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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTA OOYyYaroUuXcsi M OpraHu3aluio U3YYeHUS
¢bu3MKN Ha AEATETHbHOCTHOM OcHOBe. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3y4EHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUsI IMPEIMETHOrO COACpP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa € ENbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OMOJOTHEN, aCTpPOHOMHUEH 1 U3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYyYHYI0 KapTHHY MHpa, NMPEIOCTaBIseT Haubosee SICHbIC
00Opa3Ilbl MPUMEHEHHsS] HAYYHOTO METOJa MO3HaHMs, TO €CTh Crocoda MOTydeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (DOPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaronnxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpeNIoyiaraeT OBJIaJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
J0Ka3aTeNNbCTBA JUIsI TOTYYSHHSI BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30BaTE/IbHbIE MPOTPAaMMBbl, YTBEPKIAEHHOW peIIeHHEM



Komnernn Munucrepcrsa npocsemenus Poccuiickoit @enepannu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TNPUPOJIBI, PAa3BUTHE HX MHTEUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM 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, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHeNIIeMy 00yYEeHHIO B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIIEAYIONIUX 3a4a4:

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

NpUOOPETECHUE YMEHUHN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
UCITI0JIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS NPOCTEUIIUX PaAcUYETHBIX 3alady ¢
UCIIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJFOMAaTh MMPUPOIHBIC SIBJICHUS W BBITOIHITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB palbOThl ¢ MH(pOpMaIMEll PU3HMUECKOTO COAEpKaHuUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OIICHHUBaHWE WH(OPMAITIH;

3HAKOMCTBO €O cepaMu podheCCHOHATIBHON JIeSTSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HENEN0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).

[Ipennaraempiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTENb JIeJaeT BbIOOp MPOBEICHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HHIUMBUIYaJbHBIX OCOOEHHOCTEH
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpenjaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

®dusnka — Hayka O npupone. SIBineHus npuponabl. PU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. PuznyecKue
npudopsl. [lorpentHocts u3mepeHunilt. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBII METOJ MO3HAHMA: HAONIOJEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C OMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAYypa NMPSAMBIX U3MEPEHUN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypbl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUM BeLIECTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmonelicTBue YacTuil
BEILECTBA: MPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUS.



2. Habmonenue muddysun.
3. HabGmiomenue  siBmeHWi,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
M3MEHEHHS] CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANIPABJIECHHBIX IO OJHOM mpsiMoi. PaBHomercTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HabGmnroneHue U3MEHEHUsI CKOPOCTH TPU B3aUMOJICUCTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. CrnoxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBXKEHUS OpycKa WM IapuKa IO
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPABIMU TEJIAMU, KUJAKOCTSIMU MU Ta3zamMu. 3akoH [lackansa. [lneBmaTtuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHOW 000oukn 3emin. OmbiT Toppuuemm. M3mepenue armochepHOTO
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.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tea

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcJOoBHE IUIaBaHUsI TEJI: TIJIABAHUE WU TTOTPYKEHUE TEJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BbEMA MOTPY>KEHHOU B )KUIKOCTh
YacTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IIOABEMHOCTH.
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Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanundeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara kK 0JI0Ky. «30J10TOe



npasuiio» Mexanuku. KI1JI nmpocTteix mexanu3moB. [IpocTeie MexaHU3MBI 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 padomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TemuioBbie iBJICHUA.

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

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUU MOJEKYJAPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHue U KallWUISIPHBIE SIBJICHUS. TemIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBs3b TeMIEpPATypbl CO CKOPOCTBHIO TEIJIOBOTO JBHKEHUS
yacTull. BHyTpeHHsisi 3Heprus. CrocoObl HW3MEHEHHUsS BHYTPEHHEH OJHEpruu:
TerJIonepeavya u CoBepiieHune padboThl. Busl Temionepenayu: TermionpoBOAHOCTD,
KOHBEKLIHS, U3IIyYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerloBoro Oananca. IlmaBinenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEpATypbl KWUIIEHHS OT aTMochepHOTo
JTaBJICHHS.

BnaxnHocTs BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHas TEMJI0Ta CrOpPaHusl.

[Tpununer pabotel TernoBbix apurareneit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXpPAHEHHUS ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUSL.
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Hab6mronenue nuddysun.

HabGnronenue siBjeHU cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnrogeHue TemioBoro paciupeHus Teml.

W3MeHeHne naBieHus raza IpU W3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/iIeHue TpU COBEPUIEHUH PaOOTHI.

HarpeBanue npu coBepuieHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/UIOHE MIMPUIIA.

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

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTpPEHHEH OHHEpPruM Tella B PeE3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUITMUECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOW TEIMITOEMKOCTH BEIIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tea. [Ba poja sieKTpUYecKuX 3apsaoB. BzanmopenctBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEIIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUYecKoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpUYecKUX 3aps/ioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3IEKTPUYECKOTO 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. [locnenoBarenbHoe U apaiieIbHOE COEIUHEHUE POBOJHUKOB.

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

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosne 3eMJIM W €ro 3HauYeHWe s KU3HM Ha 3emie. OnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUUECKOTO TOKA. [[puMeHeHne 31eKTpOMariuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MIOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJEKTPOJBUTATENCd B  TEXHHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. CnocoObl IOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEeKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DJeKTpu3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 JEHCTBUE DIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKH TTOCTOSIHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I'a30BbIi pa3ps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHnune 3J1eKTpUIeCcKOro HapsKeHUs BOJIBTMETPOM.
. Peocrar n marazuH cCOnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
. MozennpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JIEKTPOMArHUTHON MHIYKIIUH.

OneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HHMKHOBECHHS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JRJIEKTPUKHU.

COopka u npoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHue u peryJupoBaHUe HANIPSKEHUS.

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

OnBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUYHOIrO
CEUYEHUS U MaTepHalIa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOI0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOrO TOKa, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsI TOCTOSIHHBIX MAarHUTOB MPU UX O0BETUHEHUU
U pa3/elICHUN.

HccnenoBanre neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYILKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHnne neicTBUsI MAarHUTHOTO MOJIsl HAa TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenue KII/1 351eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI IO MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nena 8. Mexannueckue siBJCHHUS.

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 TMpsiMoiiMHEHHOe nBrokeHue. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpyHLIMT CyNIEpIIO3UIUN CHUJL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTuBHOE ABUYKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHust. CBs3b dHepruu U padoThl. [loTeHIManbHas YHEPTUSI Tela, TOAHSATOTO Ha
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCY€ETA.
2. CpaBHeHHE MNyT€W U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBHUKEHHS.
HabGnronenue nBmkeHus Tela Mo OKPY>KHOCTH.



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

Habmroienne MexaHn4ecKux sBJICHUH, MPOUCXOAIIUX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKY.

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

HaOmnroneHue paBeHCTBa CHII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umitynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHMe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

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

CoxpaHeHHe MEXaHUYECKON SHEPTUX IPHU CBOOOTHOM NaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPH JABHKEHUU Tella o1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA WIH TETIEKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIBXKEHUs OpycKa WIM JABUKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBHDKCHHUH TeJia 110
TOPU30HTAIBHON TOBEPXHOCTH.

Ompenenenue palbOThl CUJIBI  YOPYrOCTH TMpPU TOABEME TIpy3a C
WCIIOJI30BaHUEM HETOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHnne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUS M BOJIHBI.



KonebartenbHoe apmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MaremMaTnyeckui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBA MeEXaHWYeCKUMX BOJIH. [IpoposibHble U
MIONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.

1. HaOnronenue koseOaHUM Ten NMOJA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUHN PE30OHAHC.

Jlabopamopnvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpeneneHrie 4acTOThl M IEPHOJA KOJIeOaHUI MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH IEpro/a KoleOaHUM MOABEIIEHHOTO K HUTU
rpy3a OT JIJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TepHoJa KoieOaHUl TIpy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh  NepuoAa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUS.

I L

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnvie pabomul u onvimol.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOMIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmenus: Connua u Jlynsl. Otpaxkenue ceera. [1nockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomMieHus cBera. [lonHoe BHYTpEHHee
OTpakeHHE cBeTa. Vcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

JInnza. Xon gydeit B auH3e. OnTHueckas cucteMa (hoToarmnapara, MUKpPOCKOTIa
u Teneckona. a3 kak ontuyeckas cucrema. biim3opyKkoCcTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTtu4eckui CBETOBO/I.

Xop stydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIECH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JTUH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riasza.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

W X N o Uk W N RE

Jlabopamopuwie pabomul u onvimaol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPaKEHHUsSI CBETOBOTO Jiyya OT YIJia
najeHusl.

2. M3yueHue xapakTepUCTHK U300paKEeHUS MPEAMETA B IUIOCKOM 3epKaie.

3. HccnegoBaHue 3aBUCHMOCTH YIJIa MPETOMIIEHUS CBETOBOTO JIy4ya OT yrJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

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

6. OMBITHI IO PA3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.

7. ONbBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHUH 4Yepes3
LBETOBbIE (DUIIBTPHI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u mimanerapnas mozens aroma. Mogens aroma bopa.
Hcnyckanue u NnoryiomeHne ceeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. HW3ortonsl. PaanoakTuBHBIE
npespaiuenus. [lepuoa noixypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBsA3p Macchl M dHEpruM. Peaknuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHeprervka. J[eWCTBHUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHUu3MBbl.

Hemoncmpauuu.

1. CHekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp Bo#Opo/a.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaOnroneHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPrUM YACTULIBI IO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb NIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCETO Kypca (U3MKH, a TaKXKe JJIs MOATOTOBKA K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcsi, BRIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeUnBaeTCsl JOCTHKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHe
SBJICHMS, TPUMEHSS TMOJyYEHHbIE 3HAHUA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep TaHHOTO pa3/ielia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBITIONHSAIOT 3aJaHNs, B KOTOPBIX UM TpeJiaracTcs:



HAa OCHOBE IIOJIyUCHHBIX 3HAHUW pAacro3HaBaTh M HAYYHO OOBSICHSTH
buznyeckue SBICHUS B OKPYKAIOLIEH NMPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYUYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HambOoJee Ba)XKHBIX JOCTHKEHUII 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
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyyaromierocs OyayT cpopMUpOBaHbI CIEIYIOUIUME JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

- OCO3HAaHHME BAXXHOCTU MOPAIBHO-3TUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMSA:

- BOCIIPUSITUE ICTETUYECKUX KAuyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BaXKHEHUIIEH COCTABIISIOIIEH
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTU TpaBUJ 0O€30IacHOro TOBEJIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 00OPYJOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- chopMUPOBAHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha OIIHOKY
Y TAKOI'O %€ NpaBa y APYyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YaCTHE B PEIIEHUWU NPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH M
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUUECKOMY U3YUCHUIO MTPOPECCUid, CBI3aHHBIX C (PU3UKOI;

e 7)3K0JIOrM4€CKOr0 BOCIIUTAHHUS :

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JIacTH OKpYy’)Karollel Cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00AIBHOTO XapakTepa 3KOJIOTHYECKHX MpoOJieM U MyTed HX

pelieHus;

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

e - TIOTPEOHOCTh BO B3aWMOJICUCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHX;

e - TIOBBIIIEHHE YPOBHSA CBOCH KOMIIETEHTHOCTH dYepe3 IPAKTHYECCKYIO
JESITEILHOCTD;

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

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

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

e - CTPEMJICHME aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBUN C Y4YETOM BIIMSHHMS Ha OKPYKAIOIIYK Cpeny,
BO3MO’KHBIX TJI00AJIBHBIX MOCIEICTBUH.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbTaTe ocBOeHUS MPOTrpaMMEI 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATIbHBIC YICOHBIC NEHCTBUSA,
KOMMYHUKATHBHBIE  yHHBEpPCAJIbHBIC  Y4eOHBIC  JICHCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3zoBble Jiornueckue aeicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
0000IIIeHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBAEMBIX (haKTax,
JAHHBIX ¥ HAOIIIOJJCHUSX, OTHOCSIIUXCS K (PU3HMISCKUM SIBIICHHSIM;
BBISIBIIITh TTPHYUHHO-CIICJICTBEHHBIC CBS3M TPU W3YYCHUU (PU3HUECKUX
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 pEIICHHs, BHIOOp Hamboiee
HOAXOJISIIETO ¢ Y4ETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOJCHUS, OTbITA, UCCIICIOBAHNUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3IUYHbIC METObl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C y4ETOM TMPEIIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUIOB U (POPM MPENCTABICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHQOpMAIMU W WUTIOCTPUPOBATh pEIIaeMble 3aJadd  HECIOKHBIMHU
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi 1 X KOMOWHAITASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJIEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOopaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaEMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJICHHSAMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChMEHHBIX TEKCTaX;



nyOIMYHO TPEICTaBIATh PE3ybTaThl BBIMOIHEHHOTO (DU3MUECKOTO OMBITa
(3KCnIEpUMEHTa, UCCIEAOBAHUS, IPOEKTA);

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

IPUHUMATh LIEJIM COBMECTHON JI€ATEIbHOCTH, OPraHU30BbIBATh JEHUCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaTb IPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO PE3yJIbTaTa I10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU AEUCTBUSA C IPYTUMH YICHAMU
KOMAaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMHU B3aMMOCHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OpHUEHTHUPOBATBCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAyaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmoim);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pellleHUus GU3NUECKON 3a7auu WIn
IUTaHa HMCCIIEJIOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh TIPeIIaraéMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Ipejiararh jiaH €€ n3MeHEeHUS;
OOBSICHSIT ~ MPUYMHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHTbh KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIOJIHEHUS
($u3MYEeCKOro HUCCIEOBaHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMil, YCTAHOBJEHHBIX OUIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYTOro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTroro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MpHU perieHuu (GU3NYECKUX 3a/1ay UIIH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIBTATBI



K xonIy o0yuenus B 7 Kjacce MpeaMeETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIIUXCSI YMEHUA:

UCIIOJIb30BaTh  MOHATHS:  (U3MUECKME M XUMHUYECKHUE  SIBJICHMS,
HAOI0/IEeHNE, SKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIB)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, TNPSMOJIMHENHOE), TPAaeKTOpHs, pPaBHOJACHCTBYIOILAS
cwia,  gedopmanus  (ynpyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuuath sABiaeHUs (AudQy3us, TEIIOBOE ABUKCHHE YacTHIl BEUIECTBA,
PAaBHOMEPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JBWXKCHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEJN C 3aKPEIUIEHHOM OCHIO
BpalleHUsl, epeada JaBJIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEepHOE [1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NUYECKOE SBJICHUE;

pacrmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CHIBI TPEHUS B IPUPOAEC U TEXHUKE, BIUSIHUE
aTMOoc(epHOro JaBJICHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJe YeJIOBEeKa, IPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7]auy B yueOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUIA;
OMKCHIBATh U3yUYEHHBIE CBOIMCTBA T€N U (PU3UYECKUE SIBJICHUS, UCIOJb3Ys
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTbh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Telna,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHW4YecKas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUA MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAIbHASL JHEPIHs), 0NpPH ONUCAHUU [PABWIBHO TPAKTOBATH
(bu3nYECKUI CMBICI UCTIONB3YEMbIX BETUUMH, UX 0003HAYCHUS U €UHUILIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CWJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUiIO paBHOBecUs pbiuara (0J0Kka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPAaHEHUS MEXaHUYECKOU



SHEPruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUSA, POILIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 33/1a4M 3aIIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (HOPMYJBI U TPOBOAUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJI PElIeHUs 3a/1ad, OLIEHUBATh PEATHUCTHYHOCTh
NOJTy4€HHOU (PU3NUECKON BEINUNHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJI0KEHNE (TUIIOTESY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3yNbTaT, HaXOJAWTh OUIMOKM B XOJ€ ONbITA, J€JaTh BBIBOJBI IO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
JIPYrol C HCIOJB30BAHUEM IMPSIMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH
PAaBHOMEPHO IBWKYILIETOCA TENA OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCHUMOCTH CHJIBI TPEHMUS OT IUIOIIAAN CONMPHUKOCHOBEHHMS TEJI, CUIIbI
yIOPYroCTH OT YAJUHEHUS NMPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBIMIOJIHATh WM3MEpPEHUs, Cilenysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBUCHUMOCTH (UM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX Ta0IUIl U TPauKOB, JeNaTh BBIBOJABI MO pe3yibTaTam
UCCIIEIOBaHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  TeNno, KOd(D(PUIMEHT TMONe3HOro  JEWUCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIGI ACHCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HMX OMHCAHHUA (B TOM YHCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBax (PU3UUECKUX SIBJICHUI U HEOOXOIUMBbIE PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEPHl  (HAXOmWTh  WHGMOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOMU
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH Mpu oOpaIrieHuu ¢ mpubopamu u
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUS HOPM
IKOJIOTUYECKOTO TMOBEJICHUS B OKPYIKAIOIIEH Cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUSI PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
IUTEPATYypy HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaaeTh mNpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKN (HU3UIECKOTO COJIEPKAHUSA, B TOM
YyucIie myOJIuyHO AesiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOCKTOB UITU
y4eOHBIX WCCIEAOBAHHM, TIPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHSATUUHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIUICHHE
MPE3EHTAIUEN;

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

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

UCITIOJIB30BaTh MOHATHUSA: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JBUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amopHBIC Tela, HACBHIIICHHBIH M HEHACBHIIICHHBI Map, BIAKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AIIEMEHTAPHBIN JIEKTPUYECKHUM 3apsill, SIEKTPUUECKOE I10JI€, TPOBOJIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
pas3nuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W C)KATHUE, TEIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIPHBIE SIBJICHMS, UCIIAPEHUE,
KOHJCHCAllUs, IJIaBJICHHUE, KpUCTAIu3auus (OTBEpJEBaHUE), KUIICHUE,
Terionepeaadya (TETIOnpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPHU3aLMUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS IJIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICKCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas! WHIYKIIHS)
[0 ONHCAHWID HX XapaKTEpHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBJICHUS B MPUPOJE:
NIOBEPXHOCTHOE HATSDKEHUE W KanWULIPHBIE SBIEHUS B IPUPOJE,
KpUcCTaulbl B mpupoae, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Apend NoarCoB, poOJib MATHUTHOTO MOJIS JJIsl )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUINYECKUX
SIBIICHU;

ONMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJdbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TEIJioTa MapooOpa3oBaHusl, YJeNbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JACHCTBUS TEIIOBOM



MaIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUI 3apsi, cuia
TOKa, DJIEKTPUUECKOE HaNpsKEHUE, COMPOTUBIECHHWE MPOBOJHUKA,
yZIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICIT
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 TIPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUN CYNEPHO3ULMU MOJeHd (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 71l yJacTKa LEenu, 3aKOH
Jxoynsa—JleHua, 3aKk0H COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAKECHHE,
OOBSICHATH (PU3MYECKUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTUYECKHUX
IaroB ¢ Onopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
bu3MUeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelars pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMmyIibl, CBS3BIBAIONINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBUSL 3aJlauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JIS  peIIeHUs 3a7a4d, BBIOMpaATh 3aKOHBI W (HOPMYIIHI,
HEeoOXoauMble JUisi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU [OMOIIU
(bU3MYECKUX METOJOB, HCIOJb3Ysl OIMHCAHWE WCCICIOBAaHUS, BBIICISATH
MpPOBEPSIEMOE MPEIINOJIOKEHUE, OLECHUBAaTh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIIEIOBaHUs, J1€JaTh BHIBO/IbI;

MPOBOAUTL OMNBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJCHUW WU
(buU3nYeCKUX CBOMCTB TeJl (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECcCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl >KUIAKOCTH U
miomaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3aps]I0B, B3aWMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allsl MArHUTHBIX I[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJIE HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa dJIEKTPOJABUTIATENsl TMOCTOSHHOTO TOKa): (OpMYIUMpPOBATH



pOBEpsieMbIEe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py1I0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSHDKEHUS C MCHOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ YUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEJIMYUHBI OT
JIpYyrol C  UCHOJIb30BaHUEM  TMPSIMBIX  H3MEpPEHUM  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAW IONEPEYHOTO
CEUYEHUS U YIEIBHOTO COMPOTUBIIEHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWs HAa NIPOBOJHHUKE,
HCCIICAOBAHUE IIOCHEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COECIVUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBITNIOJHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHII U TPa(UKOB, 1€TaTh
BBIBO/IBI 10 PE3YyJIbTATAM MCCIEN0BAHNUS;

NPOBOJUTh KOCBEHHbIE HW3MEPEHUS (PUINYECKUX BEIWYUH (yAeIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON UHCTPYKUUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

cOOJII0/1aTh MpaBUJIa TEXHUKU O€30MacCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS! JOMOB, TUTPOMETP, TApOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK IJIEKTPUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHX SIBJICHUU U HEOOXOIUMBIE
(bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUECKHX Lemner ¢
NOCJIEOBATENBHBIM U NAPAJIETIBHBIM COEUHEHUEM DJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI DJIEMEHTOB JIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXoAUTh  WHGOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUYECKUX 3HAHUUA B TIOBCEJIHEBHOM



KU3HU 1)1 obecrieueHus: 0€30MacHOCTH NMPHU OOpallEeHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUW M NYTEM CpPaBHEHMUS
JIOTIOTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMAIIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEYUBON MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy GU3NUECKOT0 COAECpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu MHTepHeT, BHaAeTb NpUEMaMH KOHCHEKTHUPOBAHUS  TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHMUS,
o0oOmias MHGOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM YKCJIe IyOIMYHO MPEACTABIIATH PE3YJIbTAaThl MPOEKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeAenaTh OOsS3aHHOCTH B TpPYyHNIE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTH 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIbHOCTD IPYIIIBI, BEICTPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koH1y o0yueHust B 9 kjiacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJI30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOro ABMXKEHHUS, IedopmMarius
(ynpyrasi, mjgacTHuYeckas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HTH(PA3BYK U yIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IKAJa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3JIydeHus,
U30TOIIBI, SIIEPHAS] DHEPTETHKA;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BHKEHUE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHE, OTpaKEHHE



3BYyKa, NPSMOJIMHEMHOE pacIpOCTPAHEHHUE, OTPAXKEHUE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOTo CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOaKTHBHOCTh, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3HYECKUX  SIBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHW3MOB, BOCIPHUATUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JIyYd, PaJUOAKTHBHOE HU3Iy4YCHHE
NPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N U (PU3NUYECKUE SIBJICHUS, UCIIOJIb3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBMOKCHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYTrOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC TeJla, HWMIIYJIbC CHJIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXAaHUYECKasi SHEPTUsL, IEPUO
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYMH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHHs MMITYJIbCA, 3aKOHBI OTPAKEHUSA M
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJCPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBhIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSICHATh (PU3NYECKUE MPOIECCHl U CBOICTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHIA ),
UCIIOJB3YS 3aKOHBI U ()OPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETMUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3aJ]aul 3alMChIBaTh KPATKOE yCIOBHE, BBISBIATH
HEJOCTAIOUINE WM U30BITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBIE ISl PEIIECHUs, MPOBOAUTH pPAcU€Thl M  OLICHUBATH
PEATMCTUYHOCTD MOTYYSHHOTO 3HaYCHHS PU3NIECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHINTh MPH MOMOIIU
($uU3NYECKUX METO/IOB, HCIIONb3Yys OMNHCAHHME HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEINOJIOKEHUE, OIEHUBATh IPABWIBHOCTh IOPAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OTIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCUMOCTh NEPHUOAA KOJeOaHHUU NPYKHUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJICOaHUH, MPSIMOJIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasiokeHue OeNoro cBeTra B CIEKTP, U3yUYEHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHHsI IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
000py1I0BaHUSs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpellHee 3HAYeHUE U3MepsIeMOl BeNIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENILHOTO PUOOpPa);

IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD IyTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HavyalbHOW CKOpPOCTH, MEepHOAa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NaJieHus): IUIAaHUPOBATh HCCJIENOBAHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOW  3aBUCHMOCTH



GbU3MYEeCKUX BEIWYUH B BUAEC TAOJWIl ¥ TPaPUKOB, JeiIaTh BBIBOILI TIO
pe3ybTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUYECKUX BEIMYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla IPU PaBHOYCKOPEHHOM JIBUJKEHUU, YCKOPEHHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, YaCTOTa W TEPHOI
KOJICOaHMI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAS
cwia coOuparomei JUH3bI, PaJUOAKTUBHBIN (OH): IUJIAHUPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINIOJIHATH
U3MEpEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
IIOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MpaBUJia TEXHUKK 0€30MaCHOCTH TIPH padoTe C J1ab0paTOpHbIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKA W3YYCHHBIX (HU3UICCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, JTy4, TOHKAas JIMH3a, TUTaHeTapHas MOJIeTb aTOMa, HyKJIOHHAsI MOJIEITb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, MATYMKH TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckKor, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3Yys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3myeckue
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPHUTEILHBIX TPUOOPOB U TEXHOJOTUUECKHUX MPOIIECCOB MPU
pemieHny  y4eOHO-TIPAKTUYECKUX  3a7ad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
NPUBOAUTh  TNpUMEphl  (HAXOAuTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWKA B TIOBCEIHEBHOM
KU3HH JiJ1s1 obecrieueHusi 0€30MacHOCTU MPU OOpaleHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHUS 3JI0POBBS M COOTIOICHHSI HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKpYXKaIoIIeH cpele;

OCYIICCTBJIATh TMOUCK WHGpOpMAKUK (U3HNYECKOTO COJICpPKAaHUS B
HuTepHeTe, caMOCTOSTENBHO (HOPMYIUPYSI TIOMCKOBBIN 3aMpoc, HAXOIUTh
MyTH OMPEACIICHUS IOCTOBEPHOCTH TOJIYYCHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITOJIB30BAaTh MPHU BBIIOJIHEHUU YYEOHBIX 3aJaHUIl HAYYHO-ITONYJIIPHYIO
auTepaTypy GU3HUECKOTO COACpKaHUs, CIIPAaBOYHbIE MaTEpUabl, PECypPCHI
cetu VIHTepHeT, BiaAeTh MNpPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHus HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YJIbTaThl IPOECKTHOW HIIM HCCIIE0BATENbCKON
NESATENIBHOCTH, IpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ Y4eToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pazjen 1. ®usuka u eé poJib B NO3HAHNH OKPY:KAIOLIEr0 MUPa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 dusnueckue BEIIMIUHEI 2 1 Bubmiorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOJT ITO3HAHUS 2 1 bubmorexa IOK
) yd A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CTpoeHUe BelllecTBa 1
p H https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ) | bu6mmoreka IIOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BELIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paspnen 3. /IBuikeHune U B3auMo/ieiicTBue el
b K
3.1 Mexanuueckoe OBMKECHHE 3 nommorexa IO

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




bu6nmoreka [IOK

32 " 4 1
HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.3 Cuia. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
flapterne xuaKoCTH > https:/m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOC(epHOE 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
A P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2 I1 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bubmmoteka IIOK
. M 4 1
33 examureckat Sueprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM nudpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUS
bu6mmoreka [IOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
71 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnunoreka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 2 2
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 6] 4
FICKTPOMATHITTHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 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
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHn4eCKOe IBH)KCHUE U CIIOCOOBI €0 10 1 bubmuorexa [JOK
' OIIUCAHUS https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aunmonelicTBue 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
Wroro no pazaeny 40
Pa3znea 2. MexaHnueckHe K0J1e0aHUA U BOJHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHICCKHC KOJICOaHUA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ IOJI€ U 3JICKTPOMATHUTHBLIC 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
Uroro 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
>3 FAAcpHbIe peariuti 7 ! ! 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
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 3 27




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoaundecTBo 4acoB
Ne HMara DJIeKTpPOHHbIe NN (poBbIE
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yYEeHHUs oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
®dusuka — Hayka o
npupose. SIBenns https://academy-
1 pHpoae. 1 content.apkpro.ru/ru/lesson/d6851966-c4bf-
npupoasl. uznyueckue 03.09.2025 4374-823b-6648 1 4b67e7d
SIBJICHUS
MexaHu4yecKue,
TEIUIOBEIE,
2 SIEKTPUYECKUE 1 https://resh.edu.ru/subject/lesson/2603/start/
P : 05.09.2025 ° :
MarHMTHBIC, CBETOBEIC,
3BYKOBBIC SIBJICHUS
dusnyeckre BETUINHEI
3 1 https://resh.edu.ru/subject/lesson/2602/start/
U UX U3MEpEHne 10.09.2025
Ypok-uccienoBanue
"Usmepenue
N — https://academy-
4 patypel Hip 1 1 12.09.2025 content.apkpro.ru/ru/lesson/7cbcaOe4-16d4-
HOMOILH HIKOCTHOTO i 4155-abcf-49¢8040af532
TEpPMOMETPA U JaTUHKA
TeMIEpaTyphl"
Kax ¢usuka u qpyrue
€CTECTBEHHbIE HAYKU
5 SN — 1 but6mmoreka [IOK
YAaIoT IpHpony. 17.09.2025  hitps://m.cdsoo.ru/ff09f72a
EcrecTBeHHOHayuUHBIH

METO/ ITO3HAHMA.




