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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€tom ¢eaepaibHON paboueil mporpaMMbl BOCTIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO0 H3YyUYCHHS
bu3MKN Ha AEATETHbHOCTHOM OCHOBEe. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma o ¢u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢Qusuke pa3zpaboTaHa € LEIBIO OKa3aHUS METOIUYECKON
MIOMOIIIH YYUTEIO B CO3/IaHNU paboueii mMporpaMmbl IO y4eOHOMY MPEIMETY.

®dusuka sBISETCA CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4€OHBIX
IPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH 1 (U3HUECKOii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYyYHYIO0 KapTHHY MHpa, MPEIOCTaBIseT Haubojee sICHbIC
o0Opa3Ipl MPUMEHEHHsSI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna w3 TIaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUS B CTPYKType oOIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENINoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHHS,

e UHTEPINPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNIbCTBA JUIsl TOTYYECHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuu mnpemnogaBaHusi ydeOHoro mpeamera «®Dusmka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHOM pelICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEIBLCKOIO OTHOIICHHUS K OKPYKAIOIUM SIBJICHUSIM;
(bopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYCHHs OCHOB
CTPOCHHMS MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  TPEIACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIICTYIONIUX 3a4a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NPpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (DU3UYECKUE SBJICHUS C
UCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUs] TMPOCTEUININX PAcUYETHBIX 3aJad  C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTEIBHBIX MPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEl (PU3HMUECKOTO COAEpKaHUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATSILHOCTH, CBI3aHHBIMU
Cc (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HenEN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 yaca (3 yaca B HEJENIO).

[Ipensaraempiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTENb JeJIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpeajaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune Qusnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpenHocts n3mMepenuil. MexxayHapoaHas CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIOEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa NMPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. H3mepeHue pacCTOSHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypbl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYpHI.

6. IIpoBeneHue uccienoBaHus MO NPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemlecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepsl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSIKEHUE U OTTAIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKEHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — siBmeHuWi,  OOBACHAIOIIMXCS  MPUTSHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO IPUTSIKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUUHM. 3aKOH HMHEPLUUH. B3aummopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHs Tesl. Cuia ynpyrocTd M 3aKoH
['yka. MI3mMepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHre B IpUPOIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. U3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJECHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEJL.
6. Cno)xeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IIapuka o
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivin)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa COMPUKACAIOIINXCSI TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPJBIMU TEJIAMH, KUJAKOCTIMU U razamu. 3akoH Ilackans. [lHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHOW 00o0moukn 3emuu. OmbiTt Toppuuermm. M3mepenue armocdepHOTo
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

8. YcClOBHE IUIaBaHUsI TEJI: TIJIABAHUE WM MTOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopuwvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa NOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIAKOCTh
YacTHU TeJla U OT IVIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

o vk w NP

~

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHs phluara K 0JI0Ky. «30J10TOe



npasuwiio» Mexanuku. KITJI mpocteix mexanu3zmoB. [IpocTeie MexaHu3MBbI B OBITY U
TEXHHUKE.

Mexannueckas oHeprus. KuHeTtmueckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padbomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaKI1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneu 6. TeruioBbie ABJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TemIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBs3b TeMIEpATypbl CO CKOPOCTBHIO TEIJIOBOTO JBHKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPrUu:
TerIonepeavya u CoBepiieHne padoTsl. Busl Temionepenayu: TermionpoBOAHOCTD,
KOHBEKIINS, U3IIyYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TeriooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryloBoro OanaHca. IlmaBieHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTo
JIaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpuniuner pabotel TermnoBeix apurarencit KIIJ temmoBoro nBurarers.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAHEHHUSI U TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKEHHUS.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

W3meHenue naBieHUs Ta3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayn.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl IPH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaNIOHE IINPUIIA.

OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JayXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTpPEHHEH »JHEpruuM Tela B pe3yJibTare
Terionepeaayu U padboThl BHEIIHUX CHUJI.

UccnenoBanue sBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOW M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUITMUECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHbIX Ten. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUSL BJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locneqoBarenbHoe U apaiieibHOE COEAUHEHHUE IIPOBOJHUKOB.

Pabota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM M €ro 3HauyeHHWe i KU3HU Ha 3emie. OnbIT
Opcreaa. MarHuTHOE MOJIE AIEKTPUYECKOTO TOKA. [[puMeHeHne 31eKTpOMariuToB
B TEXHHUKE. J[eCTBME MArHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MOCTOSAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS ANEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 EHCTBUE IEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOJHUKH M TUDIICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIM pasps.
. U3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUYeCcKOro HapsKEHUS BOJTBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUM.
. BzaumoiericTBre NOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJ0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSIHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HMKHOBCHMS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUJIbl TOKA.

N3mepeHue u peryJupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TIPOBOJAHUKA OT €ro [JIMHBI, IUIOMIAAU IONEPEYHOTO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsKEHMS HA HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne neCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHcTtpynpoBanue u uzyueHue paboTsl JIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHON YCTAHOBKH.

21. OnbITEI IO MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHHMM 3HAYCHUS WM HaNpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsIMOIMHENHHOE
nBrkeHue. HepaBHoMmepHoe mpsiMosiHelHOe ABMkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEWHOe nBrokeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron m yacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpertuii 3akoH HeroToHa.
[IpuHLIMN CyTIEpIIO3UIUU CUJL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgenus. J{Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOIHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHHE MNyT€W U TPACKTOPUM NBUKEHUS OJAHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJl OTCUYETA.
N3Mepenune CKOpOCTH U YCKOPEHUS MPSIMOJIMHEMHOTO IBUKECHMUSI.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmonenne MexaHu4eckux siBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa (PU3MKH.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUYKCHUU.

[lepenaua umirynbca nMpu B3aUMOACHCTBUM TEIL.

[IpeoOpa3oBaHus HEPTUU MPH B3aUMOACHCTBUU TEJ.

CoxpaHeHMe UMITYJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPIUH MPU JABHKEHUU TeJla MoJ1 JeHCTBUEM
PYKHHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWUILIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA WK TETIEHKKU.

Omnpenenenne cpeHEd CKOPOCTH CKOJIBXKEHHUS OpycKa WM JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAaKJIOHHOM ITIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €COM MNpPU PABHOYCKOPEHHOM JBIKEHHH 0e€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIAE MPOMEXKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodphunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOTHI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHH TeJIa 110
TOPU30HTAJIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TpU  TOIBEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

N3yyeHue 3aKOHA COXPaHEHUsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHsle — konebanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MO JIEWCTBHEM CHIIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

Habmoienue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnpocTpaneHne npo10bHbIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUMN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue dYacTOThl W MepUojia KOJEOAHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJa KOJIeOaHU MPYKUHHOTO MAaATHHKA.

3. HccnenoBaHue 3aBUCMMOCTHU Mepuo/ia KOJIeOaHUM MMOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JEMOHCTPUPYIOLME  3aBHUCHUMOCTh  THepuojaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
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Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoJie.  JJEKTpOMarHuTHble  BOJIHBI.  CBOliCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopuvie pabomul u onvimaol.
1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmeHus: Connua u Jlynel. Otpaxkenue ceera. [1nockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHyTpEHHee
OTpakeHHE cBeTa. VIcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon aydeit B auH3e. OnTHueckas cucteMa (hoToarmapara, MUKpPOCKOTIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop tydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MOMOIIIBIO JTUH3.

[Tpuniun geiictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moxens ria3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.
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Jlabopamopuvie pabomul u onvimaul.

1. HccnepgoBaHue 3aBUCUMOCTH yria OTPAKEHHUsSI CBETOBOTO Jiyya OT YIJia
najeHusl.

2. M3yueHue xapakTepUCTUK U300pa’KE€HUs MPEAMETA B TUIOCKOM 3€pKae.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIbI cOOMparouei
JIMH3HI.

6. OMBITHI 1O PA3JIOKEHUIO OEJIOTr0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHUH 4Yepes3
LBETOBbIE (DUIIBTPHI.



Pa3nen 12. KBanTOBBIE SIBJICHUS.

OmnbiTel Peszepdopaa u manerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u NnoriomeHne ceeta aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. HW3ortonsl. PaanoakTrBHBIE
npespaiuenus. [lepuoa noiaypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJIOBOTO M MACCOBOI'O YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBsA3p Macchl M dHEpruM. Peaknuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHeprervka. JeWCTBHUS paguOAKTUBHBIX HW3JIyYEHUH HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3INYHbIX Ta30B.

3. CnekTp BOgopo/a.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimaul.

1. HaOnroneHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpeKoOB: M3MEPEHUE HHEPIUM YAaCTULBI MO TOPMO3HOMY

nyta (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb NIPEAHA3HAYEH JI CUCTEMATHU3aluu
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCETO Kypca (PU3MKHU, a TaKXKe JJIS MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMEHY 10 (pu3mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCAd U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUnBAETCS JOCTHKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMHupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIECIOBAHUS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHe
SBJICHUS, TPUMEHSS TOJy4YeHHBIC 3HAHMS, pelaTh 3aJadud, B TOM YHCIIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHNs, B KOTOPBIX UM TpeJiaracTcs:



HAa OCHOBE TIOJNIyYEHHBIX 3HAHUU pAaclO3HABaTh M HAYYHO OOBICHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYUYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HambOoJee Ba)XKHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHUIIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyaromierocs OyayT copMUpOBaHBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTHYECKOro BOCITUTAHHUS

- BOCIIPUSITUE ICTETUYECKUX KAueCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHW, BAXKHEMIIEH COCTABIIIOLIEH
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, MHTEpPEca K HCCIEI0BaTEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0J1aromnoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBuUi OE30MacHOrO TOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM O00OPYJIOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- chopMUPOBAHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha ONIHOKY
Y TAKOTI'O e MpaBa y APyroro 4eaoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU MPaKTUYECKUX 3a/lady (B paMKax CEMbH,
o0pa3oBaTeNnbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHCIIE U (PU3NYECKUX 3HAHUMH;



e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO POdhecCHii, CBSI3aHHBIX C (DU3UKOMH;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWHA JJIS PEUICHUs 3aaad B
o0JIacTH OKpYy’)Karolllel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HAaHME TJI00AIBHOIO XapakTepa SKOJIOTMYECKHX MpoOJieM W MyTell HX

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIUAJIBHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBHUU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (DU3UYECKON HAIMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUSIM
APYTHX;

e - TIOBBIIICHME YpPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUYECKYIO
JIEATEIIHOCTD;

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

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3HUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIU3UPOBATh U BBISBIATH B3AUMOCBSI3U MPUPO/JIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBUN C Y4YETOM BIIMSIHMSL Ha OKDPYXAIOLIyH Cpeny,
BO3MO’KHBIX INI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBOeHUs MPOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuvaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBUSA,
KOMMYHUKATHBHBIE  yHUBEpCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YU€OHbIC NCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aeicTBUA:
e BBISABIATHP M XapaKTEpU30BaTh CYIIECCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMS JIJIS
0000IIIeHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMATPHBAEMBIX (haKTaXx,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HICCKUM SIBIICHHSIM;
BBISIBIISITE TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PHU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIb30BAHHEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3aHMMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 perieHus: yaeOHol pusnueckoit 3aaauu
(cpaBHEHHE HECKOJNBKMX BapHaHTOB pELICHUS, BBIOOp Hamboiee
HOAXOJISIIETO ¢ Y4ETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUI HHCTPYMEHT TO3HAHMS;
MPOBOJAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OTIBIT, HECIOKHBIN
bu3NYecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(MOpMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHUS;

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

Pabora c nunpopmanueii:

MPUMEHSTh Pa3IUYHbIE METOJIbl, THCTPYMEHTBI U 3alpOChl TIPU TIOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABICHNUS,

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH peIlacMbie 3a7a4ll  HECIOKHBIMH
CXeMaMH, TharpaMMaMu, HHOU TpaduKoi 1 1X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W TOJJICpPIKaHHE
O1aroxeIaTeIbHOCTH OOIICHUS;

COTIOCTaBIISAITh CBOM CYXICHUS C CYXJICHHSAMHU JPYTHMX YYaCTHUKOB
nauanora, OOHapyXKUBATh Pa3IMIUe U CXOACTBO MMO3ZHIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;



nyOIMYHO TPEICTABISATh PE3yIbTAaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW JI€ATEIbHOCTH, OPraHU30BbIBATH JIEHCTBUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYXIaThb IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO PE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYS CBOU JAECUCTBUSA C IPYTUMH YICHAMU
KOMaH/1bl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIUSX, TPEOYIOIIUX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATENLHO COCTABIISITH AITOPUTM pellieHus GU3HNUECKOM 3a1auul UK
IUTaHa MCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIjiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJIEKBAaTHYIO OLIEHKY CUTyalluy U IIpeajiaraTh IiaH €€ U3MEHEHMUS;
OOBSICHSITb ~ MPUYMHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEIBHOCTh (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
($u3NYEeCKOro MCCIEOBaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHHUBLIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroro YejaoBeKa B X0/I€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY APYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHUH (U3NIECKUX 3a]1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

NHNPEAMETHBIE PE3YJIBTATBI



K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SIBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTE3a, €AMHMIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuuath sBiaeHUsS (AuQQy3usi, TEMI0BOE ABMUKCHHE YaCTHIl BEUIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHus: TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(PepHOE [1aBJICHWE, IUIABAHHME TEJ, MPEBPALLECHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpYXalollleM MHpEe, B TOM uucie (PU3UYECKUE SIBICHUS B MPUPOJIE:
MpPUMEPBI JIBUKEHUS C PA3JIMUYHBIMU CKOPOCTSAMH B >KMBONW M HEXUBOMU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIUSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phIyard B
TeJIe YeJIOBEeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTbh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjaeHue (TBEPAOTO TeNa, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CUJIa, MEXaHW4yeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 PUIIMEHT TOJIE3HOr0 JEHCTBUSA MEXAHU3MOB, KUHETHYECKas M
MOTEHUHUAJIbHAST JHEPTUsi), MPU ONUCAHUMU MPABWIBHO TPAKTOBATh
(bu3NYECKU CMBICT UCTIONBb3YEMbIX BETMUMH, UX 0003HAYEHUS U €TUHULIBI
(bu3MYeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMOI), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPAaHEHUS MEXaHUYECKOU



SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3aIMCBHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE yCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (HOPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATHCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINUNHBI,

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
MPEANOJI0KEHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3yNbTaT, HaXOJAWTh OUIMOKM B XOJI€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSIEMBIE MPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacCChl Tela,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUSA MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYroll C HCIOJIb30BAHUEM IMPSIMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO IBMXKYLIETOCs TeJIa OT BPEMEHU JBUKEHUS TENA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBITMIOJIHATh WU3MEPEHUs, CJenysl MPeaoKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBUCHUMOCTH (DM3MYECKHUX BEJIMYMH B BHUJE



MPEIIOKEHABIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJla, CUJIa TPEHUS CKOJIBKEHUS, IaBIICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod3()pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYEHUE NCKOMOU BEITMUUHBL;

