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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoiaBanus yueoHoro npeamera «Dusukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpeamera B peanmzanuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm oOydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHUU paboUueii MPOTpaMMBI IO YI€OHOMY TIPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 (pu3nUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa, MPEIOCTaBIsIeT Haubojee sICHbIe
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU U
MHTEepeca K HayKe Y 00yJaronimxcs.

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

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



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

IpHOOpEeTEHHUE HHTEpeca M CTPEMJICHHS OOydYalomuXcs K HaydYHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yUCHHS OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANIEHON ACATEIBHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHue 3HAHUM O JUCKPETHOM CTPOCHHMHM  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM bu3nIecKux MOJIETICH, TBOPUYECKUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(popManuend (HU3NIECKOTO COJEp KaHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3NYECKON HAyKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeplii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTopHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBI0 MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOIO IPUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OOoJbllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne uactui BemecTBa. CBfA3b CKOPOCTHM JABWKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3aMMOCBSA3b MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya gaBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcJOBHE IUIaBaHUsI TEJI: TIJIABAHUE WIIH TTOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOILIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIAKOCTh
YaCcTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHune npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe



npasuiio» Mexanuku. KITJ[ mpocteix Mexanu3zmoB. [IpocTbie MexaHU3MbI B OBITY U
TEXHHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeIUIonepeaya U coBeplieHre padoThl. Buasl Temionepenradn: TemIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TermoBeix apurareneir KIIJ[ TermioBoro asurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBeHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOTHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

PaGota ® MOIIHOCTH dJeKTpUueckoro Toka. 3akoH J[xoyns—JleHna.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SIBaeHne 3NeKTpOMAarHuTHOW MHAYKUMU. [IpaBumno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DJekTpur3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B AKHUJIKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJAHUKH U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

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

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOTrO
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia 1Jii CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOIO TOKA, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA W HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydenue paboTbl JIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENbHON YCTAHOBKH.

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

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpHOE NPSIMOJUHEHHOE
nBukeHrne. HepaBHoMepHOe npsMoianHeiHoe aBrxeHue. CpeaHsass 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. CBoOojHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCOIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpruM U padoThl. [loTeHnanbHas 3Heprus Tea, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HalnroneHue MexaHM4eCcKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBHKECHMUS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmronenne MexaHn4ecKux sBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JEHCTBYIOIIEH HAa HEro
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIYJbca MPHU A0COIIOTHO YIPYTrOM B3aMMOJIEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPTHH NPU JBHKEHUU Tella Mo JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETICHKKU.

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

OrnpeneneHue yCKOpEHHsI Tejda MPU PAaBHOYCKOPEHHOM JABHMKEHHH TIO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psij HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodPpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThI CUIIBI TPEHUSI TPU PABHOMEPHOM JIBUKEHHUH TeJIa TI0
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYeCKUX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

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

Jemoncmpayuu.

1. Habmronenue koseOaHUl Ten MOJA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOJIeOaHUI MPYKUHHOTO MAATHHKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUoO/ia KOJIeOaHUM MMOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OnbITbI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh  Iepuojia  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

o v s~ W

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MoOJie.  JJEKTpOMarHuTHele  BOJHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.



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

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHerHOoe
pactnipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon aydeit B auH3e. OnTHueckas cucteMa (hoToarmnapaTra, MUKPOCKOTIa
u Teneckomna. a3 kak ontuyeckasl cucrema. ban3opyKkocTh U JadTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun gevictBus doToanmapara, MUKpPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

W X N Uk W E

Jlabopamopuvie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIUia
najieHusl.

2. M3yueHue xapakTepUCTUK U300pa’KeHUs MPEAMETA B IUIOCKOM 3epKajie.

3. HccnegoBaHue 3aBUCHUMOCTH YIUIa MPETOMIJIEHUS CBETOBOTO Jy4ya OT yrJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CHEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u MornioueHre ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBHUS pagUOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoJa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE SHEPrUHM YACTULBI IO TOPMO3HOMY

nytu (1o ¢poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IeHNs TPEAMETHOTO COACPKAHUSA U OTBITA IEATEIbHOCTH, IPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MUKHU, a TakKe I MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHeunBaEeTCs JOCTUKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCsS
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSsS TMOJy4YeHHBbIE 3HAHUs, pelaTh 3ajJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JAaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHMs, B KOTOPBIX UM IpeJaracTcs:



HAa OCHOBE TIOJNIyYEHHBIX 3HAHUU pacrno3HaBaTh M HAYYHO OOBICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJee BaXXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cOpMUpPOBaHBI CIIECIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

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

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSA

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
[IO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHW, BAXKHEMIIEH COCTABIIOLIEH
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a J>KU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOTI'O e MpaBa y APyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUMH;



e - HHTEPEC K MPAKTUYECKOMY U3YUCHHIO MPOQPECCHIA, CBA3AHHBIX C (PU3HUKOIA;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpPHCHTALlUA HA TpPUMEHEHUE (PU3NYECKUX 3HAHUU I pelIeHHUs 3a7ad B
o0JacTh OKpy’Karollled Ccpelbl, [UIAHUPOBAaHUS IIOCTYNKOB M OLEHKH HX
BO3MO’KHBIX MTOCIEACTBUM JUIsl OKPYXKAIOLIEH cpeabl;

e - OCO3HaHME TJ00AJTHHOTO XapaKTepa IKOJIOTUYECKUX MpoOJieM W MyTed HX

pelieHus;

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

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (DU3UYECKON HAIPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

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

e - OCO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEU B 00JIacTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAIU3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHUH C Y4YETOM BIIHMSHHUS Ha OKDPYXAIOLIyK Cpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBoeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyvaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHBIC NEHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBISBIATHP M XapaKTEpU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMATPHBAEMBIX (haKTax,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKIM SIBIICHHSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3MUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIb30BAHUEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUpATh CIIOCO0 perieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJNBKMX BapHaHTOB pELICHUS, BBIOOp Hambouee
HOAXOJISIIETO ¢ Y4ETOM CAaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOIPOCHI KAK HCCIIEN0BATEICKUI HHCTPYMEHT O3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY OTIBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

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

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJICHUS, OTIbITA, UCCIICIOBAHUS;

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

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHbIE METOJbl, MHCTPYMEHTBI U 3alpOChl NP TOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TPEICTaBICHUS
uHQOpMAIMM W WUTFOCTPUPOBATH pelIacMble 3a7a4ll  HECIOXHBIMU
CXeMaMH, TharpaMMaMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

B XOJIe OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpiKaHHE
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
nauanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTAX;



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

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM1 COBMECTHOW JI€ATEIbHOCTH, OPraHU30BbIBATH J1EHCTBUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYS CBOU JAECUCTBUSA C IPYTUMH YWICHAMU
KOMaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

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

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATENLHO COCTABJISITH AITOPUTM pellieHus GU3NUEeCKON 3a/1auul UiIH
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U IIpeajiaraTh mjiaH €€ uU3BMEHEHUS;
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHTbh KOPPEKTHUBBI B AEATEIBLHOCTH (B TOM YHWCIIE B XOJ BBIIOJIHEHUS
(¢u3NYEeCKOro HUCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMii, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JAPYIroro;
MPU3HABAaTh CBOE MPaBO Ha OIIMOKY MpHU perieHr (U3NYECKUX 3a1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIBTATBI



K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BeIIeCTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHUsS, PaBHOJECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuuath sBiaeHUs (AuQQy3usi, TEMI0BOE ABUKCHHE YaCTHUIl BEUIECTBA,
pPaBHOMEPHOE  JIB)KCHUE, HEPAaBHOMEPHOE  JBWKEHHE, HWHEpLHS,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(PepHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALLECHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX  SBJICHUNA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B >KMBONH M HEXKUBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
¢duznyeckue BeIMYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOTO Tena, )KUJIKOCTH, Ta3a), BRITATIKUBAIOIIAS
CHJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
MOTEHUHUAJIbHAS. JHEPTUsl), MPU ONUCAHUMU TMPABWIBHO TPAKTOBATh
($u3NYECKU CMBICI UCTIONb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €TUHULIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ys MpaBUJIa CJIOKEHHsSI CWII (BAOJIb OJHOW MpsiMOI), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PAcCUEThl, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3NMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIEIATH POBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJAE OIbITa, JAEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSIEMBIE MIPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABMKYLIETOCS TEJNa OT BPEMEHU JIBUKEHUS TENA, CUIIbl TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBIMOJIHATh W3MEPEHUs, CJenysl MPeaoKEHHOMY IIaHy, (UKCHUPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJla, CHUJIa TPEHUS CKOJIBKEHUS, IaBIICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBax (PU3UUECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUS] PA3JIUYHBIX HCTOYHUKOB BBIJEISATH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATYpy HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIameTh MNpuUEMaMH KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
YyucIie myOJuYHO JAeNiaTh KpaTKUe COOOIICHHS O pe3yIbTaTaX MPOCKTOB UITU
y4eOHBIX WCCIEAOBAHHM, TPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C TMOCTABJICHHBIMHU 3ajja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca ¥ pa3MeEpPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIe Te€Na, HACBHILIEHHBIM M HEHACHIUIEHHBIM TMap, BIAXHOCTb
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE U CKaTHhe, TeIulonepeaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaadya (TEeTIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KalNWULIPHBIE SBIEHUS B IPHUPOJE,
KpucTauibl B mpupoze, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend Moar0CcoB, pOJib MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBA (IPHU3HAKU) (PUIUUYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢duznyeckue BEIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeNbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJeNbHas TeIjoTa MapooOpa3oBaHUs, YJENIbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJEKTPUUECKUH 3apsil, CUiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yZIeTIbHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOIIIHOCTH AJIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3UMYECKUX BEJIMYNH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKOM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHILIUN CYNEPHO3ULMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMma [l yJacTKa 1enH, 3aKOH
Jxoynsa—JleHna, 3aKk0oH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMi MPaKTUKOOPHEHTUPOBAHHOTO XapaKTEpa: BHIABIISTH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
[IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHallM3a
YCJIOBHUSL 3aJladyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBath MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE MPEAINOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCJIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMNBITHI MO HAOMIOJAEHUIO (U3WYECKUX SIBJICHUNA WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJIBI OT TeMIEpaTypbl KUIKOCTU U
miomaan €€ TMOBEPXHOCTH, DOJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TMIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHMTHOTO MOJII Ha MNPOBOJIHHK C TOKOM, CBOMCTBa 3JEKTPOMATrHUTA,
CBOMCTBa 3JEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C MCHOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyrol C UCHOJIb30BAaHUEM TMPSMBIX  HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUSA U yIEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa  IPOBOJIHHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOTO M IMAPAJIETBHOTO  COEAUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBO/IBI I10 PE3YyJIbTaTAM HCCIIEA0BAHNS,