Onucanue pu3nyecKux
SIBJICHUH C TIOMOIIIBIO
MozAeaeH
Ypoxk-uccienoBaHue

"[IpoBepka rurnoTe3sl:
JAIbHOCTH MOJIETa

https://academy-

6 IIapyKa, IIyIIEHHOT O 19.09.2025 content.apkpro.ru/ru/lesson/e336ef72-e2a9-
TOPU30HTAIIBHO, TEM o 40f4-bed5-al7dfeebfcbe
OouIblIIe, 4eM OOJIBIIIE
BBICOTA MMycKa"
CtpoeHue BelecTna.
OnbITHI,
7 OKA3IBAIOLIIE bubmuorexa [IOK
24.09.2025  https://m.edsoo.ru/ff09fe0a
JUCKPETHOE CTPOEHHUE
BEILIECTBA
g JIBMDKCHUE YaCTHII bubmuorexa [JOK
BEIIECTBA 26.09.2025 @ https://m.edsoo.ru/ff0a013e
Ypok-uccienoBanue
«OnbITHI IO https://academy-
9 HaO0JTI0JICHUO 01.10.2025 content.apkpro.ru/ru/lesson/78e6855a-8e5t-
TEIUIOBOI'0 PACIIUPEHUS o 475¢c-82bc-7e0bd8ea8f07
ra3oB»
10 BAeizzl;iizme COCTORHIT 03.10.2025 https://resh.edu.ru/subject/lesson/1532/start/
B3anmMocssa3e Mexnay
CBOMCTBAaMHM BEMIECTB B
11 Pa3HBIX arperaTHbIX bubmorexa [OK
08.10.2025  https://m.edsoo.ru/ff0a0378

COCTOAHHUAX U UX
ATOMHOMOJICKYJISIPHBIM




CTPOEHHUEM.
Ocobennoctu
arperaTHbIX COCTOSTHHUI

BOJIBI
MexaHu4ueckoe
NBIDKEHHE.
12 PaBHOMEpHOE N bubmmorexa LOK
P 10.10.2025 @ https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE
IBIDKEHUE
13 Cxopoctb. Equnuiibt bubmuorexa [JOK
CKOPOCTH 15.10.2025 = https://m.edsoo.ru/ff0a079¢c
14 Pacuer nytu u BpemeHu bubnmnorexka HOK
IBIKECHUA 17.10.2025  https://m.edsoo.ru/ff0a0aed
WNuepuust. 3axon
WHEPIINH.
s B3anmoneiictBue Ten bubmmoteka [IOK
Kak MpUYnHa 22.10.2025  https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTHU
JIBIOKEHUS TEN
IImoTHOCTE BelecTBa.
16 PacueT maccel © 00bEMaA bubmmorera OK
24.10.2025 @ https://m.edsoo.ru/ff0a0fee
TeJa 10 €ro IMI0OTHOCTH
JlabopartopHnast pabota
«OnpeereHe https://academy-
17 p . 05.11.2025 content.apkpro.ru/ru/lesson/d2688648-61c6-
TUIOTHOCTH TBEPZIOTO S 4bf1-bc14-b689d711d125
TEIa»
18 Pemenue 3agay mo Teme bu6nuoreka [IOK
"ITmoTHOCTH BemiecTBa" 07.11.2025 @ https://m.edsoo.ru/ff0al23c




Cuia Kak

XapaKTepUCTUKaA https://academy-
19 B3aMMO/ICVCTBUS TEII. 12.11.2025 content.apkpro.ru/ru/lesson/a43fb664-f035-
Cuna YIPYTOCTH. 3akoH o 410£-91¢9-04909¢9dae9d
I'yka
JlaGopaTopHas pabota
«3yueHue
3aBUCHUMOCTH https://academy-
20 pacTsKEHUs 14.11.2025 content.apkpro.ru/ru/lesson/bb5f7c0d-1480-
(nedopmarym) S 4a37-bfd3-edd3f5134b09
MPYXUHBI OT
MPUIIOKEHHOMN CHITBD»
SIBIIEHME TATOTCHUS. hitps://academy-
21 content.apkpro.ru/ru/lesson/cd2e8afa-192d-
Cuna TsbKecTu 19.11.2025 dela-a22-bbea213114bb
CBs13p MEXly CUIION
TSDKECTH U MacCOM Tea.
22 Bec tena. Pemenne bubmorexa HOK
21.11.2025  https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuia
TsbKecTu"
Cuna TsoKeCTH Ha
1 | Do Buborexa LIOK
26.11.2025  https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKU
TJIaHET
24 W3mepenue cui. bubnmnorexka HOK
Junamomerp 28.11.2025  https://m.edsoo.ru/ff0al8cc
bu6nuorexa LIOK
25 Bec ena. Hesecomocts 03.12.2025  https://m.edsoo.ru/ff0al778




CiioxeHue IByX CHJI,
HaIlpaBJIECHHBIX 10

bu6nmoreka [IOK

26 OAHOH HEHMOH' 05.12.2025  https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAS
cui
Permrenue 3agad mo reme https://academy-

27 "PaBHOAEHCTBYIOLIAs 10.12.2025 content.apkpro.ru/ru/lesson/4fa88d2c-f465-
cun" T 4e33-966b-32cb733552b4
Tpenue ckonbXeHUs U

28 TpeHue nokos. Tpenue bubmorexa [OK

12.12.2025 = https://m.edsoo.ru/ff0alb9c

B IIPUPOJIC U TEXHUKE
Jlaboparopras pabota
«3yuenune
3aBUCHUMOCTH CHJIBI

29 TPEHUS CKOJIBKEHHS OT bubnmnoreka [HOK
CHJIBI JaBJICHUS U 17.12.2025  https://m.edsoo.ru/ff0alcc8
XapaxkTepa
COTIPUKACAIOIIIUXCS
ITOBEPXHOCTEW»
Pemenue 3anau Ha
ompeienere https://academy-

30 . . content.apkpro.ru/ru/lesson/15695ee4-30c1-
paBHOJEHCTBYIOMIEH 19.12.2025 A££6-85ca-dbe 1 c63df473
CHJTBI
Pemrenue 3anau no
TemaMm: «Bec tenay,

31 «['padpuueckoe bubmorexa [TOK

24.12.2025  https://m.edsoo.ru/ff0alde0

M300paxKeHue Cui,
«Cune»,




«PaBHOEHCTBYIOIIAS
cUI»

KontponbHas padota
10 TEMaM:
«MexaHndeckoe
IBIKEeHHEY, «Macca,

32 IUIOTHOCTEY, «Bec 26.12.2025
tenay, «I'padpuyeckoe
H300paXKeHUE CUII,
«Cunbi»
JaBnenne. Crioco0bl

33 N —— bubnuoreka [JOK

14.01.2026  https://m.edsoo.ru/ff0a20a6

YBEITUYCHUS JaBICHUS
JlaBieHue rasa.

14 3aBHCUMOCTD JIaBIICHUS bu6nuoreka [IOK
rasa ot o0béma, 16.01.2026 = https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
[lepenaua naBneHus

35 TBEPABIMU TEJIAMHU, bubmmoreka [IOK
JKHJIKOCTSIMH U ra3aMH. 21.01.2026 = https://m.edsoo.ru/ff0a25b0
3axon [lackans
JlaBieHHe B JKHUIKOCTH

36 U ras3e, BEI3BAHHOE bubmmoteka [IOK
JIEICTBHEM CHUJIBI 23.01.2026 = https://m.edsoo.ru/ff0a2718
TSKECTH
Pemrenue 3agad mo reMme

37 «JlaBiaeHue B JKHMIKOCTH bubmmorexa TIOK

28.01.2026 = https://m.edsoo.ru/ff0a2826

u rase. 3akoH Ilackams»




18 Coobmarommuecs bubmuorexa [JOK
coCyibl 30.01.2026 = https://m.edsoo.ru/ff0a2970

39 I'mppasnuueckwii npece bubmmorexa [IOK

04.02.2026  https://m.edsoo.ru/ff0a3136

ManomeTpsl.

40 HOleHeBOfIU 06.02.2026 https://resh.edu.ru/subject/lesson/2969/main/
YKUJKOCTHBIN Hacoc
Atmocdepa 3emin.
[TpuunnbI
CYILIECTBOBAHUS

A1 BO3yLIHOW 0007104YKH bubnmnorexka HOK
3emtn. 3aBUCUMOCTD 11.02.2026  https://m.edsoo.ru/ff0a2b5a
aTMOC(EpPHOTO
JABJICHUS OT BBICOTHI
HaJ YpOBHEM MOps

49 ii;ig;iﬁie bubmmoteka [IOK

13.02.2026  https://m.edsoo.ru/ff0a2b5a

JIaBJICHUE
N3mepenune

43 aTMOC(EpPHOTO bubmuoteka [JOK
naBneHust. OnbIT 18.02.2026  https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCUMOCTh

44 aTMOC(EpPHOTO bubnmnoreka [JOK
JIABJIEHUS OT BEICOTBI 20.02.2026 = https://m.edsoo.ru/ff0a2fc4
HaJl ypOBHEM MODSI

45 bapomerp-anepouns. bubmuoreka [JOK
ATMmocdepHoe 25.02.2026  https://m.edsoo.ru/ff0a2fc4




JaBJICHHUC Ha
Pa3JIMIHBIX BBICOTAX

Permrenue 3agad mo reme

46 "ATMOC(l)?'pHOC 27.02.2026 https://resh.edu.ru/subject/lesson/2969/main/
JaBJICHUE
JleiicTBUE KUAKOCTH U
47 ra3a Ha IOrpy>K€HHOE B bubmmoreka [IOK
HHX TeJ0. ApXuMe0Ba 04.03.2026 = https://m.edsoo.ru/ff0a3276
cuina
Jlaboparopras pabota
«Onpenenenue
48 BBITAJIKMBAIOIICH CHUIIBI, bubnnoreka IIOK
JeicTByIoIIEeH Ha Tejo, 06.03.2026 = https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B
KHUJKOCTB)
JlabopartopHnast pabota
o TeMe
«HccnenoBanue
49 3aBUCUMOCTH Beca Tesa bubmorexa HOK
.. 11.03.2026 = https://m.edsoo.ru/ff0a3514
B BOJIe OT 00bEMa
IIOTPY’KEHHOU B
KHUJKOCTh YaCTH TeJla»
bubmmoteka [IOK
30 llnapatite Tex 13.03.2026  https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
" https://academy-
51 Korctpynposariie content.apkpro.ru/ru/lesson/39ef77e3-ef26-
apeoMeTpa WiH 18.03.2026

KOHCTPYHPOBaHUE

4c5d-b4cf-d2e2c0d28368




JIOJIKU U OTIpefiesieHue
e€ rpy3onoabEMHOCTH"

Pemrenue 3amad mo
TeMaM: «IliiaBanue

CYJIOB.
52 BosnyxoruiaBaaue Bubmaorexa ITOK
X ’ 20.03.2026  https://m.edsoo.ru/ff0a3654
«/laBiieHnEe TBEpABIX
TeJl, >)KUAKOCTEH 1
rasoB»
bubmuorexa [JOK

53 M 3]

PRAHIHCCRAN pabora 25.03.2026  https://m.edsoo.ru/ff0a3f82

54 MomnocTs. Enpnnis bubimoreka [IOK
MOILIHOCTH 27.03.2026  https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoBanue
"PacuET MOIIHOCTH https://academy-

55 . ’ 08.04.2026 content.apkpro.ru/ru/lesson/ebb522db-9ec6-
PasBHBACHON TpH s 4fce-a271-c6d576f507fc
MOoIbEME 110 JIecTHHUIE"

[IpocTeie MEXaHU3MBI.

56 Prruar. PaBHOBecue cuin 10.04.2026 https://resh.edu.ru/subject/lesson/2963/start/
Ha pblyare
KonTponbnas pabota
1o TeMe «JlaBieHne

57 TBEPABIX TET,

JKUIKOCTEH U Ta30B» / 15.04.2026
Bcepoccutickas
IpoBepoyHas pabora
Pe3epBHBI ypOK.
58 Pa60pTa c TGIZ(I;)TaMI/I 1o Bubmorexa ITOK
17.04.2026  https://m.edsoo.ru/ff0adffe

Teme «/laBneHue




TBEPJIBIX TEII,
JKUJIKOCTCH U ra3oBy /
Bcepocculickas
poBepoyHas pabora
Prruarn B TexHmKeE,
OBITY ¥ IPUPOJIC.
Jlaboparopnas pabota

bu6nmmoreka [IOK

59 0.5
«HccrnenoBanue 22.04.2026  https://m.edsoo.ru/ff0a478e
YCJIOBUI paBHOBECHS
peryara»
Pemenue 3anay no teme
60 «Y crnoBus paBHOBECHUS bubmmorexa [JOK
P 24.04.2026  https://m.edsoo.ru/ff0a48a6
peryara»
Koaddurment
MIOJIE3HOTO AeHCTBUS
61 MeXaurma. 0.5 https://resh.edu.ru/subject/l n/2962/start/
. S://T€SN.€du.ru/sSudjeCct/1€SSO star
JlabopaTopHas pabota 28.04.2026 . :
«3mepenue KII/]
HAKJIOHHOM TIJIOCKOCTI
Pemenue 3agau o reme
62 "PaboTa, MOIITHOCTD bubnnorexa LIOK
’ ’ 30.04.2026  https://m.edsoo.ru/ff0adc48
KHI["
Mexanunyeckas
sHeprus. Kunernueckas bubmmoreka [JOK
63
Y MOTEHIIMAIbHas 06.05.2026  https://m.edsoo.ru/ff0a4252
SHEPTUst
64 3aKOH COXpaHEHUs bubnuorexa [JOK
MEXaHUYECKON YHEPTUU 08.05.2026  https://m.edsoo.ru/ff0a4360




65

66

YPOK-3KCIIEPUMEHT 110
TEME
"DKCnepUMEHTalbHOE
onpeeraeHue
H3MEHEHUS
KHHETHYSCKOH 1
HOTEHIINAILHON
SHEPTHH MPHU
CKaTBIBAaHHUH TeJIa 110
HaKJIOHHOM INIOCKOCTH"

KonTponbnas pabota
o teme «Pabota u
MOIIHOCTb. DHEPIHs»

13.05.2026

15.05.2026

https://academy-
content.apkpro.ru/ru/lesson/ebb522db-9ec6-
4fce-a271-c6d576f507fc

67

PesepBHBIii ypOK.
Pabora ¢ TekcTamu 10
TeMe "MexaHndeckoe
JIBIKeHUE"

20.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

68

PesepBHBIii ypOK.
Pabora ¢ TekcTamu 1o
teme "Pabora.
MomHocTh. OHeprus"

22.05.2026

https://academy-
content.apkpro.ru/ru/lesson/6d8a88f7-11c5-
4993-92dc-149c¢0c6ead21

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68

12




8 KUIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie  IIpakTuuyeckue
n/n Bcero U3ydeHust o0pa3oBaTebHbIE PECYPChI
padoThI padoTsbl
OCHOBHBIE TIOJIOKCHUS

| MOJIEKYJIIPHO- | bubnmoreka [JOK
KMHETUYECKON TEOPUU U UX 03.09.2025  https://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOATBEPIKIACHUS
Macca 1 pa3smep aToMOB H btps:/facadeny-

2 P P 1 05.09.2025 content.apkpro.ru/ru/lesson/fe4a5 1bd-
MoseRy e 4126-4174-8cfb-64a48b6(2295
Mopaenu TBEPAOTO,

3 YKUJIKOTO U Ta3000pa3HOro 1 bubmorexa HOK

8 N P 10.09.2025 = https://m.edsoo.ru/ff0a540e
COCTOSIHHH BEIIECTBA
OObscHEeHUE CBOWCTB
TBEPAOTO, )KUJIKOTO U
ra3§06 a3HOTO COCTOSTHHUIA hutps:acadeony-

4 P 1 12.09.2005 content.apkpro.ru/ru/lesson/b9035bae-
PELLECTDA Ha OCHOBe e 28¢4-46d3-8ab7-961674d8bbda
MOJIOKEHUN MOJIEKYIISIPHO-

KMHETUYECKOU TEOpUHU

5 Kpucrannmueckue n | bubnnorexa [JOK
amop(dHbIe Tena 17.09.2025  https://m.edsoo.ru/ff0a5800
CmauuBanue u

6 KanWUIIPHOCTh 1 bubmorera [JOK

PHOCT®- 19.09.2025  htps://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HATSXKEHUE

7 TennoBoe pacumpenue u 1 bubnuorexa [IOK

cxKaTue 24.09.2025  https://m.edsoo.ru/ff0a5a26




Temneparypa. CBs3b
TEeMIIepaTypbl CO

https://academy-

AJI1 Harp€BaHUs TEJIa U

8 26.09.2025 content.apkpro.ru/ru/lesson/ff234318-
CROPOCTLIO TEILIOROTO hid 89d1-409a-a3ee-6909de2afb6a
JIBUKEHUS YaCTHILL
BayTpensss sHeprus.

