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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHWUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHON 00pa30OBaTENbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (penepanbHOi paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHOHAYYHOM TIPaMOTHOCTH OOYYalOIMUXCS W OPraHU3alUI0 U3YyUYECHUS
bU3MKM Ha JEATEILHOCTHOM ocHOBe. B mporpamme mo (pu3MKe YUYUTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXKIIPEIMETHBIC CBA3M €CTECTBCHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeielieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt mporpaMMbl IO Y4EOHOMY TPEIMETY .

®duszrka sSBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TMOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KAT B OCHOBE IIPOIIECCOB U
SABJICHUN, W3yYaeMbIX XWUMHEH, Ouosiorued, actpoHomuend u GU3NIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHpa,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAy4HOTO METOja
MO3HAHUSA, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Onna W3 riaaBHBIX 3a7a4 (PU3UUECKOro oO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAaMOTHOCTU M
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usukun Ha 0a30BOM ypOBHE TMPEINOJIaracT OBJAJACHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAyYHO OOBSCHSATH SIBJICHUS,

e OIIGHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e HHTEPINPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHbIC
JI0Ka3aTeIbCTBA JJIS MOJTyYEHUS! BHIBOJIOB.

[lenn wusyueHuss (PU3MKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSA
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Duszuka» B
oOpa3oBaTenpHBIX opraHuzauusx Poccuiickoit denepanmu, peanu3yroIIUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHON pELICHUEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).

eau uzyyenust pu3uKU:

npuoOpeTeHNe HWHTEpeca M CTpEeMIICHHS OOydYarouuxcsi K HaydyHOMY
W3YUCHHUIO TPUPOMABI, PA3BUTHE WX HHTEIJICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJie MO3HAHUS U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPEICTABICHUN O poju (DU3UKHU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  cdepax  Oymymiei
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHeWIleMy 00Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE Ha YPOBHE OCHOBHOIO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSICHATH (DU3UUECKHUE SBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PACUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATH MPUPOIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopaTtopHble  pabOTBl M DIKCIICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COoAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, M COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKOM HAYKH.

Ha wu3yuenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeZel0).



[Ipennaraemslii B mporpamMmMe mno (pu3HKe nepeyeHb JabopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYAIBHBIX OCOOEHHOCTEN
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIaPCTBEHHOT'0 SK3aMeHa 10 (U3UKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTecTBeHHOHayuyHBIH METOJ| MO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTyPBbI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUS.
SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBM)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHHSI U CHJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zgeua 6. TenuioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
Teruronepesaya U COBEpILIEHUE paboThI. Buner TEIUIONEpEAAUH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Termonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JQyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruu Tella B PE3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeicTBhe
3apsOKEHHBIX  Tel. 3akoH KysoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsAI0B U PACCTOSHUS MEXKTY TE€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3ULIMHU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

Pabota u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlxoyms—JIeHna.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHune Cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 2J1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLIWU.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3mepeHue u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApaJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPH  UX
OOBeIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroTona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnroneHune MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYEeCKOM dHEPTUH TIPH JBIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenune BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOAHUN MPYKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJia KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETAa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMosmHErHOE
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHUSI CBETOBOTO Jydya OT yrja
NaJICHUS.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. HCCHGI{OB&HI/IG 3daBUCUMOCTHU yTJia IPCIOMJIICHUA CBCTOBOIO Jiyda OT yTJid
NnaacHusA Ha I'paHUIC «BO3AYX—CTCKIIO».



4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uziaydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespateHus. [lepuon momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3IYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEeKOB: MU3MEPEHHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb TIPEAHA3HAYEH JI CUCTEMAaTU3aIluu
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JJI MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipr M3ydyeHUn TaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMHupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUIA, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKH KaK MOLIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBIL;

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0J1aronoJry4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETro IMpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4YacTH€ B pEUIeHUM NPAKTHYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
0o0JIacTH OKpy>Kalollel cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHus;

e 8) amanTanmum K HU3MEHSIONIMMCSI YCJIOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPHU BBINOJHEHUU HCCICIOBAaHUM U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
e TEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKY;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS Ha OKPYXAIOIUIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUA,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JeficTBUA:
e BBIABIAThP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHaBJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI TS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

MPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B XOJ€ OOCYXIeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapy>KUBaTh pa3INune U CXOACTBO MO3UIINI;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMIHO TIPECTABISATH PE3YIbTAThI BHIIOJTHEHHOTO (PU3NYECKOTO OIIBITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNATh POJH, OOCYXKIaTh MPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUA C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBIIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYaNbHOE, TPUHSATHE DELIEHUS B TpyMIe, NPUHATHE pelIeHUui
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYTrOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00ydeHus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaCKTOpHUsS, pPaBHOACHUCTBYIOIIAS
cwia,  gedopmanus  (ymopyras, — IUIaCTUYEeCKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh sBieHus (audy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, atrMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUNH B
OKpY’XalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBONM M HEXKUBOU
NpUposie, NCUCTBUE CUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EepHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTOJIb3YS
¢dbuznyeckre BEJIMYUHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTU, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KHMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3YeMbBIX  BEIMYUH, UX
000O3HaueHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUUH;
XapakTepu30oBaTh CBOWCTBA TeJs, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
WCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
PHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBsA3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCJIOBHS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4YE€HHOM (pU3NUECKON BEINYNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy), pas3inyaTb W HHTEPIPETUPOBATH
IOJ[yYEHHBI pe3yibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJIUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJIOAKEHHOTO 000py10BaHMS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Telna,
o0béMa, CHUJBI M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHM paBHOBECHS pbluara UM OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaTh YCTaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKHUX BEIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIlT W TpauKOB, JENaTh BBIBOJLI MO pPE3yIbTaTam
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAs  CWIa, JCHCTByIOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAysl TPEIIOKEHHONW WHCTPYKIUH: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
0o00opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIGI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uH(pOpMaIUIO, KOTOpas SBJISAETCS MPOTHBOPEUMBON WIIM MOXKET OBITh
HEOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJTHCHHH YUYEOHBIX 3aJaHUN HAYyYIHO-TTOMYJIIPHYIO
JUTEPATypy  (PU3MUECKOTO COJNEpPKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie myOJuYHO JeNaTh KpaTKue COOOIIEHUS O pe3yJsibTaTax MPOCKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU H3TOM TPAMOTHO HCIOJIB30BAThH



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJI30BaTh MOHITHUA: Macca U pa3MePbl MOJIEKYJI, TEILIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TeMIleparypa, BHYTPEHHSS DHEpPrus, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, FIECKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3alus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0mpOBOHOCTD, KOHBEKIIHUS, H3JIyYEHHUE),
AJNIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTaJUIbl B mOpupone, uziaydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJISA JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIIECTBA, VyJAEJNbHAs TEIUIoTa
TUIABJICHUS, yJeNbHAs TEIUIoTa NapooOpa3oBaHMs, yIedbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
¢u3nyecKuX BENUYUH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JIaHHYIO
¢u3NYECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJSIPHO-KMHETHYECKOW TEOpUU
CTpPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1IaroB ¢ omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PM3UUYECKUX SIBJICHHMH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJadyd B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCJIOBUS 3aa4yd 3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  pelIeHWs 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MpoOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEJOBAHMS, BbIAEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpU U3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroiei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNIEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3al¥si MArHUTHBIX IIOJIE€M ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,



CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpPMYJIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYJIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3JyXa, CHUJbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHMS U YACIIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yJesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYECHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHUX SIBJICHUH M HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasziunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TMOBEICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3NUECKOTO COJICpKAaHUS B
WNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMKM W TYyTEM CpPaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] TIPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHU HAYyYHO-TIOMYJISIPHYIO
JUTEPATYpy (U3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWsl, B TOM 4YHCIE TMYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MPOCKTHOW WJIM HMCCIEIOBATEIIBCKON NEATETLHOCTH, TPH 3TOM TPAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TMPOCKTOB W HCCIEAOBAHUHN (U3MUCCKUX
MPOIIECCOB pacTpeAesisaTh OO0S3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHITIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeTLHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICICTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jedopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBI>KCHUE, PABHOYCKOPEHHOE TMPSAMOJIMHEIHOE JBUYKEHHE, CBOOOIHOE
najieHue TeJl, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABIDKEHHE, KojeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpy»XarolieM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHCTEMBI, PpEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBa (MpU3HAKKU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3yUYECHHBIE CBOMCTBA T€N U (PU3MUYECKUE SIBJICHUS, UCIIONb3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHUAJIbHAS SHEPIHUsl CXKATOU
NpY>KUHbI, KHUHETUYECKAs DSHEpPrus, IOJIHAST MEXAHUYeCKas SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, NPUHIUI OTHOCUTENbHOCTU [‘anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIuecss Ha cucremy u3z 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
yCIIOBUE, BBISBISTH HEIOCTAIOIIME MM W30BITOUHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (u3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$uU3MYECKUX METO/OB, HCIONB3YysI OMHCAHWE WCCIETOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXPAaHEHHUSl HPHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY H3 H30BITOUHOrO Habopa
o0Opy/lOBaHUS, ONHUCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJIHI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMOoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOJNTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yIjla OTpaKE€HUs CBETa OT yIJia MaJeHUs U yrjia MpeioMJIeHUs OT yria



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIIEI0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHUS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKKM M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmucaHus (B TOM YHUCIE:
CHHUIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH YyYeOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cCOOMparolIel JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY>Kalollel cpejie;

OCYIIECTBJIATh TMOUCK WHPOpMamMu (U3HNUECKOTO COJICpKAaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MHQOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYEOHBIX 33JaHUl HAyYHO-TIONMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMPHU 3TOM TPAMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro paszjena (U3MKd U COMNPOBOXKAATH
BBICTYIUICHHE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7416194
99 JIBroKeHre 1 B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BetecTRa https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMoO/ielicTBUE Tel
bubmuorexa [JOK
3.1 M 3
CXATITICCKOT ABIICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brjget ot 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a Ha MOrPYKEHHOE 7 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas onepris 4 ! https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTICH https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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MHUHUCTEPCTBO INMPOCBEIEHUSI POCCUMCKOM ®EJIEPALIUA

Mununcreperso obmero u npodeccuonanbuoro obpazosanns Pocrosckoii
obaacTu
MyHnuumnansHoe 610/KkeTHOE 0011e00pa3oBaTeIbHOE YYpeKICHHE
Crapocranuynas cpeansis obeoOpa3oBarebHas 1IKo/a
Kamenckoro paitona
PoctoBckoii ob61actu

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
Pykosoaurens MO 3amecturens aupekrtopa  Jlupekrop
. e
vV il fe
Mapuenko U.H. ®enorosa M.C. Konecnukosa O.A.
[Tporokon Nel [Tpotokon Nel ITpukas Ne 547
or «28» 08 2024 r. or «29» 08 2024 r. ot «30» 08 2024 r.

PABOYAS ITPOI'PAMMA

yuebnoro npeamera «®usuka. bazosblii ypoBenb»

7 A,B,B,I',1
(K1acc ¢ yKasaHHeM JIHTepbi)
68
(Konu4ecTBo y4eOHbIX 4acoB)
MAPYEHKO U.H.
(DPHO yuurens)

x. Crapas Cranuna 2024

....
e a——
- - e



IHHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
JlaTa
Ne Koimuecr
HU3y4eHUust
BO 4acOB
/ Tema ypoka
n
73,76,
n Bcero
78,71,7n
®dusnka — Hayka o npupoje. ABneHus npupoasl. Puznueckue
1 SIBIICHHS 1 04.09
MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKUE, MATHUTHBIE,
2 CBETOBBIE, 3BYKOBBIE SBJIEHUSA 1 06.09
11.09
3 ®u3nuecKue BeIMYMHbBI U UX U3MEPEHUE 1
4 VYpok-uccnenosanue "M3mepenue remneparypbsl Ipyu HOMOILIU 1 13. 09
JKUJKOCTHOTO TEPMOMETpPA U AaTUMKA TEMIEpaTyphl” '
Kak ¢u3uka u npyrue ecTecTBEHHbIC HAYKH U3Y4alOT IPUPOAY.
3) EcrecTBeHHOHAaY4HBII MeTO] Mo3HaHus. OnrcaHue GU3NIECKUX 1 18.09
SBJICHUH C IIOMOILBIO MOZENEN
VYpoxk-uccnenosanue "[IpoBepka rumoTe3sl: JadTbHOCTh MOJETA
6 IapyKa, MymneHHOr0 TOPU30HTAIBLHO, TeM 00JIbIe, YeM OO0JIbIIIe 1 20.09
BBICOTA ITycKa"
Crpoenue BeniectBa. ONBITHI, TOKA3bIBAIOLIUE TUCKPETHOE
7 CTPOEHHUE BEMIECTBA 1 25.09
27.09
8 JIBuKeHue yacTUIl BELIeCTBa 1
VYpoxk-uccnenoBanue «ONBITH 0 HAOIIOACHUIO TETIJIOBOTO
9 pacIIupeHHsI Ta30BY 1 02.10
04.10
10 ArperaTHbie COCTOSIHHSI BEIIECTBA 1
B3aumocBsi3p MeX Ty CBOMCTBaMU BEIIECTB B Pa3HBIX arperaTHbIX
11  cocTosiHMSIX U UX aTOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. 1 09. 10
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IbI
12 Mexannueckoe 1BHkeHUE. PaBHOMEpPHOE 1 HEpaBHOMEPHOE 1 11.10
JBUKECHHE '
1
13 CkopocTtb. Enunutis! ckopocTu 16.10
14 Pacuer myT 1 BpeMEeHH JIBHIKCHHS 1 18.10