COOJTFO/IaTh MpaBUIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/IbI, OapoMeTp,
phIuar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MOJIINITHAKN, yCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPHl  (HAXOAuTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPAaBHEHUsI PA3IUYHBIX HCTOYHUKOB BBIJEISATH
uHPOPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIOJIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATYPY HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BiameTh mNpuEéMaMH KOHCIEKTUPOBAHMUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONCPKAHUSA, B TOM
YyucIie myOJuYHO JAeNiaTh KpaTKUe COOOIICHHS O pe3yIbTaTaX MPOCKTOB UITU
y4eOHBIX WCCIEAOBAHHM, TTPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (QU3HKH, CONPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HWCCIEAOBAHHUM PaCIPEACISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUU C TMOCTABJICHHBIMU 3aja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACHIUIEHHBII WM HEHACHIUIEHHBIA IMap, BIAXKHOCTH
BO3/lyXa, TEMIEpAaTypa, BHYTPEHHSS DHEPIUs, TEIUIOBOM JBUTATElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyarh SBJICHHs (TEIUIOBOE pPACIIMPEHHE W CKATHUE, TEIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIAPHBIE SIBICHUS, UCIIAPEHUE,
KOHJCHCAlUs, IUJIaBJICHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
TerIonepeaaya (TETIONpOBOAHOCTb, KOHBEKIUS, U3yYEHHE),
AIEKTPHU3aLMUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS IIIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMarHUTHAsE MHAYKLIKS)
[0 ONHMCAHWID HX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3NYECKUX SIBIICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWUDIPHBIE SBIEHUS B IPUPOJE,
KpUcCTaulbl B mpupoe, usiydyeHue ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend Noar0COB, POJIb MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHE, NPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBLICIATh CYLIECTBEHHBbIE CBOMICTBa (NMpHU3HAKK) (PUINUECKUX
SIBIICHU;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHas TEIIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHasl TEIJoTa MapooOpa3oBaHuUsl, YJeNbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsil, CHuiia
TOKa, DJIEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yZIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICTT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHUIIBI (DU3UUECKUX BETUUYMH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yUdCHHBIX 3aBUCHMOCTEH
(bU3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMU MOJed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa 1l yyacTKa Lenu, 3aKOH
Jxoynsa—JleHna, 3aKkoH COXpaHEHHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHE,
OOBSICHATH (PU3MYECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHOCJIECTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTUYECKUX
[IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
bu3MYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemar pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCIOJb3YySd 3aKOHBI U
dbopMmyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEJIUYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI1  peIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUIsi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU,
pacrio3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [MOMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHWE HCCIEIOBAHUS, BBIICISATH
MPOBEPSIEMOE  MPEAINOJIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIICIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL ONBITHI MO HAOMIOAEHUIO (UBUYECKUX SIBICHUNW WU
(bU3nYECKUX CBOMCTB TeJl (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIeCCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa H3JIydarollel (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJIBI OT TeMMEPATyphl KUIKOCTU U
momaan €€ TMOBEPXHOCTH, DOJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsI0B, B3aWMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHMTHOTO MOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJABUTATENsl MOCTOSHHOTO TOKa):  (OpMYIUpPOBATH



IpOBEpsiEMbIE MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HAMNPSHDKEHUS C KCHOJIb30BAHHEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ YUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEJIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM  TMPSIMBIX  U3MEpPEHUU  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEUYEHUS U yIEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOTO M IMAPAJIEIBHOTO  COECIMHEHHU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINOJIHATh WU3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IbI IO pE3YJIbTaTaM UCCIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHHs] (PU3NYECKUX BEIWYUH (yAeIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, padora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBAaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATh 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MPaBUJIa TEXHUKK 0€30MaCHOCTH TIPH padoTe C J1ab0paTOpHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, apoBasi TYpOHHA, aMIIEPMETP, BOIBTMETP,
CUETYMK IJIEKTPUUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHX SIBJICHUN U HEOOXOIUMBIE
(bu3nYecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKUX Iemneil c
NOCJIEOBATEIBHBIM U NAPAJIEIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LICTICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOpPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (U3MUYECKUMX 3HAHUUA B TIOBCEJIHEBHOM



XKU3HU JJi1 oOecrieueHus: 0€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JJ0POBbS U COOIIOICHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYTEM CpPABHEHMUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUNl HAyYHO-TIOMYJISIPHYIO
JauTepaTypy GU3MUECKOTo COAEepKaHUs, CIIPAaBOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHer, BiIaneTb NpUEMAMM KOHCHEKTHUPOBAaHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0o0o0miass MHGOPMALKIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHus, B TOM YKCIIe MyOIMYHO NPEACTABIIATh PE3YJIbTAaThl IPOEKTHOU
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpelenaTh OOS3aHHOCTH B TIpPYyNNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTH 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAI B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBIISSE TOTOBHOCTB pa3peliaTb KOH(IUKTHI.

K koHiy oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh MOHSTHUSA: CHCTeMa OTcuéTa, MarepualbHas TOYKa,
TPAEKTOPHS, OTHOCUTEILHOCTh MEXaHWYECKOTo ABMKEHUS, Ae(opmarius
(ynpyrasi, mjgacTHuYeckKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HTH(PA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IKaJa
AIIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3Iy4deHus,
U30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIeOaHHUs), PE30HAHC, BOJHOBOE JABM)XEHHE, OTpaKeHHE



3ByKa, NPSIMOJIMHEWMHOE pacClIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOaKTHBHOCTh, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHONW CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPa(pUOJETOBOIO U PEHTICHOBCKOIO M3JIy4EHHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TN U (PU3NYECKUE SIBICHUS, UCIOJB3YS
(du3nuecKkue BeIWYUHBbI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja IpuU
HEPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YIPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJbC Tela, WMIIYJIbC CHJIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, TIEPUO
U 4YacToTa KosieOaHull, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTAa TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYMH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbL,
CBSA3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEIMYHUHY C JIPYTMMH BEIUYHHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHbl OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBhIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;



OOBSCHATh (PU3NYECKHE TPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMNOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
(¢u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJIB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETMUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]]aul 3alliChIBaTh KPATKOE yCIOBHE, BBISBIATH
HEJOCTAIOUINE WM W30BITOYHBIE JIaHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBIE ISl PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($u3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEINOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSIKA
NpOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OTIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKUX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJIC€OaHUH, MPSAMOJIMHEHHOE PaCpOCTPAHCHUE CBETA,
pasnokeHne OeJoro CBeTa B CHEKTpP, M3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUEe U3MepsIeMOl BeNIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTENbHOTO TPUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUI (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HavyalbHOW CKOpPOCTH, MeEpHoAa
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NaJieHus): IUIAHUPOBATh HCCJEIOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH



¢uznyecKkux BEIMYMH B BUAE TaOIMUI U rpaduKOB, NejaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, 4YacTOTa M MEPHO]
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparolei JWH3bI, pPaAUOAKTUBHBIM (OH): TIUIAHUPOBATH
U3MEpPEHUs], COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINIOJIHATD
U3MEpEHUs, Cleaysl MPEJIOKEHHONW WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI U aHAJTU3UPOBATH MOJIYyYCHHBIE PE3YNIbTaThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

COOJII01aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PU3UYECKUX MOJICICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTaHeTapHasi MOJIeTh aToMa, HyKJIIOHHAsI MOJIEJb
aTOMHOTO s17pa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS U3YYEHHBIX MNPUOOPOB W
TEXHMUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
CIHIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPECHHsS, paKera,
9XOJIOT, OYKH, MepHucKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW UM  HEOOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUECKUX MPOLIECCOB MPU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHU B INIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh  HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 711 oOecrieueHusi 0€30MacHOCTH MpU oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUsI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TOUCK HMHPOpMAIMK  (PU3NYECKOTO  COJCpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (GOPMYIIUPYS MOMCKOBBIN 3arpoc, HaXOAUTh
NyTH OMpPEJeNIEHUs] JOCTOBEPHOCTH IMOJYYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUK U IOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTO COAepKaHUs, CIIPABOYHbIE MaTepUaIbl, PECYPCHI
cetu VHTepHeT, BiaAeTh MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHusl MHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpPMAIlMM W3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOrO COACpIKAHMS,
myOJMYHO MPE/ICTABIATh PE3YyAbTaThl IPOEKTHOW HIIM HCCIIEA0BATENbCKON
NESATENIbHOCTH, IpU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpEe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmorexa HOK
' ya A https://m.edsoo.ru/7f416194
Uroro no pazaeny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CtpoeHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ) | bu6mmoreka IIOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 brbmorexa [OK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paspnen 3. /IBuikeHune U B3auMo/ieiicTBue el
b K
3.1 MexaHn4ecKoe JBUKEHHUE 3 momorexa 110

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




bu6nmoreka [IOK

32 " 4 1
HEPIHL, Macca, HAOTHOCTS https://m.edsoo.ru/7f416194
bubnunorexa LIOK
33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [JOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
Jlarerite XuAKocTA > https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOChEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
1 P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2 I1 1
> POCTRIE MEXAHHMIMBL > https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
53 M 4 1
eXamrHeckas SHeprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenyioBble ABJIEHUS
bubmuoreka [JOK
1.1 I
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CILTOBBIC TIPOLECeht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
)1 DNeKTpUUYECKHe 3apsiabl. 3apsoKEHHbBIE Tena 7 | bubnnoreka [JOK
' U X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 20 2 7
OCTOAHHBI HICKTPHHACCKUH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
JICKTPOMATHHTHAA HHAYKIIA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. Mexannueckue siBJeHUS
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aumonelicTBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3znea 2. MexaHn4yecKkHe K0JI€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHCECKHAC KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 8 1 3
NXAHIHACCIUE BOIHBL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

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

Pa3nen 4. CBeToBbIe ABJICHUA




4.1 3aKOHBI pacIpoOCTPaHEHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/Tf41ada6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoetie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. s 7 1 1
5.3 JIEpPHBIEC PEaKLIUH https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 3 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne i/

Tema ypoka

®u3uka — HayKa O pUpOE.
SBnenus npupoipl. uzndeckue
SIBJICHUS

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
U3yYEeHUS

02.09.25

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

04.09.25

dusnueckue BeTUUYNHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU TOMOIIH
XKHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIIEPATYphI"

Kak ¢usuka u apyrue ecTecTBeHHBIE
HayK{ U3y4aroT IPUPOJLY.
EcrecTtBeHHOHAYUYHBIN METON
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIEIeH
Ypok-uccnenosanue "lIposepka
TUIOTE3bI: JAIbHOCTD II0JIETa
mIapyKa, MymeHHOT o

09.09.25

11.09.25

16.09.25

18.09.25

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a




TOPU30HTAIILHO, TEM OOJIbIIIE, YeM
0oJbIIIe BBICOTA ITycKa"

Crtpoenue BemecTBa. OMbITHI,

bubnunorexa LIOK

HU3MCHCHUA CKOPOCTHU IBUKCHHUSA TCII

7 OKa3bIBAIOIIHE JUCKPETHOE 23.09.25
a HIHE AHCKD https://m.edsoo.ru/ff09fe0a
CTPOCHUE BEIIECTBA
bubnunoreka LIOK
8 BIDKCHUE YaCTHII BEIIESCTBA 25.09.25
A Hsett https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «ONbITHI 11O
9 HaOJIFOJEHUIO TEIJIOBOrO 30.09.25
pacIIUpEeHUs Ta30BY
10 ArperaTHbl€ COCTOSIHUSI BEIECTBA 02.10.25
B3anMocBs3b Mexay cBOKWCTBaMU
BEIIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
1 07.10.25 bubnuoreka [{OK
aTOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIxX
COCTOSIHUU BOJBI
MexaHnnueckoe ABUKECHHUE.
12 PasHoMepHOE 1 HEpAaBHOMEPHOE 09.10.25 Bubmuorexa LIOK
P p p o https://m.edsoo.ru/ff0a05c6
NIBIDKEHNE
bubnunorexa LIOK
13 CkopocTh. EqMHUIEI CKOpOCTH 14.10.25
p a I p https://m.edsoo.ru/ff0a079c¢
bu6nunorexa LIOK
14 Pacuyer nmyTH U BpeMEHU IBUKEHUS 16.10.25
yr p g https://m.edsoo.ru/ff0a0ae4
WNHuepups. 3akoH MHEpIUH.
" Bubnuoreka IIOK
15 B3anmopeiicTBre Ten Kak MpuynMHa 21.10.25 1

https://m.edsoo.ru/ff0a0c10




IImotHOCTE BemecTBa. Pacuet Macchl

bu6nmoreka [IOK

16 23.10.25
1 00beMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTopHas pabora
17 «OmnpeneneHre MmIoTHOCTH TBEPIOTO 06.11.25
Tenay
13 Pemenue 3anau mo teme "I1moTHOCTD 11.11.25 bubnunorexa LIOK
BemecTBa" o https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMozeicTBus ten. Cumna 13.11.25
ynpyrocti. 3akoH ['yka
Jlaboparopunas pabota «M3yuenue
3aBUCHUMOCTH PACTSKCHHUS
20 b 18.11.25
(medopmanun) MpyKUHBI OT
MIPUIIOKEHHOMN CUIIBD»
21 SABnenue Tarorenus. Cuna TsHKECTH 20.11.25
CBs13b MEX]y CHIION TSKECTH U Eubs OK
22 Maccoii Tena. Bec tena. Pemenue 25.11.25 nosmorexa 11
" " https://m.edsoo.ru/ff0al778
3ama4 o teme "Cuiia TsKecTH
Cuia TsKecTH Ha APYTHX IJIaHeTax.
pyr bu6nmorexa LIOK
23 duznyeckue XapakTepucTUKU 27.11.25
https://m.edsoo.ru/ff0al502
TJIaHEeT
b K
24 N3mepenne cuit. JluHamomeTp 02.12.25 nommorexa O
https://m.edsoo.ru/ff0al8cc
b K
25 Bec tena. HeBecomocTh 04.12.25 nomorexa 110
https://m.edsoo.ru/ff0al778
CnoxeHue IByX CHJI, HallpaBJIECHHBIX
. . b K
26 10 OJTHOM IPSIMOM. 09.12.25 nommorexa O

PaBHOElicTBYIOIIASA CHIT

https://m.edsoo.ru/ff0ala70




27

28

Permrenue 3agad mo reme
"PaBHoneiicTByromas cu”

Tpenue ckobXeHUS U TPEHHE
nokosi. TpeHue B MpUpPOIe U TEXHUKE

11.12.25

16.12.25

bubnunoreka LIOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopnas padota «3yueHue
3aBUCHUMOCTH CUJIbI TPCHHUA
CKOJIBKCHUSA OT CUJIbI 1aBJICHUA U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTE»

18.12.25

bubnunoreka LIOK
https://m.edsoo.ru/ff0alcc8

30

31

32

33

34

Pemenue 3agau Ha onpeneneHue
PaBHOJACHCTBYIOIIEH CHUIIbI

Pemenue 3aga4d no temam: «Bec
tenay, «['padhuyueckoe n3ooOpakeHue
criy, «CHumiby,
«PaBHOZIEMCTBYIOIIAS CUIT»

KonTponbHas pabota mo Temam:
«MexaHU4eCcKoe IBUKCHHEY,
«Macca, mIoTHOCTEY, «Bec Tema,
«I"paduueckoe n300paKkeHUE CUIT»,
«Cubi»

Hasnenne. CriocoObl yMEHbIIICHUS U
YBEJIMUEHUS 1aBJICHUS
JaBienue raza. 3aBUCUMOCTD

IaBJIEHU Ta3a OT 00bEMa,
TEeMIIEPATypPhI

23.12.25

25.12.25

13.01.26

15.01.26

20.01.26

bubnuoreka [{OK
https://m.edsoo.ru/ff0alde0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a20a6

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a2376

35

[Tepenaua naBieHus: TBEPABIMU
TCJ1aMHu, XUJIKOCTAMHU U ra3daMiu.
3akon ITackans

22.01.26

but6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0




HaBJ’IeHI/Ie B )KXUJKOCTH U Ira3c,

bu6nmoreka [IOK

36 3BaHHOE JIEHCTBHEM C 27.01.26
BPISBAMHOC ACHCTBHEM CHIHL https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenne 3agau o teme «JlaBienue 20.01.26 bubnunoreka LIOK
B JKUJKOCTH U Ta3e. 3akoH [lackamsiy» o https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 CooOmraronirecs: CoOCyIbl 03.02.26
Harom A https://m.edsoo.ru/ff0a2970
bubnunoreka LIOK
39 T'unpaBnuueckuii mpecc 05.02.26
P P https://m.edsoo.ru/ff0a3136
Maunomerpsl. IlopiaeBoit
40 prl- 10p 10.02.26
JKHUIKOCTHBIN HACOC
Atmocdepa 3emnu. IIpuanuet
41 c IIIGCl(“l];OI])SaHI/Iﬂ BO3]l ; HOU 12.02.26 Bubmuorexa LIOK
Y ym R https://m.edsoo.ru/ff0a2b5a
000J10YKHN 3eMITH.
Bec Bo3ayxa. AtmocdepHoe
4 BO31yXa. ATMOC(EpH 17.02.26 bubnnorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
13 W3mepenue armochepHoro 19.02.26 bu6mmoteka [IOK
nasnenust. OnbiT Toppuveu o https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HA, OBHEM 24.02.26 Bubmaorexa IIOK
& Yp R https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapometp-anepouns. Atmocdeproe 26.02.26 bubnmoreka [JOK
JIaBJIEHME HA PA3IMUHBIX BHICOTAX o https://m.edsoo.ru/ff0a2fc4
Pemrenne 3ama4d mo reme
46 " 8 " 03.03.26
ATMocdepHoe naBieHre
JlelicTBue ®UJIKOCTH U Ta3a HA Bu6 OK
oTeKa
47 MOTrpy>KEHHOE B HUX TEJIO. 05.03.26 nosmotera Il

ApxumenoBa cuia

https://m.edsoo.ru/ff0a3276




JlaGopaTopHas pabora
«OrnpeseneHue BbITAIKUBAIOLIEH

bu6nmoreka [IOK

48 y . 10.03.26
CHJIBI, JEUCTBYIOLIEN Ha TEIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B JKUJIKOCTbHY
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
49 TeNa B BoJE OT 00bEMa 12.03.26 bubmmorera OK
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B JKUJIKOCTh YacCTH
Tena»
50 [1naBanue ten 17.03.26 bubmorexa HOK
https://m.edsoo.ru/ff0a3a96
JlaGoparopHnas pabota
"KonctpyupoBanue apeomeTpa uiu
51 KOHCTPYMPOBAHUE JIOJIKU U 19.03.26
OITpeIeIICHUE €€
rpy30n0bEMHOCTH"
Pemenue 3amau no remam:
50 «IlnaBanue cynoB. 20.03.26 bubnmnorexa [JOK
Bo3znyxomnaBanue», «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
53 Mexannueckasi paborta 26.03.26 bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
54 MomnrocTs. ETUHUITEI MOIITHOCTH 07.04.26. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienopanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAaEMOIl pu 09.04.26.
noabEMe 1o JecTHuIe"
IIpoctsie MexaHu3Mbl. Pryar.
56 14.04.26.