9 anzlc))fibl I/ISMCHSHI/I}I Bubmuorexa LIOK

. 01.10.2025  https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH 3HEpruu
10 Bunbl Tenmnonepenaun Bubmaorexa OK
A ped 03.10.2025 @ https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"IIpakTueckoe

1 HCTIOJIb30BAHHE TEIIJIOBBIX bubmuoreka [JOK
CBOIICTB BEIIECTB U 08.10.2025  https://m.edsoo.ru/ff0a65c0
MaTepHasoB B IEISIX
aHeprocoepekeHus "

12 KonnuecTBO TEIIOTHI. bu6mmoreka [IOK
VY eabpHas TEIIOEMKOCTD 10.10.2025 @ https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO

13 Oananca. TemmooOMeH u bubmaorexa LJOK

) 15.10.2025  https://m.edsoo.ru/ff0a7088
TEIJTIOBOE PaBHOBECHE
JlaGopatopHnas pabora
"HccnenoBaHue IBIEHUS
14 TeII000MeHa Ipu bubmaorexa LJOK
p . 17.10.2025 @ https://m.edsoo.ru/ff0a6a98
CMEIINBAHNY XOJIOIHON U
ropstaeit BoasI"
Pacuer xonnyecTBa https://academy-
15 TEII0TEI, HEOOXOIUMOTO 102025 content.apkpro.ru/ru/lesson/ee31789f-

511b-4ed2-b591-5e34fa8e539f




BBLACIIAAEMOI'O UM IIPU
OXJIAXKICHHUH

JlaGopaTopHas pabota

bubmuoreka [JOK

16 "Onmpeneneiie yAemHoi 24.10.2025  https//m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIEeCTBA
DHeprus TOIIUBA.
17 VY nenpHas TemioTa Bubmmorexa LIOK
05.11.2025  https://m.edsoo.ru/ff0a7bSa
CrOpaHus
[InaBnenue u oTBepIEeBaHUE
13 KPUCTAJUIMYECKHUX TEIL. bubnuoreka [IOK
VY nenpHas TemioTa 07.11.2025  https://m.edsoo.ru/ff0a71d2
IUJIaBJICHUS
Jlaboparopras pabora
19 "Onpenenenue yaenbHOU bubmiorexa LHOK
" 12.11.2025  https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IJIaBJICHUS JIbA
20 [Tapoo6pazoBanue u bub6nuorexa [IOK
KoHAeHcauus. Mcnapenue 14.11.2025  https://m.edsoo.ru/ff0a740c
Kunienne. Y neapuas
TEIUIOTa NapooOpazoBaHUs
)1 W KOHJICHCAIIUH. bu6mmoreka [IOK
3aBUCUMOCTB TEMIIEPATYPBI 19.11.2025  https://m.edsoo.ru/ff0a786¢c
KUIIEHUS OT aTMOC(HEPHOTro
JaBJICHUS
Bnaxxnocts Bo3ayxa.
JlaGopatopHnas pabora
2 "OnpeneneHe bubmuorexa [JOK
21.11.2025  https://m.edsoo.ru/ff0a7628

OTHOCHUTEIBHOMN BIAXXHOCTH
BO3IyXxa"




23

Pemrenue 3agaq Ha
omnpeeleHUE BIaXKHOCTH

https://academy-
content.apkpro.ru/ru/lesson/2bca61da-

BO3/yXa 26.11.2025 00ef-4c9b-9¢38-1805b37134fb
[TpuHIUIBl PabOTHI
TEIUIOBBIX JIBUTATEIICH. https://academy-

24 [TapoBas TypOuHa. 78 11.2005 content.apkpro.ru/ru/lesson/57c0b2da-
JIBuraTens BHYTPEHHETO o 5123-4¢79-953d-5¢5£748£4480
CrOpaHus
KIIJI TenmoBoro aBurares.

75 TennoBele IBUraTEINd U bubmuoreka [JOK
3alUTa OKPYKAOIIECH 03.12.2025 | https://m.edsoo.ru/ff0a7c7c
cpeasl
3akoH COXpaHCHHUA U https://academy-

26 MPEBPAILICHUS SHEPTUU B 05.12.2025 content.apkpro.ru/ru/lesson/74ed9466-
TCILUIOBBIX IpoIeccax ) ) 9bb1-429f-9ac3-c7dda0694eas
IToaroroerka k
KOHTpPOJIbHON paboTe 1o

27 teme "TeruoBbie sIBICHUS. bubmmorera [JOK

10.12.2025 = https://m.edsoo.ru/ff0a83f2
W3meHeHune arperaTHbIX
COCTOSIHMI BemiecTa"
KonTponbHas padota no

73 teme "TeroBbie sIBICHUS. bu6mmoreka [IOK
W3meneHune arperaTHbeix 12.12.2025 = https://m.edsoo.ru/ff0a86ae
COCTOsIHMI BemiecTa"

DnekTpusanug tein. [[sa https://academy-
29 poa dIEKTPUYECKUX 17.12.0005 content.apkpro.ru/ru/lesson/7c6bc246-

3aps0B

dbb9-4799-820f-315¢a516558e




VYpok-ucciaenoBanme
"DnexkTpu3anus Tein

https://academy-

30 . 19.12.2025 content.apkpro.ru/ru/lesson/afd8el ee-
VIVLYIRHHER TP e eef3-45bb-adcd-addd47e81875
COMPUKOCHOBEHUH
BsaumogeiictBue

31 3apsDKEHHBIX TeJl. 3aKOH Enbmorexa OK

P ’ 24.12.2025 @ https://m.edsoo.ru/ff0a87e4
Kynona
DJIEKTPUYECKOE TOJIE.
HanpsxkeHHOCTD

32 SJIEKTPUYUECKOTO MO Eubmorexa IOK
P i 26.12.2025  https://m.edsoo.ru/ff0a8a0a

[TpunHiMn cynepno3uun
BJIEKTPUYECKUX MOJIEH
Hocurenun 3JICKTPUYCCKUX https://academy-

33 3aps/10B. DJIEMEHTaPHBII 14.01.2026 content.apkpro.ru/ru/lesson/22489498-
3apsan. CtpoeHue atoma o 741f-4aec-baca-a648f1bc826¢
[IpoBoHMKY 1

34 TUDJIEKTPUKU. 3aKOH bu6mmorexa [IOK
COXpaHEHUSA 16.01.2026 = https://m.edsoo.ru/ff0a8ef6
AIEKTPUYECKOTO0 3apsiaa
Pemenne 3amay Ha

35 NpPUMEHEHNE CBOMCTB bubmaorexa [JOK

P 21.01.2026 @ https://m.edsoo.ru/ff0a90cc
AIEKTPUUECKUX 3apsAI0B
DNEeKTPUUIECKHH TOK,
YCJIOBHS €TO
36 CYIIIECTBOBAHMS Bubmiorexa LIOK
yi ’ 23.01.2026  https://m.edsoo.ru/ff0a95a4
Ucrounuku
AIEKTPUUYECKOTO TOKA

37 JleficTBUS STEKTPUIECKOTO bubnmnoreka [JOK

TOKa 28.01.2026 @ https://m.edsoo.ru/ff0a96b2




38

39

40

41

42

43

44

VYpok-ucciaenoBanue
"JleficTBHE NEKTPUUECKOTO
M0JIS1 HA IPOBOTHUKH U
TUBJIEKTpUKN"

DJIEKTPUUYECKUHN TOK B
MeTaiax, KUAKOCTAX U
raszax

DneKkTpruyecKkas 1enb U e€
COCTaBHbIE YACTH

Cuna toka. JlaGopaTopHas
pabora "M3mepenue u
peryJiupoBaHue CUIbl TOKa"

DnekTpruyeckoe
HanpspbkeHue. Bonbtmerp.
JlaGoparopHnas pabota
"U3mepenue u
perynupoBaHue
HanpspkeHus"

ConpoTuBienue
MIPOBOJHUKA. Y I€IIBHOE
COIIPOTUBIICHUE BEILECTBA

JlaGopatopHnas pabora
"3aBUCUMOCTB
AJIEKTPHUUECKOTO
COIIPOTHBIICHUS
MIPOBOJIHUKA OT €T0 JUIUHBI,
TUTOIIA M TTOTIEPEYHOTO
ceueHus u marepuana”

0.5

0.5

30.01.2026

04.02.2026

06.02.2026

11.02.2026

13.02.2026

18.02.2026

20.02.2026

https://academy-
content.apkpro.ru/ru/lesson/8b52e8be-
d586-4¢90-b6as5-af230d0d400e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9838

https://academy-
content.apkpro.ru/ru/lesson/411c¢5528-
a994-41f2-92¢5-50c1£a599035

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8bd6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a9¢e14

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738




3aBHCHUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma bubmorexa HOK
25.02.2026  https://m.edsoo.ru/ff0aa44a
JUI y4acTKa Lenu
JlaGopaTopHas pabota
"UccneqoBanue
3aBHCHUMOCTH CHJIBI TOKA,
46 HIIYLIETO Yepe3 pEe3UCTOP, bubmorera [JOK
27.02.2026  https://m.edsoo.ru/ff0aa04e
OT COINPOTHUBJICHUS
pe3ucTopa U HampsHKCHUS
Ha pe3ucrope”
[TocnengoBarenbHOE U https://academy-

47 rapajuleJIbHOE COCIMHEHUS 04.03.2026 content.apkpro.ru/ru/lesson/377a1365-
IIPOBOJHUKOB o Sffa-41df-b3ee-e0c875b3f238
JlaGoparopHnas pabora
"[IpoBepka npaBuiia

43 CJIO’KEHUS HAMPsHKEHUH bubnnoreka [JOK
IIPH MOCJIEI0BATEIEHOM 06.03.2026 = https://m.edsoo.ru/ff0aaaS8
COCTUHEHUH JIBYX
pe3uctopon"

JlaGopatopHnas pabora
"[IpoBepka npaBumna A
49 CI/IJII)I)I T(l)jKa H}il):)I/I " bubmorexa [JOK
11.03.2026 = https://m.edsoo.ru/ff0aadle
napajuieIbHOM COeAMHEHUN
pe3uctopon”
Pemenue 3amau Ha

50 IIpUMeHeHHe 3akoHa Oma bubmuorexa [IOK

JUISL Pa3JIMYHOTO 13.03.2026 = https://m.edsoo.ru/ff0aaf8a

COCIUHCHU A IMTPOBOAHUKOB




51

52

53

54

55

56

57

Pabota u momHoOCTH
ANIEKTPUYECKOTO TOKA.
3axoH /xoyns-Jlenna

JlaGopaTopHas pabota
"Onpenenenue paboTsl U
MOIIHOCTH 3JIEKTPUYECKOTO
ToKa"

DneKkTpudecKue Henu u
norpedurenu
ANIEKTPUYECKON SHEPTHU B
oniTy. KopoTkoe
3aMbIKaHHUE

[TocTostTHHBIE MAarHUTBI, UX
B3aUMOJEHCTBUE

Ypoxk-uccienoBaHue
"N3yuenue nonei
MOCTOSTHHBIX MarHuToB"

MarsuTHoOe moJe.
MaruauTHoOe 110J1€ 3eMJIM U
ero 3HaueHue s >KU3HU Ha
3emie

IToaroroska Kk
KOHTPOJILHOHM paboTe 1o
TeMe "DIIEKTpUUECKHE
3apsbl. 3apsHKEHHBIE Tela
U UX B3aUMOJEHCTBHS.
[TocTrosaHHBII
AIEKTPUICCKUN TOK"

18.03.2026

20.03.2026

25.03.2026

27.03.2026

08.04.2026

10.04.2026

15.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab124

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab3e0

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab660

https://academy-
content.apkpro.ru/ru/lesson/f21e7de0-
63eb-4632-8b72-4df409b1e2b4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acOba

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c




58

KonTponbnas pabota no
TeMme "DIeKTpUUYECcKue
3aps/ibl. 3apsKEHHBIC Tela
Y UX B3aUMOJICHCTBUS.
ITocTosiHHBIH
AIEKTPUIECKUI TOK" /
Bcepoccutickas
IpoBepoyHas paborta

17.04.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0abea8

59

60

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TEME
"[TocTostHHBII
AIEKTPUIECCKUI TOK" /
Bcepoccutickas
MpoBepoyHasi paboTa

OmnsIT Opcrena. MarautHoe
T10JI€ 3JIEKTPUUECKOr0 TOKa

MarauTtHoe nose KaTyuku

C TOKOM

22.04.2026

24.04.2026

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

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

61

62

IIpumeHeHne
AJIEKTPOMAarHuToB B
TexHuke. JlaboparopHas
pabota "U3yuenue
JEMCTBYSI MATHUTHOTO IOJIS
Ha IIPOBOJIHUK C TOKOM"

DIIEeKTPOABUTATETH
MOCTOSSHHOT'O TOKA.
Hcnonb3oBaHue
AJIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX

0.5

28.04.2026

30.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢




Y Ha TPaHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBanue u
u3ydeHue paboTbl
3ieKTpoaBUrarens"

OnbiTel Papazes. 3aKoH

https://academy-

63 3JEKTPOMArHUTHOM 1 06.05.2026 content.apkpro.ru/ru/lesson/4efaffb8-
unaykuuu. [pasumno Jlenua e 59ca-42ca-aadd-51bf8c17b9a2
DIEeKTpOTeHEPaTop.