Nuepuus. 3akoH nHepuuu. BzauMmoaencTBre Te KaK MpuYuHa

15 23.10
W3MEHEHUS CKOPOCTH JIBHXKCHHUSI TEJl
ITnorHOCTh BemecTBa. PacueT Maccel 1 00bEMa TEJIA IO €TO

16 IUIOTHOCTH 25.10

17 JlaboparopHuas pabota «OnpeneneHne mIoTHOCTA TBEPIOTO 06.11
Tena» '

18 Pemenne 3amaa no teme "IInoTHOCTH Bemecrna" 08.11
Cuna Kak xapakTepucThKa B3aumoaeictaus ten. Cuia

19 yrpyroctu. 3akoH ['yka 13.11

20 JlaboparopHas pabota «3yueHne 3aBUCUMOCTH PaCTsHKEHUS 1511
(medopmarivn) Npy>KUHBI OT TPUITOKEHHON CHITBI) '

21 SIBnenue tarorenusa. Cuia TSHKECTH 20.11

99 CBs13b MeX1y CUJION TsKECTH U Maccoi Tena. Bec Tena. 99 11
Pemtenue 3ama4 no teme "Cuna Tsxectu" '
Cuna TsDKeCTH Ha IPYTHX IutaHerax. Guzndeckue

23 XapaKTEPUCTHKH IIJIAHET 27.11

24 W3mepenue cun. Jlunamomerp 29.11

25 Bec tena. HeBecomocTh 04.12
CrnosxeHue ABYX CUJI, HAIIPABJICHHBIX MO OAHON MPSIMOH.

26 PaBHozeiicTByOIIas CUIl 06. 12

27 Pewmenue 3anau no reme "PaBHoaelicTByromas cui” 11.12
TpeHue CKOJbKEHUs U TPeHHe MoKos. TpeHne B mpupoae u

28 TEXHUKE 13.12
JlaboparopHas pabota «3y4ueHne 3aBUCUMOCTH CUITbI TPCHHUS

29 CKOJIBKEHUS OT CHJIBI IaBIICHUS M XapaKTepa COMPUKACAIONTUXCS 18.12
ITOBEPXHOCTEI
Pemenue 3aga4 Ha onpenesieHNe paBHOAEHCTBYIOIIEH CHITBI

30 20.12

31 Pemenne 3amau mo remam: «Bec Tenay, «I'paduueckoe 55 12
n3o0paxkerue crny, «Cuiib», «PaBHOIEHCTBYIOIIAST CHID» '
KonTpomnpHas padora o Temam: « MeXxaHUYECKOE IBHIKEHUEY,

32 «Macca, mmoTHOCTHY, «Bec Tenay, «I'paduueckoe n3o0paxeHne 27.12

cuy, «CHITBD)




33 Jasnenne. CriocoObl yMEHBIIICHUS U YBETTUICHUS JABICHUS 15.01
JlaBneHue raza. 3aBUCUMOCTD JJaBJI€HUs ra3a oT 00bEMa,

34 TEMIIEPATYPbI 17.01
[lepenaua naBienust TBEPABIMU TeJIaMU, KUJKOCTSIMH U ra3aMu.

35 3akon [Tackans 22.01
JlaBiieHue B KHUIKOCTHU U rase, BbI3BAHHOE JIEHCTBUEM CHUJIBI

36 TSKECTH 24.01
Pewmenne 3anay no reme «J/laBiaeHue B KUAKOCTH U rase. 3akOH

37 [Tackassi» 29.01

38 CooOmraronuecs cocysl 31.01

39 [M'uapaBnuyeckuii mpecc 05.02

40 ManowmeTtpsl. [TopiiHeBoit )KUIKOCTHBIA HACOC 07.02
AtMmocdepa 3emitu. [IpudauHbBI CYIIECTBOBAHUS BO3IYIITHON

41 00oouky 3eMin. 3aBUCUIMOCTH aTMOC(HEPHOTO TABJICHUS OT 12.02
BBICOTHI HaJl YPOBHEM MOPS

42 Bec Bo3ayxa. ATMochepHOe 1aBlieHNE 14.02

43 Usmepenune armocdepnoro napnenus. OnbiT Toppudeniu 19.02

44 3aBHUCHUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl yPOBHEM 2102
Mopst '

45 bapomerp-anepoun. ATmochepHoe 1aBIeHUE Ha Pa3INYHbIX 2102
BBICOTAX '

46 Pemenue 3anau no teme " AtmochepHoe gaBienue" 26.02

47 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJO. 28. 07
ApxumenoBa cuia '

48 JlaboparopHas paboTa «OnpeeneHne BEITATKUBAIOIICH CHITHI, 05.03
JIEMCTBYIOILIEH Ha TEJI0, MOTPYKEHHOE B KUJKOCTbY» '
JlaGopaTtopHast pabota o Teme «VccienoBanue 3aBUCUMOCTH

49 Beca TeJa B BOJIE OT 00bEMA MOTPYKEHHOM B KHUJIKOCTh YaCTH 07.03
Tema»

50 [1naBanue Ten 12.03

51 JlaGopaTtopHnas pabota "KoHcTpynpoBaHHue apeomMeTpa Uin 1. 03

KOHCTPYUPOBAHUE JIOJKHU U ONpeeNeHne e€ rpy30noabEMHOCTH"




Pemenue 3amau no remam: «lIlnaBanue cynos.

52 BosnyxomiaBanuey, «JlaBiaeHne TBEpAbIX TEN, )KUAKOCTEU U 1 14.03
ra3oB»
KonrtponbHas pabora no teme «JlaBieHue TBEpAbIX Te,
53 JKUIKOCTEH U ra3oB»/Bcepoccuiickas mpoBepouHas paboTa rnpu 1 19.03
IIPOBEJCHUH C UCII0JIb30BAHUEM KOMIIBIOTEPA
1
54 Mexanudeckas padbora 21.03
1
55 MomHocTs. Equnuibl MOLTHOCTH 02.04
Ypok-uccienoBanue "Pacyér MOIHOCTH, pa3BUBAEMOI pU
56 oaBEME 110 JiecTHHUIIE" 1 04. 04
1
S7 [Ipocteie Mexanu3msl. Peryar. PaBHOBECHE CHIT Ha pblyare 09. 04
58 Prruaru B TexHuke, ObITy U nipupoje. Jlaboparopnas padora 1 11.04
«HMccnenoBanne ycaoBUM paBHOBECHS! phluara» '
1
59 Pemenue 3a1a4 1o reMe «Y CI0BUSA PABHOBECUS pblUara 16.04
60 Koadduuunent noneznoro aerctsus mexanusma. JlaboparopHast 1 13, 04
pabora «3mepenue K111 HakIOHHON MIJIOCKOCTH '
n n 1
61 Pemenne 3agau mo teme "Pabota, momuOCTh, KI1J] 23.04
62 Mexannueckas sHeprus. Knnernueckast ¥ NOTeHIMAIbHAS 1 25 04
SHEPTUs '
. 1
63 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH 30.04
YPOK-3KCIIEPUMEHT 110 TeME "DKCIEPUMEHTAIBHOE ONPECICHUE
64 W3MEHEHUsI KHHETUYECKOW U IOTEHIIMAIILHON SHEPTUHU IIPU 1 07.05
CKaThIBaHMH TeJa I10 HAKJIOHHOW IIJIOCKOCTH"
KonTponbHas pabora o teme «Pabora u MOUTHOCTS.
65 Oneprusi»/Beepoccuiickas mpoBepouHast paboTa mpu 1 14.05
NpOBEIEHUH Ha OyMa)KHOM HOCHUTele
PesepBHblit ypok. Pabota ¢ Tekcramu o TeMe "MexaHnueckoe
66 IBIDKeHHE" 1 16. 05
PesepBHblii ypok. Pabota ¢ Tekctamu 1o teme "JlaBnenue
67 TBEPJBIX TEN, KUIKOCTEN U Tra3oB" 1 21.05
PesepBHblii ypok. Pabota ¢ Tekcramu o teme "PaboTa.
68 MormaoCTh. DHEprus" 1 23.05
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68
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KAJIEH/IAPHO-TEMATHYECKOE IINTAHUPOBAHME B 8 a06B ki1accax

Ne | HaumeHoBaHWe pa3aena u Tema ypoka Konn | flata
yp 4YecTB | NpoBeaeHus
OK (o) YPOKOB
da 4yaco
Mnan | dak
B
2
1 OcHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOM Teopun | 1 03.09
U MX OIBITHBIE IIOITBEPIK/ICHHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI I 05.09
3 Mopenu TBEpAOro, )KUAKOTO U ra3000pa3HOro COCTOSHHIA 1 10.09
BELIECTBA
4 OObsicHeHHEe CBONCTB TBEPIOT0, KHUIKOTO U ra3000pa3HOro 1 12.09
COCTOSIHUH BEIIECTBAa HA OCHOBE I10JIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
5 Kpucraminueckue u amopHsie Tena 1 17.09
6 CmauuBaHue ¥ KanWUIIpHOCTh. [[oBepXHOCTHOE HaTsKEeHUE 1 19.09
7 TennoBoe pacimpeHue u cxxatue l 24.09
8 Temmnepartypa. CBsi3b TeMnepaTypbl CO CKOPOCTBIO TEIIOBOro | | 26.09
JIBUYKEHUS 4aCTHUI
9 BryTtpennss sHeprus. CriocoObl U3MEHEHUS! BHYTPEHHEH 1 01.10
SHEPIUH
10 | Bumm TeIulonepe1ayu l 03.10
11 | VYpok-koHpepenuus "[IpakTHueckoe HCIOIB30BaHHE 1 08.10
TEIJIOBBIX CBOMCTB BELIECTB U MaTEPHAJIOB B LEJIAX
sHeprocoepexeHus"
12 | KomnuectBo TeruotsL. Y ae/bHas TEIIOGMKOCTD l 10.10
13 | VYpaBHeHwue TeruioBoro 6anaHca. TernnooOMeH u TemioBoe 1 15.10
paBHOBECHE
14 | JlabopatopHas pabota "HccienoBanue siBineHus terniaoodMena | 1 17.10
IIpU CMENIMBAHUH XOJIOJHOM U ropsiueid Boibl"
15 | Pacuer koiM4ecTBa TEIIOTHI, HEOOXOAUMOTO Uil HarpeBaHus | 1 22.10
TeJa U BBIIEIIIEMOI'0 UM IIpU OXJIAKIACHUH
16 | JlabopatopHas pabota "OnpeneneHue yaenbHON 1 24.10
TEIUIOEMKOCTH BellecTBa”
17 DHeprus TOILIMBA. ¥ IelIbHas TEIUIOTa CrOpaHus l 05.11
18 | IlnaBneHue U OTBep/IeBaHNUE KPUCTAIIIMYECKHUX TEIL. 1 07.11
Y nenbHas TeoTa IUIaBIeHUs




19 | JlabGopartopHas paboTa "OnpeneneHue yenbHOM TEMIOTH 12.11
IJIaBJIeHUS Jbja"

20 [Tapoob6pazoBanue u konaeHcaus. Mcnapenue 14.11

21 | Kunenue. Y ensHas Temiora napooopa3oBaHus U 19.11
KOHJICHCAIlUN. 3aBUCUMOCTh TEMIICPATyphl KUIICHUS OT
aTMocdepHOro JaBlIeHUS

22 | Brnaxszocts Bo3ayxa. JlaboparopHas pabota "Onpenenenue 21.11
OTHOCHUTEIILHOM BJIaKHOCTH BO3/1yXxa"

23 | Pemenne 3axat Ha oIpeJie/IeHUe BIIaXKHOCTH BO3/1yXa 26.11

24 | Ilpunnune! paboTsl TernoBbix Asurareneil. [laposas 28.11
TypOuHa. /[BUraTe b BHYTPEHHETO CTOPAHUS

25 KIIJ[ TermioBoro apurarens. TeIUIoBbIe IBUTaTeIM U 3alllUTa 03.12
OKpYIKaoIIeH cpe/ipl

26 | 3aKoH coXpaHEHHs U IIpEeBpalleHHs YHEPTUU B TEIIOBBIX 05.12
npoleccax

27 | lloxaroroBka K KOHTpOJIBHOU pabote o TeMe "TemnoBeie 10.12
siBiieHusl. MI3MeHeHue arperaTHblX cOCTOsIHUM BelecTBa”

28 | KourtposbHas padora no reme "TemnioBble siBIeHUS. 12.12
M3MeHeHHe arperaTHblX COCTOSIHHM BenlecTBa"

29 Onektpusanus Tel. /[Ba pola aIeKTpHUIecKUX 3apsiioB 17.12

30 | Ypok-uccienoBanue "IeKTpU3aAIUS T HHAYKIUEH U ITpU 19. 12
CONPUKOCHOBEHUH"

31 | Bsanmoneiictsue 3apsKCHHBIX Tell. 3akoH KysoHa 24.12

32 | DOnekrpuueckoe rnoie. HanpsykeHHOCTE 3IEKTPUIECKOTO 26.12
nouist. [IpuHnun cynepno3uumu 3JIEKTpUYECKHUX HOJIEH

33 | Hocurenu >reKTpUYECKUX 3apsi/I0B. DIIEMEHTapHBINA 3apsijl. 14.01
Crpoenne aToma