PaBHOBecue cui Ha peiyare




KontponsHas pabora no teme
«/laBiieHHE TBEPABIX TEN, JKUIKOCTEH

57 . 16.04.26.
u razoB» / Bcepoccuiickas
npoBepouHas paboTa
PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme «J/laBnenue TBEPIABIX TeEN,
58 JKUIKOCTEN U Ta30B» / 21.04.26 bubmaorexa LIOK
. R https://m.edsoo.ru/ffO0adffe
Bcepocculickas npoBepodHas
pabora
Prryaru B TexHuke, ObITY U IPUPO/IE.
JlaGoparopHnas pabora

59 paTopHasi p § 05 53.04.26. bubnuoreka [{OK
«HccnenoBanue ycioBHil https://m.edsoo.ru/ff0a478e
paBHOBECHSI pblyara

60 Pemenue 3anau o teme «Y cioBus 98.04.96 bubmmoreka IIOK
PaBHOBECHS pbIUara R https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
Mexanusma. Jlaboparopnas pabota

61 patopHas pa 0.5 30.04.26.

«M3mepenne KI1/I HaknoHHON
TJTIOCKOCTHY
Pemenne 3ama4a no teme "Pabora,

62 | 05.05.26. bubmuorexa [IOK
MomHocTh, KIT/" https://m.edsoo.ru/ff0ad4c48
Mexanuueckas SHEprusl. En6 11OK

nOIMoTEKa

63 Kunernueckas u nmoTeHnanbHas 07.05.26.

t https:/m.edsoo.ru/ff0ad252
SHEPTH
3aKOH COXpaHECHHSI MEXaHUYECKOH b K

64 p 12.05.96. nommoreka 11O
SHEPTrUuu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT MO TEME

65 P P 1 14.05.26.

"DKCIEPUMEHTAIBHOE ONPEICIICHUE




66

67

HW3MEHEHHUS KHHETHUYECKON U
MOTEHIIMATBLHON SHEPTUU NPU
CKaTBIBAHWUH TeJIa 110 HAKJIIOHHOM
IUIOCKOCTH"

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHUs»

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBHKeHue"

19.05.26.

21.05.26.

bubnunoreka LIOK
https://m.edsoo.ru/ff0adee6

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme "PaboTta. MoutHocCTb.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

12

26.05.26




8 KUIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoka Kourpoububle IIpakTHyeckue Aara tupposhie
Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI pecypenr
OcCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETHUECKON 1 04.09.25 Bbu6mmoteka [JOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pasmep aTOMOB U MOJIEKYJI 1 08.09.25
Mopaenu TBEPAOTO, KUAKOTO U
3 ra3000pa3HOro COCTOSHUMN 1 11.09.25 bubmmorera [IOK
https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHMM BEIIECTBA HA OCHOBE 1 15.09.25
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopgHbie 1 18.09.25 bubmmnoreka HOK
Tela https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KallWJUBSIPHOCTb. 1 9.09.25 bubnmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacmpeHne u cxaTmue 1 25.09.25 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTypbl
8 CO CKOPOCTBIO TEMJIOBOTO JBHKECHUS 1 29.09.25
YacTHUIL




TCIIJIOTA CTOpaHUA

9 Buyrtpennsis sueprusi. CriocoObt 02.10.25 bubnmnoreka HOK
U3MEHEHHs BHYTPEHHEH SHEPTUH o https://m.edsoo.ru/ff0a5c60
bu6 e OK
10 Buael Terionepenauu 06.10.25 nbnuorexa I
https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHus
"[IpakTHYecKOE UCIIOIB30BAHUE
. bu6nmmoreka [IOK
11 TEIUIOBBLIX CBOMCTB BEILIECTB U 09.10.25
https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEJISIX
sHeprocoepexeHus"
12 KonnuectBo TemnoTsl. Y aenbpHas 13.10.95 bubnunoreka LIOK
TEIIOEMKOCTb o https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OajaHca. Bu6 OK
oTeKa
13 TemmooOMeH U TEIII0OBOE 16.10.25 nbsmorexa I
https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaboparopHnast pabota
14 "HccnenoBaHue IBIIEHUS 50.10.25 bu6mmoreka IIOK
TEMI000MEHA MIPH CMEIIUBAHNH o https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer koaudecTBa TEILIOTHI,
HEOOXOMMOTO JIJIsl HarpeBaHMS
15 g s P 23.10.25
TeJa ¥ BBIIEISIEMOTO UM MPH
OXJTAXKICHHH
JlaGopatopHnas pabora
" . bubmuoreka [{OK
16 Omnpenenenne yaeapbHOU 06.11.25
" https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTH BEIIECTBA
DHeprus ToruMBa. Y aeabHast
17 Y i 10.11.95 but6mmorekxa [IOK

https://m.edsoo.ru/ff0a7b5a




18

19

20

IInaBneHue n OTBEPACBAHUC
KpUCTAJNINYCCKUX TCII. Y aenbHas
TCILJIOTA IJIaBJICHUA

JlaGopaTopHas pabota
"OnpeneseHue yaelIbHON TEMI0ThI
JIaBjieHus apaa"

[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.
Hcmapenue

13.11.25

17.11.25

20.11.25

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a71d2

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bubnunoreka LIOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCUMOCTh TEMIIEpATyphI
KHUIICHHUS OT aTMOC(EPHOTO
JIaBJICHUS

24.11.25

bubnunoreka LIOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxsocts Bo3ayxa. JlaboparopHas
pabora "OnpeneneHue
OTHOCUTEIbHOU BIAXKHOCTH
BO3IyXa"

27.11.25

bubmmoteka IIOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHne
BJIAJKHOCTH BO3/1yXa

[TpuHIHIBI paGOTHI TETIIOBBIX
neurareneif. [lapoBast TypOuHa.
JIBuraresb BHYTPEHHETO CTOPaHUs

KIIJI TenmoBOro ABHTaTEIs.
TennoBble IBUTaTEIN U 3allUTa
OKpY>Karollen cpeibl

01.12.25

04.12.25

08.12.25

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHHS U MTPEBPALICHUS
OHEPTHH B TCIJIOBBIX ITPOLECCax

11.12.25




27

28

29

[ToaroroBka K KOHTPOJILHOM paboTe
o Teme "TennoBkIe SIBICHU.
N3menenune arperaTHbIX COCTOSIHUI
BenecTna"

KontposbHas paboTa mo teme
"TermnoBele ABIcHUA. V3MeHeHnE
arperaTHbIX COCTOSIHUH BeriecTa"

DnexTpusanus ten. [[Ba poga
ANEKTPUUYECKUX 3apsI0B

15.12.25

18.12.25

22.12.25

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a83f2

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a86ae

30

Ypoxk-uccienoBanue
"OnexTpu3anus TeJl UHAYKINUENH U
IIPU COIPUKOCHOBEHUU"

25.12.25

31

32

33

B3anmMopeicTBue 3apsyKeHHBIX TEIl.
3akon Kymnona

DNEKTpUUYECKOE MOJIE.
HanpspkeHHOCTD 2JIEKTPUUYECKOTO
nosist. [IpuHnun cynepnosunmu
IIEKTPUYECKUX TOJIEH

Hocurenu anexkTpudeckux 3apsioB.
OnemeHTapHbld 3apsa. CTpoeHHe
aToMa

12.01.26

15.01.26

19.01.26

bubnuoreka [{OK
https://m.edsoo.ru/ff0a87e4

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a8a0a

34

[IpoBOTHMKY M AUDIIEKTPUKU. 3aKOH
COXPAHEHHUS HIEKTPUIECKOTO
3apsna

22.01.26

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3aga4 Ha npuMEHEHNE
CBOMCTB AJICKTPUYECKUX 3aPSI0B

26.01.26

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a90cc




DIJIEKTPUUYECKUI TOK, YCIOBUS €ro

bu6nmoreka [IOK
36 cyliecTBoBaHus. McTOUHHKY 29.01.26
ym https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
bu6nmmoreka [IOK

37 EMCTBUS BJICKTPUUYECKOr0 TOKA 02.02.26
a P https:/m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 3JIEKTPUYECKOTO MOJIs Ha 1 05.02.26
MIPOBOJTHUKY U IUDJIEKTPUKH"

39 DNEeKTpUYECKU TOK B MeTaJljIax, 00.02.26 bubmmoreka [JOK
HKHUTKOCTSAX M ra3ax R https://m.edsoo.ru/ff0a9838
DnexTpudecKas emb U e

40 p . 12.02.26
COCTaBHBIC YaCTU
Cuna toka. JlaGopaTopHas pabora

41 "U3mepeHne U peryaupoBaHue 0.5 16.02.26 bubnnorexa [IOK

P . perymp ) R https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DIEeKTPUUYECKOE HaAIPSIKEHHUE.
Bonbrmetp. JIabopaTopHas padoTa
42 . P paTOPHAZ p 0.5 19.02.26 bubnuorexa [IOK
N3mepenue u peryaupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"
ConpoTuBICHHUE TPOBOIHHKA.
43 v eJII)LHoe CoII OTIl/:I)BJ'IeHI/IC 26.02.26 bubnmorexa OK
A p R https://m.edsoo.ru/ff0aa738
BCIIECTBA
JlabopaTopHas pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO Eub OK
HOJIMOTEKA
44 COIPOTUBIICHUS IIPOBOJHUKA OT €TI0 1 02.03.26 1

JUIAHBI, IIJIOLAAH TOIEPEYHOTrO
cedeHus u marepuana”

https://m.edsoo.ru/ff0aa738




3aBHCHUMOCTh CHJIBI TOKA OT

bu6nmoreka [IOK
45 HanpsbkeHus. 3akon Oma ayis 05.03.26
P A https://m.edsoo.ru/ff0aa44a
y4acTKa [enu
JlaGopaTopHas pabota
"UccnenqoBaHue 3aBUCUMOCTH CHIIBI
46 TOKA, HAYIIETrO 4epe3 pe3ucTop, OT 12.03.26 bubmaorexa LIOK
> YT pe3 p P o https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
[TocnenoBarenbHOE M ApAILIICIBHOE
47 . P 16.03.26
COCIMHECHHMS TIPOBOHUKOB
Jlaboparopuas padota "IIpoBepka
48 IIpaBWJIa CJI0KEHUSI HaIIPsLDKEHUN 19.03.26 Bbu6mmoteka [JOK
IPY [OCIIEN0BATENLHOM o https://m.edsoo.ru/ff0aaas58
COEJMHEHHH JIBYX PE3UCTOPOB"
Jlaboparopnas padota "IIpoBepka
TpaBuJjIa JJIs CUJTBI TOKA MPU
49 p i p 93.03.26 bubmmoteka IIOK
rapajjIeJIbHOM CO€JUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemenue 3aga4 Ha npuMEHEHNE
50 3akoHa OMa 11 pa3InyHOTO 26.03.26 bubmmorexa [OK
AP o https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaGora u momtHOCTH BuG 10K
nOIMoTeKa
51 AIEKTPUIECKOTO TOKA. 3aKOH 06.04.26
p https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGopatopHnas pabora
bubmuoreka [{OK
52 "OnpezneneHue paboThl U MOIIIHOCTH 09.04.26 1

3IEKTPUYECKOTO ToKa"

https://m.edsoo.ru/ff0ab3e0




53

54

55

DJeKTpuYecKue ey 1
HOTPEOUTEINH INEKTPUIECKON
sHepruu B ObITy. KopoTkoe
3aMBbIKaHHEC

ITocTostHHEIE MAarHUTEI, X
B3aUMOJIECIICTBUE
VYpoxk-uccnenonanue "M3yuenue
MoJIeH MOCTOSTHHBIX MarHUTOB"

13.04.26

16.04.26

20.04.26

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ab660

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac3d0

56

57

58

MaruuTtHoe nojie. MarauTHoe noJie
3eMiId U €ro 3HAUYEHHE JUTA KU3HU
Ha 3emiie

[ToaroroBka Kk KOHTPOJIBHOM padboTe
110 TeMe "DIIEKTPUUYECKHE 3apsi/Ibl.
3apspKeHHBIC TeJla U UX
B3aumMoiercTBUs. [locTOSTHHBIN
ANEKTpUYECKUi TOK"

KonrtponbHas pabora no Teme
"DnexkTpruuecKkue 3apsbl.
3apspKeHHBIC Tejla U UX
B3auMoAecTBuUsA. [10CTOSHHBIN
ANeKTpuyecKkuit Tok" /
Bcepoccuiickas npoBepodHas
pabora

23.04.26

27.04.26

30.04.26

bubnuoreka [{OK
https://m.edsoo.ru/ff0acOba

bubmuoreka [IOK
https://m.edsoo.ru/ff0abd2c

bu6nunorexa LIOK
https://m.edsoo.ru/ff0abea8

59

PesepBHblit ypok. Pabora ¢
TekcTamu 1o TeMe "llocTosHHBIN
ANeKTpuyeckuit Tok" /
Bcepoccuiickas npoBepodHas
paborta

04.05.26

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acdc6




60

61

62

63

64

65

OnbIT OpcTeaa. MaroutHoe nose
AIEKTPUUYECKOTO Toka MaruurHoe
T10JI€ KaTYyIIKH C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"U3y4yeHue nelcTBUSA MAarHUTHOTO
T0JIsl Ha MPOBOJAHUK C TOKOM"

DJEKTPOBUTATENb TOCTOSTHHOTO
Toka. Mcnosip3oBanue
AJIEKTPOBUTaTENCH B TEXHUYCCKUX
YCTPOKMCTBAX M Ha TPAHCIIOPTE.
Jlaboparopras pabora
"KoHcTpyupoBaHue 1 U3ydeHue
paboThI AeKTpoABHTATEIIS"

OnsiTel Dapanes. 3akoH
NEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

OnexTporenepatop. CriocoObl
MOJIYYEHUS AIEKTPUIECKON
SHEPTrUU. DIIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEpPruu

[ToaroroBka Kk KOHTPOIBHOU paboTe

110 TeMe "DIIEKTPUUECKHE U
MarHuTHBIE SIBJIEHUSA".

0.5

07.05.26

14.05.26

18.05.26

21.05.26

25.05.26

28.05.26

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubnuoreka [{OK
https://m.edsoo.ru/ff0ac86¢

66

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MarHUTHbBIE
sIBJICHUS "

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acb14




PesepBHbIit ypok. Pabora ¢
67 TekcTaMu o TeMe "TenaoBeie
sBJIEHU"

PesepBHbIit ypok. Pabora ¢
68 TEKCTaMH I10 TeMe "MarauTHeIe
sBJIeHUS"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0acc5e




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
ara undposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue A bp
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl

MexaHn4eckoe JTBUKEHUE.