CriocoOsI mostyueHus
o https://academy-
AICKTPUICCKON YHEPTHUH.
64 5 1 08.05.2026 content.apkpro.ru/ru/lesson/a9b16£56-
JICKTPOCTAHIIH Ha - 4¢08-4536-814d-2abd2d74b6bf

BO300HOBIIIEMBIX
WMCTOYHUKAX SHEPTUU
IloaroroBka k

o https://academy-
KOHTPOJIBHOW paboTe 1o

65 " 1 13.05.2026 content.apkpro.ru/ru/lesson/3c6c5b06-
TEME T IeKTpIHECKne 1 . £72b-48(7-8227-cd1e02d83808
MarHUTHBIE SBJICHUS
KonTponbHas pabota mo

66 TeMe "DIEKTPUUECKUE U 1 bubmaorexa LJOK

P " 15.05.2026  https://m.edsoo.ru/ff0acb14
MAar"HuTHBIE SIBIICHUS
PezepaHbiii ypok. Pabora ¢

67 TEeKCTaMH I10 TEME 1 bubmmorexa LHOK

" " 20.05.2026 = https://m.edsoo.ru/ff0accSe
TemnnoBwIe IBIECHUS
PesepBHblit ypok. Pabora ¢ https://academy-

68 TEKCTAMHU MO TEME 1 2.05.2026 content.apkpro.ru/ru/lesson/5df19d79-

"MarguTtHele SBiaeHus" T 1526-46d3-8bc7-ac9ad1a2a383
OBIIEE KOJIMYECTBO YACOB
1 68 14.5

10 ITPOI'PAMME




9 KUIIACC

KoauuecTBO 4acoB

OBUXXCHHUU 110 HaKHOHHOﬁ
mIockoctu"

Ne Hara DJIeKTpoHHbIe HU(pPOBbIE
Tema ypoka Kontpoabnbsie IlpakTuueckue
n/n Bcero U3ydeHust o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
MexaHu4ecKoe IBUKEHUE https://academy-
1 M A ’ 1 02.09.2025 content.apkpro.ru/ru/lesson/d339177¢-
aTepuajibHad Totka o7 31de-4c16-aadd-551cacb0845a
Cucrema orcyera.
2 OTHOCHUTENBHOCTH 1 Bubmaorexa IJOK
03.09.2025 @ https://m.edsoo.ru/ff0ad474
MEXAHUUYECKOTO ABUKEHUS

3 PaBHOMepHOE 1 bubnmoreka [JOK
MPSAMOJIMHEHHOE ABUKECHHUE 05.09.2025 | https://m.edsoo.ru/ff0ad19a
HepasHomepHoe
MPSAMOJIMHEIHOE IBUKCHHIE https://academy-

4 Cp A ' 1 09.09.2025 content.apkpro.ru/ru/lesson/77b45564-

PEAHAA U MTHOBCHHAA M7 faf2-4120-9bea-78¢9¢313660b
CKOPOCTh
[IpssMmonuneiHOE

5 aBHOYCKOPEHHOE 1 Eubmiorexa IOK
PaBHOYCHOP 10.09.2025  hitps://m.edsoo.ru/ff0ad8d4
JIBH>KEHUE. Y CKOpEHUE
CxopocTh MPSIMOJIMHEHHOTO

ABHOYCKOPEHHOTO https://academy-

6 P Y pF 1 12.09.2025 content.apkpro.ru/ru/lesson/62184bbd-
Asioxerms. Ipaguk D7 f8fa-4b2a-b216-e92 1aca3265
CKOPOCTH
JlaGopatopHnas pabora
"Onpenenenue yCKOPEHN

7 TenaanH aBHoyCKop €HHOM 1 1 Bubmiorexa LIOK

Pup YCKop 16.09.2025  https://m.edsoo.ru/ff0adb18




CB00OgHOE MaIeHHE TEIL.

https://academy-

8 content.apkpro.ru/ru/lesson/377f8c52-
Omerrot Faies 17.09.2025 4943 4fiob-9a48-0a0d9da545c1
PaBHOMEpHOE ABMXKEHUE 110
OK "HoctH. Ilepuon u

9 qafi}‘zia o0pa e}II)I/ISI Eubmorexa LIOK

. part ] 19.09.2025  https://m.edsoo.ru/ff0ae176
Jluneiinas u yrioBas
CKOPOCTH
LleraTpocTpeMuTeIbHOE https://academy-

10 pocTp 73.09.2025 content.apkpro.ru/ru/lesson/0b71601a-
yexopenue V7 3724-470d-9ef9-c529£8496£9

1 Ilepssiit 3akoH HploToHA. bubmmorexa [IOK
Bexrop cuibl 24.09.2025  https://m.edsoo.ru/ff0ae612

2 Bropoii 3akoH HeroToHa. bu6nuorexa [IOK
PaBHonelicTByrOMmAas cuna 26.09.2025  https://m.edsoo.ru/ff0ae72a

13 Tpernii 3akon HproToHa. bubnmoreka [JOK
Cynepno3uuus cui 30.09.2025  https://m.edsoo.ru/ff0ac982
Pemrenue 3agad Ha

14 IpUMEHEHHUE 3aKOHOB bubmmorexa LHOK

P 01.10.2025 | https://m.edsoo.ru/ff0acbbe
Hrrotona

s Cuna ynpyroctu. 3aKoH bubnunoreka [JOK
I'yka 03.10.2025  https://m.edsoo.ru/ff0aeca2
Pemrenne 3amad mo teme https://academy-

16 C a 07.10.2025 content.apkpro.ru/ru/lesson/220af9{7-
(«HIa ynpyrocti» Y- 4d11-48fa-9a88-f4a46572ch6e
JlabopaTopHas pabora

17 «O1 l:: eJ'II;HI/IeI:KeCTKOCTI/I Bubmiorexa LIOK

pel 08.10.2025 = https://m.edsoo.ru/ff0ace28

MPYKAHBDY




bu6mmoreka [JOK

18 C e
I 10.10.2025  https://m.edsoo.ru/ff0af738

19 Pemenue 3agau no reme bubmuoreka [JOK
«Cwuna TpeHus» 14.10.2025  https://m.edsoo.ru/ff0afa26
Jlaboparopnas pabota
"Onpenenenue bubnmoreka [JOK

20
Kod(hduMeHTa TpeHus 15.10.2025  https://m.edsoo.ru/ff0af8be
CKOJIbXeHUs"

Pewenne 3amad o reme
" bubnuorexa [IOK
21 3axonbl Hetorona. Cuna
" 17.10.2025  https://m.edsoo.ru/ff0afb8e
ynpyrocti. Cuiia TpeHus
Cuna TsHKeCTH U 3aKOH

2 BCEMHUPHOI'O TATOTECHMUS. bubnuoreka [IOK
YckopeHue cBOOOTHOTO 21.10.2025  https://m.edsoo.ru/ff0af044
TaCHHUS
VYpoxk-koHpepeHuus
"JIBUKEHUE TET BOKPYT https://academy-

23 IPABUTALMOHHOTO IIEHTPA 9 102025 content.apkpro.ru/ru/lesson/76c46bb3-
(Conuneunas cucrema). T e264-4ee3-ba74-2adf44969653
lamaxtuku"

Pemenwue 3anay mo teme
24 "Cuna TSKeCTU U 3aKOH bubmmorexa [TOK
" 24.10.2025  https://m.edsoo.ru/ff0af5{8
BCEMHUPHOTO TATOTEHUS
[TepBas kocMHuueckas
25 ckopocTb. HeBecomocTs 1 Bubnrorexa LIOK
P . 05.11.2025  https://m.edsoo.ru/ff0af33¢c
Meperpy3ku

26 PaBHOBEeCHE MaTepuabHOIT bubnuotexa [JOK

TOYKU. AOGCOJIFOTHO TBEPI0E 06.11.2025  https://m.edsoo.ru/ff0afe36




teno. PaBHoBecue TBEPAOIO
TeJla € 3aKPEIIEHHON OChIO
BpalleHusl. MOMEHT CHUJIBL.
LenTp TsxecTH
PaBHOBeCcue MaTepuaibHOI

TOYKH. AOCOIIIOTHO TBEPOE
teio. PaBHoBecue TBEPAOTO

bu6mmoreka [JOK

27 Teja ¢ 3aKpeIIEHHON OChIO 07.11.2025  https://m.edsoo.ru/ff0afe36
BpaleHusi. MOMEHT CHUJIBI.
LenTp TsxeCTH
Pemenue 3anay no teme
28 "MowmeHT cuibl. LlenTp Bubmmorexa LIOK
" 11.11.2025 = https://m.edsoo.ru/ff0b02b4
TSDKECTH
[ToaroroBka Kk KOHTPOJIBHOU
29 pabore 1o Teme bubnunoreka [JOK
"MexaHn4YecKoe ABUKEHUE. 12.11.2025 = https://m.edsoo.ru/ff0b0408
BzanmoneiicrBue ten"
KonTponbHas pabota mo
30 Teme "MexaHnueckoe bu6mmoreka [IOK
JIBHKEHHUE. 14.11.2025  https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Nmnynsc Tena. UMmmymse
31 CHJIBL. 3aKOH COXPaHEHUS bubnnorexa [JOK
HMITyJIbCa. YIIPYyroe u 18.11.2025  https://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMoJeiCTBHE
Pemrenue 3agad mo reMme
32 "3aKkOH cOXpaHEHUS Bubnworexa LIOK
19.11.2025 @ https://m.edsoo.ru/ff0b096¢c

nMmIyisca"




33

Ypok-koH(bepeHIus
"PeakTuBHOE JBUXKEHUE B

https://academy-
content.apkpro.ru/ru/lesson/14cb89cc-

MpUPOJIC U TEXHUKE" 21.11.2025 2943-494¢-9212-a1f1d7¢94320

34 Mexanunueckas pabota u bubmmoreka [JOK
MOIITHOCTh 25.11.2025 @ https://m.edsoo.ru/ff0b0a84

35 PaboTa cHIIbI TSKECTH, CHIIBI bubmuoreka [JOK
YIPYTOCTH U CUJIbI TPEHHUS 26.11.2025  https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota
«Omnpenenenne padoThI
CHJH)FI) B — PH https://academy-

36 p p 28.11.2005 content.apkpro.ru/ru/lesson/f84ed8a7-
PABHOMCPHOM AIBIDRCHHH A 4e39-40ca-8255-60d4884a5965
TeJa 1Mo TOPU30HTATHHON
MTOBEPXHOCTH»

CBs3b DHEpruu 1 padoThI https://academy-
37 n p P ' 02.12.2025 content.apkpro.ru/ru/lesson/b491{891-
OTCHIMATIBHAA SHEPIHA e b9a2-4bde-b94e-3868¢7181aca
Kunernueckas sneprus.
38 TeopemMa 0 KHHETUYECKOU bubmaorexa [JOK
P 03.12.2025 @ hittps://m.edsoo.ru/ff0b0c32
SHEPTUU
3aK0H COXpaHEHUS DHEPTUU https://academy-

39 p p 05.12.2005 content.apkpro.ru/ru/lesson/a7e3fbc6-
B MCXAHUKE e aldb-40ff-835¢-d58007¢04206
JlaboparopHnast pabota

40 «3yueHue 3akoHa bubmaorexa [IOK

. 09.12.2025  https://m.edsoo.ru/ffOb12fe
COXPAHEHHUS SHEPTUN

41 KonebarensHoE nBUKEHNE U bubmuorexa [JOK

€ro XapaKTEPUCTUKHN 10.12.2025 = https://m.edsoo.ru/ff0b1858




3aTyxaromue KojieOaHusl.

42 BrinyxaeHHbie KojaeOaHusl. bubmmorexa [TOK
12.12.2025 = https://m.edsoo.ru/ff0b20f0
Pe3onanc
MareMaTuueckuii u hitps:/lacademy-

43 . content.apkpro.ru/ru/lesson/215732af-
MPY>KUHHBIA MasSTHUKH 16.12.2025 b82-4625-88b6-cfd5¢35 ladbs
VYpok-uccienoBanue

m «3aBHCUMOCTb Mepuoja bubnunoreka [JOK
KOJIeOaHUM OT KECTKOCTH 17.12.2025  https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcCHI TPy3a»

[IpeBparenue sHepruu Npu https://academy-

45 content.apkpro.ru/ru/lesson/7f9f85d4-
MEXaHUYECKUX KOJICOAHMIX 19.12.2025 £330-4366-967a-c2e23fc6f993
Jlaboparopuas pabota

46 «OrnpeseneHue 4acToThl U bu6nuorexa [IOK
repuoia KoseOanui 23.12.2025  https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasTHUKA)

JlaGopatopHnas pabora
«IIpoBepka HE3aBUCUMOCTH
47 nepuo/ia KojebaHuu rpysa, bubmorexa HOK
24.12.2025  https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT
MacChl Tpy3a»
MexaHu4YecKre BOIHBI.

43 CaolicTBa MEXaHUYECKUX bubmuoreka [JOK
BOJIH. [IpogonibHBIE 1 26.12.2025  https://m.edsoo.ru/ff0b21fe
MTOTICPEYHBIE BOJTHBI
VPOK-KOH (bepeHuI/ISI https://academy-

49 "MexaHITECKIe BONHLL B 13.01.2026 content.apkpro.ru/ru/lesson/3276eeca-

8dea-41de-8c12-34c3aS5bdb0al




TBEPJIOM TEJIE.
CeiicMuueckue BOJIHBI"

3ByK. Pacripoctpanenue u

https://academy-

50 14.01.2026 content.apkpro.ru/ru/lesson/08da2230-
OTPWEEHHE SBYKA b c9e8-4f01-ab18-0ab94c5573aa
Ypoxk-uccienoBaHue https://academy-

51 "HaOaronene 3aBUCUMOCTH 16.01.2026 content.apkpro.ru/ru/lesson/4e81e495-
BBICOTHI 3ByKa OT 4YaCTOTHI" o 79cb-4a73-a691-93c03dcaa745
I'poMKoOCTB 3ByKa U BbICOTa https://academy-

52 TOHA. AKYCTUYECKUM 20.01.2026 content.apkpro.ru/ru/lesson/60d 15b42-
pe30HaHC o 3£6£-4586-b658-f1a754254038
Ypok-koH(pepeHus

53 "SF’)JH) asB(b pI/I nH(ppa3ByK B bubmoreia HOK

TPAsEYE 'I') Ve 21.01.2026  https://m.edsoo.ru/ff0b23ca
MIPUPOJIE U TEXHUKE
IToaroroBka K KOHTPOJIBHON

54 pabote mo Teme "3aKoHBI bubmmoreka [JOK
coxpaHeHus. MexaHn4ecKre 23.01.2026  https://m.edsoo.ru/ff0b25f0
Kose0aHus U BOJTHBI"

KonTponbHas padora no
" https://academy-
TeMe "3aKOHbI COXPaHEHHS.
55 M 5 27.01.2026 content.apkpro.ru/ru/lesson/638bbe33-
CRAMMHACCIHE KOMCOAI 1 o b773-43db-b0bc-f89629ecfc2a
BOJTHBI

56 DNEeKTpOMarHuTHOE MoJIe. bubnmnoreka [JOK
DJIEKTPOMArHUTHBIE BOJIHBI 28.01.2026  https://m.edsoo.ru/ffOb2abe
CpoiicTea https://academy-

57 30.01.2026 content.apkpro.ru/ru/lesson/f30ec400-
STCKTPOMATHHTHEIX BOTH b b6e9-49fc-8d3a-719a8aca97af

59 Ypok-KoH(pepeHIus bubnmoreka [JOK
"[lIxana 371eKTPOMarHUTHBIX 03.02.2026  https://m.edsoo.ru/ff0b2fe6




BoJH. Mcnonp3oBanue
3JIEKTPOMArHUTHBIX BOJIH
I COTOBOM cBsA3U"

VYpok-uccienoBaHue
"N3y4yeHue cBOMCTB

bu6mmoreka [JOK

5
? SICKIPOMATHITTHEL BOIH © 04.02.2026  https://m.edsoo.ru/ff0b2c6ec
MTOMOIIBI0 MOOUIIHBHOTO
tenedona”
Pemenue 3anay Ha
OTpe/ieNICHUE YaCTOThI U hutps://acadenty-

60 P . 06.02.2026 content.apkpro.ru/ru/lesson/9e12d741-
JUITHRL STCRTPOMATHITTHON e 7880-4112-bb8d-548eaSceS5f8a
BOJIHBI
DneKTpOMarHuTHasI

61 npupoja ceera. CKopocTh bubnmoreka [JOK
cBera. BonHoBbIE cBOCTBA 10.02.2026 = https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounnku cBera.

2 IIpssMonuneiHoe bubnnorexa [JOK
pacIpoCTpaHEHUE CBETA. 11.02.2026 = https://m.edsoo.ru/ffOb3658
3armenunsa Comnnua u JIyHsl
3aKOH OTpa)KEHUS CBETA.