34 | IlpoBoaHMKM M OUAJIEKTPUKHU. 3aKOH COXPaHEHUs 16.01
HIIEKTPUYECKOr0 3apsfa

35 | Pemenue 3a1a4 Ha IPUMEHEHHE CBOMCTB AIEKTPUIECKUX 21.01
3apsiI0B

36 | DIIeKTpHYECKUH TOK, YCIIOBUS €ro CylIeCTBOBaHHS. 23.01
W cTOYHMKH 3IIEKTPHUECKOTO TOKa

37 JlelcTBHS SNIEKTPUYECKOTO TOKa 28.01

38 | VYpok-uccienopanue "JlelcTBHE ICKTPUICCKOTO MOJIS Ha 30.01
IIPOBOJHUKH U JIUDJICKTPUKH"

39 DIIEKTPUYECKHUM TOK B METAJLIAX, JKUJIKOCTSX U I'a3ax 04.02

40 DliekTpuyecKas Lielb U €€ COCTaBHbIE YacTH 06.02

41 | Cuna toka. JlabopatopHas pabota "U3zmepenue u 11.02

peryJIMpoBaHUe CHJIbI TOKA"




42 | Dnexrpuueckoe HanpspkeHue. BonsTmerp. Jlabopatophas 13.02
pabota "VM3MepeHne U perynupoBaHie HampsHKeHUs"

43 | ConpoTHBIcHHE IPOBOJIHMUKA. Y JEIbHOE COIPOTUBICHUE 18.02
BElIECTBA

44 | JlaGopaTopHas paboTa "3aBUCHMOCTb NEKTPHYECKOTO 20.02
COIPOTHBIICHHS POBO/IHUAKA OT €T0 JUIAHBI, ILIOIIa/I1
NOMEPEYHOTr0 CEYEHUs M MaTepuaia'

45 3aBUCUMOCTh CHITBI TOKA OT HampsikeHus. 3akoH OMa st 25.02
y4acTKa e

46 | JlaGopatopHas pabota "HccinenoBanue 3aBUCUMOCTH CHITBI 27.02
TOKa, UAYIIETO YepPe3 PE3UCTOP, OT CONPOTUBIICHUS
pE3UCTOpa U HaNpsKEHUs Ha pe3ucrope”

47 | IlocnenoBatenbHOE U MapajlIENbHOE COETUHEHHS 04.03
IPOBOJHHKOB

48 | JlabopatopHas paGota "IIpoBepka mpaBuiIa ClIOXKCHHUS 06.03
HaNPsKEHUN TIPU IOCTIEI0BATEIbHOM COSIUHEHUH JIBYX
pe3ucTopoB”

49 | JlaGopatopHas pabota "[IpoBepka npaBuia Ui CHITBI TOKA 11.03
IPH [apaJUICIbHOM COEIMHECHHH PE3HCTOPOB"

50 | Pemenue 3amad Ha npuMcHEHHE 3akoHa OMa JUIsl pa3TnIHOro 13.03
COEJIMHEHUs ITPOBOJHUKOB

51 | Pabora 1 MOIIHOCTB JIEKTPUYECKOr0O TOKa. 3akoH J[xoyns- 18.03
Jlenna

52 | JlaboparopHas pabota "OmnpenencHue paboThl H MOITHOCTH 20.03
NEKTPHYECKOro ToKa"

53 | DNCKTpUUCCKHUE IETU U MTOTPCOUTEIH IECKTPHUCCKOM 01.04
»Hepruu B ObITy. KopoTkoe 3ambikaHue

54 | TloaroToBKa K KOHTPOJIbHON paboTe Mo TeMe 03.04
"OneKkTpH4eCKHE 3aps/ibl. 3apsAIKEHHBIE TEla U UX
B3aUMOIecTBHS. [10CTOSIHHBIN YIEKTPUIECKUI TOK"

55 | KoHTpoibsHas paboTa o Teme "eKTpuIecKHe 3apsa/bl. 08.04
3apsKeHHBIE Tella U UX B3auMozeiicTus. [locTosHHBIN
dIIEKTpUYIecKHil ToK'"/Beepoccuiickas ipoBepodHast padoTta
IIPH POBEJACHHUH C UCTIOJIB30BAaHUEM KOMIIBIOTEpa

56 | Tlocrosmusie MarHHThl, X B3aHUMOJIeHCTBHE 10.04

57 | Vpok-uccienosanue "V3ydeHue noiiei nocTOSHHBIX 15.04
MarHuToB"

58 | MaruutHoe nose. MarHuTHoOe 1noJie 3eMJIM U €ro 3HaueHUe 17.04
JUIS >KH3HU Ha 3eMIie

59 | OmnbiT Opcrena. MarHuTHoe moje MEKTPUIECKOTO TOKA 22.04
MarauTHoe noJie KaTyliKu ¢ TOKOM

60 | IIpumeHeHHe >NeKTPOMAarHUTOB B TexHHKe. JlabopaTopHas 24.04

pabota "M3yueHue 1elcTBUS MAarHUTHOTO TIOJIS Ha
IIPOBOJIHUK C TOKOM"




61

DNeKTpoIBUTaTelb NOCTOSHHOTO ToKa. Mcnonb3oBaHue
JIIEKTPOJABUTATENICH B TEXHUYECKUX YCTPOHCTBAX U Ha
TpaHcnopTe. JlaboparopHas pabota "KoHcTpyrupoBanue u
U3y4eHue paboThl ANeKTpoaBUraTens'

29.04

62

OmnbiTel Papajies. 3aKOH 3JEKTPOMAarHUTHOM WHIYKIIHH.
[TpaBuiio Jlenna

06.05

63

DnekrporeHepatop. CriocoObl MoJy4eHUs JIEKTPUYECKON
SHEPTHH. DJICKTPOCTAHIIMHA Ha BO30OHOBIIIEMBIX UCTOYHHKAX
SHEPrUM

13.05

64

[TonroroBka K KOHTPOIIEHOI paboTe 1Mo TeMe
"DNEeKTpUYECKHE U MATHUTHBIE ABJICHUSA"

15.05

65

KontponbHas paborta no teme "DieKTpudecKue U MarHUTHbIE
sBiieHuA"/Beepoccuiickast mpoBepoyHas paboTa npu
NPOBEJCHHH Ha OyMa)KHOM HOCHUTEIIe

20.05

66

PesepBHbIii ypok. Pabota ¢ Tekcramu 1o Teme "TerioBsie
siBJIcHUS "

22.05

67

PesepBHbIii ypok. Pabota ¢ Tekcramu 1o teme "[locTosTHHBIN
AIEKTPUIECKUM TOK"

20.05

68

Pe3epBHbIN ypok. PaboTta ¢ TekcTamu 1o Teme "MarauTHbIe
siBIeHUs"

23.05




MyHnunmunansroe 610/pKeTHOE 001e00pa30BaTENILHOE YUPEK/IEHHE
Crapocrannynas cpeanss obueobpasosarespHas mKoa
Kamenckoro paiiona Pocrosckoit obnactu

PACCMOTPEHO

PyxoBoaurens MO

COI'JTACOBAHO

3amecTuTenb AUPEKTORa

§
f

-

T4
(/ Mapuenko M.H. ®enoroBa M.C. kancgl‘{nkona QA
MO IIporokon Nel Iemcoser ITporokon Ne 1 [puxaz Ne547:-~ =

oT «28» aBrycra 2024 r.

0T «29 aBrycra 2024r. or «30» aBrycra 20247

KAJEHJIAPHO-TEMATHYECKOE INIAHHPOBAHUE

(PABOYAJS TTPOI'PAMMA (ID 5574973)

yueOnoro npeamera «Pu3nka. bazoselii ypoBenn»

Juist 00yuaroumxcs 7-9 kinaccos

(HanMeHoBaH#e paboyeii mporpaMmet)

8. 811

(knacc ¢ yxasaHHe JIUTEpb)

(xonuuecTBO yueOHbIX 4aCOB)

Illapaesa Mpuna BukroposHa
(®HO yuurens)

x. Crapasa Crannna 2024



IHOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
ara
Nen/m  Tema ypoka A
H3y4eHust
8r, A4

1 OcHOBHBIE TIOJIOKEHUS MOJIEKYJIsIpHO-KHHeTHYecKkoi Teopun | 02.09.2024
Y UX OTBITHBIC MTOATBEPIKICHUS

2 Macca 1 pa3mep aTOMOB U MOJIEKYJT 05.09.2024

3 Monenu TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO COCTOSTHHIA 09.09.2024
BelIeCTBa
OOBsicHeHHE CBOMCTB TBEPIOTO, KHUIKOTO U Ta3000pa3HOTO 12.09.2024

4 COCTOSIHMI BEIIECTBA HA OCHOBE ITOJIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU

5 Kpucranmuueckue u amopdHbIe T 16.09.2024

6 CMaumnBaHue U KanwUIIpHOCTH. [loBepXHOCTHOE HATSIKEHUE 19.09.2024

7 TennoBoe pacuiupeHue u cxarue 23.09.2024

8 Temmnepatypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO TeruioBoro | 26.09.2024
JIBUKCHHS YACTHI]

9 Baytpennss sneprusi. CriocoObl ”3BMEHEHHS BHYTPEHHEH 30.09.2024
SHEPTUU

10 Bune! reronepenaun 03.10. 2024
Ypok-koudepenius "[IpakTrueckoe UCMOIb30BaHNE 07.10. 2024

11 TETJIOBBIX CBOMCTB BEIIECTB U MaTePUAIOB B LIEJSIX
sHeprocoepexxeHus"

12 KonnuecTBo TemioTel. Y aenbHas TEINIOEMKOCTh 10.10. 2024

13 VYpaBHeHue TerioBoro 6ananca. TermiooOMeH U TeTIoBOe 14.10. 2024
paBHOBecHe

14 JlabopaTtopHas pabota "VccnenoBanue siBICHUS 17.10. 2024
TEII000MEHA MPU CMENTUBAHUN XOJIOAHOU U Topsiueii BoabI"

15 PacueT kom4ecTBa TEIUIOTHI, HEOOXOIMMOTO IS 21.10. 2024
HarpeBaHus Tella U BBIISISIEMOT0 UM MPU OXJIaXKICHUU

16 JlabopaTtopHas pabota "Onpenenenue yaeabHON 24.10. 2024
TETJI0EMKOCTH BemecTra"

17 DHeprus TOIIMBA. Y IelbHasl TEeMI0Ta CTOPaHUS 07.11.2024

18 [InaBneHne u OTBEpPAEBAHNE KPUCTAIIIMUYECKHUX TEJL. 11.11.2024
VY aenbHas TETUIOTA IJIABICHUS

19 JlabopaTtopHas padota "OnpeneneHue yaeabHON TEIIOThI 14.11.2024

IJI1aBJeHus npaa"




18.11.2024

20 [TapooGpa3oBanue u koHaeHcalus. Vcrnapenue
Kurnienue. Y nenbHas Temaora napooOpa3oBaHus U 21.11.2024

21 KOHJIEHCAllUU. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT
aTMoc(hepHOro JaBICHUS

99 BnaxxnocTs Boznyxa. JlabopaTopnas padora "Onpeznenenue 25.11.2024
OTHOCHUTEJIHOH BJIaXXHOCTHU BO3/1yXxa"

23 Pemenue 3a1a4y Ha onpeselieHrne BIaKHOCTH BO3TyXa 28.11.2024
[Tpunnmns! paboTel TeroBbix aBurareneif. [laposas

24 PERHIHE P . P 02.12.2024
TypOuHa. /[Burarens BHyTpEHHETO CropaHus

o5 KIIJ] TerutoBoro neuratens. Temnossie apurarenu u 3amurta | 05.12.2024
OKpYXKaroIle cpebl

26 3aKOoH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIIJIOBBIX 09.12.2024
nporeccax

97 [ToaroroBka Kk KOHTPOJILHOM padoTe mo Teme "TermmoBbie 12.12.2024
sBiieHus. lI3MeHeHune arperaTHpIX COCTOSIHHM BelecTa"

28 KonTponbHas padora no teme "TenoBsie BICHUS. 16.12.2024
W3meHeHune arperatHbiX COCTOSIHUI BelecTBa'

29 DnexTpusanys Tel. J[Ba poaa 3JeKTPUUECKUX 3apsIOB 19.12.2024

30 VYpok-uccnenoBanue "DaeKTpu3anus TeJl UHAYKLIKUEH U IpU 23.12.2024
COTMPUKOCHOBEHUH"

31 BsaumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona 26.12.2024

39 DnekTpruyeckoe mosie. HampskeHHOCTh 3JIEKTPUYECKOTO 28.12.2024
nosist. [IprHIMI cynepno3uuy MEKTPUIECKUX MO
Hocurenu snexTpudeckux 3apsiioB. IeMEHTaApHBIN 3apsijl.