IPOBOJUTh KOCBEHHbIE HW3MEPEHUS (PU3NYECKUX BEIUYUH (yAesIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON UHCTPYKLUUH, U
BBIYHCIIATh 3HAUCHUE BEJIMYUHBI;

CO0JII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBas TypOHHA, aMIIEpPMETpP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM BSHEPTUHU, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA WM H3MEPUTEIIbHbBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUUECKUX Lemne c
NOCJIEOBATENBHBIM U NAPAJUIETIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUs (U3MUECKUMX 3HAHUUW B TIOBCEJIHEBHOM



XKU3HU 1)1 obecrieueHus: 0€30MacHOCTU NP OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WNHTepHeTe, Ha OCHOBE HUMEIOIIUXCS 3HAHUH M NYyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEUYUBOUN MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIE yOIMYHO NPEACTABIIATh PE3YJIbTAaThl IPOEKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TpPYyNIE B COOTBETCTBUHU C
MOCTAaBJICHHBIMU 33/1a4aMH, CJIEIUTh 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIbHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTHUBHOE B3aUMOJCICTBHE,
IPOSIBIISSt TOTOBHOCTh pa3peliaTb KOH(IUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTo IBMKEHHMS, Aepopmarius
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HTH(PA3BYK U yIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IKaJa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYyCKaHMs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3JIy4deHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHE, OTpaKEHHE



3ByKa, NPSIMOJIMHEWMHOE paclpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOT0o CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs) 10 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJIHEYHONW CUCTEMBI, pEAaKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHUYECKHE JyYd, PaJUOAaKTHUBHOE H3IyUCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOIMCTBA TE€N M (PU3NYECKUE SIBICHUS, UCIOJB3YS
(¢u3nyuecKkue BeIWYUHBI (CpEeOHsAs W MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YIPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tela, WMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHuil, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTAa TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEIUYHH,
0003HAaY€HUsI U EIUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYMUHY C JIPYTHMMH BEITUYHHAMM,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEPHO3UIMK CHJI, NPUHUUI OTHOCUTENbHOCTH [anunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA UM 3aIUCBhIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;



OOBSCHATh (U3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIE JTAaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTh pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($u3NYECKUX METO/OB, MCIONb3Yysl ONHCAHME HCCIEIOBAHUS, BbLICIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasiokeHue OeNoro cBeTra B CIEKTP, U3YUEHHE CBOICTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepsaeMOold BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOAUTh MHCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKHX BEJIUYHMH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NajJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH



¢uznyecKkux BeIMYMH B BUAE TaONMI U rpaduKOB, NeJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYUH (CPEAHSAS
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparolmeid JHMH3bI, pPaJAHMOAKTUBHBIN (OH): TUTAHHPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMYMHBI U aHAJTU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHN;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAsl JIMH3a, TUTaHeTapHasi MOJIeTh aTOMa, HyKJIOHHAs! MOJIEJb
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJOKEHUS, PACCTOSHUS M YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, MEepHucKor, ¢oToanmnapar, ONTHUYECKHUE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUECKHUX MPOLIECCOB MPU
pelieHnn  y4eOHO-TIPAaKTUYECKUX  3aJad, ONTHYECKHE CXEMbl IS
MOCTPOEHUS N300pAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JJ1s1 obecriedeHusi 0€30MacHOCTH Mpu oOpaIrieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TOWCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUS B
HNuTepHeTe, caMOCTOATENBHO (GOPMYIIHPYsI TOMCKOBBINA 3alpoc, HAXOAUTh
NyTH OMpPEeNICHUs] JOCTOBEPHOCTH MOJYyYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUU U IOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTO COAepKaHUs, CIIPABOYHbIE MaTepUabl, PECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YIbTaThl IPOEKTHOW HIIM HCCIIEA0BATENbCKON
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMMbl

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchl

DopMbI
peau3anuu
BOCIIUTATEIbHOIO
NOTeHnaaa
pa3aesa/TeMbl

Pa3neu 1. ®uszuka u e€ posib B NO3HAHUHN OKPY:KAKOIIEro MUpa

11

dusuka - HayKa o0 Ipupoae

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

* IPUMEHEHHE
IPYNIOBOM paboThI
WU paboTHI B
napax, KOTopble
ydar 00y4Jarommxcs
KOMaHJIHOHM paboTe
Y B3aUMOJICVICTBHUIO
C IpyruMu
o0yJaromuMucs;
MIPUBJICYCHHE
BHUMaHUs
oOyJarommxcs K
IIEHHOCTHOMY
aCTICKTY
M3y94aeMbIX Ha
YpOKax SIBJICHUH,
HCIIOJIb30BaHUE
BOCITUTATENBHBIX
BO3MOXHOCTEU
COZIEpKaHUs


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

paszzneina yepes
nmoabop
COOTBETCTBYIOIIUX
YIPaKHEHUH;

1.2

dusznyeckne BeIMINHBI

bu6mmorexa [IOK

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

* IPUMECHCHHE Ha
ypoKe
MHTECPAKTHBHBIX
dhopm paboThl ¢
00y4aroLIUMUCS:
WHTEIUICKTYaJIbHBIX
urp,
CTHUMYJTHPYIOIIHX
MMO3HABATEIHHYIO
MOTHBAITHIO
oOyuaromuxcsi;
noOyxieHue
o0yJaromuxcst
co0roaaTh Ha
ypoke
OOUIEeTPUHSATHIE
HOPMBI TTOBE/ICHHS,
rpaBujia OOIEeHHUS
CO CTapIIUMHU
(TmearoruuecKuMu
paboTHUKaMU) U
CBEPCTHUKAMH
(oOyyarormmumucs),
TIPUHIUITBL
yaeOHOI



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

JUCHUITIINHBI 1
caMOOpranu3alnu,

13 EcrecTBeHHOHay4HBIN METOL
' HO3HAHKS

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

* IPUMCHCHHE
IpYIIOBON pabOTHI
WM paboTHI B
napax, KOTopble
y4ar 00y4Jarommxcs
KOMaHJIHOW paboTe
U B3aUMOJCHCTBHUIO
C IpyruMu
o0yJaromuMucs;
MIpUBJICUYCHHE
BHUMAaHUS
oOyJaronmxcs K
[IEHHOCTHOMY
aCIeKTy
M3Yy4aeMbIX Ha
ypOKax sIBJICHUH,
UCIMOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEN
CoZIep KaHuUS
pasznena yepes
noaoop
COOTBETCTBYIOLINX
YIPa)KHEHU;

Hroro mo pazneny 6

Paspen 2. [lepBoHayaibHbIe CBeJAeHUS 0 CTPOCHHH BelleCTBa



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

2.1

Crtpoenue BeliecTBa

bubmuorexa [JOK

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

* IPUBJICUCHUE
BHHUMaHUSA
oOydJaronmxcs K
LEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
YPOKax sIBJICHUH,
UCIIOJIb30BaHNE
BOCITUTATEILHBIX
BO3MOXHOCTEH
CoJIepKaHus
y4ueOHOr0
npeaMeTa uepes
JIEMOHCTpAIIHIO
oOyJaromumcst
IPUMEPOB
OTBETCTBEHHOTO,
IPa)xIaHCKOTO
MOBE/ICHUS,
MPOSIBIICHUS
4eNoBEKOII00Us 1
no0pocepaeyHOCTH,
yepe3 moa00p
COOTBETCTBYIOIIUX
TEKCTOB JIJIS
YTCHHUS, 3319 JUIS
pelieHus,
MPOOJIEMHBIX
CUTYyalUH s



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

00CYXKICHHS B
KJacce;

2.2

JIBH>KEHHE U
B3aUMO/ICCTBUE YaCTHI]
BEIIECTBA

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

* HCII0JIb30BaHUE
BOCITMTATEIbHBIX
BO3MOXKHOCTEH
COJIEPKaHUS TEMBI
gyepe3 1oa00p
COOTBETCTBYIOIIHNX
3a1a4 I
pericHus; *
BKJIFOUCHHUE B YPOK
UTPOBBIX TPOIICAYP
JUTSI TIOIICP KAHUS
MOTHBAIUH
oOyJarommxcs K
MOJTYYEHUIO
3HAHUI;

2.3

ArperaTHble COCTOSHUS
BEIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

* BKIIFOUCHUEC B
YPOK UI'POBBIX
npoIieIyp, KOTOpbIe
MOMOTAIOT
MOJIePIKATh
MOTHBAITUIO
o0yJaronmxcs K
MOJYYEHUTO
3HaHWUH,
HaJIAXKNBAHUTO
IIO3UTUBHBIX
MEKITHYHOCTHBIX



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

OTHOIIIEHUH B
KJ1acce, MOMOTaroT
YCTaHOBJICHHUIO
JI0OpoKeNnaTeIbHOM
aTMocdepbl BO
BpEMS ypOKa; *
MIPUBJICYCHHE
BHUMAaHUS
oOyJarommxcs K
[IEHHOCTHOMY
aCTeKTy
M3Yy4aeMbIX Ha
YpOKax sIBJICHHI,
UCIIOJIb30BaHUE
BOCITUTATEILHBIX
BO3MOKHOCTEN
COJIepIKaHUS
pasznena yepes
noaoop
COOTBETCTBYIOIIUX
YIPa)KHEHU;

Hroro no pazneny

Paznen 3. /IBu:keHune U B3auMoaeicT

5

BHE Te€J

3.1

MexaHu4ecKkoe JBKEHHE

bu6mmorexa [{OK
https://m.edsoo.ru/7f416194

* IPUMEHEHHE
IpyNIoBOi paboThI
WK paboOTHI B
napax, KOTopble
y4yaT 00yJaroumxcs
KOMaHJTHO! paboTe



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

Y B3aUMOJICICTBHIO
C IpyruMu
00yJaroIMMucs; *
MIPUBJICYCHHE
BHHUMaHUSA
oOyJaronmxcs K
LIEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
YPOKax SIBJICHUH,
UCIIOJIb30BaHUE
BOCIHUTATEIbHBIX
BO3MOXHOCTEH
CoJIep>KaHus
pasznena yepes
noadop
COOTBETCTBYIOIINX
YIPaKHEHUH;