63 3epkana. Pemenue 3a1au Ha bubnuotexa [JOK
IIPUMEHEHUE 3aKOHa 13.02.2026  https://m.edsoo.ru/ff0b38c4
OTpa)K€HUs CBETa

64 [Ipenomiienue cBeta. 3aKoH bubnnorexa [JOK
MPETOMJIEHHUSI CBETa 17.02.2026  https://m.edsoo.ru/ffOb3aca
ITonHoe BHyTpeHHEE

65 oT ameHHey(:T;)eTa bubmmorexa [JOK

e ] 18.02.2026 = https://m.edsoo.ru/ff0b3cS5c

Hcnonp30Bane mOJIHOTO




BHYTPEHHETO OTPaKCHUS B
ONTHUYECKUX CBETOBOJIaX

JlabGopaTopHas paboTta

"UccaeqoBanue
3aBUCUMOCTH yIJia

https://academy-

66 content.apkpro.ru/ru/lesson/82690c14-
MPETOMJIEHUS CBETOBOIO 20.02.2026 7145-4cc5-9¢34-9¢ 1 3ab90b 794
Jy4da OT yIJia MaJIeHus Ha
rpanuue "Bo3ayx-crexno""

Ypok-koHbepeHIus
"Hcnonb30BaHuE MOJTHOTO https://academy-

67 BHYTPEHHETO OTPAKEHUS: 24.00.2026 content.apkpro.ru/ru/lesson/0723e37c-
CBETOBOJbI, o 8396-409f-b04d-9720e732a2f4
ONTUKOBOJIOKOHHASI CBSI3b"

68 JIunzel. OnTuueckas cuiia bubmuoreka [JOK
JIMH3bI 25.02.2026 = https://m.edsoo.ru/ff0b3f2¢

69 [Toctpoenue n3odpaxeHuit bubnnorexa [JOK
B JIMH3aX 27.02.2026 = https://m.edsoo.ru/ff0b444a
JlaboparopHnast pabota

70 "Onpenenenue GOKyCHOTO bubnmnoreka [JOK
PACCTOSIHUS U OIITHYECKOM 03.03.2026  https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIIEH JTNH3HI"

YPpOoK-KOH(pepeHI s
71 "CI))HTqucSHS J'II/II;—IISOBI)IC bubmorexa HOK
04.03.2026  https://m.edsoo.ru/ff0c0a7e
npubopsr"

7 I'ma3 xak ontuyeckas bu6mmorexa [IOK

cucTeMa. 3peHue 06.03.2026  https://m.edsoo.ru/ff0b4684




73

Ypok-koH(bepeHIus
"edextol 3penus. Kak

https://academy-
content.apkpro.ru/ru/lesson/Oc61ade8-

COXPaHUTH 3peHue" 10.03.2026 0e84-4d85-8611-4e0357cle84d
Pasznoxxenue Georo csera B
74 criektp. OnbiTel HetoTOHA. bubnunoreka [JOK
Ciio’)eHne CeKTpaIbHbIX 11.03.2026 = https://m.edsoo.ru/ff0c0f4dc
uBeToB. Jlucrnepecus cBera
JlaGopaTopHas pabota
"OnbITHI IO Pa3JI0KEHUIO
0eJIoro CBETa B CIICKTP H
75 BOCIIPUSATHIO I[BETA bubmnorexa [IOK
P t 13.03.2026 = https://m.edsoo.ru/ff0c0e2a
MPEAMETOB MPU UX
HaOJII0ICHUH Yepe3
I[BETOBBIC (PUITBTPHI"
YPpoK-IIpaKkTUK
" P P yi/l https://academy-
BomHoBbIE CBOliCTBaA CBETA:
76 17.03.2026 content.apkpro.ru/ru/lesson/f4cc471d-
JWCTIEPCHA, UHTEPDEpeHIIS R 5d25-49ca-bb72-6088e3¢82270
u qudpakmus”
77 OmnsiThl Pesepdopna u bubnnorexa [JOK
IJIaHETapHas MOJEIb aTOMa 18.03.2026  https://m.edsoo.ru/ff0c12a8
https://academy-
IT bopa. M
78 OCTyJ]I;aTH opa. VIoreIp 20.03.2026 content.apkpro.ru/ru/lesson/60d025d9-
arona bopa o 9b38-481f-b601-6e9e616de921
Hcnyckanue u nornouieHue
79 cBeTa aToMoM. KBaHTEI bubmorexa LHOK
. ' ’ 24.03.2026  https://m.edsoo.ru/ff0c144c
JIuneliuaTeie CIEKTPbI
YPpOK-TIpaKTHK
80 "}II)a6JH0p eHHe le\'[/[eKT OB bubmmorera [TOK
A P 25.03.2026 = https://m.edsoo.ru/ff0c1550

UCIyCKaHus"




bu6mmoreka [JOK

81 P eé
AUMOAKTHBHOCTE I €€ BB 27.03.2026  https://m.edsoo.ru/ff0c1672
2 CrpoeHue aToOMHOTO sipa. bubmmoreka [JOK
Hyxknonnas Mmonens 07.04.2026  https://m.edsoo.ru/ff0c18ac
23 PagnoaktuBHbIC bubmuoreka [JOK
npespatienus. M3ortomsl 08.04.2026  https://m.edsoo.ru/ffOclal4
Pemtenue 3amay mmo reme:
84 "PagroaKkTUBHBIE Enbmorexa OK
" 10.04.2026  https://m.edsoo.ru/ff0c1b4a
MIPEBPAIICHUS
https://academy-
85 [lepuon nonypacnana 14.04.2026 content.apkpro.ru/ru/lesson/07cd5464-
T 9204-4¢32-8dff-91cf04e810e0
Ypok-koH(bepeHus
26 "PanuoakTUBHBIC U3TyYCHUS bubnnoreka [JOK
B MPUPOJIE, MEIULIUHE, 15.04.2026  https://m.edsoo.ru/ff0c2126
TeXHUKE"
SlnepHble peakuy. 3aKOHbI
87 COX paHeHESI 3apsiI0BOTO U Eubmiorexa OK
P P 17.04.2026  https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCET
DHeprus CBA3M aTOMHBIX
88 smep. CBSA3b MacChl U bubmmorexa LHOK
P- 21.04.2026 @ https://m.edsoo.ru/ffOc1d7a
SHEPTUU
https://academy-
Pemrenue 3agad mo reMme
89 "o " 2 04.2026 content.apkpro.ru/ru/lesson/8c17b968-
JIEPHBIC PEAKIINH S 1166-4a82-9201-d678c6d01dbf
Peakmuu cuaTE3a U AETIEHUS
90 simep. UcTOUYHUKH SHEPTHHU bubmmorexa LOK
P: p 24.04.2026 @ https://m.edsoo.ru/ffOc1e88

CouHiia 1 38631




91

Ypok-koH(bepeHIus

"SI nepHast SHEpreTuKa.
JleficTBUS pagrOaKTUBHBIX
W3JIyYEHHI Ha )KUBbIC
opraHu3msl"

28.04.2026

https://academy-
content.apkpro.ru/ru/lesson/8d790b9b-
Sele-4435-a3ed-43e98c2f0ba8

92

[ToaroToBka Kk KOHTPOJILHOM
pabote mo Teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEKTPOMAarHUTHBIE BOJHBI.
KBanToBnie sBiaeHus"

29.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KontposbHas padota mo
TeMe "DJIEKTPOMAarHUTHOE
nosie. DJIEKTPOMarHuTHBIC
BOJIHBL. KBaHTOBBIC
SIBJICHUSA"

30.04.2026

94

95

96

[ToBTOpeHME, 0000IIEHNE.
Jlaboparopubie paboOThI MO
Kypcy "B3aumoneiictue

Ten"

IToBTOpenue, o6o0mIEeHNE.
Pemenne pacueTHBIX 1
Ka4C€CTBCHHBIX 3a1a4 I10
teme "TerutoBsie mporecch”

IToBTOpenue, o6o0IIEHNE.
Pemienue pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 10
teme "KIIJI TermoBsix
nBurareien”

05.05.2026

06.05.2026

08.05.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

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




[ToBTOpEeHME, 0000IIEHNE.
Pemrenne pacueTHsIX U

97 KA4eCTBEHHBIX 337124 110 1 bubmiorexa LIOK
8 12.05.2026  https://m.edsoo.ru/ff0c2b30
teme "KIIJ
3IEKTPOYCTaHOBOK"

[ToBTOpeHME, 0600IIEHNE.

98 JlaGoparopHble paboTHI 110 1 1 bubmorexa [IOK

13.05.2026  https://m.edsoo.ru/ff0c2c52

Kypcy "CBeToBbl€ SIBJICHUS"

[ToBTOpeHME, 0000IIEHNE.

99 Pabora ¢ Tekctamu 1o Teme | bubmuoreka [JOK
"3aKOHBI COXpaHEHHUS B 15.05.2026 = https://m.edsoo.ru/ff0c2d6a
MeXaHuKe"

[ToBTOpeHME, 0000IIEHNE.

100 Pabora ¢ Tekcramu o TeMe 1 Enbmiorexa LIOK

19.05.2026  https://m.edsoo.ru/ff0c2e82

"Konebanus 1 BOJIHBL"

[ToBTOpEeHue, 060061IEHNE.
bu6mmorexa [IOK

101 Pa6c 1
aboTa € TERCTAMH 110 Teme 20.05.2026 = https://m.edsoo.ru/ff0c3044

"CBeToBbI€ ABIcHUA"

[ToBTOpEeHue, 060061IEHNE.

PaGoTa ¢ TeKCTaM¥ 10 TeMe https://academy-
102 1 content.apkpro.ru/ru/lesson/98772937-

KBanToBas u simepHas 22.05.2026 6786-4666-9151-F2da5bd7610f

¢uzuka"

OBIIEE KOJIMYECTBO YACOB

10 ITPO'PAMME 102 3 27




IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

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 SIBJICHUC

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

CYLIECTBEHHbBIE CBOMCTBA (MPU3HAKU) (PUINUECKUX SIBICHUIN

1.4

OINMCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3ysd (DU3MYECKHE BENUYMHBI, NpPU OMHCAHUH TPABHILHO
TPaKTOBaTh (U3MUYECKUH CMBICT MCIOJIB3YEeMBbIX BEJIWYMH, HX
0003HAUYEHUsSI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMUYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD 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 3aKOHa U 3alHChIBAaTh €ro 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 maroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MUECKUX SIBICHUH, (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  3aJjaud  3alKChbIBaTh  KpaTKOE  YCIIOBUE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl U TPOBOJHTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peicHuA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOJ'Iy‘-IﬁHHOfI

(bu3nuecKoil BeTUYNHBI

1.8

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH
(GU3MYEeCKUX METOJOB, B OIMCAHUM HCCIECIOBAaHHUSA BBIICIATH
MpoBepsieMOe  MIpEeNroyiokeHue  (Tumoresy),  pas3iauyath U
UHTEPIPETUPOBATh IOJIYUYEHHBIM pe3yJbTaT, HaXOAUTh OIIMOKU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOAUTH OMNBITHI MO HAOTIOACHHUIO (PU3NYECKUX SIBICHUN WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSIECMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

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

3aJJaHHOH a0COIOTHOM MOTPENIHOCTH N3MEPEHUH

IPOBOJUTH MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCIOJIb30BAHUEM MPSAMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAHMM y4eOHOrO HCCIelIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJIHATh HM3MEPEHHUS, CIeAys MPeaJoKeHHOMY
IU1aHy, (UKCUpPOBaTh pPE3ylbTaThl IOJYYEHHOH 3aBUCUMOCTH
(hU3MYECKUX BEJIMYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOABI 1O PE3YyJIbTaTaM UCCICAOBAHNA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHMsI (U3UUECKUX BEIUYMH, CIETys
MPEIOKEHHON MHCTPYKLIMM: TP BBINOJHEHUN H3MEPEHUI
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

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

WCIIONIb3YSl 3HAHMSIT O CBOMCTBaX (U3MYECKUX SABICHUU U

HeoOxouMBbIe (PU3MYECKHE 3aKOHBI 1 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 MYyTEM CpPaBHEHHS PA3IUYHBIX MCTOYHUKOB
BBIICTISITE MH(POPMAIUIO, KOTOpas SBJSICTCS MPOTUBOPSYMBON WIIN

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

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

nH(OpMAaLIUY U3 OJHOIM 3HAKOBOU CUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMau (GU3HUECKOro
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, COIMIPOBOKAATH BBICTYIIJICHUEC 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
NpoBePsSIEMOro
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

OIMCHIBATh M3YYECHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHHA,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, NPU OMNMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH CMBICT  HCIOJB3YyEeMBIX  BEIHYHH,
0o0O3HaYeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysBI, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHMYUHY C
JPYTUMH BEIMYUHAMU, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (DU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHbI, IPU ITOM JaBaTb CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alHChIBaTh €ro MaTeMaTHYECKOe

BBIPAKCHUC

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 M3y4YeHHBIX 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
aHajM3a 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

BBIJCIATHE IIPOBEPACMOC MPEAIIOIIOKCHNEC, OUCHNBATE IIPAaBUJIIBHOCTD

nopsaaka ImpoBCACHHUA UCCIICAO0BAHUA, NCTIATh BHIBO/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 (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOMpaTh  IKCIEPUMEHTAIBbHYIO
YCTAHOBKY, CJHEAysl MPEIJI0KEHHOM HHCTPYKUHUH, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHDBI

1.13

1.14

CO6J'II-O,[L8.TB npaBujia 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 3I0pPOBbS M COONIOJCHHS HOPM 3KOJOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH cpee

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 JTUTEPaTypy (PU3MUYECKOrO COAEp KaHUsl, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VIHTepHeT; BiaaeTs HNpuéMamu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAITIH U3 OJHOM

3HAKOBOW CHUCTEMBI B APYTYIO

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
MOCTaBJICHHBIMU 3aJa4aMM, CJEJAUTh 3a BBINOJHEHUEM IUIaHA
JNEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENBHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

Kon
NMPOBEPAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI POrPaMMbl OCHOBHOTO 00111ero 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 MEPEBOAUTD NMPAKTUYECKYIO 337auy B y4eOHYI0, BbIIEIATh

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NICCKUX SIBICHUI

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 WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [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 U3yYEHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I“IGCKI/IX 3aKOHa UJIKM 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemiats pacuéTHble 3a7auu (omMparouiyecs Ha cucreMy u3 2 — 3
YPaBHEHMI), HCHOJb3Ysl 3aKOHbl U (OPMYNbI, CBS3BIBAIOLINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE AaHalW3a YCIOBHS 3aJadu
3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOUIME WM
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbl, HEOOXOAUMBIE
JUI pelIeHUs, TPOBOJAUTh PACUEThl U OLIEHUBATh PEATMCTUYHOCTD

MOJIYYE€HHOT0 3HAaUeHUs (PU3NMUECKON BEITUUUHBI

pacro3HaBaTh IMpOOJEMbI, KOTOPbIE MOXXHO PELIUTh IMpPU TOMOIIU
(bU3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAHUE UCCIIEI0OBAHUSL, BBIICIIATD
IIPOBEPSEMOE TNPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
MIPOBEJIEHUS MCCICIOBaHMs, [EJIaTh BbIBOJABI, 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,
OTIpe/IeTIsisl CPEeHEe 3HAUYCHUE HM3MEpSeMOil BeIWMYUHBI ((POKyCHOE
paccTositHue coOuparomei JuH3bl), 000CHOBBIBATh BBIOOP crocoba