33 P Pt PHRISAPTL 13.01.2025
Crpoenue atoma

34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPAHEHHUS 16.01.2025
AIIEKTPHUYECKOTO 3apsizia

35 Pemenue 3a1a4 Ha IPUMEHEHHE CBOMCTB 3JIEKTPUUECKUX 20.01.2025
3apsIoB

36 DNEeKTPUYECKHUI TOK, YCIOBHS €r0 CYIIECTBOBAHMUSL. 20.01.2025
HcToOuHUKH IEKTPUYECKOTO TOKA

37 JleicTBUS 2JEKTPUUECKOTO TOKA 23.01.2025

38 Ypok-uccnenosanue "JleficTBUE ANEKTPUYECKOTO MOJISI HA 23.01.2025
MIPOBOJIHUKY U IUDJIEKTPUKH"

39 DNEeKTPUIECKUH TOK B MeTaJlIaX, )KUJIKOCTSIX U Ta3ax 21.01.2025

40 DneKkTpruyecKas erb U €€ COCTaBHBIE YaCTH 30.01.2025

41 Cuna toka. JlabopaTopHas pabora "M3mepenue u 03.02.2025

peryiaupoBaHue CHIIbI TOKa"




Dnektpuyeckoe HanpsukeHue. BonpTmetp. JlabopatopHas

06.02.2025

42
pabota "U3mepenue u peryiupoBaHie HanpsHKeHus"
43 ConpoTHBIICHHE MPOBOAHUKA. Y ACIBHOE COMIPOTUBIICHUE 10.02.2025
BEIIIECTBA
JIaboparopHast paboTta "3aBUCHUMOCTH IJICKTPHIECKOTO 13.02.2025
44 COIIPOTUBIICHUS TIPOBOJIHUKA OT €T0 JTHHBI, IIOMIAIH
MONEPEYHOr0 CeYeHUs1 U Marepuana"
45 3aBUCHMOCTD CHJIBI TOKA OT HampsDKeHHs. 3akoH OMa Jiist 17.02.2025
ydacTKa e
JlabGopaTopHas pabora "VccnenoBanue 3aBUCUMOCTH CHJIBI 20.02.2025
46 TOKa, UAYIIETO Yepe3 PE3UCTOP, OT COMPOTHBIICHUSI
pe3ucTopa 1 HanpsoKeHHs Ha pe3uctope”
47 [TocnenoBarenbHOE U NapaieIbHOE COEAUHEHUS 24.02.2025
MIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka nmpaBuia CIOKECHUS 27.02.2025
48 HaNPsDKEHUH TIPH MTOCIIEA0BATEIFHOM COSTMHEHUU JIBYX
pe3uctopon”
49 Jlaboparophas padota "lIpoBepka nmpaBuia /sl CHIIbI TOKa 03.03.2025
[IPH NIAPAILICIIbHOM COCIMHCHUHU PE3UCTOPOB"
50 Pemenue 3anau Ha mpumenenue 3akona Oma st pasnuanoro | 10.03.2025
COCIMHEHUS IPOBOIHUKOB
51 PaboTa 1 MoIIHOCTB 2eKTprUeckoro Toka. 3akon Jxoymsa- | 13.03.2025
Jlenna
59 JIaboparopHas pabdota "Onpenenenrue padboThl U MOIITHOCTH 17.03.2025
3IEKTPUYECKOTO TOKa"
53 DNEeKTPUYECKHE LIETTH U MTOTPEOUTENN IEKTPUIECKOM 20.03.2025
sHepruu B ObITy. KopoTkoe 3amMblkaHne
[TonroToBka K KOHTPOJIBHOU pabOTE 1O TeMe 03.04.2025
o4 "DnekTpudeckue 3apsaabl. 3apsKEHHbIE TeJa U UX
B3auMojeiicTBus. [1oCTOSHHBIN 3NeKTpUUecKUid TOK"
KonTtponbHas pabota o Teme "DIeKTpUUYECcKHe 3apsiibl. 07.04.2025
55 3apsKEeHHbIE TeJla U UX B3auMmoiercTBus. [locTostHHBIN
anekTpuyeckuit Tok'"/Becepoccuiickas mpoBepouHas paboTa
MIPH MPOBEJICHUH C HCITOJIb30BAHHEM KOMITBIOTEPA
56 [TocTosiHHBIE MATHUTHI, UX B3aUMO/ICHCTBUE 10.04.2025
57 VYpok-uccnenosanue "M3yueHue noyien mocTOSTHHBIX 10.04.2025
MarauToB"
58 MarnurtHoe mojie. MarauTHoe moie 3eMIIH U €ro 3HaUCHHUE 14.04.2025
IUTSL S)KU3HU Ha 3eMile
59 OmneIT OpcTena. MarHuTHOE 1oJie 3IEKTPUUECKOro ToKa 17.04.2025
MarHuTHOE 110JIe KaTyIIKH C TOKOM
50 [TpumMeHeHue HIeKTpOMarHuToB B TexHUKe. JIabopaTtopHas 21.04.2025

pabora "M3yueHue ACHCTBUS MarHUTHOTO TIOJISI HA




MPOBOJHUK C TOKOM"

DNeKTpoABUTaTElb MOCTOSTHHOTO TOKa. Mcnonb3oBanue 24.04.2025
61 AJEKTPOABUTaTENICH B TEXHUUECKUX YCTPOMUCTBAX U Ha
Tpancmopre. JlabopaTopHas padora "KoHcTpynpoBanue u
n3ydeHue paboThl JIEKTpoABUTATENSA"
62 OnsiTel Dapases. 3aKOH AIEKTPOMarHUTHOM MHIYKIIUH. 28.04.2025
IIpaBuio Jlenna
Onekrporereparop. CrocoObl MOTyUEHUS IICKTPUICCKONR 05.05.2025
63 SHEPTUU. DIEKTPOCTAHIINY HA BO30OHOBIISIEMBIX HCTOYHUKAX
SHEPTUU
64 [ToaroroBka K KOHTPOJILHOM pabOTe MO TEME 12.05.2025
"DNeKTpUYECKUE U MarHUTHBIEC SIBJICHUSA"
KonrponsHast pabora o Teme "Dnexrpudeckune u marautaeie | 55.05.2025
65 sBieHus"/Becepoccuiickas nmpoBepoyHas padbora mpu
MPOBEJICHUHU Ha OYMa)KHOM HOCHUTEIE
66 PesepsHblii ypok. Pabora ¢ Tekctamu o reme "Tennossie 19.05.2025
SIBJICHUS "
67 PesepBHblit ypok. Pabota ¢ Tekctamu no teme "llocrosausiii | 22.05.2025
3JIEKTPUYECKUM TOK"
68 PesepBHblii ypok. Pabora ¢ Tekctamu 11o teme "MarHuTHbie 26.05.2025
sIBIICHUS "
68

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME




MHHHCTEPCTBO ITPOCBEIEHHS POCCHIHCKOW ®EJEPAITHA
Muuucreperso obmero 1 npodeccHORATLHOIO 00pazoBAHKN
Pocroscekoii obaacta
MyrummmansHoe GromkeTHOe 00imeobpaloBaTeNLHOe YIPEKIEHHE
CrapocrannyHas cpeinss obmeobpazoBaTenbHas WKO/A
Kamenckoro paifiora Poctosekoit obnacty

PACCMOTPEHO COTr'JIACOBAHO YTBEPKOEHO
Pyxorogurens MO 3amecTuTens aHpekTopa  [lHpeKTop

Y — = [ %

U Mapuenxo . H. {enorosa M. C. - Konecuuxosa O. A.
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x. Crapas Cranuna 2024



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe Ha YpPOBHE OCHOBHOTO o0OIIEro o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUW K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTEIbHON MpPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepanbHON padouelt mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopepxaHue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaroUIMXcsi U OpPraHU3alMI0 H3YYCHUS
¢u3uKn Ha AEATETBPHOCTHOM OcHOBe. B mporpamMe mo (u3MKe YYUTBHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanuzaiuu TtpedoBanuit ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM 00y4eHHUs], a TaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro maTepuana
1o rogam oOydeHus (10 KjaccaM), mpejaraeT NpUuMEPHYIO MOCIeA0BaTEIbHOCTh
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSA MPEIMETHOIO COAECpPNKaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUSd METOJUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka SBISIETCA CUCTEMOOOPA3yIOIIKUM /ISl €CTECTBEHHOHAYUHBIX YUEOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE NPOLECCOB U
SBJICHUH, W3yYaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMHUEH © (U3UYCCKOU
reorpaduel, BHOCHUT BKJaJ B €CTECTBCHHOHAYyYHYI0 KapTUHY MHpa,
IpEeNoCTaBsieT HauboJiee sCHble O00pas3lbl MPUMEHEHHS HAyYHOTO METoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3HUECKOTO OO0pa3oBaHUS B CTPYKTYpEe OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYUYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE MPEIANOJaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBICHUS,

e OIICHUBATH M IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

*MHTEPIPETUPOBATH JAHHBIC U UCIIOIH30BATh HAYYHbIE JOKA3aTEIHCTBA JJIS
MOJTyYEHUs BBIBOJIOB.

[lenmn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs
ompeneneHsl B Konmenmuum mpenomaBanusi ydeOHOro mpeamera «®Dusnka» B
oOpa3zoBaTenbHBIX oOpranuzamnusx Poccuiickoit  ®deaeparuu, peaTn3yoOMUX
OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAaMMBbl, YTBEPKACHHON pEIICHUEM



Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (poToKoJ OT 3
nexadps 2019 r. Ne [1K4BH).

Henan nzyuyenus Guankm:

e IPUOOpPETEHHE UWHTEpPEca M CTPEMIICHHS OO0Yy4YaloIUXCcsi K HaydYHOMY
U3YUYEHUIO TPUPOJABI, pa3BUTUE UX HHTEIUICKTyalIbHBIX U  TBOPYECKHX
CIIOCOOHOCTEI;

e Pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJE MO3HaHWs U (HOPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4YeHHs] OCHOB
CTpOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e popMUpOBaHUE MPEACTABICHUA O pONd (PU3MKU ISl Pa3BUTUA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA,

epa3BUTHE  TMpPEACTABIEHUH O  BO3MOXHBIX  cdepax  Oymyuieit
npo(eCCUOHANIBHON  J1€ATEIbHOCTH, CBS3aHHONM C (U3MKOM, MOATOTOBKA K
JanbHeeMy 00Oy4eHUIO B 3TOM HalpaBJICHHH.

JlocTikeHne 3THX LieJed MmporpaMMbl Mo (U3MKE Ha YpOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

e IPUOOPETEHNE 3HAHUM O  JUCKPETHOM CTPOCHMM  BEUIECTBa, O
MEXAHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSX;

e IPUOOPETEHNE YMEHUN ONHCHIBATH U OOBSCHATH (PU3HUECKHUE SIBJICHUS C
UCIIOJIb30BAaHUEM TOJTYYEHHBIX 3HAHUN;

¢ OCBOGHHE METOJOB pELIEHUs IMPOCTEHMIINX PpaCUETHBIX 3a4ad ¢
UCITOJIb30BAaHUEM buznyeckux Mojenel, TBOPUYECKUX U
IPAKTUKOOPUEHTHPOBAHHBIX 33]1a4;

e Pa3BUTHE YMEHMI HAOJIOIaTh MPUPOJHBIC SBICHUS U BBINOJHATH OTMBITHI,
JabopaTopHble pabOThl U SKCINEPUMEHTANbHBIE UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOCHHE TMPUEMOB pabOThl ¢ HHPOpMANMEH (U3HUUECKOTO COACpKAHUS,
BKJIIOYasi WHGOPMAIMI0O O COBPEMEHHBIX [OCTIXKEHMSIX (PU3UKH, aHalIu3 |
KPUTUYECKOE OlICHUBaHUE UH(GOpMALIHH;

¢ 3HAKOMCTBO cO c(epamu npodeccuoHaaIbHON NeSITEIHLHOCTH, CBI3aHHBIMU C
(GuU3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMHU Ha JOCTHXKEHHUSX
(bU3NYEeCKON HAYKH.

MECTO INPEJIMETA B YYEGHOM I1JTAHE

[To denepanpbHOoMy yueOHOMY IIaHy U3 0a30BOM YacTW OTBOJUTCS 3 Yaca B
HeJeNo, B TedeHue yueoHoro roaa 102 gacos. Ilo pabodeit mporpamMmmMe OTBEICHO
102 yacos



COJEPXKXAHUE OBYUYEHUA

Pa3znea 1. 3akoHbl B3auMoaeiicTBUSA U IBUKeHNs TeJ (34 yaca)

Onucanue aBMkeHUs. MaTtepuanbHas TOUKa Kak MOJeib Tesia. Kpurepuu 3aMeHsl
Tejla MaTepualibHON Toukou. [loctynarensHoe nqeukenune. Cucrema oTcuera.
[Tepememienne. Paznnune MexXny MOHATUSIMU «IIyTh» U «IIEPEMEIICHUE.
HaxoxaeHne KoopArHaThI TeJla [0 €ro Ha4allbHOW KOOPAUHATE U MPOEKIINU
BEeKTOpa nepemenieHus. [lepemenienue npu npsiMOIMHEHHOM PaBHOMEPHOM
nBvKeHUU. 1IpsaMonHeriHoe paBHOYCKOPEHHOE JBHKEHUE. MTHOBEHHAs
CKOpPOCTb. Y cKOopeHue. CKOPOCTh NPSIMOJIMHENHOTO PaBHOYCKOPEHHOTO
neukenusd. ['paduk ckopoctu. [lepemenienne npu npsMOIMHEHHOM
PABHOYCKOPEHHOM JBHKEHUU. 3AKOHOMEPHOCTH, IPUCYIIHE PAMOIUHENHOMY
PaBHOYCKOPEHHOMY JBHKEHHIO 0€3 HaualnbHON CKOPOCTH. OTHOCUTENBHOCTh
TPAEeKTOPUH, IIEPEMEILECHU, IIyTH, CKOPOCTH. [ eonieHTpruyeckas u
reJIMOIEHTPUYECKasi CUCTEMBI Mupa. [IpuunHa cMeHbI JHS U HOYHM Ha 3emJie (B
TeJIMOLEHTPUYECKOM cructeme). [IpudurHbI JBUKEHUS ¢ TOUKH 3pEHUST APUCTOTENS
Y ero nocnenoparenei. 3akoH nnepun. [lepsiii 3akoH Hetotona. MlHepumanbHbie
cucteMbl oTcyeTa. Bropoii 3akon Hetotona. Tpetuii 3akon Hetorona. CBo601HOE
najieHue Ten. Y ckopeHue cBoOoaHoro najaenus. [lanenue ten B Bo3ayxe u
Pa3peKEHHOM MPOCTPAHCTBE. Y MEHBIICHUE MOAYJIS BEKTOPA CKOPOCTH IIPU
IIPOTHUBOIMOJIO)KHOM HAIIPaBJIEHUH BEKTOPOB HAYaAJIbHON CKOPOCTHU U YCKOPEHHUS
cBoOoaHOTrO NaseHus. HeBecoMocTh. 3aKOH BCEMUPHOTO TATOTEHUS U YCIIOBHSI €T0
IpUMEHUMOCTH. ['paBUTAlIMOHHAS TOCTOSIHHAA. Y CKOpEHUE CBOOOIHOTO MaICHUS
Ha 3emiie U ApYyruX HeOECHBIX Tenax. 3aBUCUMOCTh YCKOPEHHUSI CBOOOITHOTO
MaJICHUs OT WHUPOTHI MeCTa U BBICOTHI HaJ 3emuiei. Cuna ynpyroctu. 3akoH ['yka.
Cwuia TpeHust. Buapl TpeHUs: TpEHUE MMOKOs, TPEHHUE CKOJIbKEHUS, TPEHUE
kaueHus. @opmyia i pacyeTa CUIbl TPEHUS CKOJIbXEHUS. [[puMepsl 1mosie3Horo
nposiBieHus TpeHus. [IpsMonrHenHOe 1 KpUBOJIMHENHOE IBUKEHUE. [[BUKEHUE
TeJIa 110 OKPYKHOCTH € IMOCTOSHHOW IIOMOYJIFO CKOPOCTBIO.
[HenTpocTpeMurenbHoe yckopenue. IckyccTBeHHbIE ClTyTHUKA 3emutu. [lepBas
KOCMHYECKasi CKOpocTh Mmiynbe Tena. 3amkHyTas cuctema tei. M3menenue
MMITYJIbCOB TEJI ITPU UX B3aUMOJCUCTBUH. 3aKOH COXPAaHEHUS UMITYJIbCa.
CyIIHOCTh ¥ IPUMEPHI PEAaKTUBHOTO ABMKEHUA. HazHaueHne, KOHCTpyKIUs 1
MIPUHITUT ICUCTBUS pakeThl. MHOTOCTyTIEHUaThIe pakeThl. PaboTa cuibl. Pabora
CUJIBI TSDKECTH U CUJIBI yIIpyrocTu. [loTeHnanbHas SHeprusi.