1 1 02.09.25
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | 03.09.25 bubmuorexa [JOK
MEXaHUYECKOTO JBUKEHUS R https://m.edsoo.ru/ff0ad474
PaBHOMeEpHOE npsMoOJIMHEIHOE b K

3 Y p 1 08.09.25 n6amoreka 11O
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE

4 nBikeHue. CpeHsst 1 MTHOBEHHas 1 09.09.25
CKOPOCTb

5 [IpsimonuHetHOEe paBHOYCKOPEHHOE | 10.09.75 bubnuoreka [IOK
JBWKEHHE. Y CKOPEHHUE o https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO

6 PABHOYCKOPEHHOTO JIBUXKEHUS. 1 15.09.25
I'padux ckopocTH
JlaGopaTtopHnast pabota

- "OnpeneneHne yCKOpeHus Tea npu | | 16.09.25 bubnuorexa [JOK
PaBHOYCKOPEHHOM JIBUKEHHH 110 o https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"
CBobomnoe manenue tea. OmbIThI

8 A s 1 17.09.25
lanunes
PaBHOMEpHOE NBMXKEHUE 10 b K

9 p I 1 22.09.25 nbauoreka 11O

okpyxHocTH. [lepuon u yactora

https://m.edsoo.ru/ff0ael76




obOparmenus. JInHeitHas U yrioBas

CKOpOCTHU
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE 23.09.25
1 IIepssiii 3axkoH Herotona. Bektop 24.09.95 bubnuorexa [IOK
CHJIBI o https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HerotoHa. 59.09.25 bubnunoreka [HOK
PaBHoelicTBYOIIAs CHTa R https://m.edsoo.ru/ff0ae72a
Tpernii 3axkon HrroTona.
13 petwii 3akoH HeroToH 30.09.25 bubnnorexa [HOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4u Ha npUMEHEHUE 01.10.25 bubnnoreka [JOK
3akoHOB HprotoHa T https://m.edsoo.ru/ff0aebbc
bubmuoreka [JOK
15 Cuia octu. 3akoH I'yka 06.10.25
Hia yHpyroctu KOH LYK https://m.edsoo.ru/ff0aeca2
Pemenne 3amau mo teme «Cuia
16 07.11.25
YIOPYTOCTHY
JlaGoparopHas paboTa
17 «O1mpeneneHue )KeCTKOCTH 08.10.25 bubmaorexa [IOK
P A https://m.edsoo.ru/ff0ace28
NPY>KUHbBI»
b K
18 Cuna tpenus 13.10.25 nommorexa O
https://m.edsoo.ru/ff0af738
Pemenne 3amag mo teme «Cria
19 IeHHEe 3a1a4 o TemMe «CHui 14.10.95 bu6mmorexa [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnast pabota Eub OK
20 "Onpenenenue kodpduireHTa 15.10.25 nommotera I
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKEHUS
Pemenue 3amau no reMe "3aKOHBI Bu6 OK
21 Herorona. Cuina ynpyroctu. Cuna 20.10.25 nommorera I

TpeHus"

https://m.edsoo.ru/ff0afb8e




22

23

24

Cuna TsKeCcTH M 3aKOH BCEMHPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOAHOTO
naJICHUS

VYpok-koHpepenius "J[BrkeHue Tel
BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ["anakTuku"

Perenne 3agau o reme "Cua

TSDKECTU Y 3aKOH BCEMHUPHOTO
TATOTEHUS"

21.10.25

22.10.25

05.11.25

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0af5f8

25

26

27

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs n neperpysku

PaBHOBecue mMaTepuanbHON TOUYKH.
AOCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuisl. LeHTp TsKECTH

PaBHOBecue mMaTepuanbHON TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuisl. LeHTp TsKecTH

10.11.25

11.11.25

12.11.25

bubmuorexa [JOK
https://m.edsoo.ru/ff0af33c

bubmuoreka [JOK
https://m.edsoo.ru/ff0afe36

28

29

Permenne 3agau mo reme "MoMeHT
cuisl. LlenTp TsxecTn"

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "MexaHnueckoe IBUKEHUE.
Bsaumonetictsue ten"

17.11.25

18.11.25

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0408




KonTponbhas pabota no teme

bu6mmoreka [IOK
30 "MexaHu4ecKoe JIBUKCHHE. 19.11.25
. s " https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmnynbce Tena. UMnynbe cUbl.

31 3aKOH COXpaHEHHS UMITYJIbCA. 24.11.95 bubnunoreka [HOK
VIpyroe u HEynpyroe o https://m.edsoo.ru/ff0b07fa
B3aMMO/ICHICTBUE

1 Pemenue 3amau no reMe "3akoH 25 11.95 bu6mmoreka [IOK
COXPAHEHHUS UMITYIIbCa" o https://m.edsoo.ru/ff0b096¢
Ypok-koHpepenuus "PeakTuBHOE

33 P beperiu . 26.11.25
JBUKCHHEC B IPUPOJIC U TEXHUKE

bubmuorexa [JOK
34 Mexanunueckasi paboTa U MOITHOCTb 01.12.25
P o https://m.edsoo.ru/ff0b0a84

35 PaboTa cHIIBI TSKECTH, CHJIBI 02.12.75 bu6mmoreka [JOK
YOPYTOCTH ¥ CHJIbI TPEHUS o https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa
«Omnpenenenue pabOThI CUITbI TPEHUS

36 PeA P P 03.12.25
IpU PaBHOMEPHOM JIBUKCHHH TeJa
10 TOPU3OHTATEHOM ITOBEPXHOCTH
CBs13b DHEpruu U paboTHI.

37 P P 08.12.25
[MoTenumansHas SHEPTUS

18 Kunernueckas sueprus. Teopema o 09.12.95 bubmuorexa [JOK
KUHETHYECKON DHEPTUH o https://m.edsoo.ru/ff0b0c32
3aKoH COXpaHEHHs SHEPTUU B

39 P p 10.12.25
MEXaHHUKE
JlaboparopHas pabota «3ydenue

40 paTopHasd p y4 15.12.95 bubnuorexa [JOK

3daKOHAa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ffOb12fe




41

42

KomnebarenpHoe ABUKEHUE U €T0
XapaKTEePUCTUKU
3aryxaromye KojaeOaHusl.

BriHyX1eHHBIC KOJICOaHUSI.
Pe3onanc

16.12.25

17.12.25

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb1858

bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTH4ecKuil U NPy >KUHHBINA
MasTHUKHU

22.12.25

44

45

46

VYpok-uccnenoanue «3aBUCUMOCTh
nepuoaa KojaebaHui OT KECTKOCTH
IMIPY>XUHBI 1 MaCChI I'py3a»

[IpeBpateHre YHEPTUU PU
MEXaHUYECKUX KOJICOaHUIX
JlaGopaTtopHnast pabota
«OrmpeeneHue 4acToThl U Neproja
KoJIe0aHUl MPY>KUHHOTO MAasTHUKA

23.12.25

24.12.25

12.01.26

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH NIEproJIa KoJeOaHmi
rpysa, OABEIIEHHOI0 K HUTH, OT
Macchl Tpy3a»

13.01.26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckie BoiHbl. CBOWCTBA
MEeXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIOTIEPEYHBIE BOJTHBI

Ypok-koHpepenus "MexaHuueckue
BOJIHBI B TBEPAOM TEIIE.
CelicMHYECKHE BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpa’KEHUE 3BYKa

14.01.26

19.01.26

20.01.26

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe




51

52

Ypok-uccinenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTEIL"

['poMKOCTB 3BYKa U BbICOTA TOHA.
AKyCTHYECKUI PE30HAHC

21.01.26

26.01.26

53

Ypok-koHpepenius "YapTpazByk u
UHQPa3BYK B IPUPOJIC U TEXHHUKE"

27.01.26

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

55

56

[ToaroroBka Kk KOHTPOJIBHOM padoTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannyeckue KosiebaHusi ¥ BOJTHBI"

KoHTpoinbHast pabota 1o Teme
"3aKOHBI COXpPAHEHMUS.
Mexanndeckue KoyieO0aHunsa U BOJIHEL"

SHGKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTpOMaFHI/ITHHe BOJIHBI

28.01.26

02.02.26

03.02.26

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

58

59

60

CBolicTBa AJIEKTPOMATHUTHBIX BOJTH
Ypok-konpepentus "[lkana
AIEKTPOMArHUTHBIX BOJIH.
Hcnons30BaHue 2IIEKTPOMArHUTHBIX
BOJIH JJII COTOBOI cBsi3H"

Ypok-uccnenosanue "M3ydenne
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

Pemenue 3agau Ha onpeneeHne

YaCTOTHhI U AJIMHBI
BHCKTpOMaFHHTHOﬁ BOJIHBI

04.02.26

09.02.26

10.02.26

11.02.26

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2c6c




DNeKTpOMarHuTHasl IPUPO/Ia CBETA.

bubmuorexa [JOK
61 CKOPOCTL cBera. BonHoBbie 16.02.26 https://m.edsogru/ff0b3ldO
CBOMCTBA CBETa
Ucrounuku cpeta. [IpsiMonuueitHoe Bu6miorexa LOK
62 pacrpocTpaHEHHE CBETa. 3aTMEHUS 17.02.26 hitps:/m.cdsoo.ru/f0b3658
Counna u JIyHsl
3aKOH OTpa)KeHUsI CBETa. 3epKaJa.
63 Pemenue 3aga4 Ha npUMEHEHUE 18.02.26 Brommozexa [OK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAYKEHUS CBETA
64 [Ipenomnenne cBeta. 3akoH 20.02.26 bubnuoreka [IOK
[IPEIOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpakeHUe
65 cBeta. Mcronp30BaHKE MOJHOTO 25 02.96 bubmuorexa [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ffOb3c5c
ONTHYECKUX CBETOBOJIAX
JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yTIJia
66 MPEIOMJIEHUS] CBETOBOTI'O JIy4a OT 02.03.26
yrja rnajgeHus Ha rpaHulie "Bo3ayX-
creksio""
Ypok-koHpepeHIus
"Ucnonp30BaHKe MOJTHOTO
67 BHYTPEHHETO OTPaXKEHUS: 03.03.26
CBETOBO/IbI, ONITHKOBOJIOKOHHAS
CBSI3b"
bubmuorexa [JOK
68 JIunzel. OnTUyeckas cuiia JIMH3bI 04.03.26 hitps://m.edsoo.ru/fi0b3E2c
69 [Toctpoenue n3o0paxeHuii B TMH3aX 10.03.26 bubmorexa [IOK

https://m.edsoo.ru/ff0b444a




JlaGopaTtopHnas pabota
"Onpenenenne HOKyCHOTO

bu6mmoreka [IOK

70 N 11.03.26
pacCTOSTHUA U ONITHYECKOU CHUIIBI https://m.edsoo.ru/ff0b4206
cobuparoiei TuH3b1"

71 Ypok-koHpepenmus "OnTuiyeckue 16.03.26 bubnunoreka [HOK
JIMH30BBIE TPUOOPH" o https://m.edsoo.ru/ff0c0a7e
['ma3 xak onruyeckas cucrema.

79 17.03.96 bu6mmoreka [IOK
3peHue https://m.edsoo.ru/ff0b4684
Vpoxk-koupepenuus "ledekts

73 P bepertiuni */led . 18.03.26
3penus. Kak coxpaHuTts 3peHue
Paznoxxenue 6enoro cBeta B CIIEKT.

74 OnbiTel HetoToHa. CoxxeHue 23.03.96 bubnnoreka [JOK
CIIEKTpaIbHBIX IBETOB. Jlucnepcus o https://m.edsoo.ru/ff0c0fdc
cBeTa
JlaGopatopHas pabota "OnbITh IO
pasioKeHUIo 0eI0ro cBeTa B CIIEKTP

bu6mmoreka [JOK
75 Y BOCHPHATHIO LIBETA IPEAMETOB IIPU 24.03.26
https://m.edsoo.ru/ffOcOe2a
UX HaOJII0/IEHNHU Yepe3 [IBETOBbIE
¢unbTpe"
Ypok-npaktukym "BonaHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHS, 25.03.26
uHTepdepeHiys u auppaxuus”
Omneitel Pesepdopa u miianerapHas

77 pdopx p 06.04.26 bubmuorexa [JOK
MOJENb aToMa https://m.edsoo.ru/ff0c12a8
IToctynatel bopa. Monens aroma

78 Y pa. oA 07.04.26

bopa




I/ICHYCKaHI/Ie " IIOTJIOICHHUE CBETA

bu6mmoreka [IOK

79 aromoM. KBanTel. JInuneiiuarnie 08.04.26
https://m.edsoo.ru/ffO0c144c
CIEKTPBI
20 VYpoxk-nipaktukym "Habmonenue 13.04.26 bubnmoreka [JOK
CIIEKTPOB MCIyCKaHus" o https://m.edsoo.ru/ff0c 1550
. b K
81 PagnoakTHUBHOCTE U €€ BUIBI 14.04.26 nbmmorexa 110
https://m.edsoo.ru/ff0c1672
CTtpoeHne aTOMHOTO siapa.

32 P np 15.04.26 bu6mmoreka [IOK
Hyxiionnas moznens https://m.edsoo.ru/ff0c18ac
PannoakTHBHBIE IPEBpAIICHUS.

33 i\ peBpaiil 20.04.96 bubmuoreka [JOK
H30Tonml https://m.edsoo.ru/ffOclal4
Pemenne 3amau mo teme:

34 I 21.04.96 bubmuoreka [JOK
"PaanoakTuBHBIE TTpeBpaleHus " https://m.edsoo.ru/ffO0c1b4a

85 [Tepuoxa monypacmnana 22.04.26
Ypok-koH(pepeHus
" P dep bubmuorexa [JOK

86 PanunoakTuBHBIE H3TyYeHUS B 27.04.26

" https://m.edsoo.ru/ff0c2126
IpUPOJIE, MEAUITMHE, TEXHUKE
SlnepHbIe peakIun. 3aKOHEI
P P bubmuorexa [JOK
87 COXpaHeHUs 3apsAI0BOro 1 28.04.26
https://m.edsoo.ru/ffOc1c58
MacCOBOI'0 YHCET

28 DHeprusi CBSI3U aTOMHBIX SIIED. 59.04.26 bubnuotexa [JOK
CBsI3b MacChl ¥ SHEPTHU o https://m.edsoo.ru/ff0c1d7a
Pemenne 3amau no teme "Anepurie

89 e Aep 04.05.26
peakimu

90 Peakuuu cunTesa u neneHus saep. 05.05.96 bubmuorexa [JOK
Hcrounvku sueprun ConHia u 386311 o https://m.edsoo.ru/ffOc1e88
VYpoxk-xkoudepenuus "AnepHas

91 p (I) PEHI Aep 06.05.26

sHepreTuka. JlercTBus




PaIMOAaKTUBHBIX U3JIy4eHUH Ha
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DJIEKTPOMArHuTHOE MOJIE.

bubmuoreka [JOK

92 12.05.26
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBBIC sIBIEHUS"
KonTtponpsHast pabora o Teme
"DJIeKTPOMarHuTHOE MOJIE.
93 13.05.26
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbIC sIBIEHUS"
[ToBTOpenue, obobICHNE. Bu6 LIOK
nOIMoTEKA
94 JlaGopaTopHble pabOTHI IO Kypc 18.05.26
" P p“ P " pey https://m.edsoo.ru/ff0c245a
BzaumopeiictBue ten
[ToBTOpenue, 0606meHue. Pemenue
95 ACYETHBIX M KaUYECTBEHHBIX 3a/1a4 19.05.26 Bubmiorexa [JOK
P ! ’ s https://m.edsoo.ru/ff0c2572
1o TeMe "'TeroBbIe MPoUEecChl
[ToBTOopenue, o6o0mmenue. Pemenne
96 pacyeTHBIX U Ka4YeCTBEHHBIX 3a/1a4 90.05.26 bubnuoreka [IOK
o teme "KII/I TemnoBbIx o https://m.edsoo.ru/ff0c2a22
nsurareiei”
[ToBTropenue, 00001eHne. Perenne
bubmuorexa [JOK
97 pacyeTHBIX U KaUECTBECHHBIX 3aJa4 25.05.26
https://m.edsoo.ru/ff0c2b30
no teme "KIIJ[ anexrpoycTanoBOK"
[ToBTOpenue, o6oOIIeHNE. Bu6 LIOK
nOIMOTEKA
98 JlaGopatopHbie paboTHI IO KypCy 26.05.26

