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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 OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYAarOUIMXCSI M OPTraHU3ALMI0 H3Y4YCHHS
Gbu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mno ¢u3nke y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM O0y4eHUS, a TaKKe
MEXKIIPEIMETHBIC CBA3M €CTECTBCHHOHAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeiesieHue yaeOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKAa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®dusurka sBIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IOCKOJbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SABJICHUM, W3yYyaeMbIX XUMHEH, Ouosiorued, actpoHomMuerd u ¢GU3NIECKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUA, TO €CTh CII0C00Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 raaBHBIX 3a7a4 (pU3nueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHUs COCTOUT B (DOPMUPOBAHUHM ECTECTBEHHOHAYYHOW TPAMOTHOCTU H
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e HHTEPOPETUPOBATH  JIAaHHBIE U HUCIOJL30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[enu wusyueHuss (PU3NKK Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaau3yronmx
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OCHOBHBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit deaeparuu (IpoTOKoJ OT 3

nexadpst 2019 r. Ne [1K4BH).
Heau nzyyenus pusmkm:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs] OO0y4yaloumxcs K HayqYHOMY
U3yYEHHUIO TPUPOJABbI, Pa3BUTHE HMX HHTEUIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TMO3HaHUs U (HOPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHS MaTepuH U (HyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(GopMUpOBaHKE TPEJICTABICHUA O POJM (UMKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo(hecCHOHANIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIPABJICHUU.

JlocTikeHne 3TUX LieNied mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHus 00ECIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHHM;

OCBOCHHME METOJIOB PEIICHHUS NPOCTEUITUX PAcCUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHI HAOIIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCITIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COACepKaHuUs,
BKJIFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCHOHATILHON AeSTEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Hezeno), B 9 kiacce — 102 ygaca (3 yaca B HeJeIo).



[Ipensaraemeiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTEeb JeiaeT BEIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npuponabl. OU3UYECKUE SBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpemHocTs u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EctecTBeHHOHAy4YHBI METOJ] TO3HAHMA: HAONIOIEHHE, TMOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIC, JJEKTPUYECKUE, MATrHUTHBIE, 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 uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
HIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JbIle, YeM OOJIbIlle BhICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

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

JBmxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzammomeicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTENH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M UX aTOMHOMOJICKYJSAPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.



1. Habnronenue 6poyHOBCKOTO JBUXKCHHUS.

2. HaGmonenue nuddyzum.

3. HaOmionenue — siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSKEHUEM WM

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.
Pa3nea 3. /IBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSL.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULIEC
o0BEMa BelecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenue cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HabnroaeHue MexaHU4eCKOTO ABUXKECHHUS Tela.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HalOnroneHue U3MEHEHUs] CKOPOCTH TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC 10 B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJji, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOIO ABUXKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUYECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MI0THOCTH TBEPAOTO TeNa.

4. OmnbIThI, JIEMOHCTPUPYIOLIUME 3aBUCUMOCTh pacTsDKeHHs (nedopmanun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
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Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIIEHUSI M YBETUYEHUS NaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temneparyphl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUJKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocyasl. ['mapaBnuyeckue MeXaHUu3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[TpuGops! 17151 U3MEpEeHHs aTMOCPEPHOTO TABICHHUS.

JlelicTBue KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTH JAAaBJICHUS ra3a OT TeMIEPaTyphI.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.

CooOmaroruecs CoCy/bl.

['mapaBauyueckuu mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€Ja U MIIOTHOCTH )KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YclOBHE IUJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEHN Teja U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICW  CUJIbI, JCHCTBYIOIIEHM Ha  TeEJoO,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MACChl TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJNO B XKUAKOCTH, OT OOBEMa MOTrpyKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT TJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpElEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IIJIOCKOCTh. IIpaBuiio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.

S o

N
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«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUUAIBHAS DHEPTHS.
[IpeBpalieHrie 0OJTHOTO BH/Ia MEXAHHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBHXKEHUH Teja

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBaHue ycioOBUM paBHOBECHS pblyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Pa3zneu 6. TeruioBble iBJICHUA.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OmNbIThI, MOATBEPXKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUUECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEepEeAaUM:
TEIJIONPOBOJHOCTh, KOHBEKIIHS, U3IyUYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJCBAHUE KPUCTAUIMYECKUX BELIESCTB. YJEJbHAs TEIUIOTA IUJIABJIICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YnaenpHasi Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TerioBbie ABUTATENN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.
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HaGmronenre 6poyHOBCKOTO IBUKEHUS.

HaoGmonenne nuddysun.

HabGnroaeHue sIBJICHUI CMauMBaHUS U KalTWJUISIPHBIX SIBJICHHM.
HabnrogeHue TemioBoro paciummpeHus Ted.

V3meHeHnue naBieHWS Ta3a MPU U3MEHEHHH O00bhEMa M HArPEBAHWH WIIA
OXJIAXKICHUU.

[TpaBuia u3MepeHus TeMIiepaTyphbl.

Bunae! Tenmonepenayn.

OxJaxeHue Ipu COBEPIIICHUH PabOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUIOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmonenue kuneHus.

. HabGnrogenue noctosiHCTBA TEMIIEpaTyphl P IJIaBJICHUU.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM UJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

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

HaGmronenne wu3MeHeHUs] BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
TEeIJIonepeay U padOThl BHEITHUX CUJI.

HccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOM U
ropsiuer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

Omnpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpenesieHne OTHOCUTENBHON BIQXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHOM TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeicTBhe
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYMHBI 3aPsJI0B U PACCTOSIHUSI MEXKIY TEJIaMM ).



Onexrtpuyeckoe none. Hanpsok€HHOCTE anexkTpudeckoro mnoss. [IpuHnmn
CYIIEPIO3UILINU HIEKTPUUECKUX MT0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenn anexkTpudecKkux 3apsaoB. DJIEMEHTApHBIA AJIEKTPUYECKUN 3apsifl.
Crpoenne aroma. IIpoBogHMKM W  AMDJIEKTPUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HaIpPSOKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBJIEHUE BellecTBa. 3aKoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuIeNIbBHOE  COECIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnuTHoe nosie. MarauTHOE noJjie 3eMJIM U €ro 3Ha4eHue Ui )KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarauTHoe T1oJe  JJIEKTpUYECKOoro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. J[efICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOJBUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. fBneHne anekTpoMarHuTHOM MHAYKIMM. [IpaBuio Jlenna.
DIJIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNIEeKTPOCTaHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpORCTBO 1 JEUCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[TpOBOIHUKH U TUDIICKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO OJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHune 351eKTpUIECKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.

W 0 N U kW N e
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

B3aumoaeiicTBie NOCTOSHHBIX MarHUTOB.

MoennpoBaHie HEBO3MOKHOCTH Pa3/I€ICHUs TOJIFOCOB MAarHUTA.
MojenrpoBaHie MAarHUTHBIX [1OJIEW MOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.
DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apajes.

3aBUCUMOCTh HAIIPaBJIEHUS MHIYKIMOHHOTO TOKa OT YCIOBHHA €ro
BO3HUKHOBEHUSI.

DNEeKTpOoreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMU TEeN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA NPOBOAHUKH U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbl TOKA.

N3mepeHne U peryJupoBaHNE HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia s CWIbl TOKa MpPU MNapaJUIETbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
00OBbEIMHEHUH U Pa3/ICJICHUH.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
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17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HaNpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 31€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABICHHUS HWHAYKIHMOHHOTO

TOKa.
9 KVIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsMoJiMHEWHOe JBWKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. Ilepwon u uvacrora oOparieHus.
JInnerHasa u yriioBasi CKOpocTHU. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CyNIEpIIO3UIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI MIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nanenus. JBwkenue rmianer Bokpyr Comuima. IlepBas xkocMmuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpaieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mmnyinbca. UMmynibe cUiibl. 3aKOH COXpaHEHHUS
MMITyJibCa. P€akTUBHOE ABUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HalnroneHme MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCUETA.
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o vk~ w

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

CpaBHeHuE TyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBUXKEHUSI.
HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKECHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHcTBa CHIT IIPU B3aUMOJICHCTBUH TET.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habitoienue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHne MEXaHUYECKOW HEPTUH NIPU JBHKECHUU TeJIa MO IEMCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimaul.

1.

KoHcTpynupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHS Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW ITOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTH IYyTHU OTHOCATCS KakK pPsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kKodphuIMeHTa TPEHUS CKOJIBKCHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHI CUJIbI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.
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10. Ompeenienne  pabOThl  CHJIBI  YNIPYTOCTH MpU  MOABEME TIpy3a ¢
UCIIOJIb30BAaHUEM HEMOABMKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIEOATEIHHOM JIBHIKEHUH.

3aryxatomue — koneOanus.  BwiHykaennele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ted MOJA JNEUCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Habnronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHI pEe30HaHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOTHl U IEPHOJIa KOJIECOAHHM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

5. [IpoBepka HE3aBUCUMOCTH TEpHOJia KOJIeOaHHI Ipy3a, MOABEIHICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ODJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTpOMarHuTHhIX BOdH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.

o v oA W
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DJieKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue ceta. 3atMeHuss ConHua u JIynel. Otpaxkenne ceta. [Liockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONITHUYECKUX CBETOBOJAX.

JIunza. Xox unyuedr B gumH3e. Onruyeckas cucreMa (Qoroamnmnaparta,
MHUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpaJbHBIX IBETOB. JlMciepcust cBeTa.

Jemoncmpayuu.

[IpssMOIMHEWHOE pacIpOCTPAaHEHHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun aevictBus doToanmapara, MUKpOCKOIIA U TEJIECKOTIA.

10. Mopens rnasa.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yIia OTPAKEHHsI CBETOBOTO Jiyda OT YIUIa
najieHusl.

2. M3yueHue xapakTEepUCTHK M300PAKEHUS MPEAMETA B TIIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiy4a OT yrIJia
NaJEHUS HA TPAHULE «BO3TyX—CTEKIIOM.

W X N Uk W N e
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4. TlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUA U ONTHYECKOM CHIIbI coOMparomieit
JIVH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETAa B CHEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pezepdopaa u minanerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u MoriomeHne ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAJIOBOIO U MAacCOBOTO YHCEN.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnas sHepretka. JleWcTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAoOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaGnroneHue CIUTONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUSI.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINN MOYJTh TIPEAHA3HAYCH JJII CUCTEMAaTHU3aIluu
U 0000IIeHUsT MPEIMETHOrO  COACpKaHUS UM ONbITa  JIEATECIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII peaAMET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOAOB HCCIIECIOBAHUS
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SBJICHUM TPUPOABl U TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3nyecKue
ABJICHUSI, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE IOJIYYEHHBIX 3HAHUN pacro3HaBaTb M HAYYHO OOBICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;
WCITOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUSA (PU3NUCCKUX SIBJICHUH, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
SHEPIrUH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenust Gpu3MKM Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30oBaHUs

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
duznyecKoil HayKu;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUUCKUX YUEHBIX-(DUZUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
busuKu;

- OCO3HAaHHUE BAXHOCTU MOPAITBHO-ITUYECKUX MPHUHIMIIOB B JIESITEIHLHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIPHUSATHE ACTETUYECKUX KAueCTB (PU3MUECKON HAyKH: €€ TapMOHHYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKHW KaK MOIIHOTO WHCTPYyMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBI;

- pa3BUTHE HAYYHOU JIIOOO3HATEILHOCTH, MHTEpeca K HCCIeI0BATEIbCKOM
NEATEIIbHOCTH;

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

- OCO3HaHUE IIEHHOCTH 0e30macHOro o0pa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(opMHpPOBAHHOCTh HaBBIKAa pedeKCUM, TPU3HAHUE CBOETO TMpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y JPyroro 4ejoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTMBHOE Yy4YacTHE B pPEIICHUHM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3aIlui, TOopoja, Kpas) TEXHOJOTUYECKOH W
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COIIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e - HHTEPEC K MPAKTHYECKOMY M3YUYEHUIO TPOQeCcCrid, CBI3aHHBIX C (PU3UKOIA;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWHA JJIS PEIICHUs 3aaad B
o0JlacTH OKpy’Karolllel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHME TrJI00ATILHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

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

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh OINBITY W 3HAHUSIM
ApYTux,

e - TIOBBIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pE3 MPAKTUUYECKYIO
JICSITEIBbHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hciie GopMyIupoBaTh
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00JIacTH
busuKy;

e - IUIAHUPOBAHHE CBOETO PAa3BUTHSA B NPUOOPETCHHH HOBBIX (HU3UICCKHUX
3HAHUI;

e - CTpEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
AKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIICHKAa CBOUX JICMCTBUH C Y4€TOM BIMSHHUS Ha OKPYXKAIOIIYI Cpemy,
BO3MOYKHBIX I'JTOOAIBHBIX ITOCIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHMS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC ICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBIBISATH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BNIEHUI );
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yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMN, OCHOBAHUS AJIS
0000IIIeHNS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
JTAaHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYECHUU (PUIUUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJIB30BAHUEM JETYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aMMOCBS3IX
(bU3UYECKUX BEIINYNH;

CaMOCTOATENIHO BBIOMpPATh CIOCOO pemeHuss y4eOHOW (u3mueckoin
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hamboisee
MOJIXOJISTIIETO ¢ YUETOM CaAMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBble ucciiegoBarejbcKue 1eHCTBUA:

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY OTMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOBI 110 pe3yJibTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, a TAKXKE BBIJBUTATh MPEANOI0XKEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METOJbl, UHCTPYMEHTHI U 3alpPOChI MPU TOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIBHYIO (OpPMY TPEACTABICHUS
uHOpMaAIlUU W WUTIOCTPUPOBATH peIIaeMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU TpaduKoi 1 1X KOMOWHAITASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJayd W TOJJICpIKaHHC
O1arokeaTeIbHOCTH OOIICHUS;

COMOCTAaBIIATh CBOM CYXICHHUS C CYXJICHHAMH JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHI;
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BBIPAKATh CBOXO TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3yIbTAaThl BBINOIHEHHOTO (PU3NUYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAaHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM  H
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (PU3UUECKON
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no e€ MOCTIKEHHUIO: paclpedensiaTh poiH, OoOCYXIaTh TMPOILECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh padOThI, JOCTUTAsl KAYECTBEHHOI'O Pe3yJsbTara Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIINX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHAMBUAYyATbHOE, TPHHATHE PEIICHHWS B TPYIIE, MPUHATHC pPEIICHUN
TpynIom);

CaMOCTOATENLHO COCTABJIAThH aJITOPUTM pelieHus (U3NIECKON 3aauul UK
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U Ipejiararh IjaH €€ U3MEHEHNS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS])) PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NyecKoro UCCIENOBaHMS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYroro;
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MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHU (U3NIECKUX 3a/1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXAaHUYECKOE JBWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBieHus (Auddy3us, TEII0BOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIJKCHHE, HEPaBHOMEpPHOE  JIBMIXKEHUE, HWHEPIUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHus, TMeperaya JaBJICHUS TBEPABIMU TeEJIaMH, >KUJIKOCTAMH H
razamu, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUsS
MEXaHUYECKON SHEpPruu) Mo ONHUCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MpPUMEPHI IBWKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEKHBOU
NpUpoOJie, ACUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIIMUSHUE
aTMOc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONMKCHIBATh U3YyUYCHHBIE CBONCTBA Tel U (PU3NUYECKUE SIBJICHUS, UCTIONb3YS
¢dbuznyeckre BEIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUsd, JAaBlicHHWEe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYEeCKas paboTa, MOUTHOCTh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKash M TMOTEHIMaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEeMbIX  BEJIUYUH, HX
0003HaueHUs W €IUHUIIBI (U3MUYECKUX BEIWYUH, HAXOAUTHh (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYUNH;
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XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl TIpaBujIa CIOKEHUs CUI (BAOJb OAHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, IpaBUiIO paBHOBecHs phiuara (0J10Kka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruH, TPU DTOM [aBaTh CIOBECHYI0 (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKUE SIBICHHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B ()OPMYJIBI U HPOBOAUTH Pacu€rbl, HAXOAUTh CIIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
(U3NMYECKUX METOJI0OB, B OITMCAHUM UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
OpeanoyiokeHue  (TMIoTesy),  pa3nuyaTh U MHTEPIPETHPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBO/JIBI I10 €T0 pE3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000PYI0BaHMUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSHMUS, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJOrOBBIX U
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOJTIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO ABWKYULIErOCsl Tella OT BPEMEHM [BMXKEHUS TENA, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Teja, KauecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHWJIBI TPEHHUS OT IUIOLIAAN CONPUKOCHOBEHUS TEJI, CUIIBI
YOPYrOCTU OT YUIMHEHUS MPY>KUHbBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUMA
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
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IUIAHUPOBAHUM  YYEOHOTO0 MCCIEIOBAaHUA, COOMpATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeNysl NPEIJIOKEHHOMY IIaHy, (UKCUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE
NPEIJIOKEHHBIX TaONuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yJbTaTaM
UCCIICTOBAHMUS,