3.2

I/IHepHI/IH, Macca, IJIOTHOCThb

bu6mmoreka [IOK

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

* UCIIOJIb30BaHUE
BOCIIUTATCIBbHBIX
BO3MOXHOCTEH
COACPIKAaHUA TEMBI
yepe3 moa00p
COOTBETCTBYIOIIUX
3ajad Jyist
pelieHus;
BKIIIOUEHHUE B YPOK
HUI'POBBIX MPOLIEAYD
JUTSI TIOJIJTe P KAHUS
MOTHUBaAIIUN



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

oOyJaronmxcs K
MTOJTYYCHHIO
3HAHUM;

3.3

Cuna. Bune! cun

14

bu6mmorexa [IOK

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

* IPUMECHCHHE Ha
ypoKe
HHTCPAKTHBHBIX
dhopm paboThI ¢
00yJaroIUMUCS
WHTEIUICKTYaJIbHBIX
urp,
CTUMYJTUPYIOIINX
MMO3HABATEIHHYIO
MOTHBAITHIO
oOyJaromuxcsi;
noOyx1eHue
oOyuaromuxcst
co0roaaTh Ha
ypoke
OOIIeNPUHSATHIE
HOPMBI TTOBEJICHHS,
rpaBujia OOIECHUS
CO CTapIIUMHU
(memarornuecKuMu
pabOTHUKAaMU) U
CBEPCTHUKAMHU
(oOygarormmumucs),
TIPUHITUITBI
yaeOHOH
JUCITUTUTHHBI |
CaMOOpTraHH3aIiH;



https://m.edsoo.ru/7f416194
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Pa3znen 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB

JaBnenue. llepenaua
4.1 JaBJIEHUS TBEPIBIMU TEJIAMHU, 3
JKUIKOCTSIMH U Ta3aMH

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

* BKJIFOUCHUE B
YPOK UTPOBBIX
poLeayp, KOTOpbIe
MOMOTaloT
noAepKaTh
MOTHBAIIHIO
o0yJaronmxcs K
MOJTyYEHUIO
3HAHUMH,
HATAKUBAHUIO
MO3UTUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUH B
KJIacce, MOMOTaroT
YCTAaHOBJICHHUIO
JI0OpOoKeNnaTeIbHON
aTMochepsl BO
BpEeMs ypoOKa; *
MIPHUBJICYCHHE
BHUMaHUS
oOyJarommxcs K
[IEHHOCTHOMY
aCTIeKTy
W3y4aeMbIX Ha
YpOKax SIBJICHUH,
HCIIOJIb30BaHUE
BOCITUTATEIILHBIX


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

4.2

Z[aBJ'IeHI/IC KUIKOCTHU

bu6mmoreka [JOK

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

BO3MOXKHOCTEH
coepKaHus
paszena uepes
oabop
COOTBETCTBYIOIIUX
YIPa)KHEHUH;

* PUBJICUEHUE
BHUMAaHHUS
oOyJarommxcs K
[IEHHOCTHOMY
aCTICKTY
M3y4aeMbIX Ha
YPOKax SIBJICHUH,
HCIIOJIb30BaHHE
BOCIIUTATEIbHBIX
BO3MOKHOCTEH
COJZIepKaHus
yueOHOro
mpeaMeTa uepes
JIEMOHCTPAITHIO
oOydJaronumcs
IPUMEPOB
OTBETCTBEHHOTO,
IpaxaaHCKOTO
MTOBEICHUS,
MPOSIBIICHUS
YEJIOBEKOJIIOOUS U
JIOOpOCEPIEUHOCTH,
gyepe3 moa00p
COOTBETCTBYIOIIUX



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

4.3

4.4

ATMocdepHOoe aBIeHHE

JlelicTBuE ®KUJIKOCTH U Ta3a
Ha NOTPpYKEHHOE B HUX TEJIO

bubmuoreka [JOK

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

bubmuorexa [JOK

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

TEKCTOB JIJIst
YTEeHUS, 3a]a4 JUIs
pelIeHus,
poOJIEMHBIX
CUTYyallui I
00CYXJIeHHS B
KJ1acce;

* HCIIOJIb30BaHUE
BOCITMTATEIbHBIX
BO3MOKHOCTEH
COJIep KaHUS TEMBI
yepe3 m1oa00p
COOTBETCTBYIOIIUX
3a7a49 s
pericHus; *
BKJIIOUEHHUE B YPOK
UTPOBBIX MPOLEAYD
JUTSI TIOAIeP KaHUS
MOTHBAIUH
oOyJaronmxcs K
MTOJTYYCHUIO
3HAHUM;

* BKIIFOUCHHUE B
YPOK MTPOBBIX
npoIeayp, KOTOpbIe
MTOMOTAIOT
O/IIePIKaTh
MOTHUBAIIUIO
oOyJarommxcs K


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

MOJIYYCHUIO
3HAHWMH,
HaJIAXKUBAHUIO
MMO3UTHUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUH B
KJIacce, MTOMOTal0T
YCTaHOBJICHUIO
JI0OpO’KeNnaTeIbHON
aTMoc(epsl BO
BpEMS ypoKa; *
MIPUBJICYCHUE
BHUMAaHHMS
oOyJarommxcs K
[IEHHOCTHOMY
aCTIeKTY
W3y4aeMbIX Ha
YpOKax SIBJICHUH,
HCIIOJIh30BaHUE
BOCITUTATEIbHBIX
BO3MOXXHOCTEM
COJZIepKaHus
pasnena uepes
moabop
COOTBETCTBYIOIITUX
YIpaKHEHUH;

Hroro no pazneny
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Pa3nea 5. PaGoTa n MoHOCTh. JHEprus




5.1

PaGora 1 MOLIHOCTE

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

* BKJIFOUCHUE B
YPOK UTPOBBIX
poLeayp, KOTOpbIe
MOMOTaloT
MoAJEpKaTh
MOTHBAITHIO
oOyJaronmxcs K
MOJTyYEHUTO
3HAHHMH,
HATAKUBAHUIO
MTO3UTUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUH B
KJ1acce, MOMOTaroT
YCTaHOBJICHHIO
JI0OpO’KeNnaTeIbHON
aTMochepsl BO
BpEMs ypOKa; *
MIPHUBJICYCHHE
BHUMaHUS
oOyJarommxcs K
[IEHHOCTHOMY
aCTICKTy
M3y94aeMbIX Ha
YpOKax SIBJICHUH,
HCIIOJIb30BaHUE
BOCITUTATENBHBIX
BO3MOXHOCTEU
COZIEpKaHUs
pasznena yepes



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

noxoop
COOTBETCTBYIOILIUX
YIPaXHEHUH;

5.2

5.3

HpOCTHe MCXaHHN3MBI

Mexann4geckas OHEPTHUA

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

* IPUMCHCHHE
TPYNIIOBOM pabOTHI
WM paboTHI B
napax, KOTopbie
y4ar 00y4Jarommxcs
KOMaHIHOU paboTe
U B3aUMOJCHCTBHIO
C IpyruMu
o0yJaromuMucs;
MIPUBJICYCHHC
BHUMAaHUS
oOyJarommxcs K
[IEHHOCTHOMY
aCTeKTy
M3Yy4aeMbIX Ha
ypOKax sIBJICHHH,
UCTIOJIb30BaHUE
BOCITUTATEILHBIX
BO3MOKHOCTEN
CoZIep KaHuUS
paszena yepes
noxoop
COOTBETCTBYIOIIUX
YIPaKHEHUH;

* UCTIOJIH30BAHNE
BOCIUTATENHHBIX



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

BO3MOXKHOCTEH
COJIep KaHUS TEMBI
yepe3 1oa00p
COOTBETCTBYIOIIHNX
3a1a4 JuIs
pelIeHus;
BKIIFOUEHHUE B YPOK
UTPOBBIX MPOIIEAYP
JUTSI TIOIICP KAHUS
MOTHBAIUH
oOyJarommxcs K
MOJTYYEHUIO
3HAHUM;

Hroro no pazneny

PesepBHOe Bpems

12

* IPUMEHEHHE Ha
ypoke
HHTCPAKTUBHBIX
dhopm paboThl ¢
00yJarOIUMUCS
HHTCJUICKTYAJIbHBIX
urp,
CTUMYJIHPYIOIIHX
MO3HABATEIHHYIO
MOTHBAITHIO
o0yJaronuxcs;
MoOYXKJIeHNE

00 yJaroIImXxcst
coOJroaTh Ha

ypoKe




OOIIETPUHSATHIC
HOPMBI ITOBE/ICHHS,
npaBujia OOIIEeHUS
CO CTapUIUMHU
(meIaroruueCKUuMHu
pabOTHUKAaMU) U
CBEPCTHUKAMU
(oOyuarormumucs),
MPUHIUITBL
yaeOHOM
JIUCITUIUTAHBI K
caMOOpraHHU3aI1u;

OBILIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME

68

12




8 KVIACC

Ne HaumenoBanue pa3jaesioB
n/n H TeM NPOrpamMMbl

Paznen 1. TensioBuIe ABJIeHUSA

11 CrtpoeHnue u CBOMCTBa
' BEIECTBA

1.2 TennoBbie mpoiecchl

KoaunuecTBO 4acoB

Bcero
padoThI
7
21 1

Kourpoabuble IIpakTHyeckue

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

DopMbI
peau3anuu
BOCIIUTATEIbHOIO
NOTEeHIHAJIAa
pa3aesa/TeMbl

* HCITOJIb30BAHUE
BOCIHUTATEIbHBIX
BO3MOXHOCTEH
COJIEp>KaHUs TEMBI
yepe3 1oa00p
COOTBETCTBYIOIIUX
3amad JyIst
pelIeHus;
BKJIFOUEHHUE B YPOK
UTPOBBIX MPOIEAYP
JUTSI TIOAIeP KaHUS
MOTHBAIIHH
oOyJarommxcs K
MOJTYYEHUTO
3HAHUM;

* BKJIIOYCHHUE B
YPOK MT'POBBIX
nporenyp, KOTopble
MOMOTAIOT
MOJIePIKATh
MOTHBAITUIO



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

oOyJaronmxcs K
MOJIyYEHUIO
3HAHWMH,
HaJa)XUBaHUIO
MTO3UTUBHBIX
MEXJITMYHOCTHBIX
OTHOIIIEHUH B
KJIacCe, IOMOTaloT
YCTaHOBJICHUIO
JI0OpO’KeNnaTeIbHON
aTMocdepbl BO
BpeMs ypoKa; ®
MIPUBJICYCHUE
BHUMaHUS
o0yJarommxcs K
LIEHHOCTHOMY
aCTeKTy
M3Yy4aeMbIX Ha
ypOKax sIBJICHUH,
HCIIOJIb30BaHUE
BOCITUTATEIbHBIX
BO3MOKHOCTEN
coJiepKaHus
pazzena gepes
moabop
COOTBETCTBYIOIINX
YIPa)KHEHU;