[ToTenmmanbHas 3ueprus ynpyroaehopmupoBanHoro tena. Kunernueckas
sHeprud. Teopema 00 U3MEHEHNH KHHETHYECKOW SHEPIrUU. 3aKOH COXPaHEHUs
MEXaHHYECKON JHEPTUH.

JlemoHcTpanum:

Onpenenenue KOOpAWHATHI (ITyTH, TPACKTOPUU, CKOPOCTH) MaTepHaIbHOU
TOYKHU B 3aJJaHHON CHCTEME oTcueTa (10 puc. 2-6 yueOHHKA).

[1yTh 1 nepeMelIeHue.

PaBHOMEpHOE JBWKEHHE, HU3MEPEHUE CKOPOCTH TeEJNa NPU PaBHOMEPHOM
JBUKCHUH, TIOCTpOEHUE Tpaduka 3aBUCUMOCTH V = V(t), BBIYUCICHHE MO 3TOMY
rpaduky nepeMenieHus.

OmnpeneneHue yCKOPEeHUs! MPSIMOIMHENHOTO paBHOYCKOPEHHOTO JIBHKEHHUS.

3aBUCHUMOCTh CKOPOCTH OT BPEMEHU IPHU NPSIMOIUHEHHOM PaBHOYCKOPEHHOM
JBH>KCHUU.

3aBUCHUMOCTh MOIYJSl TEPEMELIECHUS OT BPEMEHHU MPU NPSIMOIUHEHHOM
PaBHOYCKOPEHHOM JIBUKEHUHU C HYJIEBOW HAYAJIbHOW CKOPOCTHIO (110 puc. 2 nnu 21
y4eOHHKA).

OTHOCHUTENIBHOCTh  TPA€KTOPHUH, TIEPEMEUIEHUsI, CKOPOCTH C IOMOIIbIO
MasiTHUKA.

SIBneHNE UHEPIUU.

Tpertuii 3axkon HetotoHa (1o puc. 22—24 y4yebHuKa).

[TameHne Tel1 B BO3ayX€E M pa3pekeHHOM IPOCTPaHCTBE (110 puc. 29 yueOHUKA).

HesecomocTs (o puc. 31 yuebHmKa).

[Tagenue Ha 3eMJIIO TEJ, HE UMEIOIIMX OTIOPBI UJTK TI0JIBECA.

[Ipumepbl TOPSIMOJMHEWHOTO M KPHUBOJMHEWHOTO JBW)XEHHS: CBOOOIHOE
MajiecHUe Ms4Ya, KOTOPHIM BBIPOHWUIU M3 PYK, U JBIKCHHE Ms4da, OpPOIIEHHOTO
ropu30oHTa’IbHO. HanpasieHne cKopocTH IpH ABUKEHUU 10 OKPY>KHOCTHU (110 pUC.
39 yueOHuka).

Nmmynbe Tena. 3aKoH COXpaHeHUsI UMITyJibca (1o puc. 44 yueOHUKA).

PeaktuBHOE nBH>XKEHHE. MOIEb PAKETHI.

JlaGopaTopHblie padoThbI:
Nel «MccnenoBanuie paBHOYCKOPEHHOTO JIBUXKEHUS 0€3 Ha4aJIbHOM CKOPOCTHY;
No2 «M3mepenne yckopeHusi CBOOOTHOTO NaJCHUS.
KonrpoJsabHbie padoThI:
Nel no teme «IIpsiMonuHeliHOE PaBHOYCKOPEHHOE JBUKECHHE
Ne 2 no Teme «3aKoHBI COXpaHEHUS B MEXAHUKE

TeMbI POEKTOB:

«IKCTIEpUMEHTAIILHOE NOJITBEPKICHUE CIpaBeNIMBOCTU YCJIOBHUS
KPUBOJIMHEMHOTO JBUKEHHUS TEIDY;



«HCTOpI/I}I pa3BUTHA HCKYCCTBCHHBIX CITYTHHKOB 3emMiau u peuiacMbI€ C HX
IMOMOIIbIO HAYYHO-HUCCIICAOBATCILCKUC 3a1a4M.»

Paznen 2. Mexannuyeckue KoJjieOaHusi U BOJIHbI. 3BYK. (14 yacoB)

[Tpumeps! konebarensHOTO ABMXKEHUA. O0IIHe YepThl Pa3HOOOPa3HBIX KOJICOaHH.
JluHamuka Kose0aHuii TOPU30HTAIBHOTO MPY>KUHHOTO MasTHUKA. CBOOOIHBIC
Kosie0aHus, KojebaTeabHble CUCTEMBI, MAsITHUK. BelnunHbl, XapakTepusyomue
Kosie0aTeNbHOE IBUKEHUE: aMIUIUTY1a, IIEPUOJT, 4acTOTa, (ha3a KoJeOaHuM.
3aBUCHMOCTb IIEPUO/Ia U YaCTOThI MasiTHUKA OT JAJIMHBI €ro HUTH. ["apMoHMUeckue
kosnebanus. [IpeBpaiieHre MeXaHUYECKOM SHEpPrun KouebaTeIbHOM CUCTEMBI BO
BHYTPEHHIO. 3aTyxarolue Kojaeoanus. BeiHykaeHHbIe Kosiebanus. YactoTa
YCTAaHOBUBILIUXCS BBIHYXIEHHBIX KOJI€OaHUH. Y CJIOBUS HACTYIUICHUS U
(du3nyYecKas CylIHOCTh SIBIEHUS PE30HAHCA. YUEeT PE30HAHCa B IPAKTHUKE.
MexaHu3M pacnpocTpaHeHUs yIpyTrux KoneOanuii. MexaHu4deckrue BOJIHBI.
[Toniepeunble U MPOIOJIbHBIE YIPYTHUE BOJHBI B TBEP/BIX, )KUAKUX U Fa3000pa3HbIX
cpenax. XapakTEpUCTUKHU BOJIH: CKOPOCTb, JIJIMHA BOJIHBI, YaCTOTA, IIEPUOJ
KoseOanuil. CBsA3b MEXKIAY STUMH BeTMYMHAMU. VICTOUHMKY 3ByKa - Tena,
kojeomomuecs ¢ yactoror 16 I'q - 20 kl'u. YnbTrpasByk u uH(ppasByk.
DxonoKanus. 3aBUCUMOCTb BBICOTHI 3ByKa OT YaCTOTbI, @ TPOMKOCTH 3ByKa — OT
aMIUTUTYIbl KOJIEOAHUN U HEKOTOPBIX Apyrux npuyuuH. TemOp 3Byka. Hanmnuue
cpelibl —Heo0X0IMMOe yCIIOBHUE pacnpocTpaHeHus 3Byka. CKOpOCTh 3ByKa B
pa3nuuHbIX cpenax. OTpaxkeHue

3ByKa. 9X0. 3ByKOBOW PE30HAHC.

JleMoHCTpAUH:

[Ipumepsl  KoneOaTenbHbIX  JABMXKEHMH (Mo  puc. 52 ydeOHHKA).
DKCIIepUMEHTaIbHasA 3a7ja4a Ha IOBTOPEHNE 3aKOHA [ 'yKa 1 U3MEpEHHE KECTKOCTH
NPY>KUHBI WK IIHYpa.

[Tepuon konebanuii mpy>XMHHOTO MAsITHUKA; SKCIIEPUMEHTAILHBIN BBIBO/T

3aBUCUMOCTHU
—
T~ |2

Nk .
[IpeobpazoBanue 3HEPTUU B MPOLIECCE CBOOOIHBIX KOeOaHuM. 3aTyxaHue
CBOOOHBIX KoJieOaHui. BeIHYK/IeHHbIEC KOJIEOaHMUSI.
Pe3onanc MasiTHUKOB (110 puc. 68 yueOHUKA).
OOpa3zoBaHue U paclpoCTpaHEHNE MONEPEYHBIX U TPOOJIbHBIX BOJIH (TIO PHC.
69—71 yueOHMKA).



JlnmuHa BoJIHBI (110 puc. 72 yuyeOHUKA).

Konebmomeecs Teno kak HCTOYHHK 3ByKa (110 puc. 74—76 ydeOHUKa).

3aBHUCHUMOCTH BBICOTHI TOHA OT YaCTOTHI KoJieOaHuii (1Mo puc. 79 yueOHHKa).
3aBUCHUMOCTH TPOMKOCTH 3BYKa OT aMILTUTY/IbI KoseOaHuit (1o puc. 76 yueOHUKa).

HeobxoaumocTh ynpyroi cpezsl uisl mepeayu 3ByKOBBIX KoJiebaHu (puc.
80y4eOHMKA).

OTpaskeHne 3ByKOBBIX BOJIH. 3BYKOBOM pe30oHaHC (1o puc. 84 yueOHUKA).
JlaGopaTopHbie padoThbI:

Ne3 «MccnenoBanre 3aBUCUMOCTH TIEPUOAA W YaCTOTHI CBOOOIHBIX KOJIeOaHUM
HUTSHOTO

MasTHUKA OT JTHHBI HUTH.
KonTposabHbIe padoThI:

Ne3 no Teme «Mexannyeckue KojieOaHUsI U BOJIHBI. 3BYK».

TeMbI POEKTOB:
«OrnpeneneHne Ka4eCTBEHHOM 3aBUCUMOCTH NIEpUOAa KOJIeOaHu! Py KUHHOTO
MasTHAKA OT MacChl TPy3a M )KECTKOCTH MPYKUHBDY;
«OmnpeneneHne Ka4eCTBEHHON 3aBUCUMOCTH MEPUO/1a KOJIEOAHUI HUTSIHOTO
(MaTeMaTU4YECKOr0) MasiTHUKA OT BEJIMYHUHBI YCKOPEHUS CBOOOIHOTO MaICHUS»;
«YbTpa3ByK U HH(PPA3BYK B MPUPOJIE, TEXHUKE U MEIUIITHE.