MPOBOJUTH KOCBEHHbIE H3MEpEHUs (U3MYECKUX BEIUYMH (TUIOTHOCTD
BEI[ECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIAa TPEHHUS CKOJIbXKEHHUS,
JaBJICHHE  BO3/yXa, BBITAIKUBAIONIAs CWIa, JEHUCTBYyIOIIas  Ha
NOTpyEHHOE B KHUAKOCTh TeJO0, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW HWHCTPYKIUHU: TIpU
BBITIOJIHEHUU H3MEPEHHM COOMpATh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MacCHOCTH IIPpHU padoTe ¢ 1a00paTOpHBIM
000Opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIAECS COCYJIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JACHCTBUA HW3YYCHHBIX NPHUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmHucaHus (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHX ABJICHHM M HEOOXOJIMMBbIE (PU3NYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOICHHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpejie;

OCYILIECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPABHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAITMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITh
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHHs, CIPaBOYHbIE MaTepHalbI,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCTICKTHPOBAHUSI TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
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yycie MyOJu4HO JeNaTh KpaTKUe COOOUIEHHsI O pe3yibTaTax IPOEKTOB
WIM Y4eOHBIX HCCIEJAOBAaHUM, HpPU H3TOM TPaMOTHO HCIOJIB30BATh
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIIEIUTh 32 BBINOJHEHUEM IUIaHA JACUCTBUH, aJEKBAaTHO OLIEHUBATh
COOCTBEHHBII  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xonIy 00yuenus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIN:

HCIIOJIb30BaTh MOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrusi, TEIUIOBOM JIBUTATEIb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuyath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepenaya,
TEIJIOBOE PAaBHOBECHE, CMAaUMBaHWE, KAIWLUIAPHBIC SIBIICHUS, WCHAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terjonepeaaya (TEnI0mpOBOHOCTb, KOHBEKIIUS, H3JIyYEHHUE),
AIEKTPU3ALMS TEJ, B3aUMOJICCTBUE 3apANIOB, EUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KalolleM MHpE, B TOM 4HcCie (U3NYECKUE SIBJICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULAPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTaJUIbl B mOpupoje, uziaydeHue CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPUUCCKHE
ABJICHUsI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHW3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbuznyeckre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, YJEJIbHAsg TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTa
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IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOU
MAaIllMHbI, OTHOCUTEJbHAS BIAXHOCTh BO3[yXa, JJICKTPUYECKHI 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT HCIOJIb3YyEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIaHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS U TIPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIO)KCHHUSI MOJIEKYJIIPHO-KHHETHUECKOW TEOpUU
CTPOEHUS BEIEeCTBA, MPUHLMUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yyacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUs DSHEpPrUM, IPd 3TOM J1aBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3allUChIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud IMPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHUYECKUX
1IaroB ¢ Oomnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIONINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS1  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOoOXoauMble JUIsl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpU MOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OMNHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsJKa
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMbBITHI 1O HAOMIONCHUIO (PU3MYECKUX SIBJICHUM WU
buznyecKux CBOWCTB TN (KaMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJbI OT TEMIEPATYPhl KUAKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEI W B3aUMOJCHUCTBUE
NEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
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BU3yaJIM3allisl MArHUTHBIX I[IOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa DJIEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYyIMpOBAThH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBITIOJIHATh  NOPSIMbIE  WU3MEPEHUA  TEMIIEPATypbl, OTHOCUTEIBbHOU
BJI&KHOCTH BO3JyXa, CHJIbl TOKA, HAIPSIKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JIpYyro C  UCIOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IOIEPEYHOrO
CEUEHMS U Y/ICJIbHOTO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEIOBAHNE TIOCIEAOBATENBHOIO M IAPAJUIEIBHOTO  COEAMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEIJIOKEHHOMY IIaHy, (DUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHbIE U3MEpeHUd (PU3nyeckux Beau4uH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBIL;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o0opy1I0BaHUEM;

XapakTepu30BaTh MPUHIMIBI  JACUCTBUS HM3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCAaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, IMapoBasi TypOWHA, aMIlepMeETp,
BOJIBTMETP, CUETUMK JIJIEKTPHUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIIBHBIE
npuOOpbl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKHUX SIBJICHUU U HEOOXOIHUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIIBHBIE
npuooOpbl O CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl SJEKTPUUYECKUX
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1ernel ¢ mocjaea0BaTeIbHBIM U MapajuIeIbHBIM COSAMHEHUEM 3JICMEHTOB,
pasnuyasi yCIOBHBIC 0003HAUCHUS DJIEMEHTOB JJICKTPUYCCKUX IICTICH;
NPUBOJUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIh30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYCCKUMH YCTPOWCTBAMH, COXPAHCHHS 3I0POBbS H COOIIOACHUS
HOPM 5KOJIOTHYECKOTO TTOBEIACHUS B OKPYIKAIOIIICH Cpejie;

OCYIIECTBJIATh TOUCK wHPOpManuu (U3NUECKOTO COJICpKaHUS B
WNuTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH © MYyTEM CpPaBHCHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SIBJIICTCS IIPOTUBOPEUYNBOM MJIM MOYKET OBITh HEJIOCTOBEPHOM;
HCIIOJIB30BaTh MPU BBIMIOJIHEHUU YUCOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO
JUTEPATYpy (PU3HUECKOTO CONIEpKaHWs, CIPAaBOYHBIE MaTepUaIbI,
pecypchl cetu MIHTEpHET, BiIaieTh MpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeodpazoBanus HHGOPMAIIUKA U3 OJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIE MHCHMEHHBIC U KpPAaTKHWE YCTHBIC COOOIICHUS,
o0o6mass wuHOOpPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
CoIepKaHWs, B TOM 4YHCJIE MYOIMYHO TIPEACTABIATh PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATCILHOCTH, TPH 3TOM TPAMOTHO
HCIIOJB30BaTh M3YYCHHBIM TOHATHHHBIMA  ammapat Kypca (QU3MKH,
COTIPOBOK/IaTh BBICTYIICHHE TPE3CHTAIIUCH;

IPY  BBITIOJHEHUH YYEOHBIX TMPOCKTOB W HCCIEAOBAHUN (DU3UICCKUX
MPOIIECCOB PaCHpeesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
[IOCTABJIEHHBIMU 3aJavYaMHM, CIEINTHL 3a BBIIMOIHEHUEM IIJIaHA JEHCTBUN U
KOPPEKTHPOBATh €ro, aJICKBaTHO OIICHHMBAaTh COOCTBEHHBIM BKJIad B
JeSATEeIIbBHOCTh TPYIIIbI, BRICTPAMBAaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIty 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpPHs, OTHOCUTEITLHOCTh MEXAaHWYECKOTO JBMKEHUS, edopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHNUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK H YJIbTPa3BYK, JJICKTPOMATHUTHBHIEC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIONICHUs, abda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SiFIEPHAsl SHEPTETHKA,
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paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBJKEHUE M0 OKPY>KHOCTH, B3aUMO/JICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBUKECHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3BYyKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
W3JIyYEHUS ) MO ONMKUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHHUS B MPHUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE TIaHET COJIHEUHOUM CUCTEMBI, PEaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 03XO, IIBETa Tel,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEWCTBUE BHUIMMOTO,
yIbTPaUOIECTOBOTO W PEHTTCHOBCKOIO H3IYYEHHUM, €CTECTBEHHBIM
paavoaKTUBHBIA (POH, KOCMUYECKHE Jy4H, PaJHOAKTUBHOE HU3ITYyUYCHUE
NPUPOJIHBIX MHUHEpAJIOB, JIEMCTBUE PAAUOAKTUBHBIX W3IyYEHUNA Ha
OpraHMW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3YsI
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM JBHKEHUHM, YCKOPEHHE, IMEPEMEIICHHE, IMyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIbI,
MexaHu4eckas paboTa M MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS SHEPIHUsl CXKATOU
NPYKUHBbI, KHUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYECKas SHEeprus,
NEepUOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX BEITUYHH,
000O3HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMU,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Yysd 3aKOH COXPAHEHHUs SHEPruu, 3aKOH BCEMUPHOTO TATOTEHUS,
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OPUHLMI CYNEpPHO3ULUN CHJI, NPUHLIUI OTHOCUTENbHOCTH [anuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3aps0BOI0 U MacCOBOTO YHUCEI
IpU SJACPHBIX PEAKIMIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
IIaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBA (U3MUYECKUX SIBICHHIA,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3a7aud (omupamIuecs Ha cucteMy u3z 2-3
YPaBHEHHUI), UCTIONbB3YSl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaThb KpPAaTKOE
YCIIOBHE, BBISBIISATh HEJOCTAIONINE WM W30BITOUHBIE JaHHbBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEUICHMS], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJIMYMHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOOB, HCIOJb3ySl OMHCAHUE MCCIIEIOBAHUSA, BBLACIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSAIKA
IOPOBEJCHUS  HMCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOAEHUI U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(bu3MUecKux CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPruH, 3aBUCHUMOCTb NEpHOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOAHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pazyiokeHre Oenoro cBeTa B CHEKTP, U3YyUYEHHUE CBOMCTB M300pa’KE€HUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMI0JEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY U3 HW30BITOYHOTO Habopa
o0OpyZOBaHUsl, ONUCHIBATH XOJI OMNbITa W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHH C
UCIIOJIb30BaHUEM TNPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
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Ipy PaBHOYCKOPEHHOM [IBJKEHMM O€3 HauyajJbHOM CKOpPOCTH, Mepuoaa
KOJICOAaHU MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJIeHUus U yrijia MpejoMJICHHs] OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaONMIl U T'papUKOB, JI€IaTh BBIBOIBI IO
pe3yibTaTam UCCIeI0BaHuUs;

IPOBOJUTH KOCBEHHBIE W3MEpEHUs (UINYECKUX BEIUYUH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJeHHUsl, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUs! CKOJBKEHUS, MEXaHW4eckas pabdoTa U MOIIHOCThb, 4YacTOTa U
nepuos KojeOaHuM MAaTeMaTHYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITNIOJIHATh U3MEPEHUS, CIENys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (QPU3NUYECKUX MOJIENeH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas JIMH3a, IUTAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUCcaHusi (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CTHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW M  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
IpU PEUICHUH Y4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUSA
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIEeH cpeie;
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OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COAECpKAHUS B
HHTepHeTe, caMoCTOATENbHO (POPMYIHUPYsI TIOMCKOBBIN 3a1poc, HaXOAUTh
IYTH ONpPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJIHUTEIIBHBIX UCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MONYJISPHYIO
JUTEepaTypy (pU3MUECKOro coAepikaHMs, CIPaBOYHBIE MaTEepUAbI,
pecypcebl cetu MIHTepHeT, BiIaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE
uHGOpPMaAIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COAEp KaHMUs,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHON WK UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MWCIOJIb30BAaThb  U3YYEHHBIU
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIA - HAYKa O TIPHPOAe https://m.edso0.ru/7f416194
1.2 du3nYecKre BeITUYHUHbI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAay4HBIH METO/ MO3HAHUS 2 1 bubmorexa HOK
' i A https:/m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpocHue BelecTa 1 bubmorexa [TOK
’ ™ m https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) ) bubnnoreka [JOK
) BEILICCTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
FPCTATHBIC COCTONHI Betmectaa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
3.1 MexaHn4decKkoe IBIKEHIE 3 bubmorexa LIOK
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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

bubmuorexa [JOK

32 u 4 1
HEpILHA, Macea, IUIOTHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. B 14 2
118, BHARL Cut https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya naBnenust TBEPAbLIMU 3 bubmuoreka [JOK
' TelaMH, JKUAKOCTIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlasieHue xukoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 Atmocheproe rasienue 6 https://m.edsoo.ru/7416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus
bu6mmoreka [IOK
>.1 Pabora n MomHoCTS 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>-2 Hpoctere mexannsmel > ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>3 Mexanmueckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 67 12
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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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 bubmorera [JOK
’ P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tenossie mpoueccet 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' 1 X B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 i 7 20 2
OCTOSIHHBIN 3JE€KTPUUYECKUIN TOK 7 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
OMEKTPOMATHHTHAS MHYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 69 4 14.5
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITMCAaHUus https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonetictBue Te 20 1 3
HMOACHCTBHE TCT https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHDL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M §) 7 3
CXAMITHCECKHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHMHACCKHC BOJHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 2
JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aK0OHBI pacCIpOCTPaHEHHUS CBETA 6 2 bubmuotexa [JOK
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https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f4 1ada6
bu6mmoreka [IOK
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/7f4 1a4a6
Uroro no pazgeny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjioneHne CBeTa aroMoOM 4 1 hitps://m.cdsoo.ru/741ada6
bubmuorexa [JOK
32 CTpocHHe aTOMHOTO A/pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. s 1 1
5.3 JIEPHBIE pEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 27
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHusl

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®usnka — Hayka 0 IpUpOJE.
SIBnennsa npupoasl. dusnyeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

duznyeckre BETUYUHBI B UX
HU3MCPCHHUC

01.09.2025

02.09.2025

08.09.2025

VYpok-uccnenosanue "M3mepenne
TEeMIEPATyphl IPU TOMOIIN
KUJKOCTHOTO TEPMOMETpA U JaTUYHKa
temneparypsl". Kak ¢usuka u apyrue
€CTECTBEHHBIE HAYKH U3Y4arOT
npupoay. EctecTBeHHOHay4HbIN
MeTOo[ o3HaHus. Onncanue
(bu3nUecKUX SIBICHUH ¢ TOMOLIbIO
MoJenen

Bxongnas KOHTPOJIbHAA paGOTa

09.09.2025

15.09.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenoanue "[IpoBepka
TUIIOTE3bI; JAJIbHOCTH MOJIETA
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https://m.edsoo.ru/ff09f72a

HIapuKa, MyIneHHOr0 TOPU30HTAIBHO,
TeM OoJIblIIe, YeM OOJIbIIE BBICOTA

mycka"
Crpoenue BemectBa. OMbITHI,
7 OKa3bIBAIOIIME JIUCKPETHOE buGnnorexa LIOK
A HHe AHCKp 22.09.2025 = https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBM>KEeHHUE YacTHll BEIIEeCTBA bubmorexa LOK
t Betlt 23.09.2025 | https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIbITHI 11O
9 0
HaOJIFOJICHUIO TEIIJIOBOTO PACIIUPEHUS 99.09.2025
ra3oB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
30.09.2025
B3aumocBsI3b MeX Ty CBOWCTBAMU
BEIIICCTB B PA3HBIX arperaTHbhIX
1 COCTOSIHUSIX M UX bubnuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM. 06.10.2025  https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIbI
MexaHudeckoe JBMKEHUE.
12 PaBHOMEpHOE M HEpAaBHOMEPHOE bubmmorera [TOK
P P P 07.10.2025  https://m.edsoo.ru/ff0a05¢c6
JIBUOKEHUE
bu6nmoreka [JOK
13 C .E
KOPOCTE. BAHHHLAL CROpOCTH 13.10.2025 @ https://m.edsoo.ru/ff0a079c
14 Pacuer myTu u BpeMeHU ABHKESHUS bubmmorera [TOK
t P A 14.10.2025  https://m.edsoo.ru/ff0a0ae4
15 Wnepuust. 3aK0H UHEPIHH. bubnnorexka [JOK
BzaunmopeiicTBre Ten Kak MpuYrMHA 20.10.2025  https://m.edsoo.ru/ff0a0c10
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HN3MCHCHUSA CKOPOCTHU ABUIKCHUSA TCJI

II;moTHOCTE BemecTBa. Pacuer Macchl

bu6mmoreka [IOK

16
1 o0beMa Teja Mo ero MIOTHOCTH 21.10.2025  https://m.edsoo.ru/ff0a0fee
JlaGopaTtopHas pabora «OnpeneneHue
17 i
MJIOTHOCTHU TBEPJIOTO TEJIa 10.11.2025
13 Pemenue 3agau mo teme "I1oTHOCTH bubmuorexa [JOK
BemecTa" 11.11.2025  https://m.edsoo.ru/ff0al23c
Cwita KaK XapakTepHUCTHKA
1 i .
9 B3auMoeicTus Ten. Cuia 17.11.2025
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3ydenue
20 3aBUCUMOCTH PACTSIKCHHS
(medopmariun) Npy>KUHBI OT 18.11.2025
IIPUJIOKEHHOHN CUIIBI»
21 s .
BIIeHHE TATOTeHUs. Cria TSHKECTH 24.11.2025
CBs13b M@Ky CHJION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenune bubmorexa HOK
e ' . 25.11.2025  https://m.edsoo.ru/ff0al778
3a7a4 o teMe "Cuia TsKecTH
” Cwita TSKeCTH Ha JPYTHX IJIaHeTax. bubnmnorexa [JOK
Pu3nyecKue XapakTepUCTUKH TIAHET 01.12.2025 | https://m.edsoo.ru/ff0a1502
bu6mmorexa [IOK
24 nu .
3mepettite Cit. JJHamomeTp 02.12.2025 | https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
2 B .H
> ee Teia. HepecoMocTh 08.12.2025  https://m.edsoo.ru/ff0al778
CrokeHHue IBYX CHJI, HallpaBJIECHHBIX
26 O OJTHOM Hﬂﬂ?\;};ifl ’ bubmorexa HOK
! P ' 09.12.2025  https://m.edsoo.ru/ff0ala70

PaBHOEliCTBYIOIIASA CHIT
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Pemenue 3axay o reme