"CBeroBble aBiaeHud"

https://m.edsoo.ru/ffOc2c52




[ToBTOpenue, 0600meHNe. PaboTa ¢

bu6mmoreka [IOK
% TCKCTAMH 110 TEMe "3aKOHEI https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 tekctamu 110 Teme "Konebanus u 1 Bubmaorexa ITOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBropenue, 06o0menune. Padora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 bubnmorexa LOK
\ https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 06o0menune. Padora ¢
102 TexcTamu 110 Teme "KBantoBsas u 1
snepHas Gpusuka'
OBILIEE KOJIMYECTBO YACOB I10 102 7

I[TPOT'PAMME







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iiniaTthb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-I€CKOG SABJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NYecKue SBJICHUS B IPUPOE,
MIPH 3TOM HIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (PU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

OINMCHIBaTh M3YYECHHBbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3ysd (DU3MYECKHE BENUYMHBI, NpPU OMHCAHUH TPABHILHO
TPAaKTOBaTh (PU3UUYECKUH CMBICT MCIOJIB3YeMBbIX BEJIWYMH, HUX
0003HAUYEHUsSI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMUYUHY C
JPYTUMHU BEJIMUYMHAMU, CTPOUTH I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKkTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS U TIPOIECCHI,
HCIOJIb3ysl WM3YYEHHBIE 3aKOHBI, INPU ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro0 MaTeMaTH4eCKoe

BBIPAKCHUC

1.6

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
YUCIE€ W B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOMUTH
oObsicHeHne u3 1 — 2 joruyeckux miaroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MYECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1au B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, CBsi3BIBatONME (DU3MYECKHE BEIMYUHBI: HA OCHOBE
aHaJl3a yCIIOBUS 3aJaud  3alMChbIBaTh  KpaTKoe  YCIOBHE,
MOJICTABIATh (U3UYECKUE BEIUYMHBI B (OPMYJBI U TPOBOJIUTH
pacuérel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peICHUuA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOJ'Iy‘-IﬁHHOfI

(bu3nuecKoil BeTUYNHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(U3NYECKUX METOJIOB, B OIMCAaHUM HCCIEIOBAaHHUS BBIIEIATH
MpoBepsieMOe  MNpEeNroyiokeHue  (Tumoresy),  pasziaudath U
UHTEPIPETUPOBATh IOJIYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJELI I10 €TI0 pE3yJibTaTaM

1.9

1.10

1.11

MIPOBOANUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(¢u3MUeCKUX  CBOWCTB  TelI:  (HOPMYJIHPOBATH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSAMbIE U3MEPEHUSI C UCIOJIHb30BAHUEM aHAJIOTOBBIX U
M (poBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOH a0COIIOTHOM MOTPEUTHOCTH U3MEPEHUI

IPOBOJIUTh  MCCIEJOBAaHUE 3aBUCUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAaHMU y4eOHOIO HCCIeIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MpPEeaIOKEHHOMY
IU1aHy, (UKCUpPOBaTh pPE3yibTaThl IOJYYEHHOHM 3aBUCUMOCTH
(U3MYECKUX BEJIWYUH B BUJE NMPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOABI 1O PE3YyJibTaTaM UCCIICAOBAHUA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3UUYECKUX BEIUYMH, CIEIys
MPEMIOKEHHOM MHCTPYKIMM: TP  BBINOJHEHUM  W3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHUE

HCKOMOM BEITUYUHEI

coOnrofaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

yKa3plBaTh MPUHLUMBI JCUCTBUS NPUOOPOB U  TEXHHUYECKUX
YCTPOWCTB, XapaKTepU30BATh NPHHLMIBI JEHCTBHS HW3YYECHHBIX

HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIIBIO HX OIIMCAaHUA,




1.15

UCIIONIb3YSl 3HAHHUSA O CBOMCTBaX (PU3MYECKHX SBJICHUN U

Heo0xoIMMBbIe (PU3MYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

MPUBOJUTL TpUMEPHl (HaXoAWTh WH(MOpPMAMIO O TpHUMEpax)
NPaKTUYECKOrO  HCIOJIB30BaHUS  (pU3MYECKMX  3HAaHUH B
MOBCETHEBHON KM3HU Il  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn C TpuUOOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHHs 3/0pOBbS U COOJIIOJCHUS HOPM SKOJIOTHYECKOI0

MOBEJICHUS B OKPY’KAIOIIEH cpefie

1.16

OCYILECTBISATH OTOOP UCTOYHUKOB MHGOpManuu B cetu HTepHeT B
COOTBETCTBUU C 3aJaHHBIM I[IOMCKOBBIM 3alpoOCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUW U MYTEM CpPaBHEHHS PA3IUYHBIX MCTOYHUKOB
BBIICTISITE MH(POPMAIUIO, KOTOpas SBJSICTCS MPOTUBOPSYMBON WIIN

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BATh pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHuI
HAy4YHOINONYJIAPHYIO ~ JUTEpaTypy (U3MUECKOro  CcoJepKaHus,
CIIpaBOYHBIE MaTepUalibl, pecypcbl cetu VHTepHeT, BlIageThb
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(pOpMAaLIUY U3 OJHOMN 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMau (GU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4eOHBIX MCCIEOBAaHUM, MPH 3TOM
IPAMOTHO HCIIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COITIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

1.19

MpU  BBIOJIHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUM
pacrpenienaTh O0SI3aHHOCTH B TPYINIEe B  COOTBETCTBUM C
MOCTaBJICHHLIMHM 33JauaMH, CJEeAUTh 3a BBIIOJHEHUEM IIJaHa
IefcTBUI, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM  BKJIaJ B
JIeATeILHOCTD TPYIIIbL, BBICTPanBaTh KOMMYHUKaTUBHOE

B3aUMO/ICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC




Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

1.3

1.4

1.5

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KalollleM MHpE, B TOM 4Yucie GU3NYeCcKue SBJICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 337auy B yU€OHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUECKUE SBICHHS,
UCHONb3ysd (U3UYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  WCIOJB3YEeMBIX  BEIHYHH,
0o0O3HaYeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHMYMHY C
JPYTUMH BEIMYUHAMM, CTPOUTH IPa(UKH N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (DU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHbI, IPU ITOM JaBaTb CIIOBECHYIO
(hopMynTUPOBKY 3aKOHa U 3alHChIBAaTh €ro0 MaTeMaTH4eCcKoe

BBIPDAKCHUC

1.6

OO0BSACHATH (hM3HUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 nOru4ecKux maroB ¢ MOMoIIbI0 1 — 2 W3y4eHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (bI/I3I/I"IeCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

1.7

1.8

pemarh pacyéTHble 3a1auu B 2 — 3 NEHUCTBHS, UCIIONb3YS 3aKOHBI U
(dbopmynbl, CBsA3BIBAIONIME (PU3MUECKHE BEIUYMHBI: HAa OCHOBE
aHalM3a YCJIOBHUA 3a/1a4M 3allMChIBATh KPAaTKOE YCIOBUE, BBISBIISTH
HEJIOCTaTOK JAHHBIX JUIsl PEIICHUS 3aJa4d, BHIOWpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, IPOBOAUTH PACUETHl U
CpPaBHUBATh IMOJYyYEHHOE 3HAaYeHHUE (PU3MUYECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU

(bl/ISI/IquKI/IX MCETOHOB, HCIIOJIB3YsA OHNHUCAHUC UCCICIOBAHUA,




1.9

BBIACIATE IPOBEPACMOC MPEAIIOTIOKCHNUEC, OUCHNBATE IIPAaBUJIIBHOCTD

nopsaaKa ImpoBCACHUA UCCIICAO0BAHUA, ACTIATh BBIBO/IbL

MPOBOJIUTH OMBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMbIE
NPENoJIoKEeHUsI, COOMpaTh YCTAaHOBKY M3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

1.10

BBITIOJIHATH MPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C y4€ToM 3aJaHHOW  aOCONMIOTHOM

MOrPELMTHOCTH

MPOBOJIUTh HCCIIEOBAHUE 3aBUCHMOCTH OJHOH  (PU3UYECKOM
BEJIMYHUHBI OT JAPYrOM C HCIOJB30BAaHUEM IMPSAMBIX H3MEpPEHUIL:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cleqysd MpeAJoXKEeHHOMY IUIaHy, (UKCUpPOBATh
Pe3yabTATHI MOTYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIUI] U rpadUKoOB,

ACJIaTh BbIBOJABI IO PE3YyJibTaTaM UCCICAOBAHN

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3NYECKUX  BEITUYMH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOMpaTh  IKCIEPUMEHTAIBbHYIO
YCTAHOBKY, CJHEAysl MPEIJI0KEHHOM HHCTPYKUHUH, U BBIYUCIATH

3HAYCHUEC BCIINYHNHBI

1.13

1.14

CO6J'II-O,[L8.TB npaBujla TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYI0BAHUEM

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.15

Pacnio3HaBaThb MPOCTHIC TCXHUYUCCKHUC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI>I 10 CX€MaM M CXEMAaTUYHbIM PUCYHKaM, COCTABJIATh CXCMbI
QJICKTPUYICCKUX LIeleil ¢ ImoclegoBaTelbHBIM U napauiC]IbHbIM
COCIUHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUCHU

QJICMCHTOB JJICKTPUUYCCKUX Lemnei

1.16

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus: Oe30MacHOCTH IpH

oOpameHuu ¢ TmnpubOpaMd H TEXHUYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 370pPOBbS M COONIOJNCHHS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(pOpMALHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOXKET OBITh HC,I[OCTOBGpHOﬁ

1.18

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3MUECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VHTepHer; BiaaeTh HNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMAIIUH U3 OTHOM

3HAaKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

9 KJIACC

CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YCTHBIC
cooOmeHus, 0000mass HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MYECKOTO COJEepKaHUs, B TOM YHCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UII UCCIEN0BATEIbCKOMN AESITENbHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YYECHHbIA MOHATUWHBIN amnmapar

Kypca GU3UKU, COTPOBOXKAATH BRICTYIJICHUE TIPE3eHTallUEH

MIPH BBIMOJHEHUU YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
IIPOLIECCOB paclpeaesaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJla4aMH, CJIEAUTh 3a BBINOJHEHUEM ILIaHA
JNEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENBHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

Kon
NpoBePsieMoOro
pe3yjabTara

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATUA

pasiinydaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/I3I/I‘{eCI(OC SABJICHUC

1.3

pacnio3HaBaTb MPOABJIICHUC H3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI B

OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKUE SBJICHUS B IPUPOJIE,




1.4

1.5

IIPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7auy B yUE€OHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUA,
UCIONB3Ysl (pU3MUecKHe BEIUYUHBL, MPH OMHMCAHUU IPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAUYeHUSI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MYECKYIO BEIHYMHY C
JIPYTUMHU BEJIMYMHAMU, CTPOUTD I'paUKH U3YUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA TeM, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHBI, IPU ITOM JaBaTb CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluld MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIAATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
2 — 3 JOrMYecKHX IIAroB ¢ MOMOIIBI0 2 — 3 U3yYEeHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHGHI/Iﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHa HUJIKM 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemiats pacuéTHble 3ahauyu (onuparomuecs Ha cucremy U3 2 — 3
YpaBHEHMI), HCIONBb3Ys 3aKOHbl U (OPMYNbI, CBS3BIBAIOIINE
¢Gu3nyeckue BEIUYMHBL HAa OCHOBE AaHalW3a YCIOBHS 3aJadu
3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOUINE WM
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbl, HEOOXOAUMBIE
JUI pelIeHus, TPOBOJAUTh PACcYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYE€HHOT0 3HAaUeHUS (PU3HMUECKON BEITUUUHBI

pacro3HaBaTh IMpOOJEMBbI, KOTOPbIE MOXHO DPEUIMTh IMPH MOMOLIH
(bU3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAHUE MCCIIEI0OBAHUS, BBIICIIATD
IIPOBEPSEMOE TNPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
MIPOBEJICHUST MCCICIOBaHUs, JEJIaTh BBbIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl TI0 HAONIONEHUIO (DU3MUYECKUX SIBICHUH WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
n30bITOYHOrO0 Habopa 000pyI0BaHMs, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHUH,
OTIpeNieNisAs cpelHee 3HAueHUEe H3MepseMol BeTHuuHbI ((POKYyCHOE
paccTositHue coOMparomei JTUH3bI), 000OCHOBBIBATH BHIOOP criocoOa

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH UCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENIFHO COOMpPATh yCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIHYUH B BHJE TaOIHIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM MCCICAOBAHNA

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (PU3MYECKHX  BEIUYUH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HU3MEPEHHUs], CJIEAYysS MPEIIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJyYEHHBIE PE3YJNbTaThl C YYE€TOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0e30macHOCTH Ipu pa60Te C

1ab0paTOpPHBIM 000pyIOBaHHEM

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (DPU3MYECKUX MOJelneit:
MaTepualbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHMK CBETa, JyY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aroma,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB M
TEXHUYECKUX YCTPOMCTB C OINOPOM HA MX ONMCAHMSA, UCIOJIB3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIONB30BATh CXEMbl U CXEMaTUYHBIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIIEHUHN YIeOHO-IPAKTHYECKUX
3aJ]1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS M300pakeHU B IIIOCKOM

3epKkae 1 coOuparomieit IMH3e

1.17

NPUBOAUTH TpUMEpHl (HAXOOUTh HHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHON KM3HU Uil  obOecrieyeHus Oe30MacHOCTH IpH

oOpameHuu ¢ TmnpubOpaMd H TEXHMYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAHEHUS 3J0POBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYKAOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu VIHTEpHET, CaMOCTOSATEIBHO (HOPMYITHPYS TTIOUCKOBBIN 3a1poc,
HaXxOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOITYYCHHOMN
nHpOpMAIIM Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aMaHU HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUYECKOrO COJIEepKaHus, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOINCHHUS Ha
OCHOBe WH(GOpPMAIMU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, MyOJIMIHO TIPEIICTABIISITh PE3YIbTAThl IPOSKTHON HITN
HCCIEAOBATENIbCKOM  NE€ATENIbHOCTH, IPU  3TOM  T'PaMOTHO
HCMOJIb30BAaTh M3YYCHHBIM TNOHATHUMHBIA anmapar HW3y4aeMoro
pasnena (U3MKU U COMPOBOXKAATh BBICTYIUICHHE TMPE3EHTAIUeil ¢

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PHU3HUECKUX
MIPOLIECCOB paclpeAesiTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 34 BBINOJHEHUEM IIJIaHA
JNEWCTBUA U  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTh TPYMINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC

Kon Kon

pasaena 3JIeMEeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIET'O MHUPA

IIpoBepsieMble 1eMEHTHI COIePKAHUS

1.1

®duzuka — Hayka O Mpupoje. SIBICHHS NPUPOIBL.
dusznueckue SBJICHUS: MEXAHUYECKHUE, TEIUIOBBIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

duznyeckne BenuuuHBL. M3MmepeHue (uU3HUECKHUX
BenuuuH. Dusmueckue npubopel. IlorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECT@CTBCHHOH&Y‘IHHIZ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
MMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE T'HIIOTEC3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsACHEHHE

Ha0JI}0/1a€MOT0 SBJICHUS
Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIEIeH

[TpakTryeckue paboOTHI:

###Par#HH#113mepenne paccTOSIHUM.
###Par###113mepenre 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#H#H#Par###0OnpeneneHne pa3MepoB MaJIbIX TEIL.
###Par###I3mepenne TemriepaTypbl TpH  TTOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhL

INEPBOHAYAIJIbHBIE CBEJJIEHM A O CTPOEHNU BEIIIECTBA

2.1

##H#Par###CTpoeHe BellecTBa: aTOMbl U MOJIEKYJIBI,
ux pasMepbl. ONBITHI, JOKa3bIBAIOIINE JHUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par### ] piokenne  vactunr  BemectBa.  CBs3b
CKOPOCTH JBWIKEHHUS YaCTUIl C TeMIepaTypoi.

bpoynoBckoe nBmxenue, 1uddysus

2.3

BzaumopeiicTBrE YacTHUIl BEIIECTBA: MNPUTSKCHUC U

OTTAJIKUBAaHHUE




###Par### ArperaTHole COCTOSIHUS BEIIECTBA:

CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
2.4 (KpUCTaJUTMYECKUX)  Tell.  B3auMOCBSI3b  MEXKIYy
CBOMCTBAaMM  BEILIECTB B  Pa3HbIX  arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOECHUEM
2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTueckue paboThI:
###Par###0O1enka 1uaMeTpa aroMma METOJIOM PSOB (C
ucronb3oBanueM pororpadmii).
2.6 #H#HPar###0nbITel 0 HAONIOACHUIO  TEIJIOBOTO

pacuIMpeHust ra3os.
#H##Par#H##0nbITel 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKECHHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBUKECHHE
#H#Par###Cxkopoctb.  CpenHsst  CKOpPOCTb  IpHU
3.2 HEPAaBHOMEPHOM JBM)KEHUU. Pacuér myTu um BpemeHu
JIBUYKECHHUS
SBnenue nHepuuu. 3akoH MHEpLUMU. B3auMmopelicteue
33 TeN KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
14 ##H#Par###notHocTs BemecTBa. CBsA3b IUIOTHOCTHU C
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BellecTBa
3.5 Cuna Kak XxapakTepUCTHKa B3aUMOACHCTBUS TE
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
' IIOMOUIbIO JUHAMOMETpA
37 ###Par#HH#IBnenne tarorenus u cuia Tsbkectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
38 Cuna tpenus. TpeHue CKOJIBKEHUS M TPEHHUE MOKOS.
' Tpenue B npupoje U TEXHUKE
3.9 ###Par###Cnoxenre cuj, HampaBJICHHBIX IO OJIHOMN
' npsMoi. PaBHoIeNCTBYIOIIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBHXKEHUS
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOWIA W Tak pganee). OmpeneneHue cpenHen
CKOPOCTH CKOJBXEHUS Opycka WIH IIapuka T0
HAKJIOHHON TuiockocTH. OrmpeneneHue IUIOTHOCTU
TBEPAOrO  TeJa. OnbITel,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopMalriuu) Ipy>KUHbBI OT
MPWIOKEHHON cuiibl. OMBITBI, JIEMOHCTPHUPYIOIINE
3aBHCHUMOCTH CHJIbI TPEHHSI CKOJILKEHUS OT Beca Tela U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

®OuU3NIECKHEC SIBICHUS B pupoaec: NpuMEphbl AIBUXKXCHUA C
Pa3IMYHbIMU CKOPOCTAMU B JKHBOM U HEXKMBOU nmpupoae,

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

TexHuYecKne yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

I[aBJ'ICHI/Ie TBépI[Ol"O tena. CrocoObl YMCHBIICHUS U
YBCIUMUYCHUA NABJICHUA
I[aBHeHI/Ie rasa. 3aBUCUMOCTh JaBJICHHUA TIa3a oOT

00BEma, TeMIiepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepenaqa JaBJICHHUA TBép,[[BIMI/I TCIaMHU, XUAKOCTAMH U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITUHEI

3aBUCUMOCTH JaBJICHUA JKHUIAKOCTH OT FJ'[y6I/IHBI.
I'mppocraTnyeckuit rapajaokc. Coobmatomuecs

cocynsl. ['uapaBinnueckre MEXaHU3MbI

AtMochepa 3emsn u  aTMocepHOE  JIaBICHHE.
[TpuyrHBI CyIIECTBOBAHUS BO3AYIIHOM 0O00JIOYKH
3emiu. OmnsIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EpHOro JaBJIEHUs] OT BBICOTHI HAJ YPOBHEM
Mopst

N3mepenue atmocdepHoro nasieHus. [TpuGopst s
U3MepeHus aTMOC(HEPHOro AaBJICHUS

[leficTBHe )KMIKOCTH M ra3a Ha NOTPYKEHHOE B HUX
Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoOH

Apxumena




4.8

[InaBanue Ten. Bo3ayxonnaBanue

4.9

[TpakTrueckue paboTHI:

HccrnenoBannue 3aBHCHUMOCTH Beca Te€la B BOJE OT
00béMa TOTPY)KEHHOH B IKUAKOCTH 4YacTH TeJja.
OmnpeneneHye BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH
Ha TeNo, NOTrpyXKEHHOE B KUIKOCTh. IIpoBepka
HE3aBHCUMOCTHU BBITAJIKUBAKOLIEH CUJIbI, IEUCTBYIOLIECH
Ha TEJIO B JKHUAKOCTH, OT Macchl Tena. OIBITHI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb  BBITAJIKHUBAOIICH
CHJIBI, ICHCTBYIOIICH Ha TEJIO B KUJIKOCTH, OT 00bEMaA
MOrPYKEHHOM B JKMJIKOCTh YAaCTH Te€Ja U OT MNIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMPOBAHUE JIOJAKM W  OIpeaesneHue €€

pr3OHO,I[’LéMHOCTI/I

4.10

duzuyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
atMoc(epHOr0 JaBJICHUS Ha JKHUBOM  OPTaHU3M,

IJIaBaHUE PBIO

4.11

TexHuueckue yCTpOWCTBa: COOOLIAIONIUECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, TUIPABIMYECKUI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, MOPIIHEBON Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DOHEPT' U

5.1 Mexanunueckas pabota

52 MexaHn4deckas MOIIHOCTh

53 [IpocTeie MexaHU3MBI: pbIYar, OJOK, HaKIOHHAs

' MJI0CKOCTh. [IpaBuiio paBHOBECHS phlyara

54 [IpumeHeHne mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHukd. Koaddunment

5.5 IIOJIE3HOTO NEUCTBUA MEXAaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunernueckas sHeprus

53 [Tonnass mexanuueckasi SHeprusa. 3aKOH U3MEHEHUS U

COXpPAaHCHUA MEXaHHYIeCKOM OHEPIrUun




59

5.10

[TpakTrueckue pabOTHI:

###Par###Onpenenenue pabOThl CHIIBI TPEHHS TPU
pPaBHOMEPHOM JIBMJKEHHUU Teja MO TOPU30HTaJIbHOU
noBepxHocTU. lccnenoBaHue yCiIOBUH paBHOBECUS
peruara. Mamepenue KIIJ[ HakIOHHOM TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON YHEPrUuu

duznyeckue SBJICHHUS B npupoac: pbHaru B TCJIC

YECJIOBCKA

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckne YCTpOMCTBa: pbluar, MOABMKHBIA U
HETO/IBIKHBIN OJIOKH, HAKJIIOHHAS TUIOCKOCTb, TPOCTHIS

MCXaHU3MBbI B 6BITy

IIpoBepsiemble 1eMEHTHI COIePKAHUS

TEIUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca W pa3Mepsl
MoJieKyl.  OmbITBl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHU A MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOfI TCOpHUn

Mogenu TBEpPAOro, IKUAKOTO M razoo0pa3zHOro
cocTosHU# BemecTBa. Kpucramimyeckue u amopdHbie

TCI1a

OOBsicHEHHME CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
Ha OCHOBE IIOJIOKCHUN MOJIEKYJIIPHOKMHETUYECKOU

TEOpun
CMaunBaHue U KallWUISIPHBIC SBICHUS

TennoBoe pacmIMpeHne U cxKaTue

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOI'O ABUXXCEHUA YaCTHUIL




Buyrpenuss JHEPIHUs. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIrUM: TEIulolepeaadya U COBEPIICHHE
paboThI
63 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YEHUE
KomnyectBo  Temnorel. YaenbHas — TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBieHne u  OTBEpAECBaHME  KPUCTAIUIMUECKUX
' BELLECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcnapenwe.
610 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxnocTs Bo3yxa
6.14 OHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrOPaHUs
[Tpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIUIOBOTrO ABHUTaTeNsl. TennoBble IBUTAaTENIM U 3alATa
OKPYXarOIei Cpeabl
3aKOH COXpaHEHHWs M TpEeBpallleHuss HHEPruu B
6.16
TEIUIOBBIX Ipolieccax
[TpakTyeckue paboOTHI:
#H##Par#H##0OnbITel 10 OOHAPYKEHUIO JIEHUCTBUS CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
##H#Par###0NbITBl 110 BBIPAILIMBAHUIO  KPHUCTAJIOB
6.17 IIOBAPEHHOM COJIM WK caxapa.

H#HHPar###ONBITEI 0 HAOMIONEHUIO  TEIUIOBOTO
paciIMpeHust ra3oB, )KUJIKOCTEH U TBEPIBIX Tell.
###Par###Onpenenenue qaBneHus Bo3ayxa B OaJuIoHe

HITPHILIA.




#HHPar###OnbIThl, NEMOHCTPUPYIOUIUE 3aBHCHUMOCTD
JIaBJICHUs BO3JlyXa OT €ro o0ObEMa M HarpeBaHUs WM
OXJIQKICHMUSL.

###Par##1 poBepka TUIIOTE3bI JIMHEWHON
3aBHCUMOCTH  JUIMHBI ~ CTOJIOMKAa  KHJIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMItepaTyphl.
###Par###HaOmonenne  M3MEHEHUST  BHYTPCHHEH
SHEPTUM TeJla B pe3ysbTaTe TEeIUionepesadyl u paboThl
BHEIIHUX CHJL.

###Par###lccnenoBanue SBICHUSA TEIJIOOOMEHA TIPH
CMEIIMBAHUH XOJIOJTHOW U TOpsiueid BOJIBI.
###Par###OnpeneneHue KOJINYECTBA TETJIOTHI,
MOJIYYEHHOTO BOJIOM TPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYCCKUM ITUITHHAPOM.

#H#Par###Onpenenenue  yaeiabHOM — TEIJIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mpoiiecca UCTIApEHUs.
###Par###0OnpenesiecHue OTHOCUTEIIbHOM BIIaKHOCTH
BO3/1yXa.

##H#Par###OnpeneneHue yAeTbHON TEIUIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHUS B MPHUPOJE: INOBEPXHOCTHOE
HATSDKEHWE W KalWUIAPHBIE SBICHHUS B TPUPOAE,
KPHUCTAJTBI B IPUPOJIE, M3mydeHue CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHCA, CHCT'a.

TexHuueckne yCTpONCTBA: KaNWUIAPBIL, IPUMEPHI
MCII0JIb30BaHUsI KPUCTAJIJIOB, JKUAKOCTHBIN TEPMOMETP,
JMaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THTPOMETpBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCI]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

3JI€KTpPI3aL[I/I}I TCII. I[Ba poada 3JICKTPUICCKUX 3apa10B




B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CUJIbI B3aMMOJCHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DJIEKTPUYECKOE noJie. Hanpspoxkéanoctsb

7.3 anekTpuueckoro nons. [lpuHnun — cynepno3unuu
ANEKTPUYECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu »siaekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anexkTpuueckuid 3apsaa. Ctpoenue aroma. [IpoBogHuku
U JUDJICKTPUKHU

7.5 3aKOH COXpaHEHHsI STEKTPUUECKOTO 3apsiia
DNEeKTpUYeCcKUuii  TOK.  YCJIOBHS  CYILECTBOBaHUS

7.6
AIIEKTPUYECKOTO TOKA. MICTOYHMKHM MOCTOSIHHOTO TOKa
HerictBus JIIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTAX U razax
Onektpuyeckas uenb. Cuna TOKa. DIEKTPUUYECKOE

7.8
HaIpsDKEHUE
ComnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHOE

7.9
CONPOTHUBIICHUE BEILIECTBA

7.10 3akon OMa 11 yJacTKa [enu
[TocnenoBarenbHOE W TMapalieTIbHOE COCIUHECHHE

7.11
MIPOBOTHUKOB
PaGota ¥ MOIIHOCTH JIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyna — Jlenua
DneKTpUYecKne Henu U MOTPEOUTENTH SJIEKTPUUECKOM

7.13
sHepruu B ObITy. KOopoTKoe 3aMbIkaHne
[TocTostHHBIE MarHUTHI. B3anmojelicTBre MOCTOSTHHBIX

7.14
MarHuTOB
MarnutHoe mnosne. MarHutHOoe mojie 3eMiId U €ro

7.15
3HaUYEHUE IS )KU3HU Ha 3emiie
OnbiT Opcrena. MarHuTHOE IOJI€ BJIEKTPUUECKOTO

7.16

TOKa. HpI/IMCHCHI/IC QJICKTPOMATrHUTOB B TCXHUKE




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJs HA NPOBOJHHUK C TOKOM.
DJIEeKTPOABUTATEIb TOCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJIBUTATENICEN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

Onbitel  ®apanes. SBiaeHUE  3JIEKTPOMArHUTHOM

uHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crnioco0sl MOJTyYeHUs
DIIEKTPUYECKOM  DHEpPruH.  DJIEKTPOCTAHIMM  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHCpPIruun

[TpakTuyeckue paboOTHI:

OnbIThI O HAOJIOICHUIO JIEKTPU3ALIUN TEJT UHTYKIIUEH
U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JEMCTBUS DIICKTPUYECKOTO TOJS HA
MPOBOTHUKY U JUAJICKTPHKH.

COopka W TpoBepKa pabOThI AIEKTPUUYCCKOW MU
MIOCTOSTHHOT'O TOKA.

H3mepenue u peryImpoBaHue CHIIbI TOKA.

V3mepenue u perympoBaHue HANIPSHKCHUSI.
HccnenoBanne 3aBHCHUMOCTH CHJIBI TOKa, HWAYIIETO
Yepe3 Ppe3nuCTOp, OT CONPOTHBICHUS pE3UCTOpa H
HAPSDKEHUS Ha PEe3UCTOpe.

OnBITHI, JIEMOHCTPUPYIOIIINE 3aBUCHMOCTh
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEYHOTO CEUCHUS U MaTepraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNEAOBATEIbHOM COEAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa AJsl CUJIBI TOKA MPU MapaIeIbHOM
coeMHEeHNWU pe3uctopoB. OmpeneneHne  padOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro depe3 Ppe3nucTop.
OmpeneneHre MOITHOCTH — DJEKTPUUECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. HccnenoBanue
3aBHCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT

HanpsbkeHus Ha Heil. Onpenenenue KII/I narpeBatens.




Hccnenosanme MAarHUTHOTO B3aMMOJCHCTBUSI
MOCTOSIHHBIX MAarHuToB. M3ydyeHWe MarHMTHOIO MOJs
MMOCTOSIHHBIX MAarHUTOB TIPU WX OOBEIUHEHUU W
paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnBITHI,
JIEMOHCTPUPYIOIINE 3aBUCHUMOCTD CHLIIBI
B3aUMO/JICUCTBHUS KaTYIIKK C TOKOM U MarHuTa OT CHUJIbI
TOKa W HampaBJEHHUs TOKAa B KaTyluke. HM3yuyeHue
JICUCTBUS MarHUTHOT'O IIOJISI HA TPOBOJHUK C TOKOM.
KonctpyupoBanue H M3y4YCHHE paboThl
BIEKTPOJBUTATENS. H3mepenne KII
AJNIEKTPOJIBUTATEbHON  yCTaHOBKU.  OMNBITHI  TIO
HCCIICIOBAHUIO SIBIICHHS 3JIEKTPOMAarHUTHON
WHIYKLIWW: HUCCIEAOBAHUE W3MEHEHUW 3HAYEHUS U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

dusnueckre SBICHUS B TNPUPOAC: DICKTPUUECKUE
ABIIEHUST B aTrMocdepe, DIIEKTPUYECTBO  IKHUBBIX
7.21 OpraHU3MOB, MAarHUTHOE MOJie 3eMiu, Apei( MOI0CoB,
POJIb MAarHUTHOTO TOJIS JIJIS )KU3HU Ha 3emiie, TIOJIIPHOE

CHUSIHUEC

TexHU4eCKHue yCTPOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUHK AIEKTPUUECKON JHEPIHH,

SJICKTPOOCBECTUTCIILHBIC HpI/I60pLI, HarpeBaTCJIbHbIC

7.22
AIIEKTPOIPUOOPHI (mpuMepsI), NEKTPUYECKUE
NPEIOXPAaHUTEIH, SIEKTPOMArHUT, SJIEKTPOJIBUTATEIND
MOCTOSTHHOTO TOKa, TeHEPATOp MOCTOSTHHOTO TOKA
9 KIIACC
Kon Kon
[IpoBepsieMbIe dTIEMEHTHI COJIEPIKAHHS
pasnena BIIEMEHTa

8 MEXAHUWYECKUE ABJIEHUA



Mexanndeckoe ABWXKEHHE. MarepualibHas TOYKa.