Paznen 3. DaekrpomarauTHoe moJe (23 yacos)
Wctounuku marautHoro nosjst. ['unore3a Ammnepa. ['paduueckoe nzoopaxkeHue
MAarHUTHOIO NoJist. JIMHUKM HEOAHOPOIHOTO U OAHOPOJHOTO MATHUTHOIO MOJISL.
CBs13b HaIpaBJICHUS] JIMHUI MAarHUTHOTO MOJISl TOKA C HAMPaBJICHUEM TOKA B
npoBoauuke. [IpaBuno Oypasuuka. [TpaBuiio mpaBoil pyku Jj1si COJICHOMIA.
JlelicTBrE MarHUTHOTO IOJI HA TPOBOJHUK C TOKOM U Ha JIBUKYILYIOCS
3apsKeHHYI0 yactuny. [IpaBuno seBoit pyku. MHIYyKIMS MArHUTHOTO TOJIS.
Moayns BEKTOpa MAarHUTHOM UHAYKUMH. JIMHUM MarHUTHOW UHIYKIIUU.
3aBUCMMOCTh MAarHUTHOTO MOTOKA, MPOHU3BIBAIOIIETO IIONAb KOHTYpPA, OT
IJIOIAAM KOHTYpPa, OPUEHTALMH TIJIOCKOCTH KOHTYPA M0 OTHOLICHUIO K JIMHUSIM
MAarHUTHOW UHIYKIIUU U OT MOJYJIsl BEKTOpA MarHUTHOM MHAYKIIUA MAarHUTHOTO
nosi. OnbiTel @apajes. [IpuurnHa BO3HUKHOBEHUSI HMHAYKIIMOHHOTO TOKA.
OmnpeneneHue SBICHUS AIEKTPOMArHUTHON MHAYKIHMU. TeXHUUEeCKOe TPUMEHEHHE
ABJIECHHS. BO3HUKHOBEHNE UHAYKIIMOHHOTO TOKA B AJIIOMUHHUEBOM KOJIBIIE MPU
M3MEHEHUH MPOXOAIIETO CKBO3b KOJIBIIO MArHUTHOTO MOTOKA. OnpeneneHue
HanpaBJICHHUS MHIYKIMOHHOTO ToKa. [IpaBuiio Jlenna. SIBneHns caMOMHIYKIIUH.
NHIyKTUBHOCTh. DHEPIHsl MATHUTHOIO OISl TOKA. [lepeMeHHBII 3JIeKTpUYECKHiA
TOK. DJEKTPOMEXaHNYECKUI MHAYKIIMOHHBIA reHepaTop (Kak npumep —



runporeneparop). [lorepu snepruu B JIDII, criocodbl yMeHbLIEHNS TOTEPS.
Ha3nadenwue, yCTpOHCTBO M MPUHIIUI JEHCTBUS TpaHChOpMaTopa, ero
NPUMEHEHUE TIPH Mepeaade 3IEKTPOIHEPTHUU. DIEKTPOMATHUTHOE I10JIE, €T0
VCTOYHHUK. Paznuurie Mex1y BUXPEBBIM IEKTPUUECKUM U JIEKTPOCTATUUECKUM
HOJIIMU. DJIEKTPOMAarHUTHBIE BOJIHBI: CKOPOCTH, IIONIEPEYHOCTh, JUIMHA BOJIHBI,
IIPUYHMHA BO3HUKHOBEHU BOJH. [loiydeHne n peructpanus 2IeKTPOMarHUTHBIX
BOJIH. BBICOKOYaCTOTHBIE AJIEKTPOMATrHUTHBIE KOJIEOAHUS Y BOJIHBI —
HEOOXOUMbIE CPEJICTBA JJIsl OCYIIECTBICHUS paarocs3u. KonedarenbHbli
KOHTYp, MOJIy4eHHE 3JIEKTPOMArHUTHbIX KosieOanuii. @opmyina Tomcona. biiok-
CXeMa IEPEAAIOIIETO U IPUEMHOTO YCTPOUCTB ISl OCYILECTBICHUS PAUOCBSI3H.
AMIUTATYAHAS] MOJYJIALMS U IETEKTUPOBAHNUE BBICOKOYACTOTHBIX KOJEOAHMIA.
WnTepdepennus u qudpaxuus ceeta. CBET Kak YaCTHBIN cirydyait
AJIEKTPOMArHUTHBIX BOJIH. /[nana3oH BUAMMOIO U3JIy4YEHHs Ha IIKAJIE
3JIEKTPOMArHUTHBIX BOJH. YacTULIbI 3JIEKTPOMAarHUTHOTO U3Iy4eHUS - (DOTOHBI
(xBaHTh). SIBneHue qucnepcuu. Paznoxenue 6enoro ceera B cnekTp. [lomyuenue
0eJIoro cBeTa MyTeM CIIOKEHUS CIIEKTpaIbHBIX 1[BETOB. L{BeTa Ten. Haznauenue u
yCTPOUCTBO criekTporpada U CeKTpocKona. TUIbl ONTHYECKUX CIIEKTPOB.
CIuIomHOM ¥ IMHENYAThIE CIEKTPHI, YCIOBUS UX MOTydYeHUs. CIIEKTPBI
ucnyckanus u noriouieHus. 3akod Kupxroga. CnexkrpalibHblil aHaan3. ATOMBI -
UCTOYHUKHU U3TYUYEHUs U MorioueHus cBeta. OObsICHEHHE U3ITyUYeHUs U
MIOTJIOIIEHHS CBETA ATOMAaMH U ITPOUCXO0KICHHUSI IMHENYATBIX CIIEKTPOB HA OCHOBE
nocryiaros bopa.

JleMoHCTpALUH:

[IpocTpancTBeHHass MOJeIb MArHUTHOTO TIOJIA TOCTOSHHOTO MAarHuTa.
JleMOHCTpanus CIeKTPOB MarHUTHOTO TIOJIST TOKOB.

JleficTBME MarHUTHOTO TOJISl HA TIPOBOJHUK € TOKOM (110 puc. 104 yyeOHuKa).

DOnexTpomMarHuTHast UHIyKuus (1o puc. 122 — 124 yyeOHuka).

B3auMmopelicTBUe aIFOMMHHEBBIX KOJEI[ (CIUIOIIHOTO H C TMPOpe3bio) ¢
MarHuToM (1o puc. 126 — 130 yueOHuka).

[IposiBiicHNE CaMOWHAYKIMKM TPHU 3aMbIKAHUA W Pa3MBIKAHUU AJICKTPUYCCKOU
uenu (mo puc. 131, 132 yueGHuka).

TpancpopmaTop yHUBEpPCATBHBIM.

W3nydenne u nmpueM JIeKTPOMarHUTHBIX BOJTH.

Peructpamusi cBOOOIHBIX dJIeKTpUUeCKuX Kojebanwuii (1o puc. 140 yueOHUKA).

[Ipenomnenue cBeToBOro Jiyda (1o puc. 145 yue6Huka). OnbIThl IO pUCYHKAM
149 — 153 yuyeOHUKA.
JlaGopaTopHbie padoThbI:



Ned «3yuenue siBNeHUS FIEKTPOMArHUTHOW MHAYKLIMY.

Ne5 «HabnrogeHue CruiontHoro v IMHEHYaToro CeKTPOB HUCITYCKaHUS).
KontpoabHbie padoThI:
Ne4 o Teme «IIEKTPOMArHUTHOE TOJIE.

TeMbl NPOEKTOB:

«Pa3BuTne cpeactB M cnocoOoB mepenaud HMHGOpMAalMM Ha  JJAJEeKHe
PacCTOSIHUSA C IPEBHUX BPEMEH U JI0 HALLIUX JHEN»;

«Meton CeKTpaJIbHOTO aHAJIM3a U €r0 IPUMEHEHUE B HAYKE U TEXHUKE»

Pasnen 4. Ctpoenne atoma u aToMHOr0 sigpa. (20 yacos)
CnoHBIM COCTAaB paluOAKTUBHOIO U3JIyUYeHUs, o-,3- ¥ y-yacTulbl. Mozenb aroma
Tomcona. OnbiThl Pezepdopaa no paccesnuto a-uactull. [Inanerapnas mojens
aroma. [IpeBpamenus saep npu paguoakTUBHOM pacliaje Ha IIpuMepe o-pacriajia
paaust. O6o3HaueHUE s1ep XUMUYECKUX 3JIEMEHTOB. MaccoBoe U 3apsA0Boe
qKCIIa. 3aKOH COXPaHEHHUsI MaCCOBOI'0 YHCIIA U 3apsija NpU PaJHOaKTUBHBIX
npeBpaieHusx. Haznauenne, yCTpolCTBO M IPUHIMUII JEUCTBUS cUeTYuKa [ elirepa
1 Kamepsl Bunbcona. BeiOnBaHue o-4acTullaMu MpOTOHOB U3 siIEp aTOMa a30Ta.
Habmronenue gpotorpaduii oOpazoBaBiuiuxcs B kamepe BuiabcoHa TpeKOB YacTHil,
y4acTBOBAaBLIMX B sIIEpHON peakiuu. OTKpBITHE U CBOMCTBA HEUTPOHA.
[IpoToHHO-HENTPOHHAs MOAEND sA/1pa. DU3NUECKUIN CMBICI MACCOBOTO U
3apsaoBoro uncen. OcoOEHHOCTH slIepHbIX cui. M30Tonbl. DHEprus CBs3U.
BHyTpeHHSss1 sHEpTUsS aTOMHBIX sA1ep. B3anmocBs3b Macchl U Hepruu. Jledexr
Macc. Beinenenne wim noriomeHne 3HEPTUN B SIAEPHBIX peakuusax. Jlemenue sapa
ypaHa. Beraenenue sHepruu. Y CioBus IPOTEKAHUS YIPABIAEMON HETHON
peakuuu. Kpurnueckas macca. HazHauenue, ycTporucTBO, IPUHLMI AEUCTBHUS
AJIEPHOTO peakTopa Ha MEAJIEHHbIX HelTpoHaX. [IpeoOpa3zoBanue sHEpruu aaep B
aNeKTpuuecKyto sHepruto. [IpenmyiectBa u Hegoctatku ADC nepea IpyrumMu
BUJAMH JJIEKTpOCTaHIMK. buonornueckoe neicteue paguannu. Gusnyeckue
BEJIMUMHBI: TOTJIONIEHHAs /1032 U3NTy4eHusi, KoapPUIMeHT kayecTna,
DKBUBAJICHTHAS J03a. BIMsAHNE palMOaKTUBHBIX U3JIyYEHUN HA KUBBIE
opranusMel. [lepnon nonypacnana paluOaKTUBHBIX BEIIECTB. 3aKOH
PaanoakTUBHOTO pacnaaa. CrnocoObl 3alIUTHI OT paAraliy. Y CIOBUS TPOTEKAHUS
Y IIPUMEPBI TEPMOSIAEPHBIX peakunil. FMictounnku sHeprum ConHua v 3BE31.

JdeMoHCTpanuu:

Mopnens omnbita Pesepdopna. Habmiogenume TpexkoB B kKamepe Bumbcona.
Y CTpONCTBO 1 JEUCTBUE CYETYMKA HOHU3UPYIOIIMX YACTULL.
JlabopaTtopHbie padoThI:



Ne 6 «M3mMepeHne ecTeCTBEHHOTO paAHallMOHHOTO (POHA JO3UMETPOMY.

Ne7 «M3yuenue neneHus sipa atoma ypana mno ¢ororpaduu TpEeKOB.

Ne 8 «Omnenka nepuoaa mosrypacnaja HaxOAAIIMXCS B BO3AyX€ IMPOAYKTOB
pacriajia raza paJoHa».

Ne 9 «M3ydeHne TpeKOB 3apsHKEHHBIX YACTHUIl MO TOTOBBIM (pororpadusim»
(BBITIOJIHSIETCS TOMA).
KonTpoJsbHbie padoThbI:

Ne5 mo teme «CtpoeHne aToma M aTOMHOTO siapa. Vcrnoib30BaHWE IHEPTUH
aATOMHBIX SIIEP».
Tema npoekra:

«HeratuBHOe BO3/IEUCTBUE paualiii (MOHU3UPYIOIINX U3JIyYEHU) HA KUBBIC
OpPTraHU3MBbl U CIIOCOOBI 3aIIUThI OT HEEY

Paznen 5. Ctpoenue u 3Bosonus Beesiennoi (5 1)

CoctaB ConHeuHolt cucteMbl: CoJiHIE, BOCEMb OOJIBIINX IJIAHET (LIECTh U3
KOTOPBIX UMEIOT CIIyTHHUKH), MISITh MJIAHET-KAPIUKOB, aCTEPOUIbI, KOMETHI,
MeTeopHsbie Tena. PopmupoBaHue CONTHEYHON CUCTEMBI. 3EMJIA U TUIAHETHI 36MHOU
rpymibl. OOIHOCTh XapaKTEPUCTHUK IJIAHET 3€MHOM Ipynnbl. [I1aHeThI-ruraHThl.
CIlyTHUKH U KOJIbLA IUIAHET-TUTAHTOB.
Maunsie Tena COJIHEUHOM CUCTEMBI: aCTEPOUIbI, KOMETBI, METEOPHBIE TEJIA.
Oo6pazoBanue xBoctoB koMeT. Paguant. Metreoput. bonua. ConHile u 3Be3/1bI:
cJIOMCTast (30HHAs) CTPYKTypa, MarHUTHOeE noJje. Mcrounuk sHepruu CosHua u
3BE3]] — TEIUIO, BBIAEISAEMOE ITPU IMTPOTEKAHUM B UX HEAPAX TEPMOSAECPHBIX
peakuuii. Craguu sBomonuu ConHua. ['amaktuku. Meraranaktuka. Tpu
BO3MO>KHBIE MOJIENIN HECTALIMOHAPHOW BeenenHon, npemioxkeHHble A. A.
®puaMaHoM. DKCIEPUMEHTAIIBHOE TOATBEpkKACHIE Xa00JI0M paclIupeHus
Bcenennoit. 3akon Xab60:ma.
JlemoHcTpanum:

Crnaiinet unm dpotorpadguu HeOECHBIX 0OOBEKTOB.

dortorpadun uam craapl 3eMId, IUIAHET 36MHOM TPYIINbI U TUIAHET-TUTAaHTOB.

dororpadun KOMET, aCTEPOUJIOB.

dotorpadun COTHEUHBIX MATEH, COTHEUHONU KOPOHBI.

dortorpadun UM cCraabl TaakTHK.
Tema npoekra:

«EcTeCcTBEHHBIE CIIyTHUKH IUIAHET 3€MHOU I'PYIIIBDY,

«ECcTeCTBEHHBIE CITyTHUKH IIAHET-TUTAHTOBY

IHoBTOpEeHue (64)



JleMOHCTpUpOBaTh MPE3EHTAIIMU, YYaCTBOBATh B 00CYKJIEHUHU MIPE3CHTALIUI;

pa6OTaTb C 3alaHUAMU, IPUBCIACHHBIMUA B pa3/ICjic «HToru riaasb».