Hroro no pazneny

Pa3nen 2. DiekTpuyeckne i MATHUTHBIE SIBJICHUSI

28




2.1

2.2

DNEKTpUYECKUE 3apAIbL.
3apspKeHHbIE Tela U UX
B3aWMO/ICHCTBUE

TlocTosTHHBIN
3JIEKTPUUYECKUNA TOK

20

bu6mmoreka [JOK

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

bu6mmoreka [IOK

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

* HCII0JIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEH
COJIep KaHUS TEMBI
gyepe3 1oa00p
COOTBETCTBYIOIIUX
3a1a4 JuIs
pelIeHus;
BKIJIFOUEHHUE B YPOK
UTPOBBIX TPOIICAYP
JUISL TIOIICPYKAHMS
MOTHBAIUH
oOyJarommxcs K
MOJTyYEHUIO
3HAHUM;

* IPUBJICUCHUE
BHUMAaHHS
oOyJarommxcs K
[IEHHOCTHOMY
aCTICKTY
M3y94aeMbIX Ha
YpOKax SIBJICHUH,
UCTIOJIb30BaHUE
BOCIUTATENbHBIX
BO3MOXHOCTEU
COJZIEpKaHUS
yueOHOro
npeaMeTa gepes
JIEMOHCTPAITHIO
oOydJaronumcs



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

2.3

MaruuTHsble SIBJICHUS

1.5

bu6mmoreka [IOK

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

IPUMEPOB
OTBETCTBEHHOTO,
TPk IaHCKOT'O
TIOBEICHHUS,
MIPOSIBJICHUS
YeIIOBEKOIIOOUS 1
n00pocepIeyHOCTH,
gepes moadop
COOTBETCTBYIOIIUX
TEKCTOB JIJISI
YTEHUS, 3a]1a9 JJIs1
pelieHus,
POoOJIEMHBIX
CUTYaLMH 175
00CYXKICHHS B
KJiacce;

* IPUMEHEHHE Ha
ypoke
WHTECPAKTHBHBIX
dhopm paboThl ¢
00yJarOIUMUCS:
WHTEJUICKTYaTbHBIX
urp,
CTUMYJTUPYIOIINX
M03HABATEIbHYIO
MOTHBAITHIO
oOyJaromuxcsi;
MoOYXKJeHUE

00 yJaroIImXxcst
coOJroaTh Ha



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

ypoKe
OOIIETTPUHSATHIE

HOPMBI ITOBE/ICHHS,
npaBujia OOIIECHUS
CO CTapUIUMHU
(megarornyecKuMu
pabOTHUKAaMU) U
CBEPCTHUKAMH
(oOyuaromumucs),
MIPUHIUITBL
yueOHO
JUCITUTUTAHBI K
caMOOpraHHU3aI1u;

24

DneKTpoMarHuTHas
WHTYKIHSI

Hroro no pazneny

37

bubmuoreka [JOK

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

* HCITOJIb30BAHUE
BOCIIUTATEIbHBIX
BO3MOXHOCTEH
COJIEp>KaHUs TEMBI
gepes moadop
COOTBETCTBYIOIIUX
3a/aq JyIs
pelIeHus;
BKJIFOUCHHUE B YPOK
UTPOBBIX TPOIICAYP
JUTSI TIOIeP KaHUS
MOTHBAIUH
oOyJaronmxcs K
MOJTyYEHUIO
3HaHUM;



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

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

14.5

* HCII0JIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEH
COJIep KaHUS TEMBI
gyepe3 1oa00p
COOTBETCTBYIOIIUX
3a1a4 JuIs
pelIeHus;
BKIJIFOUCHHUE B YPOK
UTPOBBIX TPOIICAYP
JUISL TIOIICPYKAHMS
MOTHBAIUH
oOyJarommxcs K
MOJTyYEHUIO
3HAHUM;



9 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB u
TeM MPOrpaMMbl

Paznen 1. Mexannueckue siBJICHHUS

11

MexaHu4decKoe IBUKEHUE U
CIIOCOOBI €r0 OIMCAHUL

KoanuecTBo 4acoB

Bcero
padoThI

10 1

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

DJIeKTPOHHBbIE

(undposbie)
oOpa3oBaTejibHbIE

pecypchl

bu6mmorexa [IOK

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

DopmbI
peaju3anuu
BOCIIUTATEIbHOIO
NOTeHIHAJIA
pasnena/TemMbl

* BKJIFOUCHHC B
YPOK UTPOBBIX
npoueayp,
KOTOpBIE TOMOTAIOT
MOJIEPKATh
MOTHBAIIHIO
o0ydJaronmxcs K
MOJTYYEHUTO
3HAHHI,
HAJTKUBAHUIO
MO3UTHUBHBIX
MEXITNIHOCTHBIX
OTHOUIEHUH B
KJIacce, MoMOTaroT
YCTaHOBJICHUIO
T00posKenaTeIbHON
aTMocdepsl BO
BpEeMs ypoOKa; *
MIPUBJICYCHHE
BHUMAaHUS
o0yJaromuxcs K


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

LIEHHOCTHOMY
aCIeKTy
U3y4aeMbIX Ha
yYpOKax sIBJICHUH,
UCIIOJIb30BaHUE
BOCIMTATEIbHBIX
BO3MOKHOCTEHN
coJiepKaHus
pazzena yepes
noa0op
COOTBETCTBYIOIIUX
YIPaKHEHUI;

1.2

13

BzaumoaericTBue Tei

3aKOHEI COXpPAaHCHUA

20

10

bu6mmoreka [JOK

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

bu6mmorekxa [IOK

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

* HCIOJIb30BaHUE
BOCITUTATEIbHBIX
BO3MOKHOCTEH
COJICPIKAHUS TEMbI
yepes noadop
COOTBETCTBYIOIIUX
3a1a4 JIst
pelICHNUS; *
BKITIOUCHUE B YPOK
UTPOBBIX TPOIIEAYP
TUTSI TTO/IJIePIKAHUS
MOTHBAIIUH
o0yJaromuxcs K
MOJTyYEHUIO
3HAHUI;

* IPUMCHCHUC HA

ypoKe


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

Hroro no pazneny

40

WHTEPAKTUBHBIX
(dhopm paboThI ¢
00yJaroIuMuUCS:
WHTEJUICKTYaIbHBIX
urp,
CTUMYJTHPYIOIIHX
MO03HABATEIIBHYIO
MOTHBAIIHIO
oOyyJarommxcs; ®
noOy>xJ1eHue
oOyJaromuxcs
Cco0JIr01aTh Ha
ypOKe
OOIIETIPUHATHIE
HOPMBI ITOBEICHHSI,
npaBujia OOIICHUS
CO CTapIIuMHU
(megarornuecKuMu
pabOTHUKAaMU) U
CBEPCTHUKAMH
(oOyuarormummucs),
TIPUHITUITBI
yaeOHOU
JTUCITUTUTAHBI 1
caMOOpTraHU3aIlnu;

Pazgen 2. Mexannueckune KoJIe0aHUA M BOJHBI

2.1 MexaHnueckue KoJieOaHus

7

bu6mmnoreka [JOK

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

* BKJIIOUECHHE B
YPOK UT'POBBIX



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

npoLenyp,
KOTOPBIE TTIOMOTAI0T
nojJiepKaTh
MOTHBALUIO
0o0ydJaromuxcs K
MOJTyYEHUIO
3HAHUI,
HaJIa)KUBaAHUIO
MTO3UTHUBHBIX
MEKJIMYHOCTHBIX
OTHOIIICHUH B
KJ1acce, IOMOIaroT
YCTaHOBJICHHIO
T0OposKeIaTeIbHON
aTMocQepsl BO
BpEeMs YpOKa; *
IIPHUBJICUCHHE
BHUMAaHHS
oOyJaromuxcs K
[IEHHOCTHOMY
aCTeKTy
U3y4aeMbIX Ha
YpOKax SIBJICHUH,
HCIIOJIb30BaHKE
BOCITMTATEIbHBIX
BO3MOXKHOCTEH
coJlep>KaHus
paznena yepes
noxoop



COOTBETCTBYIOIINX
YIOPaXXHECHUH;

2.2

MexaHudeckue BOJIHEIL. 3By1(

bubmuoreka [JOK

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

* UCIIOJIb30BaHUE
BOCIIMTATEIbHBIX
BO3MOXKHOCTEH
COJIEp>KaHUs TEMbI
yepe3 moa0op
COOTBETCTBYOIINX
3a1a4 s
pEIICHMS; *
BKITIOUCHUE B YPOK
UTPOBBIX TPOIIEAYP
TUTSL TIO/ICPIKAHUS
MOTHBAI[AN
oOyJaromuxcs K
MOJTyYEHUIO
3HAHUI;

Hroro no pazneny

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

15

3.1

SJ'ICI(TpOMaFHI/ITHOC IIOJIE U
SJICKTPOMArduTHBIC BOJIHBL

bu6mmorexa [IOK

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

* IPUMCHCHUC HaA
ypoKe
HHTCPAKTUBHBIX
(opM paboThI C
00y4aroIuMuUCs:
VHTEJICKTYaTbHBIX
urp,
CTUMYJIUPYIOLIUX
MO3HABATEJIbHYIO



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

MOTHUBALIHIO
o0ydJaromuxcs; *
noOyXacHNE
o0ydJaronmxcs
coOJIr01aTh Ha
ypoKe
OOIIeNTPUHSATHIC
HOPMEI TIOBEICHUS,
npaBujia OOIICHUS
CO CTapIIuMHU
(Te1aroru4ecKuMH
pabOTHHUKaMU) U
CBEPCTHHUKAMM
(oGyuarorumucs),
HPUHIUITBI
yaeOHOMU
JUCIUTIIAHBI K
caMOOpTraHU3aIlnu;

Hroro no pasneny

Pa3nen 4. CBeToBbIe ABJICHUA

4.1
cBeTa

3aKOHBI pacpPOCTPAHEHUS

bu6mmorexa [IOK

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

* IpUMEHEHHE
TPYIIIOBOM PabOTHI
Uiy paboTHI B
napax, KOTopble
yuar
o0OyJaromuxcs
KOMaHIHOU padoTte
Y B3aMMOJICHCTBHIO
C IpyTUMU