27
"PaBHOelicTBYyIOIIAsA CHT" 15.12.2025
)3 TpeHue CKOJIbKEHNS U TPEHUE ITOKOSI. bubnuoreka [IOK
TpeHue B Ipupoie U TEXHHUKE 16.12.2025  https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «M3yueHue
3aBUCUMOCTH CHJIBI TPCHHS
29 CKOJIBJKEHUSI OT CHIIBI IaBJIEHUS U bubmorexa [IOK
A 22.12.2025  https://m.edsoo.ru/ff0alcc8
XapaxkTepa CONMpPUKACAIOIINXCSI
ITOBEPXHOCTEMN
30 Pemenue 3amau Ha onpeencHue
PaBHOACHCTBYIOLIEH CUIIbI 23.12.2025
Pemenne 3amau mo remaM: «Bec
3l Tenay, «I'paduyeckoe n3ooOpaxeHue bubnuorexa [JOK
cuy, «Cuisly, «PaBHoAeCTBYOIIas 29.12.2025  https://m.edsoo.ru/ff0alde0
cUI»
KonTpoabHas pabora o Temam:
«MexaHuueckoe IBMKeHHE), «Macca,
32 B 1
IUIOTHOCTEY, «Bec Temay, 30.12.2025
«I'paduueckoe n300pakeHue Cui,
«CHIB»
13 Hasnenue. CiocoObl yMEHBIIIEHUS U bubnuoteka [JOK
YBEJIMUCHHUS JaBICHUS 12.01.2026 @ https://m.edsoo.ru/ff0a20a6
JlaBiaeHwue raza. 3aBUCUMOCTb
34 aBJIeHHU ra3a oT 00bEMa bubmorexa LIOK
8 : 13.01.2026 hitps:/m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenaya gaBieHUs TBEPABIMHA
35 Tenr;len )Kli[ KOCTSIMHU U Ir)i;aMI/I bubnnorexa LIOK
> A ' 19.01.2026 = https://m.edsoo.ru/ff0a25b0

3akoH [Mackansa
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JlaBiieHUE B )KUJIKOCTH U Trase,

bubmuorexa [JOK

36
BBI3BAHHOE JIEUCTBUEM CUJIBI TSKECTU 20.01.2026 @ https://m.edsoo.ru/ff0a2718
37 Pemienue 3anau 1o reme «JlapieHue B bubmuorexa [JOK
JKUJKOCTH U Taze. 3akoH [Tackans» 26.01.2026  https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coo0
OODIIAIOMIHECH COCY AL 27.01.2026  https://m.edsoo.ru/ff0a2970
39 IM'mapasnuueckuii npece bubmorexa HOK
AP P 02.02.2026 @ https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBo
YKUJIKOCTHBIN HacoC 03.02.2026
AtMmocdepa 3emmnu. [Ipuannsl
CYIIIECTBOBaHUS BO3 HOM
41 o}gcl)lnoqxn 3emiu 3;3};ILEHMOCTL bubmorexa HOK
. 09.02.2026  https://m.edsoo.ru/ff0a2bSa
aTMoc(hepHOTro aBICHHS OT BBICOTHI
HaJ[ ypOBHEM MOPS
4 Bec Boznmyxa. AtmocdepHoe bubnuotexa [JOK
JIaBJIeHHE 10.02.2026 | https://m.edsoo.ru/ff0a2b5a
43 H3mepenune armocepHOTro aBiIeHUS. bubnuoteka [JOK
Omnert Toppuuennu 16.02.2026 = https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmorexa HOK
A AP 17.02.2026 = https://m.edsoo.ru/ff0a2fc4
MODpst
45 Bapomertp-anepouns. AtmochepHoe bubmuoreka [IOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX 24.02.2026  https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme
"ATtMmocdepHoe aaBneHue" 02.03.2026
47 JlelicTBHE KUIKOCTH U Ta3a Ha bubnmnorexa [JOK
MOTPYKEHHOE B HUX TEJO. 03.03.2026 ' https://m.edsoo.ru/ff0a3276
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ApxumenoBa cuia

JlaGopaTtopHas pabora «OnpeneneHue
BBITAIKUBAIOIIECH CHIIBI,

bu6mmoreka [IOK

48 JICUCTBYIOLLEH HA TEJIO, TOIPYKEHHOE 10.03.2026 = https://m.edsoo.ru/ff0a33fc
B KHUJKOCTb)»

JlaGopaTopHas paboTa 1o Teme

49 «Uccnenosanue 3aBUCHMOCTH Beca bu6mmoreka [IOK
TeJa B BOJIE OT 00BEMA MOTPyKEHHOU 16.03.2026 = https://m.edsoo.ru/ff0a3514
B KUJIKOCTh YaCTH TeJa»

bu6mmoreka [IOK

>0 Hrasarie Ter 17.03.2026  https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabora

51 "KoHcTpyHnpoBaHue apeomMeTpa uiu
KOHCTPYUPOBAHUE JIOJIKH U 23.03.2026
ompezeneHue e€ rpy3onoabEMHocTH"

Pemenue 3agad mo reMam:

5 «[lnaBanue cynos. bubnuotexa [JOK
BosznyxomnaBanuey, «/laBnenue 24.03.2026  https://m.edsoo.ru/ff0a3654
TBEPBIX TEN, )KUJIKOCTEN U Ta30B»

bu6nmoreka [JOK

>3 Mexaniecicas pabota 06.04.2026  https://m.edsoo.ru/ff0a3{82

bu6nmoreka [JOK

>4 Mougocts. EARHALE! MOMHOCTH 07.04.2026  https://m.edsoo.ru/ff0a3{82
VYpoxk-uccnenopanue "Pacuér

55 MOI.I_[I-‘I'OCTI/I, paSBI/IBaeM"OI/I pu 13.04.2026
noABbEME T10 JIECTHUIIE

56 IIpocteie MexaHn3MBI. Ppruar.

PaBHOBecue cui Ha peryare 14.04.2026
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Wrorosast koHTpOJIBHAS paboTa /

57 1
Bcepoccuiickas mpoBepouHas pabota 20.04.2026
PesepBHeIil ypok. Pabora ¢ TekcTamu

58 1o TeMe «JlaBmeHne TBEPIABIX TEI bubmorexa HOK

. P ’ 21.04.2026  https://m.edsoo.ru/ff0adffe
JKUJIKOCTEN U Ta30B»
Pbruaru B TexHuKe, ObITY U IPUPO/IE.

59 JlaGopaTopHnas pabota 0.5 bubnnoreka [HOK
«HMccnenoBanue ycioBHi paBHOBECUS ' 27.04.2026  https://m.edsoo.ru/ff0a478e
phIaara

60 Pemenue 3agau no reme «YcnoBus bubnuorexa [JOK
paBHOBECHUS prlYara 28.04.2026  https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro neicTBust

61 MexaHu3ma. Jlaboparopnas pabora 0.5
«3mepenue KII/[ HakinoHHO#M ' 04.05.2026
MIOCKOCTH

6 Pemenne 3amau no teme "Pabora, bu6mmoreka [IOK
MotHocTh, KITI" 05.05.2026 | https://m.edsoo.ru/ff0a4c48
MexaHuueckas SHeprusi.

63 Kunerndeckas v nmoTeHImaibHas bubmmorexa [TOK

B 12.05.2026 = https://m.edsoo.ru/ff0a4252
SHEPTUS

64 3aKOH COXpaHEHUs1 MEXaHUYECKOMN bubnuoteka [JOK
JHEpPrUuu 18.05.2026  https://m.edsoo.ru/ff0a4360
Y PpOK-3KCIIEPUMEHT IO TEME
"JKCEpUMEHTAILHOE OIPE/IETICHHUE

65 M3MEHEHUsI KHHETHYECKOU U |
NOTEHLUAIbHON PHEPTUH ITPU 19.05.2026

CKaThIBAHUU TeJIa 10 HAKJIOHHOU
mwIockocTu"
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KontponbHast pabora o Teme

66 «PaboTa 1 MOIIIHOCTB. DHEPTHUS ! ! 25.05.2026
67 PesepBHblit ypok. Paborta ¢ Tekctamu 1 bubnuoreka [IOK
o TeMe "MexaHndeckoe aBrkeHue" 26.05.2026  https://m.edsoo.ru/ff0adee6
OBUIEE KOJIMYECTBO YACOB I10 68 4 12

I[TPOTPAMME
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypchbl
OCHOBHBIE TIOJIOKECHUS
1 MOJIEKYJISIPHO-KMHETUYECKON TEOpUH 1 bubmorexa HOK
P P 02.09.2025  https:/m.edsoo.ru/f0a5256
Y VX OTIBITHBIC TIOITBEPIKICHUS
2 M 1
acca 1 pa3Mep aTOMOB U MOJICKYIT 04.09.2025
3 Mopaenu TBEPAOro, JKUAKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA 09.09.2025  https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
4 JKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM |
BEIIIECTBA Ha OCHOBE MOJIOKESHHI 11.09.2025
MOJIEKYJIIPHO-KHHETUUECKON TEOPUH
5 Kpucrannuueckue u amopgHbIe Tena 1 bubmmorexa LIOK
P P 16.09.2025  https://m.edsoo.ru/ff0a5800
6 Bxonnast koHTpoJsbHas paboTa 1 1
XOJTHAsl KOHTPOJIbHAS PaboT 18.09.2025
7 CmaunBaHue U KallWUISIPHOCTb. | bubnmnorexa [JOK
[ToBepxHOCTHOE HATSXKEHUE 23.09.2025  https://m.edsoo.ru/ff0a5530
8 TennoBoe pacuMpeHne U CxKaTue 1 bubmorexa HOK
P P 25.09.2025 | https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMneparypsl
9 CO CKOPOCTBIO TEIJIOBOTO JIBHYKEHUS 1
P 8 30.09.2025

YaCTHI]
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10 Buytpennss sneprus. CriocoOsr bubmuorexa [IOK
W3MEHEHUSI BHYTPEHHEH YHEPTUU 02.10.2025 | https://m.edsoo.ru/ff0a5c60

11 Buns! Tenonepenaun bubmmorexa [TOK

07.10.2025  https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTnueckoe

12 HCII0JIb30BaHUE TECIIIOBBIX CBOMCTB bubnuorexa [JOK
BELLECTB U MAaTEPUAJIOB B LIENISAX 09.10.2025  https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

13 KonuuectBo TemnoTsl. Y aenbHast bubnuorexa [JOK
TEIJIOEMKOCTh 14.10.2025  https://m.edsoo.ru/ff0a6976

14 VYpaBHeHue Ter10BoOro dagaHca. bubnnorexa [HOK
TermrooOMeH ¥ TEIJIOBOE paBHOBECHE 16.10.2025 = https://m.edsoo.ru/ff0a7088
JlaGopaTopHnas pabota

15 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEIJI000MEeHa MPU CMEIINBAHUT 21.10.2025  https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U ropsiuei Boas!"
Pacuer konuyecTBa TEMIOTHI,

16 HEOOXOIUMOTO JIJIsl HArPEeBaHUS Tea 3.10.2025
Y BBIICIIIEMOTO UM MPU OXJIAKIECHUN

17 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
yEJIbHON TEMJI0EMKOCTH BemecTa" 06.11.2025 | https://m.edsoo.ru/ff0a6bb0

18 DHeprus TOTMBa. Y IeJbHas TEIIoTa bubnuoteka [JOK
CrOpaHUs 11.11.2025 = https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpAECBaHUE

19 KPHUCTAJUIMYECKUX TEJ. Y AebHas bubmorexa HOK

13.11.2025  https://m.edsoo.ru/ff0a71d2

TEIJIOTA TUIABJICHUS

20 JlaGopatopHas pabota "OnpezneneHue bubnnorexka [JOK
yeIbHON TEIJIOTHI TUIaBJICHHUS Jibja" 18.11.2025  https://m.edsoo.ru/ff0a72fe
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21

[TapooOpazoBanue u KOHIEHCALIMSL.
Ucnapenue

20.11.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c

22

Kunenue. Y genbHas temiora
napooOpa3oBaHus U KOHJICHCALIUH.
3aBUCHMOCTh TeMIIEpaTypPhbl KUIICHUS
0T aTMOC(EepHOTO JTaBICHUS

25.11.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

23

24

Bnaxuocts Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJILHOM BIAXKHOCTU BO3ayXxa"
Pemenue 3a1ay Ha onpeeneHue
BJIQXKHOCTH BO3/1yXa

27.11.2025

02.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

25

[TpuHIMTIBL paOOTHI TETIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHMS

04.12.2025

26

KII/I TerutoBoro aBuraTessi.
TerutoBble IBUTATENIN U 3aIIATA
OKPYKaroIIeil Cpeabl

09.12.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

28

29

3akoH COXPAHCHUS U IIPECBPAICHUA
SHCPTHU B TCIJIOBBIX ITPOLECCax

[TonroroBka Kk KOHTPOJIBHOU paboTe
o TeMe ""TennoBbie SIBICHUS.
N3meHeHune arperaTHeIX COCTOSHUI
BerecTa"

KonTpomnpHas pabota mo Teme
"TerutoBrle ABIcHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHMI BemiecTa'

11.12.2025

16.12.2025

18.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

30

Dnektpusaus Ten. [[Ba pona
JIEKTPUUYECKUX 3aPsIOB

48
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Ypok-uccienoBanue "dnexkTpusanus

31 i
T MHAYICHHCH 1 HDH 25.12.2025
CONPUKOCHOBEHUHU
1 BzaumopeiicTBue 3apsyKEHHBIX TEIL. bubnnoreka [HOK
3akon Kynona 30.12.2025  https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOE MOJIE.
3 HanpsikeHHOCTB 3JIEKTPUYECKOTO bubnnoreka [HOK
nons. [IpuHIMn cynepno3uumuun 13.01.2026 = https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX TOJEH
Hocurenu snexTpuueckux 3apsioB.
34 C) i .C
JeMeHTapHbIi 3apsaa. CTpoeHue 15.01.2026
aToma
35 [IpoBOHUKY U TUAIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXpaHEHUSI DJIEKTPUUYECKOTO 3apsia 20.01.2026  https://m.edsoo.ru/ff0a8ef6
36 Pemenue 3aga4u Ha npUMEHEHUE bubnnoreka [JOK
CBOWCTB AJIEKTPUUECKUX 3apsiA0B 22.01.2026  https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKHI TOK, YCIOBHS €r0
37 cyuiectBoBaHusl. MicTouHuku bubmmorexa [IOK
i ' 27.01.2026  https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
38 JlencTBUA 3JIEKTPUYECKOTO TOKA bubmorexa HOK
P 29.01.2026  https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
39
AIEKTPUIECKOTO TOJIs Ha ) 03.02.2026
MIPOBOJIHUKH U TUDJIEKTPUKH
40 DIIeKTPUYECKHUI TOK B METAIIIAX, bubnmoreka [JOK
JKUAKOCTSX U ra3ax 05.02.2026 | https://m.edsoo.ru/ff0a9838
41 DJeKTpruUecKas 1ernb U €€ COCTaBHbIE
4acTH 10.02.2026
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Cuna toka. JlabopaTopHas pabora

42 "N3MepeHue u peryaupoBaHUe CUIIbI 0.5 bubmmorexa [IOK
\ P peryimp ' 12.02.2026  https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUECKOE HaNpsKEHHE.