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne (pu3nku Ha ypOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUsI HApPaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare usyuenus GU3MKU HA YPOBHE OCHOBHOI'O 0011Iero 00pa3oBaHMUs

y oOyuarorerocst 6yayT copMHpOBaHbI CICAYIOIINE JUIYHOCTHBIC PE3yIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOU
(pu3HUECKON HAayKU;

- IEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- FOTOBHOCTb K AKTUBHOMY YYaCTHIO B OOCYKJIE€HUH OOIIECTBEHHO 3HAUMMBbIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUECKUM MPUMEHEHUEM JOCTH)KEHUN
busuKy;

- OCO3HAaHHWE BAXXHOCTU MOPAJIbHO-ITUYECKUX MPUHILIMUIIOB B JESITEIBHOCTU
YYEHOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCHPHUSTHE ICTETHUECKUX Ka4eCTB (PU3NYECKOM HayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHHWE IIEHHOCTH (PU3MYECKONM HAyKM KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTHM, BAXKHEWILIEH COCTAaBIISIOLICH
KYJIbTYDBI;

- pa3BUTHE Hay4YHOU J0OOO3HATENBHOCTH, MHTEpECca K HCCIEA0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE LEHHOCTH Oe3omacHoro oOpa3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXKHOCTH TpaBUi 0O€30IacCHOrO TIOBEJIEHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM OOOpYJOBaHUEM B
JOMAIIIHUX yCIIOBUSAX;

- chOpMHPOBAHHOCTh HaBbIKa pPEQIIEKCUHU, MPU3HAHME CBOETrO IpaBa Ha
OIIMOKY M TAKOI'0 e Mpasa y APYyroro 4yejIoBeKa;



e 06) TPYAOBOr0 BOCIIUTAHUSA:

® - AKTHMBHOE YYacTHE€ B PEIICHWU MNPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3allid, TOpojJia, Kpas) TEXHOJOTHYECKON U
COIMAIBHON HAIPaBJICHHOCTH, TPEOYIOIMMX B TOM YHCIC U (PU3NIECKUX
3HAHUM;

® - UHTEpPEC K MPAKTUUYECKOMY U3YUYEHUIO MPOECCuil, CBA3aHHBIX C (PUBUKO;

e 7)3KOJIOTH4€CKOT0 BOCIIUTAHMSA:

® - OpHUEHTallMd Ha MpUMEHEeHHE (PU3MYECKUX 3HAHUU JUIsl pelIeHUs 3auad B
0o0JlacTU OKpY’Karoliew cpenapl, IJIAHUPOBAHMS TMOCTYNKOB W OLIEHKH HUX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEJIbl;

® - OCO3HaHME TJI00ALHOIO XapakTepa AKOJOTHUECKUX MpOoOIeM M MyTeu ux
pelieHus;

e 8) ajanTanum K HU3MEHSIOMIUMCS YCJOBUSAM COLMAJIBLHOM U NPHPOIHOM
cpeasbl:

® - MOTPEOHOCTH BO B3aUMOJICUCTBUM TIPU BBIOJIHEHUH HCCICAOBAHUM U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
IPYTUX;

® - TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NeATEIIbHOCTD;

® - IOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM 4HCIIe (POPMYIUPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSAX;

e - oco3HaHHE JIe(PHUITUTOB COOCTBEHHBIX 3HAHUM W KOMIICTCHTHOCTEH B 00JlacTH
busuky;

® - TUIAHUPOBAHHME CBOETO pa3BUTHS B MPUOOPETEHWU HOBBIX (PUIUUYECKHUX
3HAHUM;

® - CTPEMJICHHE aHAJIM3UPOBATh U BBISIBIIATH B3AUMOCBSI3U IPUPO/IbI, 00IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

® - OICHKA CBOMX JEWCTBUHA C YYETOM BIMSHHS HA OKPYXKAIOILIYIO Cpendy,
BO3MOJKHBIX TJIO0ATBHBIX MOCIIEICTBUI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TporpaMMmbl 1O (HU3WKE HAa YpPOBHE OCHOBHOTO
oO1iero oopa3oBanus y o0yyaromierocss OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEIbLHBIC YHUBEPCATIbHBIC YICOHBIC JCHCTBUSA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUS, PETYyJIATUBHBIC
YHUBEpCaIbHbIC YUCOHbIC TCHCTBUS.



ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE MMPU3HAKH OOBEKTOB (SIBJICHUIA);
yCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KIacCHU(pUKAIMK, OCHOBAHUSA MJIs
0000IIIeHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOpPEUMs] B paccMaTpUBaeMbIX (akTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;

BBISIBJISAITh ITPUYMHHO-CJIC/ICTBEHHBIE CBSI3M TPU  HM3YYCHHH (DPUINYECKUX
SBJICHUM M TIPOLIECCOB, J€NaTh BBIBOJBI C HCIOJb30BAHUEM JIETyKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THIOTE3bl O B3aUMOCBA3SX
(U3UYECKUX BEJINYHH;

CaMOCTOATENbHO BBIOMpATh CHOCOO pelleHUus y4eOHOU (u3mueckoil 3agauu
(CcpaBHEHHE HECKOJIbKUX BAPUAHTOB PEIICHUS, BEIOOP HanboJee MOAXOISIIErO
C Y4ETOM CaMOCTOSITEIILHO BbIACIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIb30BaTh BOIIPOCHI KK MCCIEN0BATENbCKUI HHCTPYMEHT TO3HAHMS;
MPOBOAUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIIOMXHBII
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEI0OBAHUE (PU3HUUECKOTO SIBICHUS;
OIICHUBATh HAa MPUMEHUMOCTh U IOCTOBEPHOCTh UH(POPMAIIUIO, TTOJTYYEHHYIO B
XO0J1€ UCCIIEI0BAHMS WIIA SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (popMyIMpoBaTh OO0OOIIEHHMS W BBIBOJBI IO pe3yJbTaTaMm
POBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATH BO3MOKHOE JabHEHIIIee pa3BUTHE (DU3UIECKUX MPOIECCOB, a
TaK)K€ BBIJIBUTATh MPEATNONOKEHUSI 00 WX PA3BUTUU B HOBBIX YCIIOBUAX U
KOHTEKCTax.

Pabora ¢ unpopmaunmeii:

MPUMEHSATh Pa3JIMYHBIE METOJIbl, MHCTPYMEHThI W 3alpoChl MpPHU TMOUCKE U
orOope uH(OpMAMU WIM JaHHBIX C YYETOM MPEAJIOKEHHOW YyueOHOM
(bu3uYeCKOM 3a0a9H;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATb W HWHTEPIPETHUPOBATH HH(POPMAIUIO
pa3IMYHBIX BUIOB U (HOPM IMpeICTaBICHMUS;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMaJbHYI0  (opMy  MpeACTaBICHUS
uH(pOpPMAIMU U WUTIOCTPUPOBATH PEIllaeMble 3a/1a4d HECIOKHBIMU CXEMaMH,
IuarpaMMaMu, UHOU rpaduKoil U UX KOMOMHAIUSIMHU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B X0J1¢ 00CYXeHUSI yueOHOTO MaTepHalia, pe3yJIbTaToB Ja0OPaTOPHBIX padboT
W TIPOCKTOB 3a7aBaTh BOMPOCHI TIO CYIIECTBY OOCYXKTaeMOW TEeMbI U



BBICKA3bIBaTh WJCH, HAICIICHHbIE HA PEIICHHE 3aJa4d W TMOJACpKAHUE
01arokenaTeaIbHOCTH OOIICHUS;

COTIOCTAaBIISATh CBOM CYXKICHUS C CYXICHHSIMHU JIPYTHMX YYaCTHUKOB JTHAJIOTA,
OoOHapy’>KUBaTh PA3JIMINE U CXOJCTBO MO3UITHIA;

BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U ITUCBMEHHBIX TEKCTaX;

MyOJIMYHO TIPEJCTABIIATh PE3YJIbTAaThl BBIMOJHEHHOTO (DH3UYCCKOTO OIBITA
(9KCTIepHMEHTa, HCCIICOBAHUS, TIPOCKTA);

MMOHUMAaTh W HUCIOJIb30BaTh IMPEHMYIIECTBA KOMAaHIHONH W WHIUBUIYaJIbHON
paboOTHI IPH PEIICHUHM KOHKPETHOM (PH3NICCKOM TIPOOIEMEIL;

MPUHUMATh 1ETTH COBMECTHOM JESATEIHHOCTH, OPTaHU30BBIBAThH ACHCTBUS T10
e MOCTHKEHUIO: pacIpeleliaiTh PO, 00CYXKIaTh MPOIECCHl U PE3yJIbTAThI
COBMECTHOM pabOoThl, 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

BBITIOJTHSATH CBOIO YacTh PabOTHI, JOCTHIas KaueCTBEHHOTO pe3yjbTara II0
CBOEMY HAaIpaBJICHUIO U KOOPAUHHUPYS CBOM JEUCTBHUS C JAPYTHMMHU YICHAMH
KOMaH/IbI;

OIICHWBATh KAadeCTBO CBOETO BKJAJa B OOIIMI TPOIYKT IO KPUTEPHSIM,
CaMOCTOSATEILHO C(OPMYITHMPOBAHHBIM YUYaCTHUKAMH B3aHMOICHCTBHSI.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusamnus:

BBISIBJISAT MTPOOJIEMBI B KU3HEHHBIX M YUEOHBIX CUTYyaIUsX, TPEOYIOMUX ISt
peuieHust GU3NYECKUX 3HAHUM;

OPUEHTUPOBATbCS B  PA3IMYHBIX  MOAXOJAX  MPUHATHS  pelIeHUi
(MHIMBUAYaJbHOE, TPUHATHE pPEIIeHUs B TpyNmne, MNPUHATHE peuIeHUI
TpyHmon);

CaMOCTOSITEJIbHO COCTaBIISATh QJITOPUTM pelleHus (U3NYECKON 3a1ayul Wiu
IUIaHa MCCIIEOBaHUA C YYETOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh IIpeijiaraéMble BAPUAHTHI pEIICHUM;
JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYallH U IIPEJIaraTh MiaH €€ N3MEHEHNUS;
OOBSCHATh  MPUYUHBI  JOCTWDKCHHsSI  (HEIHOCTHKEHHUS)  pe3yJbTaToOB
NeSTeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHBBI B JACSATEIBHOCTh (B TOM YHCIE B XOJ BBIOJIHEHUS
(bU3UYECKOT0 UCCIIEIOBAHMS WU MIPOEKTA) HA OCHOBE HOBBIX 0OCTOSITEILCTB,
W3MEHUBIIMXCS ~ CHUTYallMii,  YCTAHOBJICHHBIX  OIIUOOK,  BO3HUKIIUX
TPYIHOCTEN;



® OLEHUBATh COOTBETCTBUE PE3yNbTATA LEIU U YCIOBUIM;

® CTaBWUTH ce0s Ha MECTO APYTOro 4eJOBEKa B XOJE CIOpa WIN AUCKYCCHU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYIrOro;

® [pU3HABaTh CBOE MPABO Ha OUIMOKY MPH pEHICHUH (HPU3NUECKUX 3a/a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYToro.

TEMATHYECKOEIINTAHUPOBAHUE

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne | HammeHnoBaHme
(uudgposbIe)
n/  PpasiesioB U TeM Bcer Konrtpoabn  IIpakrnyec
o0pa3oBaTtejibHbIE
n NporpaMMel 0 ble paboThI KHe padoThl
pecypcsl
Pa3znenl.Mexannueckue siBJIeHHUs
MexaHu4ecKoe bubmuorexal [OK
L1 eiokemme u 17 1 1 https://m.edsoo.ru/7f41
adab
CITIOCOOBI €T0
OIICAHMSL.
bubmuoreka [{OK
1.2 B3aumopelicteue 12 1 https://m.edsoo.ru/7f41
adab
TeN
13 5 bubmnoreka IIOK
: 32KOHEHI https://m.edsoo.ru/7f41
COXpaHCHHUS ad
ab
HToro mo pazmen
pasaeTy 34
Pa3nen 2. Mexannuyeckue KoJ1e0aHUA U BOJIHbI
bu6mmnorexal [OK
2.1 Mexanndeckue 7 2 https://m.edsoo.ru/7f41
KoJIeOaHHs adab
bubnunorexa LIOK
2.2 MexaHHuecKue 7 1 https://m.edsoo.ru/7f41
BOJIHBL.3BYK adab
Hroro nmo pazneny 14
Pa3jnen 3. DieKTpoMarHuTHOE MOJie H 3JIEKTPOMATHUTHBIE BOJHBI
ONEKTPOMarHuT 16 1 bubmuorexa [JOK
31  HOeTone - https:/m.edso0.ru/7f41
AIEKTPOMArHUT adab
HBI€ BOJIHBI
3aKOHBI 7 1 bubnuotexal [OK
3.2 pacrpocTpaHeH https://m.edsoo.ru/7f41
Hsl CBETa a4ab
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Hroro no pasaey

23

Paznen 4. CTtpoeHue aToMa M AaTOMHOTI0 1IPa

bubnunorexa LIOK
Menyckanue u 4 https:/m.edsoo.ru/7f41
4.1 MOTJIONIEHUE adab
CBETa aTOMOM
bu6nmmorexa [IOK
4.2 Crpoenue 8 https://m.edsoo.ru/7f41
aTOMHOTO Si/Ipa adab
1 bubnunoreka LIOK
43 Anepuere https:/m.edsoo.ru/7f41
peaxum 8 ad
ab
Hroro mo pasneny 20
Paznen 5 Crpoenue u 3BOJIIOLMS BCeJIEHHOM
Crpoenue u 5 bubnnorexa [JOK
5.1 spomouus https://m.edsoo.ru/7f41
BCEJICHHOM a4ab
Hroro nmo paszneny 5