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

4.2

JINH3EI ¥ OITHYECKHE
npudopbI

bu6mmorexa [IOK

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

o0yJarmumMucs;
IpUBJICYCHHE
BHUMAaHUs
oOydJaronuxcs K
EHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
YpOKax SIBJICHUH,
HCII0JIb30BAaHUE
BOCTIMTATEIILHBIX
BO3MOKHOCTEMN
coJiep>KaHus
paszena uepes
noa0op
COOTBETCTBYIOIINX
YIPA)KHEHU;

* HCTOJIb30BaHUE
BOCTIHTATEIbHBIX
BO3MOXHOCTEN
COJIepKaHUsI TEMBI
yepe3 moa0op
COOTBETCTBYIOIINX
3a1a4 Jist
pelieHus;
BKIIIOUEHUE B YPOK
UTPOBBIX MPOLEYP
TUTSL IO/ /IeP KaHUS
MOTHBAITUU
00ydJaromuxcs K



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

MOJIYYCHUIO
3HAHUI;

4.3

Paznoxenue 6enoro ceera B
CIIEKTp

bubmuoreka [JOK

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

* BKJIFOUCHHE B
YPOK UTPOBBIX
npouenyp,
KOTOPBIC TOMOTAIOT
HNOJIEPKATh
MOTHBAIIHIO
oOyJaromuxcs K
MOJTyYEHUIO
3HAHHIA,
HATAKUBAHUIO
MO3UTHUBHBIX
MEKITMIHOCTHBIX
OTHONIEHUN B
KJ1acce, MOMOTaroT
YCTaHOBJICHHUIO
no0poXxkenaTeTbHOU
aTMocQepsl BO
BpEMs YpOKa; *
IIPHUBJICUCHHE
BHUMAaHUS
oOydJaronmxcs K
[IEHHOCTHOMY
ACTIEKTY
U3y4aeMbIX Ha
YPOKax sIBJICHUH,
HCIIOJIb30BAHUE
BOCITUTATEILHBIX
BO3MOXHOCTEN



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

Uroro no pazneny

Paznen 5. KBanroBble siBJIeHUSA

15

coJiepKaHus
paznena yepes
noa00p
COOTBETCTBYIOILIUX
YIPaXXHECHUH;

5.1

I/ICHYCKaHI/Ie " NOTJIOICHUC
CBC€Ta aTOMOM

bu6mmorexa [IOK

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

* IPUMCHEHHUE Ha
ypOKe
WHTEPAKTHBHBIX
(dhopm paboThI ¢
o0y4aruuMucs:
UHTEJUICKTYaJIbHBIX
urp,
CTHUMYJIUPYIOIIHAX
MI03HABATEIBHYIO
MOTHBAIUIO
o0yyJaromuxcs; ®
no0yx/eHue
oOyJaromuxcs
coOuro1aTh Ha
ypoKe
OOLIeNPUHSATHIE
HOPMBI [TOBEJICHUS,
npaBuiia OOIEeHUS
CO CTapUINMHU
(TIlegarorn4ecKuMu
pabOTHHUKAMU) U
CBEpPCTHUKAMHU



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

5.2

CTpOCHI/Ie AaTOMHOTO sapa

bu6mmoreka [JOK

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

(oOyuarorumucs),
TIPUHITUITBL
yaeOHOU
JVCIIUTUTAHBL 1
CaMOOpTaHU3aIlHH;

* BKJIFOUCHHE B
YPOK UTPOBBIX
nponenyp,
KOTOPBIE TOMOTAIOT
MNOJIEPKATh
MOTHBAIIHIO
o0ydJaronmxcs K
MOJTYYEHUTO
3HAHUI,
HAJIOKUBAHUIO
MO3UTHUBHBIX
MEXITMIHOCTHBIX
OTHOUIEHUH B
KJ1acce, MOMOTaroT
YCTaHOBJICHUIO
T00posKenaTeTbHON
aTMocdepsl BO
BpEeMs YpOKa; *
MPUBJICYCHHE
BHUMaHUS
o0yJaromuxcs K
[IEHHOCTHOMY
aCTIeKTy
M3y9aeMbIX Ha
YpOKax sIBJICHUH,



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

53 SnepHble peakuu

bubmuoreka [JOK

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

HCIIOJIb30BAHHE
BOCITMTATEIbHBIX
BO3MOKHOCTEH
coJiepKaHus
pasnena depes
nooop
COOTBETCTBYIOIIUX
YIPA)KHEHU;

* UCIIOJIb30BaHUE
BOCITMTATEIbHBIX
BO3MOKHOCTEH
COJIEpKaHUSI TEMbI
gepes 1moadop
COOTBETCTBYIOIINX
3a7a4 s
pEIICHMS; *
BKIIIOUEHUE B YPOK
UTPOBBIX MPOLEYP
TUTSL IO/ /IeP KaHUS
MOTHBAILUH
0o0ydJarommxcs K
MOJTYYCHUIO
3HAHUI;

Hroro no pazneny

Pa3znea 6. IloBTopuTeIbHO-000011a10

17

A MOAYJIb

[ToBTOopenue u 06o0IIEHNE
6.1 coJiepKaHus Kypca PU3nKu
3a 7-9 xnacc

bubmuoreka [JOK

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

¢ IPUMCHCHUC Ha

ypoKe
WHTCPaKTUBHBIX



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

Hroro no pazneny

(hopm paboTHI ¢
00yJaroIUMHUCS:
WHTEJUICKTYaTbHBIX
urp,
CTHUMYJIUPYIOIIHAX
MO03HABATEIILHYIO
MOTHBAIIHIO
oOyJaromuxcsi;
noOy>xJ1eHue
o0ydJaronmxcs
Cco0JIrO1aTh Ha
ypOKe
0OIIETTPUHSATHIC
HOPMBI TIOBE/ICHUS,
npaBujia OOIICHUS
CO CTapIIUMHU
(megarornuecKuMu
paboOTHUKAaMU) U
CBEPCTHUKAMH
(oOyuarormummucs),
TIPUHITUITBI
yueOHOU
JTUCITUTUTAHBI U
caMOOpraHU3aIlnu;

OBILIEE KOJIMYECTBO YACOB

10 ITPOI'PAMME

102

27







MNOYPOYHOE IIVTAHUPOBAHMUE 7 KJIACC

KoanyecTBo 4acos

Ne Tema ypoka Kourposbnbie IIpakTHyeckue
n/n Bcero
padoTshI padoThI
1 ®usuka — Hayka o npupoze. Ssnenus npupoasl. PU3NUECKUE SBICHUS 1
5 MexaHuueckue, TeIIoBble, JEKTPUUECKHUEe, MarHUTHBIE, CBETOBBIE, 1
3BYKOBBIC SIBJICHUS
3 du3nyecKue BEIMYMHBI U UX U3MEPEHHE 1
4 Ypok-uccnenoanue "M3mepeHue TeMeparypbl Ipyu MOMOIIN 1 1
KHUJIKOCTHOTO TEPMOMETpPA U JaTUMKa TeMIepaTyphl"”
Kak ¢usuka u npyrue ecrecTBEHHBIE HAYKH U3YYalOT IPUPOTY.
5 EctecTBenHOHayuHbIi MeTo1 mo3HaHUS. Onrcanue GU3NIeCcKux 1
SIBJIEHHU C IIOMOIILIO MOJEIEH
6 VYpok-uccnenosanue "[IpoBepka rumore3sl: JadbHOCTh MOJETA IIApUKa, 1 1
MYIIEHHOT0 TOPU30HTAJIbHO, TEM 00JIbIlIE, YeM OOJIbIIIE BHICOTA ITycKa"
7 CrpoeHnne Bemectsa. ONBITHI, JOKa3bIBAIOUINE JUCKPETHOE CTPOCHHE 1
BelIeCTBa
8 JIBr>keHne 4acTHI] BEIISCTBA 1
9 VYpok-uccnenoBanue «OnbITHI 10 HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS 1 1
ra3oB»
10 ArperatHble COCTOSIHUS BEILIECTBA 1
11 Kontponbras padota «llepBoHadasibHbIE CBEJICHUS O CTPOSHUU 1 1
BELIECTBa»
12 Mexannueckoe 1BUKeHuE. PaBHOMEpHOE 1 HEPaBHOMEPHOE JIBUKEHUE
13 Ckopoctb. Enunuiiel ckopoctu
14 Pacuer nyt u BpeMeHM IBHKEHUS




WNuepuusa. 3akon unepuuu. BzanmoaencTeue Ten Kak NpuurMHa

15
W3MEHEHHUS CKOPOCTH JIBUXKEHUS Tell

16 [TnotHOCTH BemecTBa. PacueT Macchl n 00beMa Tela Mo ero MIOTHOCTH

17 JlaGopaTopHas pabota «OrnpeaeneHne MmI0OTHOCTA TBEPOTO TelIay

18 Pemenue 3ampau no reme "[lnotHocTh BemecTa"

19 Cuna xak XxapakTepucThKa B3aumoieicTBus Tei. Cuiia ynpyrocTu.
3akoH ['yka

20 Jlaboparopuas pabota «/3y4eHHe 3aBUCUMOCTH PACTSHKCHHUS
(medopmanmm) py>KHHBI OT TIPHIIOKEHHOW CHITBDY

21 SBnenue TaroreHus. Cumia TSXKECTU

99 CBsi3p MEXy CUJION TSKECTH U Maccol Tena. Bec Tena. Pemenue 3agau
o teme "Cuna TsxecTn"

93 Cuna TsDKeCTH Ha IpYTHX IutaHeTax. Ou3nyecKkue XapakTepUCTUKH
IJIaHET

24 N3mepenue cui. Jlunamomerp

25 Bec Tema. HeBecomocTh

26 CrnosxeHue IByX CUJI, HalIPaBJICHHBIX MO OAHON MPSIMOH.
PaBHOelicTBYIOIIASA CHIT

27 Pemenue 3amau no reme "PaBHonelicTByromas cui”

28 Tpenue CKOJIbKEHUS ¥ TPEHHE MTOKOs. TpeHue B MPUPOJIC U TEXHUKE
Jlaboparopnas pabota «3ydueHne 3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIb>KEHUS OT CHJIBI IaBIICHUS M XapaKTepa COMPUKACAIONTNXCS
IMOBEPXHOCTEW

30 Pemenwie 3a1a4y Ha onpe/ielieHne PaBHOACHCTBYIOMIEH CHITBI

31 Pemenwue 3anay mo Temam: «Bec Tenay, «I'padudeckoe n3odpaxeHue

CHID», ((CI/IJ'H)I», ((PaBHO)IeI\/IICTBYIOH_[aﬂ CHID»