43 BoasT™merp. JTaboparoprast pabota 0.5 bubnmoreka [JOK
"U3mepenue u peryaupoBaHue ' 17.02.2026  https://m.edsoo.ru/ff0a%14
HanpspKeHus"

44 CormnpoTHuBiIeHHE TPOBOTHUKA. bubnnoreka [JOK
VY 1enpHOE CONPOTUBIICHUE BEILIECTBA 19.02.2026 = https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh

45 AIEKTPUUYECKOTO COMTPOTUBIICHHS 1 bubnnoreka [JOK
MIPOBOJIHUKA OT €0 JJIVHBI, IUIOIAAU 24.02.2026 @ https://m.edsoo.ru/ff0aa738
MONIEPEUHOT0 CEYCHUs U MaTepuaa”
3aBUCHUMOCTh CHJIBI TOKA OT

46 HanpspkeHus. 3akoH Oma jyist bubmorexa LHOK

P ' 8 26.02.2026 https://m.edsoo.ru/ffaadda
y4acTKa [enu
JlaGopaTtopHnast pabota
"UccmenqoBaHue 3aBUCUMOCTH CHIBI

47 TOKa, U, €ro uepes pe3ucrop, ot 1 bubmmorexa [OK
> ALY pes p P, 03.03.2026  https://m.edsoo.ru/ff0aa04e

COTIPOTHBIICHUS PEIUCTOPA U
HapsDKEHUs Ha pesucrope”

43 [TocnenoBarenbHOE U TApAIIEIHHOE
COEMHEHUS ITPOBOJHUKOB 05.03.2026
JlabopaTtopnas padora "I[IpoBepka

49 IIpaBUJIa CJIOKEHUSI HAIIPSDKEHUN TTpH | bubmuoreka [IOK
MOCIIEIOBATEIILHOM COCIMHEHUH JIBYX 10.03.2026  https://m.edsoo.ru/ff0aaa58
pe3uctopos"

50 JlaboparopHas pabota "IIpoBepka 1 bubnmnorexa [JOK
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IIpaBUJjIa I CUJIbI TOKA IIPU 12.03.2026 = https://m.edsoo.ru/ff0aadle
napajuieJIbHOM COCIMHCHUH
pe3uctopon”
Pemenue 3agau Ha npuMeHEHUE
51 3akoHa OMa JijIg pa3jJIndHOrO bubmmorexa LOK
P 17.03.2026 | https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
5 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoynsa-Jlenna 19.03.2026 = https://m.edsoo.ru/ff0ab124
JIaGoparopHas pabora "Onpenenenue
53 a60TpLI 1/111[\)40 I-II)OCTI/I SHGKTpI/I‘IeCKOFO bubmorexa HOK
pabol B P 24.03.2026  hitps:/m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTPUUYECKHE IIETTH U MOTPEOUTENN
54 JJIEKTPUYECKON SHEPTUH B OBIT bubmmorera [TOK
P P Y 26.03.2026 | https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkaHne
55 ITocTossHHBIE MATHUTHI, HX
B3aUMOJEHCTBHUE 07.04.2026
56 VYpok-uccnenosanue "N3yuenue bubnmnorexa [JOK
TOJIEN MOCTOSTHHBIX MarHUTOB" 09.04.2026 = https://m.edsoo.ru/ff0ac3d0
MaruauTtHoOe mojie. MarautHoe moJje
57 3eMIu U ero 3HadYeHHe JJIsd KU3HU Ha bubmorexa HOK
s 14.04.2026 = https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TemMe "DIeKTPUIECKHe 3apsibl.
58 3apsKeHHBIE TeJIa U UX bubmmorera [TOK
P . . 16.04.2026 = https://m.edsoo.ru/ff0abd2¢
B3auMoiecTBUs. [loCTOSTHHBINH
ANEKTPUUECKUI TOK"
59 HtoroBas koHTpoJsibHas padoTa / | bubnnorexka [JOK
Bcepoccuiickas mpoBepodHas pabota 21.04.2026  https://m.edsoo.ru/ff0abea8
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60

PesepBHsIil ypok. Pabora ¢ TekcTamu
1o teme "[locTosTHHBII
3NIEKTPUYECKUM TOK"

23.04.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

61

OmneiT OpcTena. MaruuTtHoe nose
AJIEKTPUYECKOr0 ToKa MaruutHoe
110JIE€ KaTyIIKHU C TOKOM

28.04.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

62

63

[IprMeHeHue JIeKTPOMAarHUTOB B
texauke. Jlaboparopuas pabota
"N3ydyeHue neicTBUSL MarHUTHOTO
TOJIsI HA IPOBOJHMK C TOKOM"

DJEeKTpOJIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
AIIEKTPO/IBUraTesIed B TEXHUUECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabora
"KoHcTpynpoBaHue 1 u3ydeHue
paboThI neKkTpoaBUraTens"

0.5

30.04.2026

05.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

64

65

66

Omnbrter @apazes. 3akoH
BHGKTpOMaFHHTHOfI HMHAYKIOUU.
[IpaBuio Jlenna

Onekrporerepatop. CriocoObl
MOJTYYCHUS DJIEKTPHUUECKON SHEPTUH.
DIIeKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX MCTOYHHUKAX
SHEPTrUHn

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "DIeKTpUIecKHe 1
MarHUTHBIE sIBJIeHUS"

07.05.2026

12.05.2026

14.05.2026
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KontponbHast pabora o Teme

67 "DeKTpUUeCcKue U MarHUTHBIE 1 1 buGnnorexa LIOK
p” 19.05.2026 = https://m.edsoo.ru/ff0acb14
SIBIICHUS
68 PesepBHblit ypok. Paborta ¢ Tekctamu | bubnuoreka [IOK
o teme "TemnoBsie aBaeHUs" 21.05.2026 @ https://m.edsoo.ru/ff0acc5e
69 PesepBHbIii ypok. PaboTa ¢ Tekctamu |
o teme "MarguTHele aBiaeHusd" 26.05.2026
OBIIEE KOJIMYECTBO YACOB I10 69 4 14.5

I[TPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bcero Konrpoanusie  IpaxTuteckue U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

1 MexaHuueckoe BUKEHHE. |
MarepuaiibHasi TOYKa 02.09.2025

) Cucrema orcueta. OTHOCUTEILHOCTh | bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHUS 03.09.2025 | https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOIMHENHOE | bubnuoreka [IOK
IBIDKEHUE 05.09.2025 | https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoIHHEHOE

4 nBwxeHne. CpeHsis U MTHOBEHHas 1 09.09.2025
CKOPOCTh
IIpssMONMHENHOE PAaBHOYCKOPEHHOE

5 nBuxkeHue. Y ckopenue. CKopocTh 1 bubnmnoreka HOK
MIPSAMOJIMHEMHOTO PaBHOYCKOPEHHOTO 10.09.2025  https://m.edsoo.ru/ff0ad8d4
nerxeHus. ['paduk ckopoctu

6 Bxonnast koHTpoJsibHas paboTa 1 1 12.09.2025
JlaGopatopHas pabota "OnpezneneHue

7 YCKOPEHHUS TeJa Mpu | | bubnmnorexa [JOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 16.09.2025  https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth”

g CBoboaHoe nagenue tei. OnbITh 1
lanunes 17.09.2025

9 PaBHOMEpHOE ABMXKEHUE 110 | bu6muoreka [JOK
okpyxHoctu. [lepron u yacrora 19.09.2025 = https://m.edsoo.ru/ff0ael76
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oOpaiueHus. JIuneliHas U yriaosas

CKOPOCTH
10 LenTpocTpeMuTenbHOE yCKOPEHUE 23.09.2025
1 IlepBeriit 3akoH HproToHa. Bextop bubmmoreka [JOK
CHUJIBI 24.09.2025 | https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHoxeiicTByrOIIAasK cuiia 26.09.2025  https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnorexa [JOK
Cyniepnio3unust CUit 30.09.2025  https://m.edsoo.ru/ff0ac982
14 Pemenue 3aga4 Ha npUMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA 01.10.2025 = https://m.edsoo.ru/ff0aebbec
15 Crua ynpyrocti. 3akon Fyka 03.10.2025 ngs?;lg:ﬁgﬁﬁfoaecaz
16 Pemenue 3amau no teme «Cuna
YIOPYTOCTH 07.10.2025
17 JlaGopatopHas pabota «OnpezneneHue bubmmnoreka HOK
YKECTKOCTHU IIPYKUHBI» 08.10.2025  https://m.edsoo.ru/ff0ace28
bubnnorexa [JOK
18 Cuna Tpetis 10.10.2025 https://m.edsogru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuia bubnmnorexa LIOK
TPEHUS» 14.10.2025  https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmmnoreka HOK
Kod(UIIMEeHTa TPEHUS CKOIBKCHHS " 15.10.2025  https://m.edsoo.ru/ff0af8be
Pemenne 3amay mo reMe "3aKOHEBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
" 17.10.2025  https://m.edsoo.ru/ff0afb8e
TpPEeHUS
22 Cuna TsKeCTH M 3aKOH BCEMHPHOTO bubmuoteka [IOK
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TATOTCHHS. Y CKOPEHUE CBOOOTHOTO 21.10.2025  https://m.edsoo.ru/ff0af044
MaJieHus
Ypoxk-koudpepenuus "/IBmxenue ten
23
BOKPYT IPaBUTALMOHHOTO IIEHTPa 2102025
(Conneunas cucrema). ["anakTuku"
Pentenue 3amaud mo teme "Cuiia
24 TSDKECTH U 3aKOH BCEMHPHOTO bubnmorexa LHOK
" p 24.10.2025  https://m.edsoo.ru/ff0af5f8
TATOTEHUS
25 [lepBas KocMHYECKasi CKOPOCTb. bubnunoreka LIOK
HeBecoMocTh u neperpysku 05.11.2025  https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.
26 PasHOBecue TBEpIOTO TENA C bubmorexa HOK
. - P 07.11.2025  https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOI OCBIO BpalllCHUS.
MowmeHT cunebl. LleHTp TsxecTn
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.
27 P é
aBHOBef:He Tfepz[oro Tela ¢ 11.11.2025
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LienTp Tsxectu
)3 Pemenue 3agau mo reme "MomeHT bubmmoreka IIOK
cuibl. Lentp Tsoxect" 12.11.2025  https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe
29 o TeMe "MexaHn4yecKoe IBUKECHUE buGnnorexa [IOK
. " A ) 14.11.2025  https://m.edsoo.ru/ff0b0408
B3anMonelicTBue Ten
KonTpompHas pabota mo Teme
30 "MexaHHYEeCKO€e IBIKEHUE 1 Bubmiorexa OK
’ 18.11.2025  https://m.edsoo.ru/ff0b06ec

BsaunmonetictBue Ten"
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Nmnynbe Tena. Umnynbse cuiibl. 3aKoH

31 COXpaHEHUs UMITyJIbca. YTIPYroe u bubmorexa [IOK
N 19.11.2025  https://m.edsoo.ru/ff0b07fa
HEYIIPYroe B3auMO/IeHCTBUE
10 Pemenue 3agau mo reme "3akoH bubmuorexa [JOK
COXpaHEHHUs UMITysbca' 21.11.2025  https://m.edsoo.ru/ff0b096¢
Ypok-koHpepenius "PeaktuBHOE
33
JIBUKEHUE B PUPOJIC U TEXHUKE" 25.11.2025
34 Mexannueckas paboTa U MOIITHOCTh 6.11.2025
35 PabGota critbl TSDKECTH, CHITBI bubmuoreka [{OK
YIPYTOCTH U CHJIbI TPEHUS 28.11.2025  https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBUKEHHUU Teja MO 02.12.2025
TOPU30OHTAILHON TTOBEPXHOCTH»
37 CBs13b SHEpruu U paboThI.
IToreHManbHas SHEPrUst 03.12.2025
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KMHETUYECKON IHEPTUHN 05.12.2025  https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe 09.12.2025
40 JlaGopatopHas pabora «3yueHue bubnmnoreka HOK
3aKOHA COXPaHEHUs SHEPTUM 10.12.2025  https://m.edsoo.ru/ff0b12fe
41 KoisebarensHOE IBMKEHNE U €T0 bubnunorexa LIOK
XAPAKTEPUCTHUKA 12.12.2025 | https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoieoaHusl. bubnmnoreka [JOK
Breinyxnennsie koneOanus. Pezonanc 16.12.2025  https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPy KUHHBIN
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MassTHHUKHU

17.12.2025

44

45

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuojaa KojaebaHui OT KEeCTKOCTH
MPY>KUHBI U MacChl Fpy3a»
[IpeBparnieHue SHEPruu Ipu
MeXaHNYECKUX KOJeOaHHAX

19.12.2025

23.12.2025

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

JlaboparopHas pabota «Onpenenenue
Y4acTOThI U IEPUOJIa KOJIcOaHMt
NPY>KUHHOTO MasITHUKA

24.12.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH NIEproJia KoJaeOaHmi
rpysa, OJABEIIEHHOI0 K HUTH, OT
Macchl rpy3a»

26.12.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue Boinabl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOTIEPEYHBIE BOJHBI

Ypok-koHpepennus "MexaHuueckue
BOJIHBI B TBEPJIOM TeJIE.
Ceiicmuueckue BOJHBI"

3ByK. PacnipocTpaneHnue u oTpakeHue
3BYyKa

30.12.2025

13.01.2026

14.01.2026

bubnuoreka [IOK
https://m.edsoo.ru/ff0b2 1fe

51

VYpoxk-uccnenosanue "HabnroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

16.01.2026

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenus "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHUKE"

58

20.01.2026

21.01.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca
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[ToaroroBka K KOHTPOJILHOU paboTe

54 1o TeMe "3aKOHbI COXpaHEHUsI bubmorexa [IOK
P ' " 23.01.2026  https://m.edsoo.ru/ff0b2510
Mexannuyeckue Koyie6aHus 1 BOJTHbBI
KonTtponbHast pabora o Teme
55 "3 .M 1
AKOHBI coxpaHeHH's'I €XaHUYECKHUe 27.01.2026
KOJICOaHHS YU BOJIHBI
56 DJIEKTPOMArHuTHOE MOJIE. bubnmnoreka HOK
DIIeKTPOMarHUTHBIE BOJHBI 28.01.2026 | https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJH
30.01.2026
Ypoxk-koudepennus "Llkana
58 AJIEKTPOMATrHUTHBIX BOJIH. bubmmorexa [JOK
Hcnonb3oBanue 31€KTPOMarHUTHBIX 03.02.2026  https://m.edsoo.ru/ff0b2fe6
BOJIH JI1 COTOBOI cBsA3U"
VYpoxk-uccnenosanue "N3yuenue
59 CBIE)P'ICTB 3neiT OMarHHTHyIjx BOJIH C bubmmorexa [TOK
P " 04.02.2026  https://m.edsoo.ru/ff0b2c6e
MTOMOIIIbI0 MOOMIIEHOTO TenedoHa
Pemienue 3a1au Ha onpeneneHue
60 acTo 3JIeKTpoMa ol
YaCTOTHI U JUTUHBI AJICKTPOMArHUTHOM 06.02.2026
BOJTHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.
61 CxopocTtb cBeta. BoaHoBBIE cBOCTBA bubmmorexa [IOK
P . 10.02.2026 | https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 aCIpOCTpaHEHUE CBETA. 3aTMEHUS Bubmmorexa [IOK
preHpocip ' 11.02.2026 https://m.edsoo.ru/fi0b3658
Connua u Jlynst
63 3aK0oH OTpaX€HHUs CBETa. 3epKaa. bubnuotexa [JOK
Pemenue 3aga4 Ha npUMEHEHUE 13.02.2026 | https://m.edsoo.ru/ff0b38c4
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3aKOHa OTpaXCHUS CBCTA

64

65

66

67

[Ipenomnenue cBera. 3aKoH
IIPEJIOMJICHUS CBETA

[TonmHOE BHYTpEHHEE OTpakeHHe
cBeta. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHETO OTPa)KEHUS B
ONTUYECKUX CBETOBOJIAX

JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yTIJia
MPETOMIICHUSI CBETOBOI'O JIy4a OT yriia
NaJIeHUs Ha IpaHulLe "BO31yX-

nn

CTCKIJIO

Ypok-koHpepenus "Vcnonb3oBanue
MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"

17.02.2026

18.02.2026

20.02.2026

24.02.2026

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b3aea

bubnunoreka LIOK
https://m.edsoo.ru/ff0b3c5c

68

JIma3el. OnTHYeCKas CHIIa JIMH3EI

5.02.2026

69

70

[TocTpoenue n3o0paxeHnit B TMH3AX

JlaGopatopHas pabota "OnpezneneHue
(OKYCHOTO pacCTOSHUS U OTITUYECKOM
CHJIBI coOMparoliei TMH3bI"

27.02.2026

03.03.2026

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b444a

bubmmoteka IIOK
https://m.edsoo.ru/ff0b4206

71

VYpok-koHpepennus "OnTuueckue
JMH30BbIe TPUOOpPH"

04.03.2026

but6mmorexa [IOK
https://m.edsoo.ru/ff0c0a7e

72

73

I'a3 kak ontuyeckas cucrema.
3peHue

Ypok-kondepentus "JlepexTo
3penus. Kak coxpanurts 3peHue"

60

06.03.2026

10.03.2026

bubnunorexa LIOK
https://m.edsoo.ru/ff0b4684
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Paznoxxenne 6eoro cBeTa B CIIEKT.
Onrwitel Herotona. Cnoxenue

bubnunoreka LIOK

74
CIIEKTpaJIbHBIX I[BETOB. Jucnepcus 11.03.2026  https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OnbITHI 110
Pa3I0KEeHUI0 OEJIOT0 CBETA B CIEKTP H
75 BOCIIPUSTHUIO IIBETA MPEIMETOB IIPU UX bubmorexa [IOK
P B pel P 13.03.2026  https://m.edsoo.ru/ff0cOe2a
HAOJII0/ICHUH Yepe3 [IBETOBHIE
buabTpH"
VYpok-npaktukym "BoaHoBbie
76 i :
CBOMCTBA CBETA: IUCIIEPCHUS, 17.03.2026
uHTephepeHus u qudpaxuus"
77 OmnwiTel Pesepdopaa v uranerapHas bubnnorexa [JOK
MOJIEJIb aTOMa 18.03.2026  https://m.edsoo.ru/ff0c12a8
73 IToctynarel bopa. Mozens atoma
bopa 20.03.2026
Hcnyckanue v noriomeHne cBera
79 atomoM. KBauTebl. JInneliuaTeie bubmorexa HHOK
] ’ 24.03.2026 | https://m.edsoo.ru/ff0c144c
CIEKTPHI
20 VYpoxk-npaktukyMm "Habmronenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUs" 25.03.2026  https://m.edsoo.ru/ff0c1550
81 PagnoakTrBHOCTB U €€ BUIBI bubmorexa HOK
8 A 27.03.2026 | https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siapa. Hyknonnas bubnuoteka [JOK
MO/JIE]Ib 07.04.2026 | https://m.edsoo.ru/ff0c18ac
23 PanuoaxkTuBHBIE TPEBpAILICHHUS. bubmuorexa [JOK
H3oTorsl 08.04.2026 = https://m.edsoo.ru/ff0clal4
84 Pemenue 3ajau o teme: bubmuoreka [{OK
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https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