51 Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE NPSAMOIIMHENHOE IBUKEHUE
###Par#H#HepaBHoMepHOE MIPSMOJIMHEMHOE
8.4 nBwxeHue. CpeiHss ¥ MTHOBEHHAs! CKOPOCTh TeJla Mpu
HEPABHOMEPHOM JBUKEHUU
a5 VYcekopeHune.  PaBHOYCKOpEHHOE  NPSMOJIMHENHOE
' JBHOKEHUE
8.6 ###Par###CroOoHoe nanenue. OnbITel [ anumes
###Par#H#PaBHOMEpHOE JBM)KEHHE IO OKPYXHOCTH.
8.7 [Tepuon u yactora obpamienus. JluneiiHas u yriosas
ckopocTH. LleHTpocTpeMUTEIbHOE YCKOPEHHE
8.8 [Tepserit 3akon HetoToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpertunii 3akon HeroToHa
8.11 Hi#Par##H#] [puHuun cyneprno3unuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
813 ##H#Parf##(Cua TpeHUs: CUila TPEHUS CKOJIBbXKEHUS,
' CUJIa TPEHMUS TTOKOS, IPYTHe BUJIbI TPEHUS
914 #H##Par#H###Cuna  TSOKECTU U 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOHOTO MaCHUS
a15 JBuxenne muaHer Bokpyr Cosnna.  IlepBas
' KOCMHU4ecKasi ckopocTb. HeBecoMOCTh 1 neperpys3ku
216 PaBHOBecue MarepuasbHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
817 ###Par#HH#PaBHoBecre TBEPIOTO TeJa € 3aKpEIIEHHON
' ocCblo BpaleHus. MomeHT cuisl. LlenTp Tsoxectn
8.18 Nmnynsc tena. M3menenue ummyibsca. IMIyasc cuiisl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #HH#HParf##PeakTUBHOE IBI)KEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb




8.22

8.23

PabGora cun Tsbkectn, ympyroctd, TpeHus. CBs3b
SHEPTrUuu 1 paboThl
[loreHunanbHast dSHeprus Tena, MOJHATOTO HaJ

IMOBEPXHOCTHIO 3emin

8.24

[ToreHuuanbHas SHEPTUs CXKATON MPYKUHBI

8.25

8.26

8.27

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

KMHETUYECKOU SHEPrUU
##H##Par####3aKoH cCOXpaHEHUSI MEXaHUYECKOU SHEPTUU

[TpakTuyeckue paboOTHI:

OmnpeneneHne CpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIA JIBUKCHUS IIApUKa MO HAKIOHHON IUIOCKOCTH.
Onpeznenenne yCKOPEHUs Tella IPU PAaBHOYCKOPEHHOM
JIBMDKCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMCHH IIPH
PaBHOYCKOPEHHOM  JIBUKCHHM 03  HadalbHOM
CKOpOCTH.

[TpoBepka THUIOTE3BI: €CJIM TPU PABHOYCKOPCHHOM
JIBYKCHUH 0€3 HAYaIbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psJl HEYETHBIX 4YHCEJ, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH OITHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TpPEeHUS
CKOJIBKEHUST OT CHJIBI HOPMAIBLHOTO JIaBJICHUS.
Onpenenennie kKodpGUIIUEHTA TPEHUS CKOJIbXKEHUS.
Onpenenenne KECTKOCTH TPYXHUHBL. OnpenencHue
paboThl CUIIBI TPEHUS MPU PABHOMEPHOM JBHKEHUU
TeJa M0 TOPU3OHTAIBHON MOBepxXHOCTH. OmpeneneHne
paboThl CHIIBI YIOPYrOCTH TMpPH MOABEME Tpy3a C
WCIIOJIb30BAHNEM  HETOJBHKHOTO W TOJBHIKHOTO

OJIOKOB

8.28

du3nuecKkue SBICHUS B Oprupoac: NPpHUIIMBBI U OTJIIUBEI,
JABMXKCHUEC INIIAHET ConHeynoi CHUCTEMBI, PCAKTUBHOC

JABUIKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHuueckue yCTpOﬁCTBaZ CIUAOMCTpP, OAaTYHUKU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI
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9.1

KonebarensHoe NIBIDKCHUE. OcHOBHEIE
XapaKTepUCTHKU  KOJEOaHWi: TepHuoja, YacToTa,

aMIININTyda

9.2

MaremaTuyeckuii W NPYKUHHBIA ~ MAasTHUKH.
[IpeBparienrie  SHEprUM  HpPU  KOJIEOATEIHLHOM

JABMXKCHUU

9.3

94

9.5

3aryxaromue koiebanus. BeiHykneHHbIe KoieOaHus.

Pe3onanc

Mexanndeckue BoaHbL. CBoiicTBA MeXaHHYECKHX
BoJiH. IlpomonbHble W momepedyHbie BOJHBL. JlnuHa
BOJIHBI 171 CKOpPOCTH eé pacnpocTpaHECHHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJle, CEUCMUYECKUE

BOJIHBI

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

WHudpa3Byk U yIbTpa3ByK

9.7

[TpakTrueckue pabOTHI:

Ormpeznenenre 4YacToThl W MepuUoja  KoJieOaHUM
MaTEMaTHYECKOr0 MasTHHKA.

Ormpenenenre 4YacToThl W TMepuUoja  KoJieOaHUM
MPY>KUHHOTO MAsITHUKA

UccnenoBanne 3aBUCUMOCTH TIepHOJa KOJI€OAHUM
MOABEIIEHHOT0 K HHUTH TIpy3a OT JJIMHbI HUTH.
UccnenoBanne 3aBUCUMOCTH TepHOJa KOJI€OAHUM
MPY’KUHHOTO MasTHUKAa OT Macchl rpy3a. IIpoBepka
HE3aBUCUMOCTH nepuojia KoneOaHuit rpy3a,
MOJBEIIEHHOTO K HUTH, OT MacChl rpy3a U *KECTKOCTH
NpYyKUHBI.  VI3MepeHue  yCKOpeHHs  CBOOOJIHOTO

naaCHUsA

9.8

du3nueckue sSIBJICHUS B IpHUpPOAC: BOCIIPHUATUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, ceiicMUUecKue BOJIHBI,

HyHaMHu, 5X0

9.9

TexHuuyeckue YCTPOﬁCTBaZ 9XO0JIOT, HCIIOJb30BAHUC

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




0.1 DIIeKTPOMarHuTHOE ToJjIe. DJIEKTPOMAarHUTHBIC BOJTHBI.
' CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 3MeKTPOMarHUTHBHIX BOJIH
103 DneKTpoMarHuTHas npupoja cBera. CKOpOCTh CBETA.
' BoaHOBEIE cBOMCTBA CBETa
[TpakTrueckue paboTHI:
10.4 W3ydyeHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOHMIILHOTO TeedoHa
duznueckre SBICHUS B MPUPOJEC: OHOJOTHYECKOE
10.5 JICUCTBHE BUIMOTO, yIBTPAPUOIECTOBOTO i
PEHTTEHOBCKOTO M3TYYECHH
10.6 Texnuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' AJICKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBIE SIBJIEHU S
11.1 JlyueBas monens cBera. MIcTouHMKM cBETa
11.2 [IpsamosnuHeitHOe pacIpoCTpaHEHUE CBETa
113 Orpaxenue cBera. [limockoe 3epkano. 3akoH
' OTpa)KEHHUS CBETA
114 [Ipenomnenue cBeta. 3aKOH NPEIIOMJIEHUS CBETA.
' [TonmHOE BHYTpEHHEE OTpAKEHUE CBETA
11.5 Jlunza. Xop nydeit B 1uH3e
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONa U
11 ' TeJNecKomna
117 I'ma3 kak onrtuueckass cucrema. bamnzopykocts u
' JATbHO30PKOCTh
118 Paznoxenue 6enoro ceera B criekTp. OnbiTel HproTOHA.
' CnoxeHue cnekTpaibHbIX BETOB. [{ucnepcus cera
[TpakTiueckue paboThI:
#H##Par###ccienoBadnue 3aBUCUMOCTU yria
11.9 OTpa’kXEHUs CBETOBOIO JIy4a OT yIJla IaJCHUs.
#H##Par###113yueHne XapakTepUCTHK HU300paKeHHS
MpeMETa B TUIOCKOM 3epKajie.
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##HPar###ccnenoBanue 3aBUCUMOCTH yriia
IIPEJIOMJICHUSI CBETOBOI'O JIyda OT yIjla MaJeHus Ha
IPaHMIIE «BO3YX — CTEKJION.

###Par#t##lonyuenne M300paXeHUH C TOMOIIBIO
coOuparouiel JTMH3bI.

###Par#Ht#Onpenenenue (HOKyCHOrO pacCTOSIHUS U
ONTUYECKOH CUJIbI COOMparOILel INH3BI.
#H##Par###OnbITEl IO pa3lioKeHUIO OeJoro cBeTa B
CIEKTP.

#H##Par#H###OnbITHl 10 BOCIPUSATUIO 1[BETa MPEIAMETOB

IpU UX HAOIIOJACHUU Yepe3 LIBETOBbIE (PUITBTPHI

duznyeckue sABJICHUS B npupoAc: 3aTMCHHA COJ'IHI_[a u

11.10 JlyHBI, IIBETa TEJ, ONTUYCCKUE SBICHHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
mr TexHuueckue  yCTpOMCTBA:  OYKHM,  IMEPUCKOI,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE SAABJIEHU A
121 Omnwitel Pesepdopna u mianerapHas MOAENb aroma.
' Mogens aroma bopa
122 Hcnyckanve W MOIJIOIIEHHE cBeTa aToMoM. KBaHTHI.
' JInnenyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMma-u3TyyeHHs
124 Crpoenne aromHoro sapa. HyknoHHas wmopnens
' aTOMHOTO sapa. M30Tomsl
125 PannoaktuBHble npeBpaienusd. [lepuoa nonypacnaga
' ATOMHBIX €D
126 SnepHbie peakuu. 3aKOHBI COXPaHEHMsI 3apsI0BOTO U
' MacCcOBOI'0 YHCET
OHeprus cBA3M aTroOMHbIX snuep. CBsa3p Maccsl M
12.7
SHEPTUU
18 Peakuuu cunTeza u geneHus sjaep. McrouHuku
' sHepruu CosHIa U 3BE3]
129 SlnepHas oHepretuka. [lelicTBUE paaMOAKTUBHBIX

I/ISJ'Iy‘IeHI/II\/’I Ha JXUBBIC OPraHU3MblL




12.10

12.11

12.12

[TpakTrueckue pabOTHI:

HaOmroieHue CHjomHBIX M JIMHEWYaThIX CIEKTPOB
U3ITy4EHUS.

HccnenoBanue TPEKOB: U3MEPEHNUE SHEPIUU YaCTULIbI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue paanoakTuBHOTO (hoHa

@usznueckue SBICHUS B IPUPOJE: €CTECTBEHHBIN
paZioaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
paZOaKTUBHOE WU3JyYEHUE INPUPOJIHBIX MHHEPAJIOB,
NENCTBUE DPATMOAKTUBHBIX H3Iy4YEHUH Ha OpraHu3M

YCJIOBCKA

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ A03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHose PI'OC

[lonumanue ponau (QU3MKK B  HAYYHOW KApTHHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM PUPOJIBI, O POJIU HKCIIEPUMEHTA B
¢usuke, o cucreMooOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOruil, 00 3BOJIHOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKIAJEC POCCHMCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTepuu (BEHIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CyLIecTBOBaHMsS MaTrepuu, 00 aTOMHO-MOJEKYJISPHON
TEOPHH CTPOCHHS BEIIECTBAa, O (U3NYECKOH CYITHOCTH SIBICHUIM
Opupoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS [0 OINHCAHUIO HUX
XapaKTEepHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (PU3MYECKOe SBIIEHUE; YMEHHME paclo3HaBaTh IMPOSBIICHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TOHSATHUIHOIO ammapara U CHMBOJIMYECKOTO
si3pIKa (PU3UKU U UCIOJIb30BAHUE UX JUIS pelIeHHs y4eOHBIX 3a7ady;
YMEHHUE XapaKTepU30BaTh CBOMCTBA TeJ, (U3UUYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTr0IeHHsI TIPaBIIT 0€30MaCHOTO TPY/la: HaOMoAeHNE (PU3UIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITEJIbHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 0OOPYAOBAHUS IO UHCTPYKIIUU, OTIMCHIBATEH XOJ]
OTIbITA U 3aIHMCHIBATh €T0 PE3YNIbTaThl, (HOPMYIUPOBATH BHIBOIDI;
MNPOBCACHUC MPSAMBIX KW KOCBCHHBIX I/I3MepeHI/II71 (1)I/I3I/I'-ICCKI/IX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh JKCIEPHUMEHTAIBHYI0O YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYEHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYECHHBIE
pe3yiabTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPEIIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCIICPUMCHTAJIBHBIX I/ICCJIGI[OBaHI/II;'I;
CaMOCTOSITENILHO COOMpaTh DKCHEPUMEHTANbHYIO YCTAaHOBKY H
IIpOBOAWTD HCCJICJ0OBaHUEC 10 HHCTPYKIHUHU, MNpeaACTaBIATb
MOJIy4E€HHBIE 3aBUCUMOCTU (DU3MYECKUX BEJIMYMH B BHJIE TaOIUI[ U
rpadUKoOB, YYWUTHIBaTb IMOrPELUIHOCTH, JEJaTh BBIBOJABI 110

pe3yjibTaTaM UCCICAOBAHUA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHasi Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XUJAKOCTEH M TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMa,
HYKJIOHHAsi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3MUECKUX MPOILIECCOB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyallMid IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOoUTh OOBSICHEHHE C OMNOpPOW Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUH, (U3NYEeCKHe 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ysl 3aKOHBI H  (opMyIbl, CBs3BIBalONIME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIllUCHIBaTh KPaTKOE YCIOBHE 3a/auH,
BBISIBIIITH HEJIOCTAIONIME JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIHI,
HE00X0AUMBIE JUTs €€ PelIeHNs, UCIIOB30BaTh CIIPaBOYHbIE JJaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHMCTUYHOCTH TOJTYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHUE ONPEACISATh Pa3MEPHOCTD

(bu3nuecKoil BeIMYNHBI, MOJTYYECHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JIEHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NUECKHE

3aKOHOMCPHOCTH

10

VYMeHue WHCIOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢  OBITOBBIMH  NIpUOOpaMM W TEXHHYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS M COOJIOJECHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHUS B OKpPYKAIOWICH cpene; MOHWMaHUE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTI)KEHUH (DU3UKH M TEXHOJOTHIMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JJIb30BaHUSA

11

OneIT moMCKa, MpeoOpa3oBaHUS W TMPEACTaBlIeHUS WHGOpMAIUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHHE OIIEHUBAThH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB; YMEHHME HCIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YYCOHBIX 33aJaHUN HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bU3MUECKOTO CoepKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNutepuer; BnageHue Oa30BBIMH HaBBIKAMU MPeoOpa3OBaHUS
nH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH; YMEHHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
. Mexannueckoe paBuwkeHue. MarepuanbHas Touka. (Cucrema oTcuéra.
' OTHOCUTENBHOCTD JIBHKEHUS
PaBHOMepHOE u HEepaBHOMEpHOE ABMKeHuEe. Cpenusis ckopocTs. Dopmyna st
1.2 BBIYMCIICHHS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE MpsAMOTMHENHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUS:
13 xX(#)=x,+vt
I'padvku 3aBUCUMOCTH OT BpPEMEHHU IS MPOCKIMH CKOPOCTH, MPOCKIIUU
NepeMenieHus, IMyTH, KOOPAMHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM
JBKEHUU
3aBUCHMOCTh KOOPJMHATHl T€Ja OT BPEMEHH B CilIydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBUYKEHMUS:
2
Sl =vy #f+ay= ;
2
@opMynbl IS MPOSKIUU TIEPEMEIICHUS, MPOSKIIMH CKOPOCTH M TMPOEKIIUU
YCKOPEHHS IPH PAaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCHMOCTH OT BpPEMEHH JII TPOEKIIMH YCKOPEHHUsI, TPOSKIINH
CKOPOCTH, MPOEKIMH IEepeMENIeHUs], KOOPAUHATHl MpPH PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUH
CBoboaHoe najgenue. @opMyIibl, OMKUCHIBAIOLINE CBOOOTHOE Ma/IeHNE TeJa Mo
1.5 BEPTUKAIN (JIBM)KEHHE Tella BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emnn). ['paduku 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