KonrtponsHas pabora o Temam: «MexaHndeckoe JBIKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec tenay, «I'padpudeckoe uzodpaxenue cuimy, «Cuib» 1

33 Hasnenne. CriocoObl yMEHBIICHUS U YBEJINYCHUS JABICHUS

34 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHUs T'a3a 0T 00bEMa, TeMIepaTyphbl

35 [lepenaua naBieHus TBEPABIMH TEIAMH, KUAKOCTIMH U Ta3aMu. 3aKOH 1
[Tackains

36 JlaBneHue B )KMJKOCTHU U ra3e, BbI3BaHHOE JIEHCTBUEM CHIIBI TSKECTH 1

37 Pemenue 3amau no reme «JlaBiaeHue B KUAKOCTH U raze. 3aKOH 1
[Tackas»

38 CooOmiaromuecs cocyabl

39 IM'uapaBnuueckuii mpecc

40 Manomertpsl. [1opiiHeBOH KUIKOCTHBIN HACOC
Atmocdepa 3emnu. [IpuunHel cynecTBOBaHMs BO3YIIHON 000104KH

41 3emiH. 3aBUCUMOCTh aTMOC(EPHOro 1aBJICHUS OT BBICOTHI HaJl yPOBHEM 1
Mopst

42 Bec Bo3ayxa. ATmMocdepHoe naBieHne 1

43 N3mepenue atmochepHoro nasienus. OnsiT Toppuderu 1

44 3aBUCUMOCTb aTMOC(EPHOTO JaBJIECHUSI OT BBICOTHI HaJl YPOBHEM MOPS 1

45 bapomerp-anepoua. ATMocdepHoe AaBleHHE Ha pa3IMYHbIX BHICOTaX 1

46 Pemenue 3anay mo Teme " AtmocepHoe gaBnenue" 1

47 JleficTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJI0. ApXHMeI0Ba 1
cuiia

48 JlaGopatopHnas pabota «OnpeaeneHne BHITAIKHBAIOIIEH CUJIbI, 1
JeCTBYIONIEH Ha TeNo, NOrPY>KEHHOE B KUAKOCTh

49 JlaGoparopHas padota o teme «lccnenoBanre 3aBUCUMOCTH Beca Teja 1
B BOJIE OT 00bEMA MOTPYKEHHOH B KUIAKOCTh YacTU TeJa

50 [TmaBanue Ten 1




JlaGopatopunas pabota "KoHCcTpyrpoBaHHe apeoMeTpa Win

>1 KOHCTPYHPOBAHUE JIOJKHU U OIpeieieHne e€ rpy30noabEMHoOCcTH" 1
59 Pemenue 3agau no remam: «IlnaBanue cynos. Bo3gyxorasanue,
«/laBneHue TBEPABIX TEN, )KUIAKOCTEH U ra30B»
KonTponbhas pabota no Teme «JlaBneHue TBepbIX Tell, )KUIKOCTEH U
53 ra3zoB»/Bcepoccuiickas mpoBepodHasi paboTa Mpy MPOBEACHHUH C
HCIIOJIb30BAaHUEM KOMIIBIOTEpa
54 Mexanunyeckas padbora
55 MomiHocTts. EquHuiie MomHocTi
56 VYpoxk-uccienoBanue "Pacuér MOIIHOCTH, pa3BUBAEMOM MPHU MOTBEME 1
o jectauie"
o7 [Ipoctele Mexanu3msl. Peryar. PaBHOBecHe CHIT Ha pblyare
58 Prruaru B Texnuke, ObITy U ipupoje. Jlaboparopuas pabota 05
«HccnenoBanue ycaoBHil paBHOBECHSI phIUara '
59 Pemenue 3ana4 no teme «YciioBUSL paBHOBECHUS pblyara»
60 Koadduurent noneznoro aerctus mexanusma. JlaboparopHas pabora 05
«M3mepenne KIIJI HakKIOHHOM TIIOCKOCTHY '
61 Pemenue 3agau mo teme "Pabora, momuocts, KITJT"
62 Mexanundeckas sHeprusi. KuHetnueckas ¥ moTeHIIMAIbHAS SHEPTHS
63 3aKOH COXpaHEHHsI MEXaHUYECKON YHEPTHU
VYPOK-3KCIIEpUMEHT 10 TeMe "DKCIEePUMEHTaIbHOE ONpeiesieHue
64 W3MCHCHUS KHHETUYCCKOW U TTOTCHIIMATBHON YHEPTHH MPH CKAaTHIBAHUN 1
TeJla IO HAKJIOHHOM IIJIOCKOCTH"
KonTponbhas padota no teme «PaboTta 1 MOIITHOCTb.
65 Oueprus»/Beepoccuiickas mpoBepoyHasi padoTa Ipu MPOBeIEHUU Ha
OyMaXHOM HOCUTEE
66 [Tpomexyrounas attectanus. KontponbHas paboTa 3a Kypc 7 kKiacca




PesepHblii ypok. Pabora ¢ Tekctamu o teme "Pabora. MOImHOCTS.

o7 Oueprus" 1
68 Pe3epBHBII:/:I ypok. Pabota ¢ Tekcramu o Teme "/laBieHue TBEPIBIX Te, 1
JKUIKOCTEH U ra3oB"
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12




8 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

OCHOBHBIE NOJOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOpUU U
UX OIBITHBIE IOATBEPKICHU

Macca u pa3Mep aTOMOB U MOJICKYJI

PesepBHbIil ypok. BxogHas KoHTpobHas paboTta

Mogenu TBEPAOTO, KUAKOIO U ra3000pa3HOro COCTOSHUMN
BEIIECTBA

OOBsicHeHHE CBOMCTB TBEPIOTO, KHUIKOTO U Ta3000pa3HOTO
COCTOSIHUH BEI[ECTBAa HA OCHOBE MOJIOKEHUH MOJIEKYJISIPHO-
KHHETHUYECKOW TeOpUU

Kpucrannmaeckue u amopdHbIC Tena

CMaunBaHHC U KanmnJUISIPHOCTD. HOBerHOCTHOG HaTsAXKCHUC

10

TennoBoe pacmupeHue u cxaTue

Temnepatypa. CBs3b TEMIIEpATyphl CO CKOPOCTBIO TETIOBOTO
JIBMDKEHUS YaCTHUIL

Buytpennss sHeprus. CriocoObl M3MEHEHHs BHYTPEHHEH
SHEPrUU

11

12

Buns! Tenionepenaun

Ypok-koHpepenmus "TIpakTrdeckoe UCOIb30BaHUE TEIIIOBBIX
CBOWCTB BEIIECTB U MAaTEPUAIIOB B IEJISIX dHEProcOepeKeHus "

13

14

KomnuecTBO TEIIOTEL. Y enbHas TEINIOEMKOCTE

VYpaBHeHue TemoBoro 6ananca. TermooOMeH 1 TeroBoe
paBHOBecHe




Jlaboparopuas padota "VMccienoBaHue sBICHUS TEIUIOOOMEHA

15 MpY CMEIIMBAHUU XOJOAHON U Topsyend Boabl"

16 Pacder xonmuecTBa TEIIOTHI, HEOOXOAUMOTO Il HArPEBaHUS
T€Ja U BBIIEISIEMOr0 UM TP OXJIAXKIEHUU

17 JlaGopaTopHas pabota "OnpeneneHue yaeIbHON TEIMJI0EMKOCTH
BelrecTna"

18 OHeprus ToIIMBAa. Y IeibHasl TENJI0Ta CTOPAHUS

19 [InaBneHue u OTBEpI€BaHUE KPUCTATUNIMYECKHUX TEN. Y IeTIbHas
TEeII0Ta IUIaBJIEHUS

20 Jlaboparopnas pabota "Onpenenenue yaenbHONH TEIIOTHI
mIaBjieHus apaa'

21 [TapooOpazoBanue u koHAeHCcaus. Vcnapenue
Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U KOHICHCAIIUH.

22 3aBUCUMOCTh TeMIEpPaTypbl KUTICHHs OT aTMOC(HEPHOTO
JaBJICHUS

23 Brnaxxnocts Bo3nyxa. Jlabopatopnas padora "Onpenenenue
OTHOCHUTEJIBHOM BJIaXKHOCTH BO3AYyXa"

24 Pemenue 3aa4 Ha onpesiesieHne BIaKHOCTH BO3yXa

o5 [TpunanmnIB paboTh! TemnoBbIX nBurateneif. [laposas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS

26 KII/ TermoBoro nurarens. TeniaoBble ABUTATENN U 3alIUTa
OKpY’Karollel cpeibl

97 3aKOH COXpaHEHMSI U MIPEBPALCHHS SHEPTUN B TEIUIOBBIX
mporeccax

08 ITonroToBka K KOHTPOJIBHOU padoTe 1o Teme "TernaoBbie
ABJIeHUs. lI3MeHenune arperaTHeIX COCTOSIHUN BenecTa"

29 KonTponbhas padora no teme "Tensnosle siBneHus. M3amenenue

arperaTHbIX COCTOSIHUM BemecTna'




30

Onexrpuzanus Ten. J[Ba poaa 3JIeKTPUUECKUX 3apsI0B

VYpoxk-uccienoBanue "DaeKTpusanus TeJl MHIYKIUEH U TIpU

31 " 1
COIIPUKOCHOBEHUU
32 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
33 OnexTpuueckoe nojie. HanpspkeHHOCTh 371€KTPUYECKOTO TTOJISL.
[TpuHUMI cynepno3uLuy 3IEKTPUUECKUX MOJIEH
34 Hocurenu snexkTpudeckux 3aps10B. DlIeMeHTapHbIN 3apsl.
Crpoenue atoma
35 [IpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPaHEHHUS
JIEKTPUUYECKOTO 3apsizia
36 Pemenue 3a1a4 Ha IPUMEHEHHE CBOMCTB 3JIEKTPUUECKUX
3aps0B
37 DNeKTpUYecKuil TOK, YCIIOBHs €ro cyliecTBoBaHus. Mcrounuku
JIEKTPUUECKOTO TOKA
38 JIeWiCTBUS SJIEKTPUIECKOTO TOKA
39 VYpok-nuccnenosanue "JlelicTBUE ANEKTPUYECKOTO OIS HA 1
MIPOBOJTHUKH U TUDJIEKTPUKH"
40 DNEKTPUYECKUH TOK B METAIUIAX, )KUJKOCTSIX U Ta3ax
41 DneKkTpruyecKas erb U €€ COCTaBHbBIE YaCcTH
42 Cuna Toka. JlaboparopHas padota "M3mepenue u 05
pEryJIMpoBaHKE CUIIbI TOKA" '
43 OnexTpuueckoe HanpspkeHue. Bonbtmerp. JlaboparopHas 0
pabota "H3mepeHue u peryiupoBaHue HanpsHkeHus" &
44 ConpoTuBiieHUE TPOBOAHUKA. Y AEIBHOE COMPOTUBIICHUE