"PaguoakTuBHBIE IpEeBpalieHus" 10.04.2026  https://m.edsoo.ru/ff0c1bda
85 Ilepuon nonypacnana 4.04.2026
Vpok-koHpepenmus "PagnoakTuBHbIC
86 I/ICfJ)'Iy‘leHI/I}(Ib Bpnpnpozle, MEIUIIHE, buGnuorexa [IOK
" 15.04.2026 @ https://m.edsoo.ru/ff0c2126
TEXHHKE
SlnepHble peakiuu. 3aKOHbI
87 COXII))aHeHESI 3a11l351)1030r0 1 MacCOBOTO bubmorexa [IOK
17.04.2026  https://m.edsoo.ru/ff0c1c58
qycel
28 DHeprusi CBSI31 aTOMHBIX sifiep. CBs3b bubnnorexa [JOK
MaccChbl U SJHEPIUU 21.04.2026  https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no teme "SnepHeie
peakun" 22.04.2026
90 Peakuiuu cuHTe3a 1 eneHus saep. bubmmoreka [JOK
Ucrounuku sueprun CosHIA U 3BE3NT 24.04.2026  https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "SAnepras
01 sHepreTuka. JlercTBus
PaAMOAKTUBHBIX U3JIyU€HUHN Ha JKUBbHIE 28.04.2026
OpraHu3MbI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe
0 1o TeMe "DJIeKTPOMarHuTHOE TOJI€. bubmuorteka [IOK
DIIeKTPOMarHUTHBIE BOJTHBI. 29.04.2026 | https://m.edsoo.ru/ff0c223e
KBanTtoBrie saBicHus"
93 Wrorosast KoHTpOJBbHAS paboTa 1 5.05.2026
[ToBTOpeHme, 0600IICHNE.
94 JlaGopaTopHbie pabOTHI 1O KypCy bubmorexa [IOK
N 06.05.2026 | https://m.edsoo.ru/ff0c245a
"BzaumoneiictBue Ten"
95 [ToBTOpenue, o600meHne. Permenune bu6nunorexa LIOK
pacUETHBIX U KQYECTBEHHBIX 3a7a4 MO 08.05.2026 | https://m.edsoo.ru/ff0c2572
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teMme "TeruoBble npouecchbl”

IToBTOpenue, 0600eHNE. Permenue

96 AaCUYETHBIX U KaUECTBEHHBIX 3a1a4 I10 1 Bubmaorexa ITOK
p s . 12.05.2026 = https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBsIxX qBUrarenein"
IToBTOpenue, o6o0meHNE. Permenue
97 ACUETHBIX M KAYECTBEHHBIX 3a]a4 I10 1 Bubmaorexa ITOK
P A 13.05.2026  https://m.edsoo.ru/ff0c2b30
teme "KII/] snexkrpoycTtanoBok"
[ToBTOpEHHE, 000OIICHHE.
98 JlabopaTopuble PabOTHI O KYPC 1 1 buGnuorexa LIOK
" patop P " ypey 15.05.2026 = https://m.edsoo.ru/ff0c2¢c52
CBeTOoBbIE SIBICHUS
[ToBTropenue, 06o0menne. Padora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 Bubmiorexa HOK
" 19.05.2026 | https://m.edsoo.ru/ff0c2d6a
COXpaHCHHUS B MEXAHHUKE
[ToBTropenue, 0600menue. Padora ¢
100 TexcTamu 110 Teme "Konebanus u 1 Bubmiorexa OK
" 20.05.2026  https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606meHue. Padora ¢ 22.05.2026 = bubmuoteka [IOK
101 Tekctamu 110 TeMe "CBeToBbie ABIeHUA" 1 https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, 0606menue. Padota ¢ 26.05.2026 = bubmuoreka [IOK
102 TexcTamu 110 TeMe "KBaHTOBEBIE 1 https://m.edsoo.ru/ff0c2e82
siBjeHus"
BHIEE KOJIMYECTBO HACOB I1
OBbII] O CTBO CO O 102 4 7

[NPOT'PAMME
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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 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCII0JIb30BATh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHUA IO OINMHMCAHHWIO HMX XaAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SAIBJICHUC

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3a7ayy B y4eOHYIO, BBIIEIATH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUIN

1.4

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUECKUE SBJICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3MYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHUIIB! (PU3MUECKUX BEITMUYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCpPU30BaATb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HW3YYCHHBIC 3aKOHBI, IIPpU J3TOM JdaBaTb CJIIOBECHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTHU4YCCKOC

BBIPAKECHHE

1.6

OO0BACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUld MNPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBJIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU
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1.7

1.8

1.9

pemiath pacyéTHble 3a1aud B 1 — 2 nelCTBUSI, UCIIONB3YSl 3aKOHBI U
dbopMyIibl, cBs3bIBaIONINE (PU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHSL 3aJayd  3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIWYMHBI B POPMYJIIbI M IPOBOJUTH Pacu€Thl, HAXOAUTD
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC NIl PEUICHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOJTYYCHHON (U3UYECKON BETUUUHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3ysbTaT, HaXOAUTb OLIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 pE3yJibTaTaM

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WU
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBITIOJIHSTh TPSIMbIE M3MEPEHUs C HMCIOJb30BAaHUEM aHAJOTOBBIX H
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COJIOTHOM MOTPEIHOCTH U3MEPEHUI

1.12

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPyrOM C HCIOJb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YE€OHOrO MCCIEOBaHUS, COOUpPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKCUpoBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3MUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBAHUA

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIerys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUMCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

1.13

1.14

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢
1a00paTOpHBIM 000pYyI0OBaHUEM

yKa3plBaTh NPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTEepPHU30BaTh TNPUHIMIBI JEHCTBHS HM3YYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHCaHUS,

UCIONBb3YSl 3HAHUS O CBOMCTBaX  (PU3MYECKUX  SBJIEHUN U
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HeoOXouMbIe (PU3HUECKUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

NOPUBOANUTH TPHUMEPHl (HAXOAUTh HH(OpPMAIMIO O MpPHUMEPax)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B TOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMy M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM IKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cpefie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B ceTd VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W TYTEM CPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISIETCS MPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh npu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3UYECKOTO  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIH

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIMK (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUM, TPH OSTOM
IPaMOTHO HCHOJIb30BaTh W3YYEHHBI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE MPE3eHTaluel

1.19

IIPY BBINIOJHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0BAaHUI paclpeenaTh
00513aHHOCTH B IpyIIIEe B COOTBETCTBUU C MOCTaBIEHHBIMU 33Ja4aMH,
CIEINTh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBHMM, aJIEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPaUBaTh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAS MHEHHE

OKPY’KaroIINX

8 KUIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IOHATHA
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1.2

1.3

pa3indaTthb SBJICHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/ILICCKO€ SIBJICHUC

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

1.4

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEJIMUYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTb  TIpadUKud  M3YYEHHBIX  3aBHCHMOCTEH

(UBHUYECKUX BEITUYUH

1.5

1.6

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMChIBAaTh €ro MaTEeMaTU4YecKoe

BBIPA’XXCHUC

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISBJISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIBIO | — 2 W3y4EeHHBIX CBOMCTBA

(bu3nYeCcKuX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHAIM3a
YCIOBUS 314X 3aIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
NOJy4eHHOE 3HaueHue (U3MYeCKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

1.8

1.9

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IOMOIIU
(U3MYECKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEIOBAHUS, BBIACIATD
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

MNpOBOAWUTL OIIBITHI 110 Ha6J'IIOIIeHI/IIO (I)I/IBI/I‘-ICCKI/IX SIBJICHMH WX

(GU3MYEeCKUX ~ CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMBIC
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1.10

OpPEANONOXKEeHUs,, coOupaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

060py,I[OBaHI/I$I, OIMKUCBIBATH X0/ OIIbITa 1 q)OpMYJ'II/IpOBaTB BBIBObI

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C HCIOJIb30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

MPOBOAWTH  MCCIIEOBAHME  3aBUCUMOCTH  OJHOM  (U3UUYECKOM
BEJIMYUHBI OT JPYrol C MCHOJIb30BAHUEM IMPSMBIX H3MEPEHUN:
IUTAaHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpEHUs, CleAys MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUE TaOJUIl U TpaduKOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM MCCICAOBAHHUA

1.12

1.13

1.14

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

coOmonaTh TMpaBWja TEXHUKA Oe3omacHOCTH Tpu  pabore C

1ab0paTOPHBIM 000PYIOBaHHEM

XapaKTepu30BaTh MNPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SIBICHHMH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJIATH CXCEMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

1.16

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HM 171 oOecriedeHHs O€30MacHOCTH TMpU  OOpalieHuud ¢
npruOoOpaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS U

cOOII0OICHHS] HOPM 3KOJIOIMYECKOro IOBE/IEHUs B OKpYKarollel cpeie

1.17

OCYIIECTBIISATh OUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIUMXCSA 3HAHUKW U NYTEM CpPaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOXKET OBITh HeﬂOCTOBepHOﬁ
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1.18

WCIIONIb30BAaTh TMPH  BBHIMOTHEHWH YYEOHBIX 3a/laHUil  Hay4dHO-
NOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro CoJep)KaHUs, CIPaBOYHBIE
Marepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHus MHGOPMAIMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIC NYOJIMYHO MPEICTABISATh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM ITOHATUWHBIM ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJEIUTh 3a BBINOJHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  T'OTOBHOCTH

pazpemniaTh KOHQIUKTHI

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAThl 0CBOCHUS OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1.1

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUS

1.2

pa3jnvdaTthb SABJICHUA II0 OMHCAHUIO HUX XapAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘~ICCKO€ SIBJICHUC

1.3

1.4

pacro3HaBaTh NpPOSBICHHE W3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUUYECKYIO 3a7jauyy B YUeOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) PUINUECKUX SIBICHUN

ONHUCBLIBATL H3YYCHHBIC CBOMCTBA TE€l U (bI/BI/ILICCKI/IC SIBJICHUA,
HCIIOJIB3Yys (1)I/I3I/I‘—IGCKI/IG BCJIIMYMHBI, IIPpU OIMMCAHUN TIIPABUIIBHO
TPAKTOBAThH (I)I/ISI/ILICCKI/Iﬁ CMBICJI HCIIOJIB3YCMBIX BCJIIMYHH,

0003HaYeHUs U eTUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (HOPMYIIbI,
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CBSI3BIBAIOIME JIAHHYIO  (PU3MUECKYI0O BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTb TIpadUKd  M3Y4YEHHBIX  3aBHCHMOCTEH

(GUBHYECKUX BEIMYNH

1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS W TPOIICCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU ATOM JaBaTb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alUChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPpA)KCHUEC

OOBSICHATH (PU3MYECKHE MPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYecKHX WIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOHCTBA

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3aKOHa HJIKM 3aKOHOMCPHOCTHU

pemiate pacuéTHble 3aJauyu (omuparoniyecs Ha cucreMy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHC
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIC JaHHbBIC, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PaCyYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAUCHUA CI)I/ISI/I‘ICCKOI‘/'I BCINMYHHBI

pacrio3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, UCIOJb3Ys ONMCAHUE HCCIIEA0BaHUS, BBIACIATH
MIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIECNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

1.9

1.10

MPOBOJMTH OIBITHl 10 HAONIOMCHUI0 (U3NYSCKUX SBICHHA WA
(bU3HYECKUX CBOWCTB TENI: CAMOCTOSITENIbHO COOMpPATh YCTaHOBKY M3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOABI

IPOBOJIUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosiHUe coOuparomieil JTUH3bI), 00OCHOBBIBATH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCHMOCTEH (U3MUECKUX BEIUYUH C
MCIIOJIb30BaHUEM NPSIMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHME,

CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUpPOBaTH pPE3yJbTaThl
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1.12

1.13

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/ISI/I‘-IGCKI/IX BCJIMYHMH B BHAC TaGHI/IL[I/I

l"pa(bI/IKOB, ACJIaTh BBIBOJAKI 110 PE3yJIibTaTaM UCCICAOBAHHUA

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATh H3MEPEHUs, CleNys NPEUIOKEHHOW HWHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

CO6J'IIOI[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

1.14

1.15

1.16

1.17

1.18

1.19

pa3nuyaTth OCHOBHBIE NMPH3HAKH W3YYEHHBIX (PU3MUECKUX MOJIENEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAHETapHasi MOJENb aToOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O sAJ1pa

XapaKTepu30BaTh NIPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa MX ONHUCAHMS, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMbIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH H3Y4YEHHBIX
TEXHUYECKHUX YCTPOMCTB, MU3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIOCKOM
3epkaie u coOuparoleil 11uH3e

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOT'O UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HM U1 o0ecriedeHHss Oe30macHOCTH MpH  OOpallleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAaHEHUSI 3/I0pPOBbS U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

OCYIIECTBIISATh MOUCK HHPOPMAINH (PU3HUECKOTO COACPKAHUS B CETU
WNHTepuer, caMocTOsTENbHO (OPMYIHPYST TOUCKOBBIA  3arpoc,
HAaXOOUTh TYTU  ONPEHAEIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOMU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJHUTEIHHBIX
HMCTOYHUKOB

WCIIONIb30BAaTh MPH  BBHIMOTHEHMH YYEOHBIX 33JaHUNA  HAYYHO-
MONYJISIPHYIO JIUTEPATYPy (PU3HUECKOTO COJIEepKaHUs, CIPABOYHBIC

MaTtepuainsl, pecypchl ceth MHTepHer; BiazeTrs  npuémamu
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1.20

1.21

KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBbIE IIMCbMEHHBIE M YCTHBIE COOOLIEHHS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmnapar U3y4aeMoro paszaesia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAIMEe ¢ y4E€ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIA  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon
pasaena JJIEeMEHTA
®UBUKA U EE POJIb B IIOSHAHNU OKPYKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
1.1 ®dusnyeckue  SABICHHSA: MEXaHWYECKHE, TCEIUIOBEIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

@dusnueckue BenWYUHBL.  V3MepeHune — PU3MUECKUX
1.2 BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexxayHapoHasi CUCTEMA €IMHUIL

EcrtecTBeHHOHay4yHBI METOJ| MO3HAHUA: HAOJIOJEHUE,
13 IIOCTAaHOBKAa HAay4HOT'O BOIIPOCA, BBIABUKCHHE THIIOTE3,
1 OKCIEPUMEHT T1I0 TPOBEPKE THIOTe3, OOBSICHEHUE

Ha0II01aEMOT0 SIBIIEHUS
1.4 Onucanne PU3NYECKHUX SBJICHUM C IOMOIIBIO MOIeIeH

[TpakTrueckue paboThI:

HiHPar##l3Mepenre pacCTOSTHUN.

#HiParf##l3mepenue o0bEMa JKUIKOCTH M TBEPAOIO
1.5 Tela.

#HHHPar###Onpeienienre pa3MepoB MajbIX TeJl.

#i#HParf##l3Mepenne  TeMreparypbl NpU  TIOMOILHU

JKAJIKOCTHOTO TEPMOMETpA U AATUYHUKA TEMIEPATYPBI

INEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUU BEILIECTBA

HH#HH#Par#t##CTpoeHre BelecTBa: aTOMbl M MOJIEKYJIbI, UX
2.1 pasMepsl. ONBITHI, JIOKA3bIBAOIIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

#H##Par##Ht]|Bmkenne  dactmiy  BemiectBa.  CBs3b
2.2 CKOPOCTH  ABWXKEHHUS  YaCTHI[ C  TEMIepaTypoOu.

Bbpoynosckoe nBuxenue, mupdysus

2.3 B3anmoneiicTBre YacTHI] BELIECTBA: IPUTSHKEHUE U
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OTTAJIKMBAHHC

HiH#Parf## ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHUE

ra3oB, JKUJIKOCTeH M TBEPABIX (KPUCTAJUIMYECKUX) TEJl.

24 B3auMoCBsA3bp MeXAy CBOMNCTBAMH BEIECTB B DPAa3HBIX
arperaTHpIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5 OCO0EHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[TpakTuyeckue pabOTHI:
#H##Par###OLeHKa JuamMeTpa aToMa METOJO0M PsioB (C
UCTIOJIb30BaHueM Gotorpaduit).