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  (DU3MYECKHX  BEIUYUH:
IUIAaHUPOBaTh ~ HU3MEpEHHus,  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
UCTOYHUK CBETa, Jy4, TOHKas JHMH3a, IJaHeTapHas 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 MPH pPEIIEHUH Yy4eOHO-IMPAKTHYECKUX
3aJ1a4, ONITUYECKHE CXEMBI JJIsl IOCTPOESHUS N300pakKeHUH B INIOCKOM

3epKkae 1 coOuparomieit IMH3e

1.17

NPUBOAUTH TpUMEpHl (HAXOOUTh HHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCEJTHEBHON KHM3HM i obOecrieyeHUs: Oe30MacHOCTH  IpH

oOpameHuu ¢ TmnpubOpaMd H TEXHMYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAaHEHUS 3J0pOBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEICHUS B OKPYKAIOLIEH cpee

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu VIHTEpHET, CaMOCTOATENBHO (HOPMYIIHPYsI TOUCKOBBIN 3aIpoc,
HaXxOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOITYYCHHOMN
nHpOpMAIIM Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BBHINOJHEHUH YYEOHBIX 3aMaHU HAYYHO-
MOMYJISIPHYIO JINTEPATYpy (PU3UUECKOrO COJIEpKaHuUs, CIPABOUYHbBIC
Marepuaibl, pecypcbl cetu HMHTepHeT; 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, MMyOJIIMIHO MPEICTABIIATh PE3YJIbTAaThl IPOCKTHON HITN
HCCIEAOBATENIbCKOM  NEATENIbHOCTH, P 3TOM  TI'PaMOTHO
WCMOJIb30BAaTh HM3YYCHHBIM TNOHATUWHBIN anmapar HM3y4aeMoro
pasnena (U3MKU M COMPOBOXKAATh BBICTYIUICHHWE TMpE3EHTAIUeil ¢

y4€TOM 0COOCHHOCTEH ayJUTOPUN CBEPCTHUKOB

MIPH BBIMOJTHEHUH YY€OHBIX MTPOEKTOB U UCCIEIOBAHUN (HHU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3a/Jla4aMH, CIEAWTh 34 BBINOJHEHUEM ILJIaHA
JNEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon

pasaena JJ1eMEHTa
®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIET'O MHUPA

IIpoBepsieMble 1eMEHTHI COIePKAHUS

1.1

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

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 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#H#113Mepenne paccTOSIHUM.
#H##Par###113mepenre 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#H#H#Par###0OnpeneneHue pa3MepoB MaJbIX Tell.
###Par###I3mepenne  TemrepaTypbl TpH  TIOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TECMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNUN BEIIECTBA

2.1

##H#Par###(CTpoeHre BellecTBa: aTOMBl U MOJIEKYJIBI,
ux pasMepbl. ONBITHI, JOKAa3bIBAIOLINE JHCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par### ]| Biokenne  vactuir  BemectBa.  CBs3b
CKOPOCTH JBWIKEHHUS YaCTUIl C TeMIepaTypoi.

bpoynoBckoe nBmxenue, 1uddysus

2.3

BzaumopeiicTBre YyacTHUI] BEIIECTBA: IMMPUTSKCHUEC N

OTTAJIKUBAaHHUE




#H##Par### ArperaTHoie COCTOSIHUS BEIIECTBA:

CTpOCHUE rasos, JKAJKOCTEN U TBEPABIX
2.4 (KpUCTAJUTMYECKUX)  TeJl.  B3auMoCBs3b  MEXIYy
CBOMCTBAaMM  BEILIECTB B  Pa3HbIX  arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOECHUEM
2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTueckue paboThI:
#H##Par###01enka 1uaMeTpa aToMa METOJIOM PSIOB (C
ucronb3oBanueM pororpadmii).
2.6 ###Parf##OnbITBl 110 HAONIOACHUIO  TEIJIOBOTO

paclIMpeHust ra3oB.
#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.  CpenHssli  CKOpPOCTb  IpHU
3.2 HEPaBHOMEPHOM JBM)KEHHUU. Pacuér myTu M BpeMeHu
JIBUYKECHHUS
SBnenue nHepuuu. 3akoH MHEpLUMU. B3auMmopelicteue
33 TeN KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
14 ##H#Par###1notHocTs BemecTBa. CBsA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOAEUCTBUS TE
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
' IIOMOUIbIO JUHAMOMETpA
37 ###Par#H#IBnenue 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###Cnoxenne cui, HapaBICHHBIX IO OJIHON
' npsMoi. PaBHoIeNCTBYIOIIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OmpeneneHre CKOPOCTH PaBHOMEPHOTO JIBHIKEHUS
(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

@u3nyecKue SABJICHUS B IPUPOJE: IIPUMEPHI ABUKEHUS C
PasINYHBIMH CKOPOCTSIMH B JKUBOW M HEKUBOU IIPUPOJIE,

HCﬁCTBHC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKne yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TIABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 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. OnpIT 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

[TpakTiueckue paboThI:

UccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT
0o0béMa TOrpyKEHHOH B JKUIKOCTh YacTH Tela.
OmnpeneneHye BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH
Ha Telo, MNOrpyxéHHoe B KuakocTe. IIpoBepka
HE3aBHCUMOCTHU BBITAJIKUBAKOLIEH CUJIbI, IEUCTBYIOLIECH
Ha TEJI0 B JKHUAKOCTH, OT Macchl Tena. OMbITHI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb  BBITAJIKHUBAOIICH
CUJIBI, ICHCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00BbEMaA
MOrPYKEHHOM B JKMJIKOCTh YaCTH Te€Ja U OT IUIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMPOBAHUE JIOJAKM W  OIpeaesneHue  e€

pr3OHO,I[’LéMHOCTI/I

4.10

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

IJIaBaHUE PBIO

4.11

TexHUuyecKkue yCcTpPOWCTBA: COOOIIAIOIINECS COCYbI,
YCTPOMCTBO BOJAOINPOBOJAA, THAPABIUYECKHI Mpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, MOPIIHEBON HACOC,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT 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»  MexaHuku. Koaddunment

5.5 IIOJIE3HOTO NEUCTBUA MEXaHU3MOB. 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 CUIIBI TPEHHS TPU
pPaBHOMEPHOM JIBMJKEHHUU Teja MO TOPU30HTaJIbHOU
noBepxHocTU. lccnenoBaHue yCiIOBUH paBHOBECUS
peruara. Mamepenue KIIJ[ HakIOHHOM TMJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUs MEXaHUYECKON YHEPTrUuu

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

MCEXaHU3MBbI B 6BITy

IIpoBepsiemble 1eMEHTHI COIePKAHUS

TEIUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTpPOeHHUs Bewiecrsa. Macca U pasmepsl
MoJieKyll.  OmbITBl, IMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHU A MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOfI TeOpHUn

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
KoymmuectBo  TemnoTel.  YaelbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [lnaBneHue ©W  OTBEpAEBaHHE  KPUCTAJUIMUYECKHUX
' BELLECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcnapenwue.
610 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxnocTs Bo3yxa
6.14 OHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrOPaHUs
[Ipuntuner  pabotel  TemioBbix aurarened  KIIJI
6.15 TEIUIOBOTrO ABHUTaTeNsl. TennoBble JBUTAaTENIM U 3alATa
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TETJIOBBIX MPOIleccax
[TpakTudeckue paboThI:
#H#HPar###OnbITEI 10 OOHAPYXKEHUIO JCHCTBUSA CHII
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
##H#Par###0NbITBl 110 BBIPAILIMBAHUIO  KPHUCTAJIOB
6.17 IIOBAPEHHOM COJIM WK caxapa.

#HHPar###ONBITEI 10 HAOMIONEHUIO  TEINIOBOTO
paciIMpeHust ra3oB, )KUJIKOCTEH U TBEPIBIX Tell.
###Par###Onpenenenue qaBieHus BO3ayXa B OaJuIoHe

HITPHILIA.




#H#HPar###OnbIThl, NEMOHCTPUPYIONINE 3aBHCHUMOCTD
JaBJICHUS BO3[yXa OT ero o0b&Ma U HarpeBaHUs WU
OXJIQXKICHUSI.

###Par##1 poBepka TUIIOTE3bI JIMHEWHON
3aBUCHMOCTH  JUTMHBI ~ CTOJNOWKA  JKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
###Par###HaOmonenne  M3MEHEHUST  BHYTPCHHEH
SHEPruM Tella B pe3yabTaTe TEIUIonepeaadyn U padoThl
BHEIIIHUX CHIL.

###Par###lIccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOJBIL.
###Par###Onpenenenue KOJIMYEeCTBA TEILJIOTHI,
MOJIYYEHHOTO BOJIOM TPH TEIUIOOOMEHE C HarpeThiM
METAITMYECKUM LUTUHAPOM.

#H#Par###O0npenenenue  yaeiabHOM — TEIUIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mpoiiecca UCTIapeHus.
#H##Par###0OnpenesiecHue OTHOCUTEIIBHOW BJIaKHOCTU
BO3/TyXa.

###Par###Onpenenenue yAEeTbHON TETIOTHI

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: KaNWUIAPBI, IPUMEPHI
MCII0JIb30BaHUsI KPUCTAIIJIOB, KUAKOCTHBIN TEPMOMETP,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THTPOMETpBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHUs.

DJIEKTPUYECKUE 1 MATHUTHBIE 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. [lpuHunun — cynepno3unuu
ANEKTPUYECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu »siaekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

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

7.5 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 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
CormnpoTuBieHNE MPOBOJIHHUKA. VY nenbHoe

7.9
CONPOTHUBIICHUE BEILIECTBA

7.10 3akon OMa 11 yJacTKa 1enu
[TocnenoBarenbHOE W TMapalieTIbHOE COCIUHECHHE

7.11
MIPOBOTHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyna — Jlenua
DneKTpUYecKne Henu U MOTPEOUTENTH SJIEKTPUUECKOM

7.13
sHepruu B ObITy. KopoTkoe 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, JI€MOHCTPUPYIOIIIHE 3aBUCHUMOCTh
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEYHOTO CEUCHUS U MaTepraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNEAOBATEIbHOM COEMHEHUU [BYX PE3UCTOPOB.
[TpoBepka mpaBuiIa AJsl CUJIBI TOKA MPU MapaiebHOM
coeMHEeHUU pe3uctopoB. OmpeneneHne  pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro 4Yepe3 Ppe3nucTop.
OnpeneneHre MOITHOCTH — JJEKTPUUECKOTO  TOKa,
BbI/IETISIEMON Ha pe3ucTope. HUccnenoBanue
3aBHCHMOCTH CHJIBI TOK, UAYIIETO Yepe3 JaMIIOUKY, OT

HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpesarens.




Hccnenosanne MarHUTHOTO B3aMMOICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydyeHWe MarHMTHOIO MOJs
MMOCTOSIHHBIX MAarHUTOB TIPU WX OOBEIUHEHUU W
paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnBITHI,
JIEMOHCTPUPYIOIINE 3aBUCHUMOCTD CHIIBI
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 JIJIS1 )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 MEXAHWYECKUE 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###CBoOorHoe nanenue. OnbIThl [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##(Cuia TpeHUs: CUIa TPEHUS CKOJIbXKEHUS,
' 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#H#PaBHoBecHe 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
SHEPruu 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
###Par####3aKkoH 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.
Onpenenenne KodpGUIUEHTa TPEHUS CKOJbKEHUS.
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 TOJIBHIKHOTO

0JIOKOB

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

MEXAHNWYECKUE KOJIEBAHUA 1 BOJIHBI
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9.1

KonebarensHoe NIBIDKCHUE. OcHOBHEIE
XapaKTepUCTHKU  KOJeOaHWil: Tepuoja, 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 3JIEKTPOMArHUTHBIX 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 [Ipenomnenne cBeTa. 3aKOH TIPEIIOMJICHUS 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###ccienoBanue 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
NpPEJOMJICHUSI CBETOBOTO Jiydya OT yrja MaJeHUs Ha
IPaHMIIE «BO3YX — CTEKJION.

###Par#t##lonyuenne M300paXeHUH C TOMOIIBIO
coOuparouien JMH3bI.

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

#H##Par#H###OnbIThl 10 BOCIPUSATUIO 1[BETa MPEAMETOB

IpU UX HAOIIOACHUH Yepe3 LIBETOBbIC (DUITBTPHI

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
KBAHTOBBIE AABJIEHU 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
' MacCOBOI'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:

HaGmoieHne CHOMIHBIX W JIMHEWYATBIX CIIEKTPOB
U3JIy4EHHUS.

UccnenoBanue TpeKOB: U3MEPEHUE SHEPTUM YaCTHULIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenune paarnoakTUBHOTO (hoHA

@usznueckue sBICHHUS B IPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢on, KOCMUYECKHE JTy4H,
PaAMOAKTUBHOE M3JIyYEHUE MPUPOJHBIX MUHEPAJIOB,
JIECTBUE DPANMOAKTHBHBIX M3IyYEHUH HAa OpPraHU3M

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 odpasopanust Ha ocHose PI'OC

[lonumanue ponau (QU3MKK B  HAYYHOW KApTHHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIU DKCIIEPUMEHTA B
¢usuke, o cucremoobOpasywomeld poiu (UMK B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOrHil, 00 3BOJIHOLUU
(bu3MYecKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE POCCUHUCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHH

3HaHUsA O BHUJAX MaTepuu (BEHIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CyLIecTBOBaHMsS MaTrepuu, 00 aTOMHO-MOJEKYJISPHON
TEOPUU CTPOEHUS BELIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
Opupoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHME pa3iMyaTh SBJICHUS IO ONHCAHUIO HUX
XapaKTEepHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
JaHHOe (pU3MYECKOoe SBIIEHUE; YMEHHME paclo3HaBaTh IMpPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM IOHATUIHOIO ammapara U CHMBOJIMYECKOTO
si3pIKa (PU3UKU U UCIOJIb30BAHUE UX JUIS pelIeHHs y4eOHBIX 3a7ady;
YMEHHUE XapaKTepU30BaTh CBOMCTBa Tel, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHBbIE CBOWCTBA Tel U (U3NYECKUE

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

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTr0IeHHsI PaBIIT 0€30MaCHOTO TPyJa: HaOMoAeHHE (U3HIECKUX

SIBJICHUU:




YMEHHE CaMOCTOATENBHO COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
W3 TaHHOTO Habopa 00OpYIOBaHMS IO MHCTPYKIIUU, OTIHCHIBATEH XOJ]
OIIBITA U 3alUCBHIBATh €0 Pe3yJIbTaThl, POPMYIUPOBATH BBIBOBI;
MNPOBCACHUC MPSAMBIX KW KOCBCHHBIX I/I3MepeHI/II71 (bI/ISI/I'-IeCKI/IX
BEIMYMH: YMEHHUE IUIAHUPOBaTb HW3MEPEHUs, CaMOCTOSATEIIBHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HMHCTPYKIUH,
BBIUUCIIATh 3HAUYEHUE BEJIUYMHBl M aHAJIM3UPOBATH IOJyYEHHBIE
pe3yiabTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPEIIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX OSKCIICPUMCHTAJIbHBIX PICCJICI[OBaHI/Ifl;
CaMOCTOSITEJIBHO COOMpaTh HSKCHEPUMEHTAJIbHYK) YCTaHOBKY U
IIpOBOANTD HCcCiIeJ0BaHUuEC I10 HUHCTPYKIIHHU, MMpEaACTaBJIATh
MIOJTyYEHHbIE 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH B BUJE TAOIUI] U
rpadUKoOB, YYWUTHIBaTh IMOrPEUIHOCTH, JENaThb BBIBOJABI IO

pe3yiibTaTaM HCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHas TOUka, aOCOMOTHO TBEPIOE TEIO, MOJIENN CTPOCHHS
ra3oB, XUJAKOCTEH M TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMa,
HYKJIOHHAsi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsACHEHUS (bHSH‘leCKI/IX IpoueccoB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ U B KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOUTh OOBSICHEHHE C OMNOpPOW Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUH, (U3NYECKHe 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIA

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ys 3aKOHBI H  (opMyIbl, CBs3BIBalONIME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlMChIBaTh KpaTKOE YCIOBHE 3a/auH,
BBISIBIIITH HEJIOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HE00X0AUMBIE JUTs €€ PelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHCTUYHOCTH TOJTYYEHHOTO
3Ha4YeHHUs (pU3MUECKON BETMUNHBI; YMEHUE ONPEAEISATh Pa3MEPHOCTD

(bu3nuecKoil BeMYNHBI, MOJTYYEHHON IPU PEIIEHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JIEHCTBUS TEXHHUYECKHX
YCTPOKICTB, B TOM YHCIIE€ OBITOBBIX NMPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NUECKHE

3aKOHOMCPHOCTH

10

YMeHHe HCIONIb30BaTh 3HaHUS O (U3WYCCKUX SBICHHSIX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHUu ¢  OBITOBBIMH  NPUOOpaMH U TEXHUYECKUMH
YCTPOHCTBAMH, COXpPAHEHHUS 3J0pPOBbS U COOJIOJCHHS HOPM
9KOJIOTUYECKOTO IOBEICHUS B OKPYKAIOUICH Cpeie; MOHUMaHHE
HEOOXOAUMOCTU TPUMEHEHHS JOCTHKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OneIT moMcKa, MpeoOpa3oBaHUs W TPEICTaBICHUS WHGOPMALUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; yMEHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJIYICHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YY€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
(bu3MUECKOTO CoepKaHMs, CIIPABOYHBIE MaTEepPHAIIbl, PECYPChl CETH
WNurteprner; BiameHue 0a30BBIMH  HaBBIKAMHU  IpeoOpa3oBaHUS
nH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHHUE
co3qaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

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




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
. Mexannueckoe paBuwkeHue. MarepuanbHas Touka. (Cucrema oTcuéra.
' OTHOCUTENBHOCTD JIBHKEHUS
PaBHOMepHOE U HepaBHOMEpHOE JBUKEHHE. CpenHss ckopocTs. Popmyna ams
1.2 BBIYMCIICHHS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE MpsAMOTMHENHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeIa OT
BPEMEHH B CIly4ae PaBHOMEPHOT'O MPSIMOJMHEUHOTO IBUKEHUS:
13 x(7)=x,+v[t
I'padvku 3aBUCUMOCTH OT BpPEMEHHU IS MPOCKIMH CKOPOCTH, MPOCKIIUU
NepeMenieHus, IMyTH, KOOPAMHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpAMHATHI Tejla OT BPEMEHHU B Cllydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBUYKEHMUS:
2
Sy(f)=vy, s+ ay= ;
2
@opMynbl IS MPOSKIUUA TEPEMENICHUs, TPOSKIIMH CKOPOCTH M TMPOEKIIUU
YCKOPEHHS IPH PAaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBUCHMOCTH OT BPEMEHH I MPOEKIHMH YCKOPEHUS, MPOEKIIHMH
CKOpPOCTH, NPOEKIMH TEepeMENICHUs], KOOPAUHATH MPH PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBIDKCHUH
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,




MPOCKIIMA CKOPOCTH M KOOPAWHATHI TPH CBOOOJHOM TMAJCHHWHM Teja 10

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 /i1 BBIYUCICHUS YCKOPEHUSI:

1.6
2
a. = L
R
@®opmyiia, CBSI3BIBAIONIAS IEPHO/ U YaCTOTY OOpPAIICHUS:
V= 1
T
Macca. ITnorHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloxeHue cui
1.9 SABnenue nnepuuu. [lepsslii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOPa CHJIbI, IEUCTBYIONIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F. 21 = _F1—>2

1.12

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

TPCHUA CKOJIbIKCHUS:




F_=u-N

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

113 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 ninanet Bokpyr Connua. [lepBas kocMudeckas CKOpOCTb.
HesecomocTs u neperpysku
Wmnynbe Tena — BekTopHast pusnyeckasi BeIMIUHA.
1.15 =m0
Nmnynbsce cucremsl Teil. M3sMenenue ummynbsca. VIMITysibe cuiibl
3aKOH COXpaHEHMs UMITYJIbCA I 3aMKHYTOM CHUCTEMBI TE:
1.16 p=myly +m, U, =const
PeaktuBHOE ABMKEHNE
Mexanunueckas pabota. @opmyiia s BBIYUCICHUS PaOOThI CHIIBI:
A=Frcosa
MexaHnueckas MOIHOCTb:
1.17
n=4
I
Kunernueckas u norenuanpHas sHeprus. @opmyiia a1 BBIYMCIECHUS
18 KMHETUYECKON SHEPTUU:




Teopema 0 kMHETHYECKOU 3HEpPTrUr. DopmMyria AJisl BEIYUCICHUS
HOTeHHHaHLHOﬁ OHCPIHUU TCJid, MIOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIuUs:

E=E;+E p
1.19 .
3aKOH COXpaHEHMsI MEXaHUUECKOM 3Hepruu. @opmysa 71 3aK0Ha
COXpaHEHUsI MEXaHUYECKOM PHEPIrUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpalieHuEe MEXaHUYECKOW SHEPTUHU NPU HATUYNUH CUIIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Poryar. MomenT cunbl: M - Fl.
VYcioBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToxBroxHBIN 1 HenoABWKHBINA 0J10kU. KIT/I mpocThIX MEXaHU3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyita 11 BBIYKMCIICHUS 1aBJICHHS TBEPIOIO Tena:
_F
Prs
191 JaBnenue raza. ATMocdepHOe 1aBlIeHUE.
I'mapocraTnyeckoe naBlIeHUE BHYTPU KUJIKOCTH.
dopMyna 1151 BBIYMCIICHUS 1aBIICHUS] BHYTPHU KUIKOCTH:
P=Pgh+Dp,
1.22 3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. Dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
123 JEUCTBYIOLIEH Ha TEJIO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

Foug =pgV




VcaoBue nnaBanus tea. [lnaBanue CyAO0B 1 BO3AYXOILIaBaHUEC

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; KECTKOCTH
NPYXKUHBL, KOA(POHUIMEHTa TPEHUS CKOJIBKECHUS; Pa0OTHI CHUIIBI TPEHHUSI, CHIIBI
YIPYTOCTH; CPEAHEH CKOPOCTU ABMKEHHsI OpyCKa M0 HAKIOHHOM IIOCKOCTH;
YCKOpeHUsi OpycKa IpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; 4YacTOThl W IepHoja
KoJ1e0aHui 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>KUHbBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaNpaBIISIONICH;
nepro/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 U OTJIUBBI, JBUXXCHHUC ILIAHCT ComHeuyHon CHUCTEMBI,
PCAKTUBHOC ABUKCHUC JKUBBIX OPTraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIUSIHUC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpraHus3M, IIJIaBaHHC pLI6, BOCIIpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, HYHaMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKH ITOJIOXKCHUA, pAaCCTOAHUA U
YCKOPE€HHA, IAWHAMOMETpP, IIOAIIMIIHUKH, PaKEThl, pbIyar, HOI[BI/I)KHBII‘/'1 n

HGHOHBH)KHLIﬁ 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTbIC MCXAHU3MLBI B 6LITy,

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

2 TEIIJIOBBIE 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 Temnomepenaya Kak crocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPrUU

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

2.8

O=am(t,—1)
3aKOH COXpaHEHMsI PHEPrUM B TEIUIOBBIX IpoIEeccax. YpaBHEHHUE TEIJIOBOIO
Oananca:
2.9
O +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! padoTe! TermoBeix aurateneit. KI1/ remioBoro asurarens

2.15

2.16

2.17

IIpakxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 [IWIMH/IPA; KOJIUYeCTBa
TEIUIOTHI, TMOJYYEHHOTO BOJOW KOMHATHOM TeMmmeparypbl (PUKCUPOBAHHOM
Macchl, B KOTOPYI OIyIIEH HarpeTblil LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAAQHHOT'O HArpeThIM LUJIMHIPOM, IMOCJIE OMYCKaHUsA €r0 B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BJIAXKHOCTU BO3/lyXa; YACIbHOW TEIJIOTHI
IJIaBJieHUsl Jipaa. lccnegoBaHWe W3MEHEHMS TEeMIepaTypbl BOJABL P
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIJI0OOOMEHA MPH CMEIIMBAHUU XOJOIHOW U

ropsiueit 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

QHCKTpI/ISaHI/IH TCII. I[Ba BUJA 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. HpOBO}IHI/IKI/I H IUSJICKTPUKHU




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

Hanpsioxenue.
3.6 I=q/t,U=A/
DNEKTPUUECKOE COIPOTUBIICHUE. Y IETIbHOE 3IEKTPUUECKOE COIPOTUBIICHHUE:!
3.7 R =pl/S
13 3axon Oma a1 yyacTka aiekrpudeckoi uenu: I = U/R
ITocnenoBarenbHOE COCTMHEHNUE IPOBOAHUKOB:
I =1,; U=U,+U,; R=R +R,
1 1 2 1 2
3.9 [TapannenpHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUSL:
U=UsI=I+I;R=2.
2 2 ’
CMemiaHHble 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
W3mepenue  3NEKTPUYECKOTO  COMPOTHUBICHUS  PE3UCTOPA;  MOIIHOCTHU
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.

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

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




CONPOTUBIIEHU OT JJIMHBI IPOBOJIHUKA, IIOIIAIN €r0 IOIEPEYHOIO CCUECHUS U
YIEIBHOIO COIIPOTUBIICHHUS.

IIpoBepka nmpaBuiIa I 3JEKTPUYECKOTO HAIPSKEHUS IIPU MTOCIIEN0BATEIbHOM
COCIMHEHUM IIPOBOJHUKOB; IPABWJIA JUIS CHJIBI 3JIEKTPUYECKOrO0 TOKa IIPH

napayuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue s6NeHUs 8 nNpupode: DIIEKTpUUYECKHE sBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMJITH, Ipeiid MOIF0CcoB,
POJIb MATHUTHOTO TIOJISI JIJIs )KM3HU Ha 3eMie, TOJSIPHOE CUSTHUE
Texnuueckue ycmpoiicmea: 3JIEKTPOCKOI, aMIEPMETp, BOJBTMETP, PEOCTaT,
CUETYMK  DJCKTPUYECKOH OSHEPruu, dJICKTPOOCBETUTENBbHBIE MPUOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPOPUOOPHI (mpuMepsI), ANEKTPUICCKHE
MPEIOXPAHUTEINN, JJICKTPOMATHUT, JJICKTPOJBHUTaTeNIb TOCTOSIHHOTO TOKA,
TE€HEPATOpP MOCTOSHHOTO 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 nuH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

' ymu3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. Onruueckue mprudopbl
Ilpakmuueckue pabomol
N3mepenue onTuueckoil cuibl cobuparomieil JTUH3bI, (OKYCHOTO PacCTOSHUS
coOuparomeld JUH3bI (IO CBOMCTBY paBEHCTBA pa3MEpoOB MpeaMmeTra U
M300pakeHus], KOrJa MpeMeT pacloio’keH B JBOMHOM (okyce), mokazarens

3.26 MIPEeIOMJIEHHUS CTEKJIA.
HccnenoBanme CcBOMCTBA  M300paKEHUsS, TMOJYYEHHOTO C  TOMOIIBIO
coOuparomel JUH3bI; U3MEHEHHUS! (POKYCHOTO PAaCcCTOSHUSL JBYX CIOXKEHHBIX
JIUH3; 3aBUCUMOCTH yTJjia MPEIOMJICHHs] CBETOBOTO Jy4a OT yria MajJeHus Ha
TPaHMIIE «BO3IYX — CTEKIIO»

327 Quzuueckue 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-, ramMmma-u3aydeHus. Peakiuu anbda-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anba-gactui. Ilmanerapras Mopaensb

' aToMa

4.3 CocrtaB aToMHOTO siApa. M30TombI

4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsZIOBOIO U MaCCOBOTO YHCEI
Qu3zuueckue s61eHUs 8 Npupode. €CTECTBEHHBIN paauoaKTHBHBIA (OH,

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

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUIYaTbHBIN TO3UMETP, KaMepa

BI/IJ'ILCOHa, AACpHad OHCPIreTHKaA




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHb: YUeOHUK; 3-¢ U3/IaHKE,
nepepaboranHoe [lepoimkun .M., BanoB A.W. AkiinonepHoe 00111eCTBO
«3narensctBO «IIpocBemienue»

» dusuka: 8-i1 kacc: 0a30BbIM YPOBEHb: YUeOHUK; 3-€ U3/IaHUE,
nepepadoranHoe [leppikun .M., UBanoB A.M. AkunoHepHOe 00111eCTBO
«3narensctBO «lIpocBenieHne»

» Gusuka: 9-i kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3/IaHuE,
nepepadotantoe [leppimikun .M., I'yrauk E.M., IBanoB A.W. u np.

AximonepHoe o6miectBo «M3marensctBo «lIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

7 KITACC

1. ®usuka. 7 knacc, yueOnuk. A.B. [I€peimkua. M.:JIpoda.

2. ®usuka, 7 kiacc, yaueonuk/I'paueB A.B., [loroxes B.A, CenusepctoB A.B.,
Mocksa "IIpocsemenue» 2023r

3. ®usuka, 7 kiacc, paboydas tetpaar Ne 1/I'paueB A.B., [loroxes B.A, bokos
IL.IO., BumnskoBaE.A, Mocksa "lIpocsemenue» 2023r

4. ®usuka, 7 knacc, padbouas terpanas Ne 2/I'paueB A.B., [Toroxes B.A, bokoB

I1L.1O., BummnskosaE.A, Mocksa "l[Ipocsemenne» 2023r



5. ®usmka, 7 kiace, Jlabopatopusie padotsl/I'paueB A.B., [Toroxes B.A,
Mocksa "IIpocsenienue» 2023r
6. B.1. Jlykamuk. COoopHuK 3a1a4 no ¢pusuke. 7-9 kmacc. M.: [IpocBeiienue,

2007.

8 KJIACC
1. A.B. Iléppiukun. @usuka. 8 kiacc. M.:Jpoda.

2. ®usuka, 8 knacc/I'pauer A.B., [Toroxes B.A, Bumnsakosa E.A., Mockpa

"IIpocsemienue» 2023r

3. B.W. Jlykamuk. COopHuK 3aa4 no pusuke. 7-9 kimacc. M.: [IpocBemienue,

2007.

9 KITACC
1. A.B. [Iéppimkun, E.M. I'ytHuk. ®usnka. 9 kinacc. M.:[Ipoda,2011.

2. ®usuka, 9 knacc/I'paueB A.B., [Toroxxes B.A, bokos I1.}O., Mocksa

"IIpocsemenune» 2023r

3. B.W. JIykamuk. CoopHuK 3aaa4 1o ¢pusuke. 7-9 kiacc. M.: IIpocBenienue,

2007.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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