BEIECTBA




Jlaboparopnas padoTa "3aBHCHMOCTB dJIEKTPUICCKOTO

45 COIPOTHUBIICHUS POBOHUKA OT €T0 JUIMHBI, IO
MOIEPEYHOI0 CEUCHUS U MaTtepuaia"

46 3aBUCHUMOCTD CUJIbI TOKA OT HampspKeHus. 3akoH Oma Jist
ydacTKa Lenu
JlabopaTopHas padota "lccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,

47 UYIIEro Yepe3 pe3ucTop, OT CONPOTUBIICHUS PE3UCTOpa U
HaIpsDKEHUs Ha pe3ucrope”

48 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHUS TPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka mpaBuiia CIIOKCHHS

49 HaIpsLKEHUH IPU OCIEA0BATEIbHOM COETMHEHUH JIBYX
pe3uctopon"

50 Jlaboparopuas padota "IIpoBepka mpaBuiia ajsi CUIIBI TOKA MIPH
MapajyuieIbHOM COEAMHEHUN PE3UCTOPOB"

51 Pemenue 3anay Ha npuMeHeHune 3akona OMa asisi pa3InyHOro
COEMHEHUS IPOBOIHUKOB

59 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKa. 3akoH J[xoys-
Jlenna

53 JlaGopatopHnas pabora "OnpeaeneHne paboThl U MOIIHOCTH
AIEKTPUIECKOTO ToKa"

54 DJeKTpUYecKue ey U MOTPeOnTeNN IEKTPUIECKOM SJHEPT U B
ob1Ty. KopoTkoe 3aMbikaHue
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo Teme "DNEeKTpUIecKue

55 3apsibl. 3apsHKEHHBIC Tella U UX B3auMojieicTBusl. [locTosTHHBII
BJIEKTPUYECKUN TOK"

56 KonTtponbHas pabota o Teme "DIeKTpUYECKHE 3apsiibl.

3apspKeHHBIC Tela U UX B3auMOoAeCTBUS. [locTOSHHBIM




anekTpuueckuii Tok"/Beepoccuiickas mpoBepouHasi paboTa mnpu
IIPOBE/IEHUH C UCIOJIb30BAaHUEM KOMIIbIOTEPA

57 ITocTossHHBIC MATHUTHI, UX B3aMMOJCHCTBHUC

58 VYpoxk-uccienopanue "M3ydeHue moyieil HOCTOSTHHBIX MarHUTOB" 1

59 MarnurtHoe 1mojie. MarauTHoe 1moie 3eMIIH U €ro 3HAYCHUE IS
JKM3HU Ha 3emiie

60 OnbIT Opctena. MarHuTHOE 10JI€ SJIEKTPUYECKOTO TOKA
MarauTtHoe 1oJse KaTylmku ¢ TOKOM
[IpumMeneHue 31eKTpoMaruuToB B TexHUKe. JlabopaTopHas

61 paborta "M3ydyeHue neiicTBUS MATHUTHOTO TOJIS HA MPOBOJIHUK C 0.5
TOKOM"
DNeKTpoABUTATEIb OCTOSTHHOTO ToKa. Mcnonb3oBanue

62 JJIEKTPOJABUraTeIe B TEXHUYECKUX YCTPOUCTBAX U Ha
tpancnopre. JlaboparopHas padora "KoncrpyupoBanue u
u3ydeHue paboThl AJIeKTpoiBUraTesns"

63 OmnpiTel @apanest. 3aKOH IEKTPOMArHUTHON WHIYKITUH.
[IpaBuio Jlenna
OnektporerepaTop. CriocoObl MOTYYSHHS dTEKTPUUECKOI

64 SHEPTUU. DIEKTPOCTAHIIMN HA BO30OHOBIIIEMBIX UCTOUYHUKAX
SHEPTHH

65 [ToaroroBka Kk KOHTPOJIBHOM paboTe Mo Teme "INEKTPUIECKUe 1
MarHuTHbBIC ABJICHUS"
KontponbHas pabota mo teme "DNeKTpUIECKHE U MarHUTHBIC

66 seneHus""/Beepoccuniickas mpoBepoyHast pabota npu
MIPOBEICHUHU Ha OyMa)KHOM HOCHUTEIEe

67 [Tpomexyrounas atrectanus. KontponbHas padoTa 3a Kypc 8

KJ1acca.




68

PesepBHrlIit ypok. Pabora ¢ Tekcramu o teme "TlocTostHHBIIH
AJIEKTPUYECKUM TOK"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

145




9 KJIACC

KoanuecTBo 4acoB

Ne Tema ypoka KonTposabHubie IIpakTHYeckue
n/n Bcero
padoThI padoTsbI
1 Mexannueckoe aBuxenue. MarepuanbHast 1
TOYKa
5 Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOTO JIBHXKEHUS
3 Bxopmnast KOHTpOIBHAS padboTa 1
4 PaBHOMEpHOE NpsAMOIMHENHOE IBUKEHHE
5 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsis 1 MTHOBEHHAs CKOPOCTb
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1
JIBOKEHUE. Y CKOpEHUE
CKOpOCTh MPSIMOJIMHEHHOTO
7 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOpPOCTH
JlaGopatopHas pabota "OnpezneneHue
8 YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM 1 1
JIBYDKEHUH 110 HAKJIOHHOU TIOCKOCTH"
9 CBoboxnoe nagenue ten. OnbiTel [anunes 1
PaBHOMEpHOE JIBUKEHHE IO OKPYKHOCTH.
10 [Tepuon u yactora oOpamieHus. JInneitnas u 1
YTIJIOBasi CKOPOCTH
11 leHTpOCTpEMUTENBHOE YCKOPEHUE
12 IIepBerit 3akoH HeroToHa. Bextop cuitb




Bropoii 3akon HeroTona.

13 PaBHopelicTByOIIAsA c1iia

14 Tpertunit 3akon Hetotona. Cynepno3uuus Cui

15 Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHOB
Hprotona

16 Cuna ynpyroctu. 3akoH ['yka

17 Pemenue 3anau no teme «Cuia ynpyroctu»

18 JlabGopaTtopHas pabota «OrnpeneneHue
YKECTKOCTHU TIPYKUHBI»

19 Cuiia TpeHus

20 Pemenue 3amau no teme «Cumna TpeHUs»

21 JlaGopaTtophast pabora "Ornpeznenenue
KOX(UITMEHTA TPSHUS CKOJBKCHHS"

29 Pemenue 3amau nmo teme "3akoHbl HeroToHA.
Cuna ynpyroctu. Cuna tpeHus"

93 Cuta TSKeCTH Y 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaIEHUs
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT

24 rpaBuTanuoHHOro 1eHTpa (ConHeuHas
cucrema). ['amaktuxu"

o5 Pemenue 3amau no teme "Cuna TSDKECTH U
3aKOH BCEMUPHOTO TATOTEHUS"

26 IlepBasg kocMHUYecKasi CKOPOCTb.
HesecomocTs 1 neperpy3ku
PaBHOBecue MaTepraIbHOW TOUKHU.

97 AoOcomroTHO TBEpIOE Tenno. PaBHOBecHe

TBEPAOTO TeJa C 3aKPETIEHHON OChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn




28

PaBHOBecue maTepuaJIbHOW TOUKHU.
AoOcomroTHO TBEpIOE Tesno. PaBHOBecHe
TBEPAOTO TeJa C 3aKPEIEHHON OChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TsbkecTn

29

Pemenue 3amau no reme "MOMEHT CHUIIEL.
Hentp TsixecTn"

30

31

32

[ToaroToBKa K KOHTPOJIBHOM paboTE MO TEME
"MexaHN4eCcKOe IBUKECHIUE.
B3aumonuerictBue Ten"

KoHTpoinbHas pabora 1o Teme
"MexaHn4YecKoe ABUKEHUE.
BsaumonerictBue Ten"

Nmnynsc Tena. Ummynse cuiiel. 3aKoH
COXpaHEHHUs UMITyJIbca. YIIPYroe u
HEYIIPYroe B3auMOJEHCTBUE

33

Pemenue 3amau o teme "3akoH coXpaHEHUS
uMmmyisca'

34

35

VYpok-koHpepenuus "PeakTuBHOE ABMKEHHE
B IIPUPOJIE€ U TEXHUKE"

Mexann4geckas pa60Ta U MOITHOCTb

36

37

38

PaGora cuinbl TsKECTH, CUITBI YIPYTOCTH U
CHUJIBbI TPEHUS

JlaGopatopHas pabota «Onpeznenenue
paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBUKEHHUH Teja 110 TOPU30HTATbHON
MOBEPXHOCTU»

Cs13b sHepruu u paboTsl. [loTeHnuanpHas
DHEPrus




Kunernueckas sneprus. Teopema o

39 KMHETUYECKOU SHEPTUu

40 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE

41 JlaboparopHas pabota «3yueHue 3akoHa
COXpaHEHHUS SHEPTUN

42 KonebarenpHOE ABMKEHUE U €TO
XapaKTePUCTUKU

43 3aryxaromue Konebanus. BelHyx1eHHbIC
Kosiebanus. Pezonanc

44 MaremaTrueckuil U Ipy>KMHHBIN MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh TIEPHOIA

45 KOJICOAHUH OT JKECTKOCTH MPYKUHBI K MACChI
rpy3a»

46 [IpeBparieHre SHEPTUU MPU MEXAHUYECKUX
KOJICOAHUSIX
JlaboparopHas pabota «Onpenenenue

47 YacTOTHI U TIEpUoAa KojeOaHu MpyKUHHOTO
MasiTHUKa»
JlabopaTtopHas pabota «IIpoBepka

48 HE3aBUCUMOCTH TIepHo/ia KoseOaHuii rpysa,
MOJIBELIIEHHOTO K HUTH, OT MacChl Ipy3a»
Mexannueckue BojiHbl. CBOMCTBA

49 MEXaHHYECKUX BOJH. [Ipo10JIbHEIC 1
MIOTIEPEYHBIC BOJTHBI

50 Ypok-koHpepenmus "MexaHn4eCKrue BOTHBI
B TBEpAOM Tene. CelicMuueckue BOIHBI"

51 3Byk. PacmpocTpaneHnue u oTpakeHue 3ByKa




Ypok-uccnenoranue "Hadmonenue

52 3aBHCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

53 I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

54 Ypok-koHpepeHius "YIbTpa3ByK 1
nH(]pa3ByK B IPUPOJIE U TEXHUKE"
[MonroroBka Kk KOHTPOJIBHON pabOTE MO TeMe

55 "3akoHbI cOxpaHeHUsl. MexaHnueckue
Kosie0aHusl U BOJHBI"
KoHnTponpHas padoTa 1o Teme "3aKoHbI