2.6 H#HAP ar###ONbITEH o HAOII0ICHUIO TEIJI0BOTO

pacIIMpPEHHUs Ta30B.
HHHPar###ONBITEl IO OOHAPYKEHHUIO JCHCTBUSI CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 MexaHHYeCKOe IBHKEHHE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JIBIIKECHHE
Hi#HParft#H#CKopoCTb. Cpennsist CKOPOCTh npu
3.2 HEPaBHOMEPHOM JIBIDKEHUU. Pacuér myTtu u BpeMeHu
JIBHOKEHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
33 Tel KaK MPUYMHA U3MEHEHHUS CKOPOCTU JBIIKEHUS Tell.
Macca kak Mepa HHEpTHOCTH Teja
34 ###Par### InorHocTte BemecTBa. CBA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BeIlecTBa
35 Cuna xak XapakTepUCTHKa B3aUMOICUCTBUS TE
16 Cuna ynpyrocty u 3akoH ['yka. M3mepeHue cumibl ¢
' MOMOIIIbIO JMHAMOMETpPA
37 #HHPar###IBnenue TaroreHns U cuna Tsokectu. Cuita
' TSKECTH Ha ApYrux maHerax. Bec Tema. HeBecomocTh
13 Cwna Tpenusi. TpeHHE CKOJBXKEHUS W TPEHHUE IOKOSI.
' TpeHue B mpupo/ie U TEXHUKE
39 H##HPar###CriokeHue Cuj, HampaBiICHHBIX [0 OJHOU

npsMoid. PaBHoIeCTBYIOIIAs CHIT
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3.10

[TpakTuyeckue paboOTHI:

OnpeneneHnue CKOPOCTH PaBHOMEPHOTO  JBM)KEHHUS
(mapuka B KUAKOCTH, MOJEIU  3JIEKTPUYECKOIO
aBToMoOmiIs u Tak jganee). OmnpeneneHue cpenHen
CKOpOCTH CKONBXEHHUS Opycka WM IIapuka 110
HAKJIOHHON  1uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTh pacTsKeHus (aeopmaiiiu) mpy>KUHbI OT
OPUIOKEHHOW  Ccuiibl.  OMBITBI, JAEMOHCTPHUPYIOLIHE
3aBHCHUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tena U

XapakTepa CONPUKACAIOLIMXCS TIOBEPXHOCTEH

3.11

®u3nIeCcKue SIBICHUS B mpupoac: NpuMEpbl ABUKCHUA C
pasiIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHBOM npupoac,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKE

3.12

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, OAIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBUICHUS U

YBCIWUYCHUA OABJICHUA

4.2

4.3

JlaBiienue raza. 3aBUCUMOCTD JaBJICHUS ra3a OT 00bEMa,
TEeMIIEPaTyphl
[lepenavya naBneHus: TBEPABIMU TENAMU, KUAKOCTIMU U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITMHEI

4.4

3aBUCUMOCTH JaBJICHUS KUIKOCTH oT I‘J'Iy6I/IHI>I.
I'mapocratnueckuit napagokc. CooOIaronmecs cocyabl.

FI/II[paBJ'II/I‘-ICCKI/Ie MEXaHU3MbI

4.5

4.6

4.7

AtMmocdepa 3emnu u armocepHoe naBienue. [Ipuannbl
CYIIIECTBOBaHMS BO3AYIIHOW 000704ku 3emin. OMbIT
Toppuuennu. 3aBUCHMOCTh aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS

N3mepenne armocdepnoro naenenus. [Ipubopsr mis
U3MEepeHHs aTMOCHEPHOTO AaBIICHUS

JlelicTBUE XUAKOCTH M Ta3a Ha IOTIPYKEHHOE B HHUX
Teno. BeiTamkuBaromas (apXumenoBa) cuia. 3aKOH

Apxumena
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4.8

[ImaBanue Ten. Bo3ayxornnaBanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTrpYKEHHOH B IKMIKOCTb YacTH Tela.
OnpeneneHre BhITAIKUBAIOIIEH CUJIbI, JEHCTBYIOLICH Ha
TEeno,  MOrpyxEHHOE B  JKUIAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKMBAIOIIEH CHUIIbI, JEHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKHBAIOIIECH
CHJIBI, JACUCTBYIOLIEH Ha TEJIO B KHUIKOCTH, OT 00BEMa
MOTPY>KEHHOW B JKUJIKOCTh YaCTH Tejla U OT ILNIOTHOCTH
JKUIKOCTH. KouctpynpoBanue apeoMerpa HIIH
KOHCTPYMpPOBAaHUE  JIOJAKM M  OmIpeAelieHne €€

TPY30IO0IbEMHOCTH

4.10

du3nueckue SABJICHUA B npupoae: BIIMSIHHUC
aTMOC(I)epHOI‘O JaBJICHHA Ha JKHUBOM OpraHu3M, IJIaBaHUC

pBIO

4.11

Texnudeckne ycTpoicTBa: COOOINAIOIIUECS COCY/BL,
YCTPOMCTBO BOAONPOBOJA, THAPABINYECKUNA IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHuueckasi MOIIHOCTb

53 [IpocTele  MeXaHU3MBL: pblyar, OJIOK, HaKJIOHHAA

' 10ckocTh. [IpaBuio paBHOBecHs pblyara

54 [TpuMeHeHMe npaBUIIa paBHOBECHS pbluara K 0JIOKY
«3omotoe  mpaBuso»  MexaHuku.  Koadduument

5.5 IIOJIE3HOTO JNENUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER

5.7 Kunernueckas sneprus

s g [Tonnass mexaHuveckas SHEprusi. 3aKOH U3MEHEHUs U

COXpPaHCHUMA MEXaHHUYECKOM SHEPTHUn
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8 KVIACC

Kox
pa3iena

[TpakTuyeckue paboOTHI:
#H##Par###Onpenenenrne pabOThl CHUJIIBI  TPEHUS TPH

pPaBHOMCPHOM JBHKCHHH TCJa II0 FOpH3OHTaJIbHOI>'I

> nosepxHoctu. MccnenoBanue yciaoBHM — paBHOBECHUS
ppiuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.
W3y4eHne 3aKOHa COXPaHEHHsI MEXaHUYECKON SHEPTUH
510 @dusnyeckue SBICHHA B INPUPOJE: pblYard B TeEIE
' yenoBeka
TexHuueckne YCTpOMCTBA: pblyar, MOABUKHBIA U
5.11 HETOJABMKHBIM OJIOKW, HaKJIOHHAs IUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 3JIeMEHTHI COCPKAHUS
JJIeMEeHTa
TEIUIOBBIE ABJIEHU A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMsI BemecTBa. Macca U pa3Mepsl
. MoJIeKyl.  OmIbITBI, NOATBEPKIAIOLUIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYIISIPHOKHHETHYECKON TEOPUH
Mogenu  TBEPAOro, JKMAKOIO U ra3o00pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUN MOJIEKYJIIPHOKUHETHYECKON
TEeopuun
6.4 CmauuBaHue U KalWJUISIPHbBIE SIBJICHUS
6.5 TennoBoe pacmmpeHne u cxaTue
6.6 Temneparypa. CBs3p Temmeparypbl CO CKOPOCTBIO
. TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sueprusa. CrnocoObl U3MEHEHUs! BHYTpEHHEH
. SHEPrUU: TeIIonepeaaya U CoBepIleHne paboThl
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Buael teronepenaun: TENIONPOBOAHOCTb, KOHBEKIIMS,

6.8
W3IIy4eHue
KommuectBo  TemnoTel.  YaenbHas — TEIIOEMKOCTh
6.9
BEILIECTBA
6.10 TemsiooOMEH M TEMIOBOE paBHOBECHE. Y paBHEHUE
' TEIUIOBOTO OanmaHca
611 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY enpHas TEmaoTa NiaBJICHUS
[TapoobOpazoBanue w  KoHAeHcamws. McmapeHue.
610 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
' 3aBUCHMOCTh TEMIIEPATypbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIMBa. Y IeibHask TEII0Ta CropaHus
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOro ABuraresns. TemioBble ABUTraTeNd M 3aliuTa
OKpY>KaroIlEen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETIOBBIX
6.16
rpoiieccax
[IpakTudeckue pabOTHI:
HHHPar#H##0NbITL 10 OOHAPYKEHUIO JIEUCTBUS CHJI
MOJICKYJISIPHOTO TTPUTSKEHUS.
H#A#H#Parf##ONBITBL IO  BBIPAIIMBAHMIO  KPHUCTAJIOB
MOBApEHHOM COJIM WM caxapa.
#HHHPar#t#OneITel 1O HAONIOAEHHUIO  TEIJIOBOTO
6.17 pacIIupeHus Ta30B, )KUIAKOCTEN U TBEPIBIX TEIN.

###Par###Onpenenenne naBieHUs BO3yXa B OautoHE
HITpHIIA.

HHH#Parf##ONBITH, JIEMOHCTPUPYIOIIME 3aBHUCHUMOCTh
TaBIICHUSI BO37yXa OT ero o0bhEMa M HarpeBaHHs WA
OXJIaXICHUSI.

H#H##Par###] [poBepka runoTe3bl TMHEHHON 3aBUCUMOCTH
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JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPUYECKON
TpyOKe OT TeMIlepaTyphl.

###Par###Habmonenune M3MEHECHUS BHYTPECHHEHN
SHEPTUU TeNa B Pe3ylbTaTe TEIUIONepenayd u padoThI
BHCIIHUX CHUIL.

###Par###lIccnenopanue SIBJICHUS TEIUIOOOMEHa TMpH
CMEIIMBAHUU XOJIOTHOU U TOpsYEH BOJIBI.
#HH##Par###Onpenenenue KOJIMYEeCTBa TETUIOTHI,
MOJIY4YEHHOTO BOJOW TMpHU TEIJI00OMEHE C HarpeTbiM
METAJUTMYECKUM ITUITHHIPOM.

#HH##Par##H#Onpenenenue yAeJIbHOU TEIIOEMKOCTH
BCIIECCTBA.

Hi##Par#H##ccnenoBanue npoiecca UCHapeHusl.
#H##Par##H#OnpenenieHue OTHOCUTEJIBHOM  BIAXXHOCTH
BO3/TyXa.

###Par###Onpenenenne yaeabHONW TETUIOTH TIJIaBICHUS

JIbaa.

6.18

6.19

dusnueckue SBIEHUS B IPUPOAE: MOBEPXHOCTHOE
HaTSOKEHHE U KalWULIpHbIE SIBIEHUS B MPHUPOJE,
KpHUCTaJUIbl B Iipupoze, usnydenue ConHua, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,

HNHCA, CHCTa.

TexHnueckue  ycTpoWcTBa:  KalWJUIAPBL,  NPUMEPHI
HCIIOJIb30BAHNSl KPUCTAJIOB, XMIKOCTHBIM TEPMOMETP,
JaTYUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETP, MapoBas TypOMHA,

ABUT'ATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUHYECKHUE U MATHUTHBIE ABJIEHUA

7.1

7.2

QHCKTpI/ISaLII/IH TCII. I[Ba poada 3JICKTPUYICCKUX 3apa10B

B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona
(3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT

BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TeJIaMH)
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Onexrpuueckoe noje. Hanpsyk€HHOCTh 3JIEKTPUUECKOTO

7.3 nojs. [IpuHIUN Cyneprno3uuuu AIEKTPUUECKUX MOJIeH
(Ha KaYECTBEHHOM YPOBHE)
Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHBIN
7.4 anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHUKY U
JUAJICKTPUKU
7.5 3aKOH COXpaHEHHUsI JICKTPUUYECKOTO 3apsia
6 ONeKTpUYecKUid  TOK.  YCJIOBHUA  CYLIECTBOBaHMS
' ANEKTPUYECKOT0 TOKA. ICTOYHMKH TOCTOSTHHOTO TOKA
[evictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUJKOCTAX U razax
oy Onexkrpuueckas uenb. Cuiia TOKa. OJIEKTPUUECKOE
' HamnpsHKeHHe
79 CornpoTuBieHue MIPOBOJIHHUKA. VYnenvHOE
' COIMPOTUBIICHUE BEIIECTBA
7.10 3axon Oma JJ1 yyacTKa Lenu
[locnegoBarenpbHOE ¥ MapajjieIbHOE  COEAMHEHHUE
7.11
MIPOBOTHUKOB
PaGora M MOIIHOCTH AIEKTPUUYECKOTO TOKAa. 3aKOH
7.12
Hxoynsa — Jlenna
13 DNeKTpUUecKue Henu U MOTPEOUTENH DIEKTPHUECKON
' sHepruu B ObITy. KopoTkoe 3amMblkaHue
[TocTostHHbIE MarHuTHl. B3auMoneicTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MaruutHoe mnone. MarHuTHoe mojie 3eMiId U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmneIiT Opcrena. MarHuTHOE MOJE IEKTPUYECKOTO TOKA.
' [IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE
717 JlelicTBME€ MarHUTHOrO TMOJS HA MPOBOJHUK C TOKOM.

aﬂeKTpOIlBI/IF aTelb IOCTOSHHOIO Toka. Mcmonp3oBaHue
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JJIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIopTe
Oneitel  @apages.  SIBieHMe  3IEKTPOMArHUTHOMN
7.18
unaykiuu. [Ipasuio Jlenma
DneKTporeHepaTop. Crioco6b1 HOJIyYEHUS
7.19 EKTPUYECKOM  BHEPruMHM.  OJIEKTPOCTAHLMU  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHU
[IpakTuueckue padbOTHI:
OnbIThl IO HAOMIONEHUIO 3JEKTPU3ALUM TeJl UHIYKIMEH
U TIPU COIPUKOCHOBEHHH.
HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.
Cbopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
MIOCTOSIHHOT'O TOKa.
W3mepenue u peryinpoBaHue CUIbl TOKA.
W3mepenue u peryinupoBaHue HaPsKEHUS.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO Yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha pe3nCTope.
720 OnsIThI, J€MOHCTPUPYIOILIHE 3aBUCUMOCTD

INEKTPUYECKOTO CONPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOIAAH MTONIEPEYHOr0 CEYEHUs U MaTepraa.

[IpoBepka mpaBwiia CJHOXEHHUS HaNpsOKEHUH  mpu
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MPHU MapajyieIbHOM
coelMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  JJIGKTPUYECKOIO  TOKa,
BBIIIEIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUS IMOCTOSHHBIX MarHUTOB.

I/I3yquI/1e MAarauMTHOI'O IIOJIA MMOCTOSAHHBIX MArHuTOB IIPpU
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7.21

uxX Oo0beAMHEHUM U  pasfeneHun. McciemoBaHue
JEUCTBHUS 3JIEKTPUUECKOTO0 TOKA HA MATHUTHYIO CTPEJIKY.
OnpITel,  JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIbI
B3aUMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJIEHHWs TOKa B KaTrylike. l3yueHue

I[CP'ICTBPISI MArdvuTHOIO IIOJII Ha IPOBOAHHUK C TOKOM.

KoncrpynpoBanue u H3y4yeHue paboThI
JIIEKTPOABUTATES. N3mepenne KII
3JIEKTPOIBUTaTEIbHOM YCTaHOBKHU. OnbIThI o

HUCCICOOBAaHHUIO ABJICHUSA 3JICKTpOMaFHPITHOI>'I WHAYKIUU:
HCCICOOBAHUC W3MCHEHMH 3HAYeHUSI | HaIlpaBJICHUA

WHAYKIOUMOHHOI'O TOKa

Ouznyeckue SBIEHUS B MPUPOJE: IIEKTPUUECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, Apei( MOIIOCOB,
POJIb MAarHUTHOTO TIOJISA TSI )KU3HHU Ha 3emiie, MOJISIPHOE

CHAHUC

7.22

TexHudeckue yCTpPOWCTBA: 3JIEKTPOCKOI, aMIIEpPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK DICKTPUYECKON DHEPIUH,
JIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
NPEAOXPAHUTENH, DIIEKTPOMArHuT, 3JEKTPOJBUIaTEIb

MOCTOAHHOI'O TOKA, FrCHEPATOP IMOCTOSAHHOI'O TOKA

9 KVIACC
Kon
Kox anemenrta [IpoBepsiembie 2IEMEHTHI COAEPIKAHMS
paznena
MEXAHUYECKUE ABJIEHUW S
9 a1 Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
' Cucrema otrcuéra
8.2 OTHOCHUTENBLHOCTbE MEXAHUUECKOTO IBMKEHUS
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8.3

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE

###Par###HepaBHOMEpHOE NPSIMOJIMHEMHOE JBUYKEHUE.