Pa3nea 6.IloBTOpuTenbH

0-0000 120N MOTYJTb

[ToBTOpEeHUEN
obobreHue 6 bubmnoreka [IOK

6.1 Coneprxanust https://m.edso0.ru/7f41
Kypca a4ab
¢busuku 3a 7-9
KJ1acc

HToro mo pazaeny 6

OBIIEE KOJIMYECTBO 102 5

YACOB IT1O

[TPOI'PAMME

INOYPOYHOE IIVTAHUPOBAHUE

Ne n/mt Tema ypoka Hara
U3y4eHusl
1 MarepuanpHast Touka. CrcteMa oTcueTa 03.09.2024
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2 [lepemerenue 04.09.2024

3 OrnpezenieHne KOOPAUHATHI ABUKYILETOCS Tella 06.09. 2024

4 CKOpOCTh IPSIMOJIMHEHOTO PABHOMEPHOTO JIBUKCHUS 10.09. 2024

5 [Tepemernienue npu NpsIMOIUHEHHOM PABHOMEPHOM JBHXKEHUU 11.09. 2024

6 I'paduku 3aBUCIMOCTH KHHEMATHYECKUX BEIHYHUH OT BPEMCHH 13.09. 2024
[pU IPSIMOJIIMHEHHOM PaBHOMEPHOM JIBH)KEHUHT

7 CpenHsist CKOpOCTh 17.09. 2024

8 [IpsiMonuHETHOE paBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHUE 18.09. 2024

9 CKopOoCTh MIPSIMOJIMHEMHOTO PAaBHOYCKOPEHHOTO JIBHKCHHSL. 20.09. 2024
I'padux ckopocTu

10 [Tepemerienue npu NpSIMOIMHEHHOM PaBHOYCKOPEHHOM 24.09. 2024
JIBYDKCHUH

11 [lepemenienue Tena npu NpSIMOJIMHEHHOM PaBHOYCKOPEHHOM 25.09. 2024
JBIKEHUU 0€3 HayaIbHOU CKOPOCTH

12 JIaGoparopnas padota Ne 1 «HccnenoBanue 27.09. 2024
PaBHOYCKOPEHHOTO JBM)KEHUS 0€3 HadalbHON CKOPOCTI

13 Pemenue 3ana4 Ha NPSIMOJIMHENHOE PABHOYCKOPEHHOE 01.10.2024
JIBYDKEHUE

14 I'paduku 3aBUCUMOCTH KHHEMATUYECKUX BETUYMH OT BPEMEHH 02.10. 2024
MIPH TPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHKEHUH

15 Pemrenue rpadguyeckux 3ama4 Ha NPSIMOIMHERHOE 04.10.2024
PaBHOYCKOPEHHOE JBIIKEHHE

16 OTHOCHUTENBLHOCTb ABUIKEHUSI 08.10. 2024

17 KonTtpouabsnas pa6ora Nel o reme «lIpsmonnneiinoe 09.10. 2024
PaBHOYCKOPEHHOE JBIKEHHE)

18 WNuepunaneubie cuctemsl orcueta. [lepsriii 3akon HeloToHa 11.10. 2024

19 Bropoii 3akon HeroTona 15.10. 2024

20 Tperuii 3akon HeroToHa 16.10. 2024

21 CB00OOIHOE HageHNE TET 18.10. 2024

22 JIBr>xeHue Tela, OpOIIeHHOT0 BEPTUKAIBHO BBEPX. 22.10. 2024
Hesecomocts

23 Pemenue 3anau«3akonsl Hetorona. CBOOOIHOE MaicHUE TE» 23.10. 2024




24 3aKOH BCEMUPHOTO TATOTEHUS 25.10. 2024
25 YckopeHnue cBOOOIHOTO TaJieHUs Ha 3eMIIe U IPYTUX 05.11. 2024
HeOECHBIX Tenax
26 [IpsiMonuHETHOE M KPUBOJMHEHHOE ABMXKEHUE. J[BIKeHIE 06.11. 2024
TeJla 10 OKPY>KHOCTH C IOCTOSTHHOM MO MOJTYJTIO CKOPOCTBIO
27 Pemenue 3a1a4 o KMHEMaTHKE HA pABHOMEPHOE JIBUYKEHUE 08.11. 2024
TOYKH 10 OKPY>KHOCTH C TIOCTOSIHHOW IO MOJTYJIIO CKOPOCTBIO
28 HckyccTBeHHBIEC CITyTHUKH 3€MITH 12.11. 2024
29 Nmnynbe Tena. 13.11. 2024
30 3aK0H COXpaHCHHSI HMITYJIbCA 15.11. 2024
31 PeaxtuBHOe nBukeHue. PakeTsl 19.11. 2024
32 BrIBOJ 3aK0HA COXpaHEHHS MEXaHMYECKOW SHEepruu. PereHue 20.11. 2024
3a7a4 Ha PEaKTUBHOE JIBM)KEHHE, Ha 3aKOH COXPAaHEHHUS
UMITyJIbCa
33 Pemrenue 3a1a4 Ha TeMy «3aKOHBI COXPAaHEHUS MEXAHUKI 22.11. 2024
«OCHOBBI TUHAMUKW»
34 KonTtponbHast pabota Ne 2 o Teme «3akoHbI 26.11. 2024
COXpaHeHHUs B MexaHHKe» « OCHOBBI TUHAMUKH»
35 KomnebarensHoe aemxkenne. CBOOOIHEBIE KOJIEOAHMUS. 27.11. 2024
36 Bennuunsl, XapakTepusyromnue KojiedarenbHoe JBIKEHIE 29.11. 2024
37 I"apmoHunueckue koaebaHus 03.12. 2024
38 JIaGopartophas pabota Ne 2 «M3mepeHune yckopeHus 04.12.2024.
CBOOOJTHOTO TaJICHUSD)
39 JIaGopartopHas pabota Ne 3 «MccnenoBaHue 3aBUCUMOCTH 06.12. 2024
NepUOJIa ¥ YacTOThI CBOOOIHBIX KOJIeOaHUIl MasiTHHKA OT
JUTUHBI €T0 HUTH
40 3aryxatomue Kojiebanus. BeiHyk/IeHHbBIE KOJIeOaHms 10.12.2024.
41 Pe3onanc 11.12. 2024
42 Pacnpoctpanenue konebanuii B cpene. BosnHbl 13.12. 2024
43 JliinHa BosiHbl. CKOPOCTH pacnpoCcTpaHEHHs BOJIH 17.12. 2024
44 WcTounuku 3Byka. 3BykoBble Kosiebanus (§ 30) 18.12.2024.




45 Bricorta, TeMOp ¥ TPOMKOCTH 3ByKa 20.12. 2024

46 Pacnipoctpanenue 3Byka. 3ByKOBbIE BOJIHbI 24.12. 2024

47 OTtpakeHue 3ByKa. 3ByKOBOW Pe30HAHC 25.12. 2024

48 Pemrenue 3a1au Ha MexaHUYECKUE KOJICOAHUS U BOJIHBI 27.12. 2024

49 Kontposbnas padota Ne 3 mo teme «MexaHndeckue KoiaeOanus 28.12. 2024
U BOJIHBI. 3BYK»

50 MarauTtHoe 1mose 1 ero rpaguieckoe n3o0pakeHue 14.01.2025.

o1 HanpasiieHue Toka ¥ HanpaBJIEHUE JIMHUN €r0 MarHUTHOTO 15.01.2025..
TOJISt

52 OO6HapysxeHrue MarHuTHOTO TOJIS 110 €r0 JIEHCTBUIO Ha 17.01. 2025.
asieKTprueckuii ToK. [IpaBuiio JeBoi pyKu

53 Pemenue 3aia4 Ha paBUIIO JIEBOM pyKHU 21.01. 2025.

54 WNHaykiyst MarHUTHOTO TOJIS. 22.012025..

55 MarauTHbIi MOTOK 24.01. 2025.

56 SIBneHMe ANEKTPOMArHUTHOM UHIYKITUH 28.01. 2025.

S7 JlabopaTtopHas pabota Ne 4 «3yuenue siBeHUs 29.01.2025..
AIEKTPOMArHUTHOW WHTYKITHH))

58 Hamnpasnenue nnaykunonHoro Toka. [Ipasuio Jlenma 31.01.2025..

59 SBnenne caMOMHAYKITUU 04.02.2025..

60 [Tonyuenue u nepenaya NEPEMEHHOT0 JIEKTPUUECKOTO TOKA. 05.02. 2025.
Tpancdopmarop

61 DNEeKTPOMarHuTHOE I0JIe 07.02. 2025.

62 ONEeKTPOMarHuTHHIE BOJIHBI 11.02. 2025.

63 Koneb6arenbublil koHTYp. [lomydyeHne seKTpoMarHuTHBIX 12.02.2025..
KoseOaHuit

64 [IpyHIMIIBI pagUOCBSI3U U TEIEBUACHHUS 14.02. 2025.

65 DneKTpoMarHuTHasl IPUpoIa CBETa 18.022025..

66 [Ipenomnenue cBera. GU3NUECKUN CMBICIT TOKA3ATENS 19.02. 2025.
MIPEIOMIICHUS.

67 Hucnepcus cseta. L{Bera ten 21.02.2025..

68 Tunel ONTUYECKUX CIIEKTPOB 25.02. 2025.




69 JlaboparopHast pabora Ne 5 «HaGmroieHre CIuIonHoro u 26.02. 2025.
JTUHENYATHIX CIICKTPOB UCITYy CKaAHUS

70 [Tornomenue u ucnyckanue ceera aroMaMu. IIpoucxoxaenue 28.02. 2025.
JMHEWYaThIX CIIEKTPOB

71 Pemenue 3amay Ha 3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJTHBI 04.03. 2025.

72 KontponbHas padota Ne4 o Teme «DJIEKTPOMarHuTHOE TTOJIEY 05.03. 2025.

73 PangmoaxkTuBHOCTE 07.03. 2025.

74 PanuoaxkTiBHBIE IPEBpAIIEHNS AaTOMHBIX SIIEP 11.03.2025..

75 DKCHEepUMEHTAITBHBIC METOIbI UCCIICAOBAHUS YACTHI] 12.03. 2025.

76 JIaboparopHas padota Ne 6 «M3mepeHune ecTeCTBEHHOTO 14.03. 2025.
panuanoHHOro ()OHa JT03UMETPOM)

77 OTKpbITHE IPOTOHA 1 HEUTPOHA 18.03. 2025.

78 CocraB aTOMHOTO sipa. SaepHbIe CUITBI 19.03. 2025.

79 Pemrenue 3a1ay Ha IpaBUIIO CMEIIEHUS 21.03.2025..

80 Oueprus cBs3u. [edekrt macc 01.04. 2025.

81 Pemenue 3amau Ha 1eeKT Macc ¥ SHEPTUIO CBSA3H ATOMHBIX 02.04. 2025.
sanep

82 Henenue suep ypana. Lemnas peakmus (§ 58) 04.04. 2025.

83 JlaboparopHast pabota Ne 7 «M3yueHue neieHus sjpa aroma 08.04. 2025.
ypana o ¢ororpadun TpEKOB»

84 Snepusliii peakrop. [IpeoGpa3oBanue BHyTpEeHHEN SHEPTUN 09.04. 2025.
ATOMHBIX SI7IEp B DJIIEKTPUUYECKYIO SHEPTHUIO.

85 AtomHas sHepretuka (§60) bruonornueckoe aeiictue 11.04.2025..
panuanuu

86 3aK0H paJIMOAKTUBHOTO pacmajaa 15.04. 2025.

87 TepmosinepHast peakiust 16.04. 2025.

88 DneMeHTapHbIe YaCTULIbl. AHTUYACTHUIIbI 18.04.2025.

89 Pemrenue 3amau. no reme «CTpoeHue aToMa U aTOMHOTO sAJIpa. 22.04. 2025.
Hcnonb30BaHue YHEPTUH ATOMHBIX ISP

90 KonTponbras padota Ne 5 mo reme «CTpoeHHE aTomMa u 23.04. 2025.
aTOMHOTO sijipa. VIcIonb30BaHHe YHEPTUU AaTOMHBIX SIIEP»

91 JlaboparopHast pabota Ne 8 «OreHKka rmepro/ia moxypaciaja 25.04. 2025.

HaxOoJAIIMXCS B BO3AyX€E MPOAYKTOB pacIiajia ra3a pajioHay.
JIaGoparopHas padota Ne 9 «M3ydeHue TpekoB 3apsiKEHHBIX




YaCTHI] 110 TOTOBBIM (oTorpadusim» (BHITOTHICTCS A0MA).

92 Cocras, cTpoenue u npoucxoxaeHre COTHEUHON CHCTEMBI 29.04.2025
93 Bonpmme rmuranets COTHEUHON CUCTEMBI 30.04. 2025
94 Mausie Tena COTHEYHON CHCTEMBI 06.05. 2025
95 Crtpoenue, nznyuenue u 3Botrorus CoJTHIa U 3Be3]] 07.05.2025
96 Ctpoenue u 3Bosronus Beenennoit 13.05. 2025
97 3aKOHBI B3aMMOJIECTBUS U ABVKEHUS TEI. 14.05. 2025
98 3aKOHBI B3aUMOJICHCTBUS U JIBHXKCHHS TEJL. 16.05. 2025
99 MexaHndeckue KoJieOaHus ¥ BOJTHBI 20.05. 2025
100 DNeKTpOMarHuTHhIE KOJICOAHUS U BOJTHBI 21.05. 2025
101 HroroBast KOHTpOJIbHASA paboTa 23.05. 2025
102 HroroBoe nmoBTOpeHME 26.05. 2025










YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



