHOJb3ysd 3aKOHBl M (opMyinbl, CBs3bIBalOIIME (hu3HUecKue
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATh KPATKOC YCJIIOBHC 3alayH,
BBISIBJIATH HEJIOCTAIOIINE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYIIHI,
HeoOXoIuMBbIe 1715l €€ pelleHus, UCII0JIb30BaTh CIPABOYHbIE JJaHHbIE,
MIPOBOAUTH Pacu€Thl U OLIEHWBATH PEATUCTUYHOCTH IOJYYEHHOTO
3Ha4YCHHS (PU3NIECKON BEIMYNHBI; YMEHUE ONIPEACIIATh Pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOHy‘lCHHOﬁ IIpH pCHICHUH 3aJa4r




YMeHHne XapakTepu3oBaThb MPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB MO UX OMKUCAHUIO, UCIIONB3YS 3HAHUS O
CBOMCTBaxX (DM3MUYECKUX SIBICHUW U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIOoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH MpHU
oOpamieHUn ¢  OBITOBBIMH  NpPUOOpaMH U TEXHUYECKHUMHU
YCTPOWCTBAMHU, COXpPAHEHHsS 370pOBbsI M COOJIONEHHS HOPM
9KOJIOTMYECKOr0 TOBEIEHHUS B OKpPYXKAIOLIEH cpene; MOHUMaHHE
HEOOXOJMMOCTH NPUMEHEHHS TOCTIDKCHHH (PU3MKM M TEXHOJOTUH

IJId palqMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TIPEACTABICHUS WHGOPMAITUU
(U3MYECKOTO COIepX)aHUS C HCIOJIb30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh JIOCTOBEPHOCTh
MOJIy4eHHON HWH(GOpMAllMM HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JONOJIHUTEIBHBIX ~ MCTOYHUKOB; yMEHHE HCHOJIb30BATh  IPHU
BBITIOJTHEHUH Y4eOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(U3HYECKOTO COepPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI CETH
Wurtepner; BiameHue 0a30BBIMM HaBBIKAMU MPeoOpa3oBaHUs
vHpOpMalUd W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYI0; YMEHHE
CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIEHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
O ®U3UKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 MEXAHUWYECKMUE ABJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema orcyéra.
' OTHOCHUTENBHOCTD JBU)KEHUS
PaBHOMepHOE U HepaBHOMEepHOE J1BHkKeHUEe. CpeaHsist ckopocTs. Dopmyiia ams
1.2 BBIYKCIICHUS CpeJHel ckopocTu: V = Sft
PaBHOMepHOE NpsAMONIMHEHHOE ABU)KEHHE. 3aBUCUMOCTh KOOPAMHATHI TeJla OT
BPEMEHHU B CIIy4yae paBHOMEPHOI'O NPSIMOIMHENHOTO IBUKEHUS:
13 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHHU MJIsl MPOEKLUHMU CKOPOCTH, IMPOEKLUHU
NepeMeIieHus, IyTH, KOOPJMHATHI TPH PABHOMEPHOM MPSIMOJMHEHHOM
JIBY>KEHUU
3aBUCUMOCTh KOOPJMHATBHI TeJla OT BPEMEHH B CIy4yae PaBHOYCKOPEHHOI'O
MPSIMOJIMHEHHOTO JIBUKCHUSI:
2
S)= Vo, * 1+
2
@opMynbl A MPOEKLUMU TMEPEMELICHUs, NMPOEKLUUU CKOPOCTH M IMPOCKIUH
YCKOPEHHS TIPU PABHOYCKOPEHHOM IPSMOJIMHEHHOM JIBH)KCHUU:
2
14 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JUIS MPOEKLUUH YCKOPEHHs, MPOEKLUUU
CKOPOCTH, MPOEKLUHU IEpPEeMEelIEeHUsl, KOOPAUHATHl IMPH PaBHOYCKOPEHHOM
MPSIMOJINHEIHOM JIBUKEHUU
CBobonnoe nanenue. @opmysbl, ONMHUCHIBAaIONIIME CBOOOIHOE MACHHUE Tea 0
1.5 BEPTUKAIM (JIB)KEHHE Tejla BHHU3 WJIM BBEPX OTHOCUTEIBHO IOBEPXHOCTH
3emin). ['paguku 3aBUCUMOCTH OT BpPEMEHM ISl HPOEKIMH YCKOpPEHUS,




ONpOCKIHUU CKOPOCTU W KOOPAWHATHI IIpPHU CBOGOI[HOM nmaacHuu TCjiaa II0

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BIKEHHUS Tela MO OKpyxkHocTu. Hampapnenue
CKOpPOCTH.