8.4 CpenHsis M  MIHOBEHHass CKOpPOCTh Tella MpH
HEPaBHOMEPHOM JBUKEHUU
a5 VYckopenue. PaBHOyCKOpEeHHOE MIPSIMOJIMHEMHOE
' JIBUKCHHE
8.6 #H##Par###CBoOoqHOE magenue. OnbITe! [ anmies
#HH##Par##HPaBHOMEpHOE JBM)KEHUE 110 OKPY>KHOCTH.
8.7 [lepuon u yacrota oOpamenus. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHHe
8.8 [Tepseriit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon HeroToHa
8.11 HAHParfH##1 [puHIMI cyneprno3uuu CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
213 #HHHPar###Cuna TpeHHs: cujla TPEHUs CKOJIbXEHUS,
' CHUJIa TPEHHUS [TOKOSI, IPYTHE BUJIbI TPEHUS
S 14 ##HPar#H##Ciia  TSOKECTM W 3aKOH ~ BCEMHUPHOIO
' TATOTEHHUS. Y CKOPEHHE CBOOOHOTO MajIeHUs
%15 IBwxkenne  miuaHer  Bokpyr  Connma.  Ilepsas
' KocMudeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
S 16 PaBHOBecue MaTepuanbHOM TOYKUA. AOCOIIOTHO TBEPIOE
' TENO
g 17 #i##Parf##PaBHOBecHe TBEPIOro Tena € 3aKpeIIEHHON
. OChIO BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynec Tena. 3Menenue ummynbca. UIMnynsce cuiibt
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 H#H##Par###PeakTUBHOE JBUKEHUE
8.21 Mexanuueckas paboTa ¥ MOIITHOCTh
82 PaGota cun Tsxectd, ymnpyroctd, TpeHus. CBs3b
' SHEPruu U paboThl
823 [loTrenumnanpHast dSHeprus Teia, MOAHATOTO Hajl

MOBCPXHOCTHIO 3emim
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8.24

IToTenumanpHas YHEPTUs CKATOU MPYKUHBI

8.25

8.26

8.27

###Par#H##Kunernueckass  sHeprus.  Teopema o

KHHETUYECKOU SHEPTUu
#H##Par###3aKkoH COXpaHEHHUSI MEXaHUYECKON SHEPIUU

[IpakTuueckue paboOTHI:

Omnpenenenue CpeaHEe CKOPOCTH CKOJBKECHHS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHrue yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JIBIXKEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM TIPU PABHOYCKOPEHHOM
JIBUKEHUH O€3 HadallbHOM CKOpPOCTU MYTH OTHOCATCS
KaK psAd HEYETHBIX YHCET, TO COOTBETCTBYIOIIHUE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHHS
OT CWJibl HOpPMalbHOTO JdaBieHusa. OrmnpenencHue
kodddunmenTa TpeHHs CcKoibxkeHus. OmnpenerneHue
KECTKOCTU TpYyKuHBL. OmnpeneneHue padOThl  CHUIIBI
TPEHHSI TIpU PABHOMEPHOM JIBIDKCHHWH Tela  II0
TOpPU30HTAIbHONW MoBepXHOCTU. OmnpeneneHne padoOThI
CUIBI  yOPYrOoCTH  IIpU  HOABEME  Ipy3a  C
WCIOJIb30BAaHUEM  HEMOJBMKHOTO U MOJBUKHOTO

OJIOKOB

8.28

8.29

dusznueckue SBJICHUS B npupoac: MPUIUBLI U OTJIUBHI,
JABMOKCHHUEC IIJIAHCT ConHeyHoH CHUCTCMbI, PCAKTHBHOC

ABUIKCHUC KUBBIX OPTaHU3MOB

Texuuyeckue YCTpOﬁCTBaI CIInAOMETD, JaTUYUKH

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

KonebarenbHoe nuxkenne. OCHOBHbBIE XapaKTEPUCTHUKU

KoJIeOaHUIA: nepuon, 4acroTa, aMIuiuTyza

Maremarnueckuit 5 NIPY>KUHHBIN MasITHUKHU.

[IpeBparnienue 3HEPTrUr P KOJICOATETHHOM JIBHKCHUT
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10

93

94

3aryxatomue KonebaHus. BbIHYXIeHHbIE KoJeOaHUs.

Pe3onanc

Mexaunueckue BoJHBIL. CBOHCTBA MEXaHUYECKUX BOJIH.
[IpononbHbie W monepeyHbie BOMHBI. J[JIMHA BOJHBI U
CKOPOCTh €€ pacnpocTpaHeHuss. MeXxaHU4YeCKHUEe BOJIHBI B

TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI

9.5

3ByK. ['/poMKOCTb U BbICOTa 3ByKa. OTpaxkeHue 3ByKa

9.6

Wndpa3Byk u yapTpa3zByk

9.7

[IpakTuueckue padbOTHI:

OmpeneneHne  4acTOTBl M Iepuoja  KoJjeOaHuit
MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4acToThl W Iepuoja  KosebaHui
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBHCHMOCTH — Ilepuoja  KoJjeOaHMi
MOJBEIICHHOTO0 K HHUTH TIpy3a OT JUIMHBl HUTH.
HccnenoBanue 3aBHCHMOCTH — Ilepuoja  KoJjeOaHMi
NPY)KUHHOTO MasiTHUKa OT Macchl rpysa. IIposepka
HE3aBUCHMOCTH nepuosa KoJIeOaHmi rpy3a,
MOJIBEIIICHHOTO K HUTH, OT MAacChl Ipy3a U JKECTKOCTH

npyxuHsl. I3Mepenne yckopeHus cBOOOAHOIO NaieHUs

9.8

dusnueckue SBICHUS B Iprupoac: BOCIHPHUATUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, celicMU4YecKre BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHudeckue yCTpOMCTBA: IXOJIOT, HCIIOJIb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG ImoJic. SJICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH
10.2 [Ixana 57€KTPOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHas npupoga cera. CKOpPOCTh CBeTa.
' BonHoBEIE CBONICTBa CBETA
[IpakTuueckue padbOTHI:
10.4 N3ydyeHne CBOMCTB  JJIEKTPOMAarHUTHBIX BOJH  C

TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
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11

dusnueckue SBIEHUS B TpUpoAe: OHOIOrHYecKoe
10.5 JeHCTBUE BUJIIMOTO, yIABTPaPHOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHU N
10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE SBJIEHU A
11.1 JlyueBas mognenb cBeta. IcTOUHUKY CcBETa
11.2 [IpsiMonMHENHOE pacpOCTPaHEHHUE CBETA
13 Otpaxenue ceta. [lockoe 3epkano. 3aKOH OTpayKEeHUs
' cBeTa
14 [Ipenomnenue cBera. 3akoH MpPEIOMJICHHMS CBeTa.
' [losiHOE BHYTpEHHEE OTPAKEHHUE CBETA
11.5 JIunza. Xop myyel B JIMH3€E
116 Onrtuueckast cucrema ¢oroanmnapara, MHKPOCKONA W
' TeJIeCKOIa
117 I'maz kak onTuueckas cucreMa. biu3opykocTs H
' JaJIbHO30PKOCTh
118 Paznoxenue Oenoro cBera B cnektp. OnbiTel HetoTOHA.
' CrnosxeHue ciekTpajabHBIX 1IBETOB. Jlucnepcus ceeta
[IpakTuueckue padbOTHI:
###Parf##lccnenoBanue 3aBUCUMOCTH yria
OTpa)XeHHs CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
#HH#HPar##l13yueHne  XapakTepUCTHK  H300pakKeHHs
IpeIMeTa B IJIOCKOM 3epKalle.
###Parf##lccnenoBanue 3aBUCUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOrO Jiydya OT yIJla MaJeHus Ha
11.9 TPAHUILIE «BO3YX — CTEKIION.
###Par### lonyuenne uW300pakeHUH C  TTOMOIIBIO
coOuparoIe JTMH3HI.
###Par###Onpenenerane (HOKYCHOTO pacCTOSHUS U
OINTUYECKOH CHJIBI COOMparoIeil TUH3BI.
HHHPar###ONBITEl O Pa3NIOKEHUIO OEJIoro CBETa B
CIIEKTD.
H#HPar#H##0ONbITHl IO BOCIPUATHIO I[BETa IMPEIAMETOB
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12

IpU UX HAOJIOCHUH Yepe3 BETOBbIC (DUIBTPHI

dusznueckue SIBICHUSI B npupoac: 3aTMCHHA COHHHa n

11.10 JlyHBI, 1IBETa TEJ, ONTHYECKUE SIBJIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 TexHuueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,
' ¢doroanmnapar, ONTHYECKUE CBETOBObI
KBAHTOBGIE ABJIEHUA
11 OmnbiTel Pezepdopna u 1uiaHerapHass MOAedb aTroma.
' Mogens aroma bopa
172 Hcnyckanne u morjomeHue csera aroMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- u raMmMa-u3ITydeHHs
14 Crpoenune aromHoro sapa. HykinonHas Monenb
' aTOMHOTO sizipa. M30Tons!
125 PaguoaxktuBHble npespamieHus. Ilepuon momypacmana
' aTOMHBIX s7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccOBOI0 YHCE
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
18 Peakuuu cunrtesa u nenenus saep. cTouHuku sHepruu
' ConHua u 38€311
129 Snepnas osHepretuka. JlelicTBHME  paJMOaKTHBHBIX
' M3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
1210 U3ITy4EeHUsl.
HccnenoBanue TPEKOB: M3MEPEHHME SHEPIMM YaCTHIIBI
10 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusnyeckue SABIEHUS B IPHUPOAE: ECTECTBEHHBIN
PaAMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 PaIUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHHEPAJIOB,

JICCTBHE PAJMOAKTHUBHBIX W3IyYEHUH Ha OpPraHU3M

YCJIO0BCKa
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12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,I[yaJ'IBHHﬁ JO3UMETP, KaMeEpa Bunscona
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IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonumanue ponu  (QU3MKM B  HAy4yHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3H
M TO03HAaBa€MOCTH SBJIICHUH IPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremooOpasymomeid poaun (UMK B pa3BUTUHU
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUHU
(UBHYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpaA, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IOJE), O JBHKEHUU Kak
crocobe CyI1ecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIeCTBAa, O (M3MYECKOH CYIIHOCTH SIBJICHUIH MPHUPOJIBI
(MEXaHWYECKHUX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHUE pa3inyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HMUECKUX SBICHUMN
B OKpYXKalOUIeM MHUpe, BBIACHAS MX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBamMH TOHSATHHHOTO ammapara ¥ CHMBOJHYECKOTO
A3bIKa (PU3UKU M MCIIONB30BaHME UX JJIs PElIeHUs y4yeOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tell, (U3WYECKHE SIBICHUS U

MMpoHeECChI, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYICCKUC 3aKOHBI

YMeHUe ONMCHIBATh HN3YUCHHBIC CBOICTBA T€NI U (I)I/ISI/I‘-ICCKI/IC SBJICHUA,

MCTIONB3Ys (PU3UUECKUE BETUIHHBI

BnageHnue ocHOBaMM METO/JOB HAaydyHOTO TO3HAHHUS C Y4ETOM
coOuro/IeHHs MpaBUil O€30MacHOro Tpyaa: HaONoJieHHe (PU3NIECKUX

SIBJICHUMN:
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YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANIbHYIO YCTAaHOBKY
U3 JIaHHOTO Habopa 00OpyAOBaHUS MO0 MHCTPYKLIMH, ONUCBIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
IPOBE/IEHUE NPSAMBIX M KOCBEHHBIX U3MEPEHUM (PU3MUECKUX BEITUYUH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY II0 HWHCTPYKLMH, BBIYUCIATH
3HAYEHUE BEJIIMYMHBI U AHAIU3UPOBATH IOJYyYEHHBIE PE3YJbTaThl C
Y4€TOM 3aJaHHOM MOIPEUIHOCTH PE3YNIbTaTOB U3MEPECHMUI;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOUpPATh HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKUUH,  IPEICTaBISThH
HOJIy4eHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIMIl U
rpauKOB, yYUTHIBATH MOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, MOJEIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITb UX JUIs

00BACHEHHS (1)I/I3I/I‘ICCKI/IX IIpouecccoB

VYMmeHne oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE CUTYyallMil NpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISIT IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (1)H3I/I‘IGCKI/IC 3aKOHBI, 3aKOHOMECPHOCTHU U MOACIIN

VYMmeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTONB3ys 3aKOHbl U (OpMYyJbl, CBS3bIBAIOIINE  (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBHE 3a1ayH,
BBISIBIISATH HEAOCTAIOILIME JIaHHbIEC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], CII0JIb30BaTh CIIPABOYHbIC TaHHbIE,
IPOBOJUTH PACUYETHI U OLCHMBATH PEATUCTUYHOCTH IMOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh
(bu3nUecKoil BETMUNHBI, TOJYyYEHHON NP pEIIeHUH 3a/1a41

YMeHue XapakTepu30BaTh MPUHIUMBI  JEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM YHCIIE OBITOBBIX NPHUOOPOB, M TPOMBIIIICHHBIX

TCXHOJIOTHYCCKUX IMPOLECCCOB MO UX OIMUCAHUIO, UCIIOJIB3YA 3HAHUA O
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10

11

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXoauMble (QHU3HMUECKUe

3aKOHOMEPHOCTH

YMeHHE UCHONb30BaTh 3HAHUS O (U3MYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM i1  oOecreyeHHss O€30MacHOCTH  TNPHU
oOpamieHud ¢ OBITOBBIMH ~ NPUOOpaMH U TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlIIeH cpele; MOHUMaHUE
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHHHA (U3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

OnbIT moMcka, NpeoOpa3oBaHMsl U MPEICTABICHUS WHPOpPMALUU
(GU3NUECKOTO COAEpIKaHUSI C HCIOJIb30BaHHEM HWH(GOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BAaTh  INpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUM Hay4YHO-IOMYJISIPHYIO JIMTEpaTypy
(bU3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETU
WuTtepHer; BnageHue 0a30BBIMM  HaBbIKAMU  [IPEOOpPa30OBAHUS
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBbl B JPYI'YHO; yMEHHE
CO3/1aBaTh COOCTBEHHBbIC NHCHMEHHBIE M YCTHBIE COOOIICHHs Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB
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INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
O ®U3UKE

Koxa

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
MEXAHUWYECKUE ABJIEHUA

Mexanuueckoe JBWkeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.

OTHOCHUTENHLHOCTD JABWXKCHUA

PaBHOMepHOE U HepaBHOMepHOe aBuxkeHHe. Cpenusis ckopocth. Popmyna st

1.2 BBIYUCIICHHSI CpEeTHEH cKopocTu: v = S/t
PaBHOMEpHOE NPAMONMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JNa OT
BPEMEHH B CIy4ae paBHOMEPHOT'O MPSIMOJIMHEWHOTO IBUKEHUS:
13 (1) =x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU JJIsi MPOEKIHH CKOPOCTH, IPOEKIUU
NIEPEMELICHNs], IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPAMOJIMHEHWHOM
JBUKECHUU
3aBUCHUMOCTh KOOpPJIMHATBl T€Ja OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO ABUKCHHUS:
3
S =vg # i+ ay = ;
2
@opmynsl UIsl TPOEKLIUU IEPEMELIEHUs, NMPOEKIUU CKOPOCTH M IPOEKIUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU:
2
1.4 s. (D=0, - t+a,- % .
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
['paduku 3aBUCHMOCTH OT BPEMEHU JJIsl MPOEKIUU YCKOPEHUS, MPOEKINH
CKOPOCTH, NPOEKLUUU IEPEMENIEHUS, KOOpAUHATHl IIPpU PaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JABM)KEHUH
CobonHoe nazeHue. GopMysibl, ONKMCHIBAIOIIKME CBOOOJHOE MaJeHHUE Tena 110
1.5 BEpPTUKAIM (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTM OT BpPEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,
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MPOSKIIMA CKOPOCTH M KOOPAMHATHI TMPU CBOOOJHOM TAJCHUU Tela II0
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpyXHocTdu. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TMEPHOL

oOpareHus:
2nR
L=
T

LentpoctpemurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBLHOTO

yckopenusi. Dopmyra 15 BBIYUCIIEHUS YCKOPEHUS:

1.6
2
a. — v
=R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
V= 1
T
Macca. [InotHoCTb BemecTBa. @opmyrna Juist BBIYUCIIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CloXeHue Cuil
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, JEHCTBYIOIIEN Ha
TEJ0
Bzaumopeiictue Ten. Tperuit 3akoH HproToHa:
1.11 F p _P-l—}E
12 TpeHue MoKosi U TpeHHE CKONIbKEeHHs. POpMyIIa I BEIYUCIECHUS MOJYJISI CHIIBI

TPCHUS CKOJIbXKCHUA:
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F_=u-N

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue aepopmanuu. 3aKoH yIpyroi
nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
®opmyna a7l BEIYUCICHUS CUJIBI TSKECTU BOIHM3M moBepXHOCTH 3emnu: F = mg.
JBmxenue manet Bokpyr Comnnina. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
Hmnynec Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
=m0

HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMiynbse cuibl

1.16

1.17

3aKkoH COXpPaHCHUS UMITYJIbCA JIA 3aMKHyTOI\/JI CUCTCMEI TCII:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. qDopMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexanunueckas MOITHOCTE:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJIA BBIYUCIICHU A

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o knHeTHUECKOU dHEeprun. Popmyra I BBIYUCICHUS TOTEHIIMAIBHON
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SHCPTrUU TCJid, MOAHATOIO

Haa 3eMIIEN:

E,=mgh

MexaHnueckas SQHeprus:

E=E;.+E ?

119 3aKOH COXpaHEHUsI MeXaHWYeCKOM sHepruu. PopMyia JijIsl 3aKOHA COXPAHCHUS
MEXaHUYECKOM 3HEepPTruu B OTCYTCTBUE CUJI TpeHUs: £ = const.
[IpeBpaienue MeXaHUIECKOW YHEPTUH ITPU HATWIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Poryar. MowmenT cunbl: M - Fl.
YcnoBue paBHOBECHUS pblyara:
M +M +..=0
1.20
[TonBukHbIM 1 HenoABMKHBIN O6510KU. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TENA.
®dopmyna a7s BEIYUCICHUSI TaBJICHHs TBEPAOTO Tea:
_F
P= G

191 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUE BHYTPH KUIKOCTH.
®dopmyna sl BEIYUCIICHUS JTaBICHHUS BHYTPU KHUJIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Popmyna sl ONPEACICHUS BBITAIKUBAIOIIEH CHUJIBI,
NEHCTBYIOIIEH Ha TeJO0, TOTPYKEHHOE B )KUIKOCTh HIIU Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [1naBanue CYAOB U BO3AYXOIIABAHUC
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1.24

1.25

Mexanuueckue KoneOaHus. AMIUIMTYJAa, TEPUOJ W YacToTa KoJjeOaHWi.