MPOCKIIUA CKOPOCTH M KOOPAWHATHI TPH CBOOOJHOM TMAJCHHHM Teja TI0

BEPTUKAIN

CKopocTh paBHOMEPHOTO [BHXKEHHMS Tejla IO OKpyxkHoctu. Hampasnenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTHU 4Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparieHus:
2nR
L=
T

entpoctpeMutenpbHoe yckopeHue. HampapieHue LEHTPOCTPEMHUTEIBHOIO

yckopenus. @opmyna /i1l BBIYUCICHUS YCKOPEHUSI:

1.6
2
a. = L
" R
®opmyna, CBA3BIBAIONIAS IEPUOJT M YACTOTY OOpaIIeHUS:
v = L
T
Macca. IInotHocts BemectBa. @opmyiia sl BBIYUCICHUS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloxeHue cui
1.9 SBnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOPa CHJIbI, IEUCTBYIONIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F 21 = _Fl—>2

1.12

TpeHHe IMOKOA 1 TPCHHUEC CKOJIBXKCHUS. (DopMyna AJI BBIYUCIICHUA MOJYJISA CUJTbL

TPCHUA CKOJILIXKCHUSA:




Hedopmarus tema. Yopyrue u Heynpyrue aedopmanvu. 3aKOH YHPYrou
nedopmaruu (3akoH ['yka):

L3 F=k.Al
BcecemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTCHMUS:
FoG. My -i}}:
R:
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHSL.
114 ®dopmyna A BBIUUCIEHUS CUJIbI TSHKECTH BOJIU3M moBepxHocTH 3emiu: F =
mg.
JBuxenue nnanet Bokpyr CosHua. [lepBas kocMudeckas CKOpOCTb.
HesecomocTs u neperpysku
Wmnynbe Tena — BekTopHast pusnyeckasi BeIMIUHA.
1.15 =m0
Nmnynbece cucremsl Teil. M3Menenue nmmynbsca. IMITysibe cuibl
3aKOH COXpaHEHMs UMITYJIbCA I 3aMKHYTOM CHUCTEMBI TE:
1.16 p=mmU, +in,U, =const
PeakTuBHOE ABMKEHNE
Mexanunueckas pabota. @opmyiia s BBIYUCICHUS PaOOThI CHIIBI:
A=Froosa
MexaHnueckas MOIHOCTb:
1.17
v=4
r
Kunernueckas u norenuanpHas sHeprus. @opmyiia a1 BBIYMCIECHUS
18 KMHETUYECKON SHEPTUU:




Teopema o kuHeTnyeckoi 3Heprun. DopmMyna 1Jisi BEIYUCICHUS
HOTCHHH&HLHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIuUs:

E=E;+E p
1.19 .
3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. @opmyra s 3aK0Ha
COXpaHEHHUs MEXaHUYECKON PHEPTrUU B OTCYTCTBUE CHII TpeHusi: E = const.
[IpeBpalieHue MEXaHUYECKOW SHEPTUU NPU HATUYMUH CUIIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Poryar. MomenT cunbl: M - Fl.
VYcioBue paBHOBECHS pblyara:
M +M,+..=0
1.20
[ToxBrokHBIM 1 HenoABWKHBINA 0J10kU. KIT/] mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HE.H
A‘HTIIHH
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHHS 1aBJICHHS TBEPIOIO Tena:
_F
Prs
191 [aBnenue raza. ATMocdepHoe 1aBleHUE.
I'mppocraTnyeckoe n1aBieHUE BHYTPU KUJIKOCTH.
®opMyna 1151 BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUIAKOCTH:
P=pgh+Dm,
1.22 3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. Dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
123 JEUCTBYIOILIEH Ha TEJIO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

F_&m. =pgv




VcaoBue nnaBanus tea. [lnaBanue CYZI0B U BO3AYyXOILIaBaHUEC

1.24

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,Z[a, nepuoa M dYacTroTa KOJIEOAHHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJ KOJICOAHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. Pe3oHanc

Mexanunyeckue BoHBI. [IpoonbHbIE U TTONIEpEeYHbIE BOIHBI. J[JIMHA BOJHBI U

CKOPOCTH paCIIpoOCTpaHCHUA BOJIHEI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHULIE

nByx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenue cpeiHei MIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTHU
MPYKUHBL, KOA(POHUIMEHTa TPEHUS CKOJIBKECHHUS; PaOOTHI CHUIIBI TPEHHUS, CHJIBI
YIPYTOCTH; CPEAHEH CKOPOCTU ABMKEHHsI OpYyCKa MO0 HAKIOHHOM IIOCKOCTH;
YCKOpeHHUsi OpycKa IpH JBHKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYecKOro MasTHHMKA; 4YacTOThl W IepHoia
KoJie0aHui NPY>KUHHOTO MasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThI CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a C MOMOILBIO HEMOJBUKHOIO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH NP MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO
610Ka.

HccnenoBanue 3aBUCHUMOCTH apXHMMEJOBOM CHJIBI OT 00BbEMa MOTpYyKEHHOU
4acTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI
OT MAcChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT pOoJia TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaMpaBIISIONICH;
nepuo/ia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepHOJa
KoJe0aHui MPYKMHHOTO MasgTHHKA OT MAaccChl Ipy3a U KECTKOCTH HPYKUHBI;
UCCIIeIOBAaHNE HE3aBUCHUMOCTH TepHojJa KojJeOaHUl HUTSHOTO MasiTHHUKAa OT

Macchl Tpy3a. [IpoBepka ycnoBus paBHOBECHS phlyara

Dusuueckue s61EHUS 8 npupode: MNpUMEPBI ABHXXCHUA C PA3JIMYHBIMU

CKOpPOCTAMHU B ’KMBOM U HEXKUBOK mnpuponae, JEHCTBHUE CUJIBI TPCHUA B IIPUPOJIC




U TEXHUKE, IPUIMBBI M OTJIHUBEI, IBUXXCHHUC IIJIAHCT ComHeuHon CHUCTEMBI,
PCAKTUBHOC ABMIKCHUC JKUBLIX OPraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIMAHUC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpraHus3M, IIJIaBaHHC pBI6, BOCIIpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, IYHAMHU, 3XO

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKH ITOJIOXKCHUA, pAaCCTOAHUA U
YCKOPE€HHA, IAWHAMOMETpP, IMOAIIMIIHUKH, PaKEThl, pbIyar, HO,Z[BI/I)KHBII‘/'1 n

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTbIC MCXAHU3MLBI B 6LITy,

131 COOOIIAIOIINECS COCY/bI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPITHEBOW HACOC, apeoOMETp, IXOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM  CTPOCHHUS

2.1 BelecTra. Mojenu TBEPAOT0, )KUIAKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

55 JIBmxenue dactuil BemiecTBa. CBS3b CKOPOCTH JBMKCHHUS YaCTHIl C

' TeMieparypoil. bpoynosckoe aBmxenue, iupdys3us

2.3 CmauuBaHue U KaWJUISIPHBIC SIBICHUS

2.4 TennoBoe pacuIupeHre U CKaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennss sHeprusa. PaGota u Temnmomepenaya Kak CHocOObI M3MEHEHUs

' BHYTPEHHEHN YHEPrUU

2.7 Buapl Terionepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE
HarpeBanue wu oxuaxaenue ten. KomuuecTBO TemIoThl. Y aenbHas
TEIIOEMKOCTB:

2.8

O=an(t,—1)
3aKOH COXpaHEHMsI PHEPrUM B TEIUIOBBIX IpoIEeccax. YpaBHEHUE TEIJIOBOIO
Oananca:
2.9
Q+0, +..=0
Ucnapenue u xonaeHcanusi. M3MeHeHHe BHYTpEHHEW SHEPrUdM B Ipoliecce
510 WCTapeHuss W KOHJeHcanuu. KumneHue KUIKOCTH. YIenbHas TeIioTa

napoobpazoBanus: L = Q/m




2.11

Brnaxnocts Bo3ayxa

2.12

[InaBnenve wu kpucramuMzauus. V3MeHeHHEe BHYTPEHHEM OSHEpPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3alluU. YV aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH SHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIIOTAa CropaHus

TOIIMBa: g = Q/m

2.14

[Tpunnume! padoTs! TermoBeix aurateneit. KI1/ remioBoro qsurarens

2.15

2.16

2.17

IIpakxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAUIMYECKOr0 [IWIMH/IPA; KOJIUYeCTBa
TEIUIOTHI, TMOJYYEHHOTO BOJOW KOMHATHOM TeMmmeparypbl (PUKCUPOBAHHOM
Macchl, B KOTOPYIO OIYIIEH HarpeTblil LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAQHHOT'O HArpeThIM LUJIMHIPOM, IMOCJIE OMYCKaHUsA €r0 B BOJY KOMHATHOM
TEMIIepaTypbl; OTHOCUTEIBHOM BJIAXKHOCTH BO3/lyXa; YACIbHOW TEIJIOTHI
IJIaBJieHUsl Jipaa. lccnegoBaHWe W3MEHEHMS TeMIepaTypbl BOJABL  IIPHU
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIJI0OOOMEHA MPH CMEIIMBAHUU XOJOIHOW U

ropsiueii BOJbI; Ipoiiecca NCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHUE U KAIMUIIJIAPHBIC
SABJICHUS B IPUPOAC, KPUCTAJIJIBI B IIPUPOJAC, U3JTYUCHHUC COJ'IHI_[a, 3aMCP3aHUC

BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmeéq:  KalWJUIAPBL,  IPUMEPBl  HCIIOJIb30BAHMS
KPUCTAILIOB, )KMAKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUIEHHS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BHUJA SJICKTPUUCCKHUX 3apsaa0B

32
33

34

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

Onektprnueckoe mnone. Hanpspk€HHOCTH diiekTpruyeckoro mois. [IpumHnmm

CYNCPIO3UIHHU IJICKTPUICCKUX noJiei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

Hocurenu QJICKTPUYCCKUX 3apsHa0B. I[eﬁCTBHC QJICKTPHUYCCKOI'0 II0JId Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOJIHI/IKI/I H JUSJICKTPHUKHU




[TocTosHHBIN AEKTpUUECKU TOK. J[eCTBUS AIeKTprUUecKOro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A/N
DNEKTPUUECKOE COIPOTUBIIEHUE. Y AETBHOE IEKTPUUECKOE CONPOTUBIICHHUE!
3.7 R =pl/S
13 3axon Oma a1 yyacTka iekrpudeckoi uenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE IPOBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenpHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUSL:
U=U:I=1+1; Rzi.
2 2 >
CMemaHHble COEJUHEHNS IPOBOIHUKOB
3.10 PaboTa u MomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyns — Jlenma:
3.11 O=I"-R-t
310 OneiT DOpcrena. MarHutHoe Mosie MpsSMOTo MPOBOJHUKA € TOKOM. JluHumM
MarHMTHON MHIyKIIUU
313 MarautHoe 1moJIe TOCTOSIHHOIO MarHuTa. B3auMoIeicTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBHE MarHUTHOTO I10JIS HA IPOBOJHUK C TOKOM
3.15 Omneitel @apanes. SABnenne anekTpoMarainTHON HHAYKIUK. [IpaBuino Jlenna
IIpaxmuueckue pabomul
W3mepeHnue  3NEKTPUYECKOTO  COMPOTHUBIICHHS  PE3UCTOPA;  MOIIHOCTHU
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.

HCCJ’IG}IOB&HH@ 3aBUCUMOCTH CHJIbI TOKA4, BO3HHUKAOOICTO B IIPOBOIAHHKE

(pCSI/ICTOpBI, J'IaMHOLIKa), OT HAIIPSAKCHU Ha KOHIAX IMPOBOJHHNKA; 3aBUCUMOCTHU




COIMPOTUBJICHUS OT JJIMHBI ITPOBOJHUKA, INIOMIAAN €T0 IMOIICPEYHOro CCYCHU U
YACIBHOT'O COIIPOTUBJICHUS.

HpOBepKa ImpaBujia JJIA SJICKTPUUCCKOTO HAIIPSXKCHUA IIPU ITOCIEA0BATCIIBHOM
COCAMHCHNHN MPOBOAHHUKOB; IIpaBUJida JIA CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

napajyuieIbHOM CO€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue s6NeHUs 8 nNpupode: DIIEKTpUUYECKHE sBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TTOJIe 3eMJITH, Ipeiid MOIF0COB,
POJIb MATHUTHOTO IOJISL 17151 )KM3HU Ha 3eMle, MOJISIPHOE CUSIHUE
Texnuuecxkue ycmpoiicmea: >JIEKTPOCKOI, aMIEPMETP, BOJBTMETP, PEOCTar,
CYETUMK  DJIEKTPUYECKOM DHEPruu, DIIEKTPOOCBETUTEIBHBIE IMPUOOPHI,

3.18 HarpeBaTelIbHbIE ANIEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJEKTPOABUTATENh TOCTOSHHOTO TOKa,
TrE€HEPATOP MOCTOSHHOIO TOKa

3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [11Kkasa 31eKTpOMarHuTHBIX BOJH

3.20 JlyueBas mogens cBeta. [IpsmMonnHeiiHoe pacipocTpaHeHUe CBeTa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Ipenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 Hucnepcus cera

394 Jlunza. Xon mydeit B muH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

' mun3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. Onruueckue mprudopbl
Ilpakmuueckue pabomol
###Par#t#l13mepeHrne ONTHUYECKON CHIIBI coOMparomiei JTUH3bI; (HOKYCHOTO
paccTostHusI coOuparoiel JTUH3HI (10 CBOMCTBY PAaBEHCTBA pa3MEPOB MpeaMETa
1 U300pakeHus, KOria mpeaMeT pacioio’keH B ABOMHOM (oKyce), moKa3aTens

3.26 MIPEIOMJIEHHUS CTEKJIA.
###Par#t#llccnenoBanne cBOCTBa U300paKEHUs, TIOTYYEHHOTO C MOMOIIBIO
coOuparomield JTUH3bI; U3MEHEHUs! (POKYCHOTO PAacCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia IMPEJIOMJIEHHUsI CBETOBOIO Jiydya OT YIJia MaJieHHus Ha
TPaHMIIE «BO3IYX — CTEKIIO»

327 Qusuueckue saerenus 6 npupooe: 3atMmenus Comuna u JIyHbI, 1[BeTa Tell,

' ONTUYECKHUE SABJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texuuueckue ycmpoticmeéa: OYKHM, TEpHUCKOM, ¢GoToanmapar, ONTHYECKHE

CBETOBObI




KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTH. Anbda-, 6eTa-, raMmma-u3aydeHnus. Peakiuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anba-gactuil. Ilmanerapras Mopaenb

' aToMa

4.3 CocrtaB aToMHOTO siApa. M30TombI

4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP

4.5 SAnepHble peakiuu. 3aKOHbI COXPAaHEHUSI 3aPsI0OBOIO U MaCCOBOT'O YUCEN
Qu3zuueckue s61eHUs 8 Npupode. €CTECTBEHHBIN paauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, DPaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJOB,
NENUCTBUE PAAMOAKTUBHBIX M3TyYECHUN HA OPraHU3M 4YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, MHANBUAYATbHBIN JO3UMETP, KaMepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kiacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3jaHue, nepepaboTaHHOe
[Mepoimkun .M., Banos A.W. AxiimonepHoe obiiectBo «3naTenscTBo
«IIpocsemenue»

» dusuka: 8-t kmacc: 6a30BBIM YPOBEHB: YUSOHUK; 3-€ U3laHne, IepepaboTaHHOE
[eprimkun .M., BanoB A.U. AkimonepHoe o6miecTBo «M31arenscTBo
«IIpocsemenue»

®dusuka:9 kinacc: 6a30Bbiid ypoBeHb: yueoHuk; A.B.Ilepoimkun, E.M.I'yTHHK.-

Hpoda 2016

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Metonnueckoe mocodue mo Gpuznke

IIA®POBBIE OBPA3OBATEJILHBIE PECYPCHI 1 PECYPCBI CETH
AHTEPHET
POIII,

bubanoreka [{OK https://m.edsoo.ru/ff0c3044
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