dopmyna A BIUMCICHHUS] CKOPOCTU 4epe3 PajnyC OKPYKHOCTH WM IMEPUOJ

oOpareHus:
2nR
L=
T

LenTpocTpeMuTenbHOe YycKopeHue. HampaBieHue IEHTPOCTPEMUTEIBHOTO

1.6 yckopenus. Dopmyiia Ui BBIYUCIECHUS YCKOPEHUS:
2
a. - L
"R
dopmyna, cBA3bIBAIOIIAS IEPUOJL U YACTOTY OOpalleHUs:
V= 1
T
Macca. [InotHOCTS BemecTBa. @opmyina Uit BBIYMCIIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuurHa. CioxxeHue cui
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CHJIBI, IEHCTBYIOIIEH
Ha TEeJIo
B3anmopeiicteue ten. Tperuii 3akoH HeroTona:
1.11 F. 21 7 _Fl—>2
112 Tpenue nokos u TpeHue ckoibxkeHus. Gopmyna Uit BBIYUCIEHUS MOLYJISI CUJIIBI

TPEHUSA CKOJIBXKCHUA:




Hedbopmanus Tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YIPYTrou
nedopmaruu (3axoH ['yka):

113 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHUS:
FoG. My -i}}:
R:
Cuna 1sprecTd. Y CKOpeHHe CBOOOIHOTO MaeHHUS.
114 ®dopmyna A BBIYMCIEHUS CUIIBI TSDKECTH BOIM3M moBepxHoctu 3emun: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpy3ku
Nwmnynbe Tena — BekTopHas pu3nyecKkas BeIMYUHA.
1.15 p=mi
Nmnynbe cucremsl Ten. M3Menenne umiysnbsca. IMIynbe Cuiibl
3aKOH COXpaHEHUsI UMITYJIbCa 17151 3AMKHYTOU CUCTEMBI TEN:
1.16 p=mmU, +in,U, =const
PeakTnBHOE IBMKEHIE
Mexanunueckas padota. @opmysia JJisi BHIYUCICHHS paOOThI CHJIBI:
A=Fsooso
Mexannueckass MOIITHOCTE:
1.17
v=4
I
Kunernueckas u noreHuanbtas sHeprus. Dopmyia a1 BIYUCICHUS
118 KMHETUYECKOUN dHEPIuu:




TeopeMa o0 kuHeTHUeCKOU YHeprun. Popmyra s BHIYUCICHUS
IIOTCHLIMAJIbHON YHEPTUH TeJa, OJAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanuyeckas dHEeprus:

E=E;+E ?
1.19 .
3aKoH coXpaHEeHHsI MeXaHN4ecKoi aHeprun. Popmyra s 3aKoHa
COXPaHCHUS MEXaHHUYECKOHM SHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBparteHne MeXxaHUYECKON YHEPTUH MPU HATUYUU CUIIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poruar. Momenrt cuitsl: M - FI.
YcnoBue paBHOBeCHs pblyara:
M +M,+..=0
1.20
[TonBwxHbIM 1 HenoaBWKHBIH Ooku. KII/] mpocThix MexaHH3MOB,
n= A‘E[ME:&HE.H
A‘S&TIMHH
JlaBiienune TBEpIOTO TENA.
dopmyna a7 BEIYUCICHUS JaBICHUS TBEPAOTO Tena:
_F
Prs
191 JaBnenue raza. ATMocepHoe JaBieHuE.
I'unpocraTudeckoe AaBlieHHUE BHYTPH KUTKOCTH.
dopmyna s BEIYUCIICHUS JaBICHUS BHYTPHU KHUJIKOCTH:
P=pgh+Dm,
1.22 3akoHn [lackans. ['mapaBnrueckuii mpecc
3akon Apxumena. dDopmyna Isi ONPEAENCHUS BBITATKUBAIONIEH CHIIBI,
123 JeMCTBYIOIIEH Ha TeJI0, TOTPYKEHHOE B )KUKOCTh HIIU Ta3:

F_&m. =pgv




Ycaopue miapaHus Teja. [lnapanue CYZA0B 1 BO3QYXOILTaBAHUC

1.24

Mexannueckue KoyneOaHus. AMIUIMTYJa, MEPUOJ W YacTOTa KOJeOAHWH.

®dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMatnueckuii U INpYKUHHBIA MasTHUKM. [IpeBpamienue sHepruu Inpu

Ko0J1e0aTeIbHOM JIBMKEHUHU
3aryxaromue kojaebanus. BeiHyKaeHHbie kosebanus. Pezonanc

Mexanndeckre BOJIHEI. HpOI[OJ'IBHBIe M IIOIICPEYHBIC BOJIHEI. Z[J'II/IHa BOJIHBI "

CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBIL:

L=v-T

3By1(. FpOMKOCTb " BBICOTA 3BYKa. OTpa)KeHI/IC SBYKOBOﬁ BOJIHBI HAa I'paHUIIC

nByX cpen. MHdpa3Byk u ynpTpa3Byk

1.29

1.30

IIpakmuyeckue pabomul

N3Mepenne cpeaHel IIIOTHOCTH BEIIECTBA; ApXHUMEAOBOM CHUIIBI; KECTKOCTH
IPYXUHBL, KOA(GGUIMEHTa TPEHUS CKOJIbXEHUS; pabOThl CUJIbI TPEHUSI, CUJIbI
YOPYrOCTH; CPpEeIHEH CKOPOCTH ABUKEHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHusi Opycka MpH IBM)KEHUHU 10 HAKJIOHHOM IUIOCKOCTH; YacTOThI U
nepuoja KojebaHW MaTeMaTHMYeCcKOro MasTHUKA; 4YacTOThl M Iepuoja
KoJIe0aHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIErO Ha phlyar;
paboThl CHIIBI YIPYTOCTH MpPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ MOMOILBIO OBHKHOTO
0J10Ka.

HccnenoBanue 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrpyKEHHOMH
YacTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO TABJICHUS U
OT poJia MOBEPXHOCTH; CUJIb YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedopManuu Npy>KUHbI; YCKOPEHUs1 Opycka OT yriia HakJOHa HarpaBIIsSoLIeH;
nepuroja (4acToThl) KoJieOaHU HUTSIHOTO MasgTHUKA OT JUIMHBI HUTH; TIepruo/ia
KoJie0aHUH MPYKUHHOTO MasiTHUKAa OT MacChl rpy3a U jKECTKOCTU MPY>KUHBI;
HCClIeIOBaHNEe HE3aBUCUMOCTU TepHoJia KOoJeOaHUN HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBCpKa YCJI0BUS PABHOBCCHUA pblvara

Dusuueckue s6l1EHUA 8 npupode: NpuUMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOPOCTSIMH B )KUBOW W HEKUBOU MPUPOJIE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJE




YU TEXHUKE, MPUIUBbI U OTIUBBI, ABMWXKEHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PbIUary B TEJIE YEIOBEKA, BIUSIHUE
aTMoc(epHOro NaBJeHUS Ha JKMBOW OpPraHW3M, IUIABAHHE PBIO, BOCIIPUSTHE
3BYKOB >KMBOTHBIMU, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, X0

Texnuueckue ycmpoticmea: CIUAOMETP, JATYUKHU TOJIOKEHHUS, PACCTOSIHUSA U
YCKOPEHHS, IUHAMOMETp, MOJIIUIHUKHA, PAKEThl, pbluar, MOJABUXHBIA U

HCHOI[BPI)KHBIIZ 6J'IOKI/I, HaKJIOHHAas IINIOCKOCTb, IPOCTBIE MEXAaHNU3MbI B 6HTy,

L3l cooOmrarnmecs cocypl, yCTPOMCTBO BOJOMPOBOAA, IHIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

2 TEIUIOBBIE ABJIEHU A
OCHOBHbBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH  CTPOEHUs

2.1 BelecTBa. Mozenu TBEPAOTo, KUAKOTO ¥ Ta3000pa3HOTO COCTOSTHUM BElIeCTBA.
Kpucranmnueckue u amopdHbIe Tena

55 JIBrxkenune uyactul BemecTBa. CBs3b CKOPOCTH JBWKEHHUS YacCTUIl C

' Temreparypoil. bpoyHoBckoe nBmxenue, quddy3us

2.3 CMaunBaHuE U KalWUISIPHBIE SIBICHUS

2.4 TemnoBoe pacmimpeHue u cxaTue

2.5 TemoBoe paBHOBeECHE

26 Buytpennsas sueprus. PaGora u temsonepenaya kKak crocoObl M3MEHEHUs

' BHYTPEHHEHN SHEPTUH

2.7 Bunsl Temonepenaun: TEIIONPOBOIHOCTb, KOHBEKLIMS, U3Iy4YEHUE
HarpeBanne wu oxmaxknenue ten. KommuecTBo  TeIIOTHL. Y aenbHas
TEMJI0EMKOCTD:

2.8

O=an(t,—1)
3aKOH COXPAHEHHs PHEPIMM B TEIUIOBBIX INPOIECCaX. YPaBHEHHE TEIIOBOTO
OanaHca:
2.9
Q+0, +..=0
Ucnapenne n konaeHcauus. M3MeHeHHe BHYTpEHHEH SHEPrUU B IMPOLECCE
210 UCIapeHHus M KoHAeHcauuu. KumeHune KuakocTH. YaenbHas TemoTa

napooOpasoBanus: L = Q/m




2.11

Bnaxnocts BO31yxa

2.12

[InaBnenne u xpucraumsauusd. 3MeHeHHE BHYTPEHHEH OJHEPIUM IIPU

IUIaBJICHUU U KpUCTaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA I1JIaBJICHUA:

2.13

BHyTpeHHs1 SHeprus CropaHus TOIUIMBA. YJAENbHAas TEIUIOTa CrOPAHMs

toruBa: g = Q/m

2.14

[Ipunuuns! padots! TemnoBbix apurateneil. KI1/1 rernnosoro asurarens

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEMI0EMKOCTH METAUTMUECKOTIO UIMH]PA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOHM KOMHATHOM TeMIepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOpPYIO OIIyII€H HarpeTblii LWIMHJIpP; KOJUYECTBA TEIUIOTHI,
OTJAHHOT'O HArpPeThIM LWIMHIAPOM, IIOCIE OIyCKaHUS €ro B BOJLYy KOMHATHOM
TEMIEPATypbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3AYXa; YAEIbHOW TEIJIOTHI
IU1aBJieHUusd JbAa. MccinenoBaHue M3MEHEHMsI TEMIIEpaTrypbl BOJABI  IIpU
Pa3IMYHBIX YCIIOBUSX; SIBJIEHMS TEIJIOOOMEHA MPHU CMEIINBAHUU XOJOIHOW U

ropﬂqeﬁ BOJBI; IIpoLecca UCIIapCHUA

Qusuueckue a6neHus 6 npupode. TOBEPXHOCTHOE HATSKEHHUE M KallMIIJISIpHbIE
SIBJIIGHUSL B IPUPOJIE, KPUCTAJUIbI B NpUpoe, n3nydenue CoiHIa, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHuE pOChl, TYMaHa, HHEsl, CHera

Texnuueckue  ycmpouicmea: — KallWUISAPbl, TNPUMEPbl  HUCHOJIb30BAHUS
KPUCTAJJIOB, )KUJIKOCTHBI TEPMOMETD, TaTYMK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIICHUsI JIOMOB, TUI'POMETPBI, ICUXPOMETp, MapoBasi TypOMHA, JBUTATENb

BHYTPEHHETO CrOpaHUs

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

OnexTpuszanus Tei. J[Ba BUaa 3JeKTPUUECKHX 3apsiioB

3.2
3.3

3.4

B3aumoneiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

aﬂeKTpI/I‘-ICCKOC IT0JIC. HaHpﬂ)KéHHOCTL QJICKTPHUYCCKOTO IIOJIA. HpI/IHI_II/IH

CYINEPHO3UINH IEKTPUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu snextpuueckux 3apsaoB. JlelicTBHE AJIEKTPUYECKOro TMOJsl Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI{HI/IKI/I " JUSJICKTPUKHU




ITocTosIHHBIN 351eKTpUUECKUi TOK. JeficTBuUS anekTpruueckoro Toka. Cumia Toka.

Hanpsixenue.
3.6 I=q/t,U=A/
DIIEKTPUUYECKOE COMPOTUBIICHUE. Y JEITBHOE AIEKTPUUECKOE COIPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma s yuactka snekrpuyeckoi menu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHoOe coefuHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwmeriaHnHble COeTMHEHUS TTPOBOTHUKOB
Pa6ota u momrHOCTE AnmekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OneiT DOpcrena. MarHutHOe Moji€ OPSIMOTrO MPOBOJHUKA C TOKOM. JIMHUM
MarHUTHON MHIYKIIUH
313 MarauTHOE T1I0JIE TOCTOSHHOTO MAarHuTa. B3anMoneHCTBHE ITOCTOSHHBIX
MAarHuToB
3.14 JlelicTBre MarHUTHOT'O NOJISl HA IPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenue snekTpoMaraiuTHoM UHAYKIMU. [IpaBuio Jlenua
Ilpakmuueckue pabomol
N3mepenne  3IEKTPUYECKOTO  CONPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; PAOOTHI JIIEKTPUICCKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH CHIIBI TOK4, BO3HHKAOMIETO B TIPOBOAHHKE

(pe3ucTophl, JIaMIOYKa), OT HAMIPSKEHUS Ha KOHITaX TTPOBOTHUKA; 3aBUCUMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOIIAIU €TO TOIEPEYHOI0 CEYEHUS U
YIEJIBHOTO CONPOTUBIICHUS.