®opmyina, CBSI3bIBAIONIAs YACTOTY U MEPHUO KOJICOAHUIA:

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeinyxaeHHbIe KoneOanus. Pezonanc

1.27

1.28

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJHBL. [[MHa BOJHBI U

CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By'K. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHbBI Ha T'paHHUIC

nByx cpell. IHdpa3Byk u yibTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXHUMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KO((UIMEHTa TPEHUS CKOJIBKCHUS; PabOThl CHIIBI TPEHHS, CHIIBI
YIPYroCTH; CpeAHEH CKOPOCTHU JIBUXKEHHUs Opycka MO HAKJIOHHOM IIOCKOCTH;
yCKOpeHusi Opycka Npu ABMKEHUM [0 HAKIOHHOM IUIOCKOCTH; 4YacTOThl MU
nepuoga KoyieOaHUI MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIEOaHUH NPYKUHHOTO MasiTHUKA; MOMEHTAa CHJIbI, AEHCTBYIOLIETr0 Ha phlyar;
paboThl CWJIBI YIPYrocTH NpU MOABEME TIpy3a € MOMOIIbI HEMOJBUKHOIO
6510ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YacCTH TeJIa U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHIIbI
OT MAcChbl Te€Ja; CUJIbI TPEHUS CKOJIBXEHUS OT CHJIBI HOPMAJILHOTO JaBJICHUSA U OT
pOAa MOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HUKAIOIIEW B IPYXKUHE, OT CTEIECHHU
negopManuu MpYXUHBI, YCKOPEHUs1 Opycka OT YIijla HakJOHA HaIlpaBISIOIIEH;
nepuoa (4acToThbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEepHoja
KoJIeOaHUH MPY)KMHHOTO MAasATHUKAa OT MAacChl Ipy3a U >KECTKOCTH MHPY>KUHBL;
HCCJIEJOBAaHNE HE3aBHUCHUMOCTH IEpHoJa KoJieOaHUl HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBecUs ppluara

Qusuueckue s6neHUs 6 npupode: TPUMEPBl ABWKEHUS C Pa3IUMUHBIMU
CKOPOCTSIMH B )KHBOW M HE)KMBOW MPUPOJIE, NEHCTBUE CHIIBI TPEHUS B PUPOJIE U

TCXHUKEC, TMPUIHNBBI WU OTIUBBI, JABUKCHUC TIJIAHCT ConHeuHoi CUCTEMBI,
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PCAKTUBHOC ABUKCHHUC JKXUBBIX OPraHU3MOB, pbI4aru B TCJIC YCJIOBCKA, BJIUSIHHUC
aTMOC(bepHOFO JaBJICHHA Ha JKHBOM OpraHu3M, IIJIaBaHUC pBI6, BOCIIPHATHEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuYecKue BOJIHBI, HYHaAMH, 3X0O

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPECHUA, AOWHAMOMECTpP, IIOAIIMIIHUKH, PAKEThI, pbIyar, HO,I[BI/I)KHBII‘/'I u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOIIAIONIUECs COCY/Abl, YCTPOHWCTBO BOJOMPOBOJA, THAPABIMYECKHN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMeTp, HXOJOT,
WCITOJIb30BAaHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUUYECKOM TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIIECTBA.
Kpucrannmaeckue u amopdHsbie Teaa

25 JBwxenue wyactuiy BemiecTBa. CBs3b CKOPOCTH JABWKEHUS YaCcTHI[ C

' Temneparypoil. bpoyHoBckoe aBuxenue, nuddysus

2.3 CMmauyuBaHue U KalWJUISIPHBIC SIBIICHUS

2.4 TerioBoe pacuiupeHue U coxaTue

2.5 TennoBoe paBHOBECHE

6 Buytpennsis sneprus. PaGora u Teruonepenaua Kak CroocoObl H3MEHEHHS

' BHYTPEHHEHN YHEPTUHU

2.7 Buapl Teronepenaun: TEmIONPOBOIHOCT, KOHBEKITUS, U3TyUEHUE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBO  TEIOTHL. Y AelbHAs
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPrMU B TEIUIOBBIX MpOLECCaX. YPABHEHUE TEIJIOBOTO
OayaHca:

2.9
QO +0, +..=0
Ucnapenue u xonaeHcanusi. V3mMeHeHHWe BHYTpPEHHEH SHEpPruM B Ipoliecce

510 WUCTIApeHUsI W KOHJAeHcanuu. KumneHue IKUAKOCTH. YAenbHas TerioTa

napoobpazoBanus: L = O/m
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2.11

BnaxnocTs BO3ayxa

2.12

2.13

2.14

2.15

IInmaBnenne wn kpucraymmsauus. l3MeHeHuMe BHYTpPEHHEW DSHEpPrud IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

BHYTpCHHHH OHEPIYs CropaHus TOILJIMBA. Y,Z[CJ'II)HaH TEIJIOTA CrOpaHus TOIIIMBA:
q=0/m

[Tpuntumne! padoTs! TermaoBbix ABuratenei. KI1JI TeroBoro asuraress

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAJNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMIepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYIO OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWIMHAPOM, IOCIE OMYCKaHHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYACJIbHOW TEIUIOTHI
IJIAaBJICHUS Jbja. lMccnenqoBaHWMe M3MEHEHHsS TEMIIEpATypbl  BOABI  MPH
pa3JIMYHBIX YCJIOBHUAX; SIBICHUS TEIJIOOOMEHAa NpPU CMEIIMBAHUU XOJOIHOU U

ropsiuei BOJbI; MpoIiecca UCIapeHUs

2.16

Duszuueckue s61eHUs 8 npupode.‘ MMOBEPXHOCTHOC HATSXKCHUC W KaAITUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMEp3aHne

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2

Texnuueckue ycmpoticmea: KalWUIAPBL, IPAUMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO
CropaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

Onexrpuzanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsi0B

B3auMmopeiicTBue 3apsykeHHbIX Tell. 3akoH KyioHa

33

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHOCcTh  3sekTpudeckoro mnoiid.  [IpuHnmn
CYIEPIIO3UINH IEKTPUUECKUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu »snextpuueckux 3apsaoB. JlelicTBHE DIEKTPUYECKOrO IOJsS Ha

OJICKTPHUYCCKUEC 3apsAabl. HpOBO)IHI/IKI/I " JUOJICKTPHUKHU

98



[TocTosiHHBIN AnekTpuYecKuil TOK. JlefcTBus 3nekTpudeckoro Toka. Cuma Toka.

Hanpsixenue.
3.6 I=q/t, U=A4/4
DJIEKTPUUYECKOE COMPOTUBJICHUE. Y JIETBbHOE AIEKTPUUECKOE COTPOTUBIICHUE:
3.7 R =pl/S
38 3akon OMa 1 yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COCTMHEHNE MMPOBOIHUKOB:
I =1I,: U=U,+U,; R=R, +R,
1 1 2 1 2
3.9 [TapamiensHOE coeMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=]+I;R=2.
- - 2
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
310 Pabota u momHOCTS A5ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
3.11 O=I"R-t
319 OneiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHHUKA € TOKOM. JIMHHH
MarHUTHOM MHAYKLIHUH
113 MarauTHoe TmoOJI€ TOCTOSHHOT'O MarHura. B3amMonelcTBHE NOCTOSHHBIX
MarHHuTOB
3.14 JlelicTBMEe MarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SABnenue snekrpoMarHuTHON MHAYKIUU. [IpaBuino Jlenna
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3WCTOpPA;  MOIIHOCTH
316 AIIEKTPUYECKOTO TOKA; PaOOTHI AMIEKTPUIECKOTO TOKA.

HCCJ’IG}IOBaHl/Ie 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAOMIETO B IIPOBOJHUKEC
(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €ro IMOIICPEYHOTr0o CCUCHHUA U
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YACIBbHOTO COIIPOTUBJICHU.
HpOBepKa mpaBujia s SJICKTPUUYCCKOro HAIIPSAXKCHHA IMPU ITOCICA0BATCIIBHOM
COCIMHCHUHN IIPOBOAHUKOB; IIpaBuWjia IJId CHJIbI SJICKTPUYCCKOrO TOKa IIpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 nNpupolde: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMITH, Jpeiid MOI0COB,
POJIb MArHUTHOTO TIOJIST JIsI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEocTart,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsr), INEKTPUUYECKUE
NPEIOXPAHUTEIH, DIEKTPOMArHUT, OSJIEKTPOJBUTATENbh MOCTOSHHOTO TOKA,
reHepaTop MOCTOSTHHOTO TOKa
3.19 OneKkTpoMarHuTHbie BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas mognens cBeta. [IpsiMonnHeliHoe pacpoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPEIIOMIICHUS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' auH3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
IIpakxmuueckue pabomoi
HiHHPar###l13MepeHe ONTUYECKOM CHJIBI coOuparonield JHH3bI; (POKYCHOTO
paccTostHus COOMPAIONIEH JTMH3HI (IT0 CBOMCTBY PaBEeHCTBA pa3MEpOB NPEAMETa U
U300pakeHusl, KOrjla MpeaMeT PacHojoXeH B JBOWHOM (oKyce), MmokazaTesns
3.26 MIPEJIOMJICHUS CTEKJIA.
##HPar###llccnenoBanue CBOMCTBA M300pa)k€HUs, MOJYYEHHOTO C MOMOILBIO
coOuparomield JHMH3bI, M3MEHEHHUs (OKYCHOTO PACCTOSHMSI JBYX CII0)KEHHBIX
JMH3; 3aBUCHUMOCTH yIJla NPEIOMJICHHS CBETOBOTO JIyda OT yrja MaJeHHs Ha
TPaHHULIE «BO3/IyX — CTEKJIO»
327 Qusuueckue aenenusi 6 npupode: 3arMmenHuss ComHua u JlyHel, 1Berta Teu,
' ONTHYECKHE SBJIEHUS B aTMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TEpUCKON, (oToannapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBGIE SABJIEHUA
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PagnoaktuBHOCTh. AJb(da-, Oeta-, ramma-u3nyueHus. Peakiun anbda-u Oera-

4.1
pacnaga

4.2 Omneitel Pe3epdopna o paccesauto anbda-dactuil. [LnanerapHas Mozaennb atoma

4.3 CoctaB aroMHOro sifjpa. M3orornsl

4.4 [lepuon monypacnana aTOMHBIX SIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsiJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBINA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJAUOAKTUBHOE U3JIyYCHHE NPHUPOAHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHAUBUAYAIbHBIN JO3UMETP, KaMepa

BI/IJ'IBCOHa, AACPHAA DHCPICTHUKA
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka: 7-i kiacc: 0a30BbIM YPOBEHB: YUeOHUK; 3-¢ U3/IaHKE,
nepepaboranHoe [leppimkun .M., IBanoB A.M. AkiinoHepHoe o0111ecTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 8-i1 kacc: 0a30BbIM YPOBEHB: YU€OHUK; 3-€ U3/IaHUE,
nepepadoTtanHoe [leppikun .M., UBanoB A.M. AkunoHepHOoe 0011ECTBO
«3narensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUEOHUK; 3-€ U3JaHHE,
nepepadotantoe [leppimkun .M., I'yrauk E.M., IBanoB A.W. u np.

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

1. Jlykamuk B. Y. Coopuuk 3aaa4 no ¢usuke aist 7-9 kiaccos
obmeobpasoBarenbHbIx yupexaenuit / B. U. Jlykamuk, E. B. UBanosa. — 17-¢
u3a. — M,: [Ipocsemenue, 2004. — 224

2. Mapon A. E. ®usuka. 7 knacc: YuebHo-meroanueckoe nocodue / A. E.
Mapomn, E. A. MapoH. — 2-e u3., crepeotur. — M.: Ipoda,2008. — 128 c.: ui.
3. B.B. UBanoga, P./[. MunbkoBa Pabouas tetpaap o ¢pusuke. 7 Kiacc.
H3natenncTtBO «IK3amMeH», Mocksa, 20009.

4.A.B. Ueborapera Tectsl o pusuke. 7 knace. MU3gaTenbcTBo « IK3aMEH,
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Mocksa, 20009.

5.0.1. I'pomrieBa KOHTpOJIBHBIE 1 CAMOCTOSATEIBHBIE PA0OTHI IO (pr3uke. 7
knacc. M3marenbctBO «IK3amen», Mocksa, 2009.

6. DHIIUKIJIONEIUS IOHOTO (PU3HKa

7. CnpaBouyHuK 110 ¢u3uke u Texuuke. [locodue ans ydamuxcs. M.,
ITpoceemenue, 2006, 175 c.

8. IMomauckuii C. E. Iloypounsie pa3padorku no ®usuke. K yueOnukam C. B.
I'pomoBa, H. A. Ponunoit (M.: Ilpoceemienue); A.B. Ilepsimkuna (M.: poda)
7 xknmacc. M.: « BAKOy, 2004, 240 c.

9. I'opnosa JI.A.HeTpaguunoHHbIE YPOKHU, BHEYPOUHBIE MEPOIIPUSATHS IO
¢usuke: 7-11 xknacesl. — M.:BAKO, 2006. — 176 c. — (Mactepckast yunuress)

10.®usnueckre BUKTOPUHBI B cpeHeit mikoie. [locobue nnst yuureneit. U3,
3-e, nepepad. M., «IIpocsemenney, 1977. 159 c. Un

11. JI.LA.Kupux ®usuka 8§ CaMoCTOSITEIbHBIE U KOHTPOJIbHBIE PAOOTHI.
Mocksa «Mnekca» 2003.

12. H.B. Unbpuna TemaTuueckuit KOHTPOIb 10 Pu3nke. 3a4eThl. 8 Kiacc.
Mocksa «MuTtemnext-Lentp» 2001.

13. JI.D.I'enpenmreiin, U.M.I'ensdrar, JI.A. Kupuk 3amgaun no pusuke. 8
kinacc. MockBa «Muemo3uHay, 2010.

14. ®usuka. Tectol.- Caparos: Jlnuei, 2011

15. DnexkTpoHHOE MPUIIOKEHUE K YUEOHUKY.

16. ®usuka. unaktuueckue matepuanisl. 8 kinace (aB A. E. Mapon, E. A.
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Mapon). — M.: [Ipoda, 2008
17. ®usuka. Tectrl. 7-9 ki1, YueOHO-MeToqnueckoe nocooue. CocTaBUTEIIb:

H.K I'maasiesa, 1.1. Hypmunckuii, A.M.Hypmunckuii, H.B. Hypmunckas.

M, «/Ipoday, 2002r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. http://www.fizika.ru — JlaHHBII1 pecypc COAEPKUT JOCTYITHBIMH,
WHTEPECHBINA MIUTIOCTPUPOBAHHBIN MaTepuall B BUJIe yUeOHUKOB 0 (hU3UKe
st 7, 8 1 9-ro kiaccoB. MHOTO KaueCTBEHHBIX M PACUETHBIX 3aJ1ay, a TAKKe
IPUMEPOB Pa300paHHBIX PEIICHUH 3a1a4 /sl 7 U 8 KJIacCoB.

2. http://physics.nad.ru/physics.htm — Anumanus puznyeckux mpoueccoB Mo
OTITHKE, BOJIHAM, MEXaHUKE, TEPMOIMHAMHKE. ECTh TeOpHs 10 KaXkI0i U3
MIPEIOKCHHBIX TEM, HATJISAHBIA SKCTICPUMEHT KPYITHBIM TTAHOM.

3. http://www.sci.aha.ru — Pecypc coziepKuT 00JIbIIIOE MHOYKECTBO
CIpaBOYHBIX Ta0OuIl o pusuke: «Maccay, « CKOpoCTb», « JHEPTUs»,
«Jlannawlie o 3emine, Connile, BeenenHoi», « DU3UYECKHUE KOHCTAHThBD,
«Maccpl 1 pazMepbl MOJIEKYIDY, «CBOMCTBA ra30B, JKUJIKOCTEN U TBEPABIX TEI»
Y MHOTO€ JIpyTOe€.

4. http://elibrary.ru/ — Hay4dHas 3ieKTpoHHass OMOIMOTEKA COAEPKUT CaMble
MOCJICTHAE HOBOCTH HAYKH B BUJIE HEOOJBIINX CTATEH, KOTOPHIE OOHOBIISIFOTCS

CXKXCIHCBHO. Mo>xHO Y3HAThb BCC O CaMbIX ITOCJICAHNUX OTKPBITHAX B HAYKC.
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5. http://ivsu.ivanovo.ac.ru/phys/ — Pecypc, KOTOpbIii TOMOKET IIKOJIbHUKY
HaXOJIUTh JIO0YI0 HHGOPMAITHIO TT0 (PU3UKE MaTEPHUAIT TIO HCTOPUH (UK.
31eck ke HaXOUTCsI KpaTKasi pu3ndecKast SHIUKIONEe NS IS JCTEH,
OOJIBIIION PHIIUKIIONEINYCCKUN CIIOBaph, OMorpaduu yu4eHbIX — (PU3UKOB.

6. https://lesson.edu.ru - 6bubimoreka L{IOK
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