[IpoBepka npaBuiia [yis 3JEKTPUUECKOTO HANPSYKEHUS IIPU MIOCIIEI0BATEILHOM
COEJMHEHUH IPOBOAHUKOB; MpaBUIa Ui CHJIBl 3JIEKTPHUUECKOro TOKa IpH

NapajuieIbHOM COE€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6leHUs 8 npupode: SIEKTPUUYECKHE SABICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JI€ 3eMJTH, Ipeii( MOTFOCOB,

POJIb MAaTHUTHOTO TOJIS ISl )KU3HH Ha 3eMJle, MOJISIPHOE CUSHUE

Texuuueckue ycmpoticmea. SIEKTPOCKOI, aMIEpPMETp, BOJBTMETP, PEOCTart,

CYETUMK  DJIEKTPUYECKOW DHEPTUH, AJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,

3.18 HarpeBaTelbHbIe AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MPEAOXPAHUTENH, JJICKTPOMArHUT, JJCKTPOJBUTATENb TIOCTOSHHOIO TOKa,
TeHEepaTOp MOCTOSTHHOTO TOKA

3.19 DneKTpoMarHuTHBIE BOJHBI. [1Ikana 3eKTpOMarHUTHBIX BOJTH

3.20 JlyuyeBas moaensb cBeta. [IpsimonuHeiiHoe pacpocTpaHeHre CBeTa

3.21 3akoH oTpaxeHus cBera. [nockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Jlucniepcust cBera

324 JIunza. Xon nyueit B nuH3e. PoKycHOE paccTossHUE TUH3BI. OnTHYecKas cuiia

' mumsel: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. Onruueckue mpuOophI

Ipaxmuueckue pabomul

N3mepenue ontuueckoil cuibl coOuparoiiei JTUH3bI; (OKYCHOTO PacCTOSHUS

coOuparomeld NTUH3BI (IO CBOWCTBY paBEHCTBA pa3MEpoOB TMpeaMeTra U

M300paKeHUs, KOTJa MPeMET PacIoNio’KeH B IBOMHOM (Dokyce), mokazarens

3.26 IIPEJIOMJIEHNUS CTEKJIA.

UccnenoBanme  cBoiicTBa  M300pakKeHHS, TMOJIYYEHHOTO C  TTOMOIIBIO
coOuparoliel TUH3bI; U3MEHEHUs! (POKYCHOTO pacCTOSIHUS ABYX CIIOKEHHBIX JIMH3,
3aBUCHMOCTH yTJIa MPEIOMJICHHS CBETOBOTO JIyda OT yIUia TaJeHUS Ha TPaHUIle
«BO3JIYX — CTEKIIO»

3.97 Qu3zuueckue senenuss 6 npupoode: 3atmenus Connma u JIyHBI, 1[BeTa Ted,
' OTITHYECKHUE SIBJICHUS B aTMOoc(depe (1iBeT Heba, pedpakius, pagyra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, (OoToammapar, ONTHYCCKHUE

CBETOBObI




KBAHTOBLGIE ABJIEHUA

PamuoaktuBHOCTE. ATba-, Oera-, raMMma-usnydeHus. Peakuuu ansda-u Oeta-

4.1
pacnaga

4 OmnbiTel Pesepdopna mo paccesnuro anbda-dactuu. [lnanerapnas mopenb

' aToma

4.3 CocraB atomHoro siipa. 3oTomns!

4.4 IIepuon nonypacnana aTOMHBIX sAEp

4.5 SnepHble peakuuy. 3aKOHbI COXPaHEHUS 3apsJ0BOr0 U MacCOBOIO YHCEI
Qusuueckue s6n1eHUs 6 npupode. E€CTECTBEHHBIM paJUOAaKTUBHBIA (OH,

4.6 KOCMHYECKHE JIy4H, PaJWOAKTUBHOE W3IyYCHHE NPUPOIHBIX MHUHEPANIOB,
JieicTBUE paJIMOaKTUBHbBIX U3TyYE€HUI Ha OPraHU3M YeJloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, MHIUBUYaJIbHBIN J03UMETp, Kamepa

Bunbcona, siiepHas s3HEpreTuka