56 coxpaHeHHs. MeXaHn4ecKue KoJIeOaHus u
BOJIHBI"

57 DNEeKTPOMarHuTHOE MOJIe.
DIIeKTPOMArHUTHBHIE BOJHBI

58 CBolicTBa 2JIEKTPOMArHUTHBIX BOJH
VYpok-koHpepenmus "llkana

59 AJIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH ISl COTOBOM
cBs3u"
VYpok-uccnenosanue "M3ydyeHue cBOICTB

60 AJIEKTPOMATrHUTHBIX BOJIH C IIOMOIIBIO
MoOmIIbHOTO TenedoHa"

61 Pemienue 3agau Ha onpeieIeHUE YaCTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

62 DJIEKTpOMarHuTHas Ipupoja CBETa.

CxopocTtb cBeTa. BoaHOBBIE CBOWCTBA CBETA




Hcrounuku ceera. [Ipsmonunennoe

63 pacnpoctpanenue csera. 3armenus CoiHia u
Jlynb1
3aKoH OTpakeHUs cBeTa. 3epkaia. Pemenue

64 3aJa4 Ha MPUMEHEHHE 3aKOHA OTPAKEHUS
cBeTa

65 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cBeTa
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.

66 Hcnonp30BaHKEe OTHOTO BHYTPEHHETO
OTpPaXKeHUS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopnast pabora "HccinenoBanue

67 3aBUCHUMOCTH YTJIa IPETOMIICHHUSI CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TpaHuIe "BO3ayX-
crekyio""

VYpoxk-koHpepennus "Hcnonp3oBanue

68 MIOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/Ibl, OITUKOBOJIOKOHHASI CBSA3b"

69 Jluna3el. OnTUdeckas Cuiia JIMH3BI

70 [TocTpoenne n300pakeHUi B JIMH3AX
JlaGopaTtopHast pabota "Onpezaenenue

71 (OKYCHOTO pacCTOSIHUS U ONTHYECKOM CHUJIIBI
cobuparotiei TuH3bI"

79 Ypok-koHpepenus "OnTudyeckue THH30BbIE
npuOops!"

73 I'ma3 kak onrtuueckas cucrema. 3peHue

74 VYpok-koHpepenius "Jlepextsl 3penus. Kak

COXpaHUTD 3peHue"




Paznoxenne 6enoro cBera B cieKTp. OIBITHI

75 Herotona. CriokeHre CeKTpalbHBIX I[BETOB.
Hucnepcus cBera
JlaboparopHas pabota "OnbITHI 110

76 Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H
BOCIIPHSTHIO [[BETA MTPEIMETOB IPU MX
HaOJIIOJICHUU Yepe3 BETOBbIC (PHIIBTPHI"
Ypok-nipaktukyMm "BoiHOBBIE CBOMCTBA

7 CBeTa: AHcCIepcusi, HHTepPEepeHINs U
mudpakous'

78 OmnbiTel Peszepdopaa u rmianerapuas Mojemb
aToma

79 [Tocrynatel bopa. Monens atoma bopa

80 Hcnyckanue 1 norjaomeHue cBeTa aTOMOM.
KBanTs1. JInHEHUYaThIE CIIEKTPHI

81 VYpoxk-npaktukym "HaGuroieHne cnekTpoB
UCIyCKaHUs"

82 PannoakTHBHOCTH M €€ BUIBI

83 Crpoenue atomHoro siapa. Hykionnas
MOJIEh

84 PanuoakTuBHBIEe IpeBparienus. M30Tombl

85 Pemenue 3amau nmo teme: "PagmnoakTuBHEBIE
IpeBpalieHus"”

86 [lepnon nonypacnana

87 Ypoxk-koHpepennus "PagnoakTrBHBIC
W3JIyYEHHUS B IPUPOJIE, MEAUIIMHE, TEXHUKE"

88 SnepHble peakuy. 3aKOHBI COXPaHEHUS

3apsAJ0BOro U MaCCOBOI'O YHUCEIT




89

DHeprusi CBsI3u aTOMHBIX sifiep. CBs3b MacChl
Y DHEPTUU

90

91

Pemenne 3amgau no reme "Anepurie peakuu”

Peakiuu cuHTe3a U AENCHUS SAEP.
Nctounuku sHeprun CosHia v 3BE311

92

Ypok-koupepenmus "SnepHast sSHepreTUKa.
JleficTBHS paguOaKTUBHBIX U3JIy4YEHUN Ha
’KUBBIE OpraHu3Mbl"

93

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DIeKTpOMarHuTHOE TOJIE.
DJEeKTpOMarHUTHBIC BOJHBI. KBaHTOBBIC
SABJICHUS"

94

95

96

KonTponbhas pabota no Teme
"DIeKTpOMarHuTHOE TOJIE.
DneKTpoMarHuTHbIE BoJIHBI. KBaHTOBBIE
sBICHUS"

[ToBTOpenue, o6ob6meHue. Jlaboparopusie
pabotsl 1o kypey "B3aumoneiictsue Ten"
[ToBTOpenue, 0606meHue. Pemenue

pacueTHBIX M Ka4eCTBEHHBIX 3a]a4 M0 TeMe
"TenoBsbie mporecch”

97

[Ipomexyrounas arrecranus. TBopueckas
pabora 3a Kypc 9 kiacca.

98

99

[ToBTropenue, 06001eHne. Perenne
PACUCTHBIX U KAYCCTBCHHBIX 3a/a4 110 TEME
"KII/I anexTpoycTaHOBOK"

[ToBTopenue, 0600meHue. JlabopaTopHbie
paboTsl o kypcy "CBeToBbie sIBICHHS"




[ToBTopenue, 0600menue. Padora ¢

100 TEKCTaMH 10 TeMe ""3aKOHBI COXPAHCHUSI B 1
MeXxaHHuKe"
101 [ToBTOpenue, o606menue. Pabora ¢ 1
TekcTamu 110 Teme "KoseOaHus u BOJIHBI"
102 [ToBTOpenue, 0600meHne. Pabora ¢ 1
TekcTaMu 110 TeMme "CBeTOBbIC SBICHUS"
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i kiacce: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., AkuronepHoe obmectBo «M3narensctBo «lIpocBemenue»

» ®usuka: 8-i kimacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kiacc/ [lepsimkun M. M.,
WBanoB A. U., AkiimonepHoe obmectBo «M3aarensctBo «IIpocBemienner

» Gusuka: 9-i knacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kiacc/ [lepoimkun U. M.,
[I'ytauk E. M., VBanoB A. ., [TerpoBa M. A., AkiimoHepHoe OOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

7 KITACC

1.Pabouas mporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusuka. 7 — 9 kiacchl
(aBToper: A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. Ilepoiukun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yapexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.U. COopHHK BOpOCcoB U 3a1a4 no ¢pusuke. 7-9 ki — M.

[Tpocsemenne, 2010. —192c.



8 KJIACC

1. PaGouas nporpamma. @usuka. 7 — 9kinaccol: yueOHO-METOIUYECKOTO TOCOOUs
/coct.TuxonoBaE.H. — 2-¢ u3a.,ctepeotnn. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Puzuka. 7 — 9 kiacchl
(aBTopsi:A.B.Ilepeiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4. Ileprrikun A.B. ®usnka. 7 kiacc. YueOHUK 17151 00111e00pa30BaTeIbHbBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.M. CoopHUK BOIIPOCOB U 3a/1a4 1o pusuke. 7-9 k1. — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®u3znka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE 1 KOHTPOJIbHBIC
paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JlabopaTopubie pabotsl. KoHTpOIBHEIE
3aganus. —Caparos:JIuneii, 2014.

8. «KonTposnbHO-U3Mepurtenbubie maTepuansl. Gusnka. 7 kinace/Coct. H.U.
3opuH. — 2-¢ u3x.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoHo-merogudeckoe nocoouve/ A.E. Mapos.-
M.: lpoda, 2011.- 123c.:

10.A.B. Ileppimkun @usuka-8xi 2017 M. Jipoda

11.H.B. ®unonoruuy Metoauueckoe nocodue 2015 M. IIpoda

12.A.E. Mapon, E.A. Mapon CamocToATeIbHBIE B KOHTPOJIbHBIE PAOOTHI-8



kiacc 2017 M. lpoda

13.B.B. lllaxmatosa ,O.P. [lledpep Juarnoctuueckue padotsl -8 kiacc 2016 M.
HApoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuit Coopuark BorpocoB u 3aau

2015 M. Ipoda

9 KJIIACC

1. PaGouas nporpamma. @usuka. 7 — 9kinacchl: yueOHO-METOIUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3a.,ctepeotnm. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111eT0 00pa3zoBanusa. Puznka. 7 — 9 kiacchl
(aBTopsi:A.B.Ilepeimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma o pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BEHIOPAHHBIM YUEOHUKOM:

4. Tleporikun A.B. @usnka. 7 kiacc. Y4eOHHK 171 00111€00pa30oBaTeIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.M. COopHHK BOIIPOCOB U 3aj1a4 1o ¢usuke. 7-9 k. — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®u3zuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE U KOHTPOJIbHBIC
pabotsl. —5-¢ uzmanmne,- M.UJIEKCA, 2013.

7. Acraxoa T.B. ®usuka. 7 knacc. JJabopaTtopusie padboTsl. KoHTpONIBHEIE
3aganus. —CaparoB:JIuneit, 2014.

8. «KoHTposbHO-U3MepuTebHble MaTepuaiibl. dusnka. 7 kinacc/Coct. H.W.



3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®uzuka. 7 kiacc: yueoHo-merogudeckoe rnocooue/ A.E. Mapos.-
M.: dpoda, 2011.- 123c.

10 KoHTposIbHBIE M CAaMOCTOSITEIbHBIE pabOThI MO Ppu3MKe. 9 KIacc: K yueOHUKY
A.B. Ilepoimikuna, E.M. I'ytauk «®usuka 9 knacey / O.U. I'pomieBa. — M.
MNzmatenscTBO «IK3amen», 2014,

11. Tectsl o ¢usuke. 9 xknacc: k yueOuuky A.B. Ilepeimkuna, E.M. I'yTark
«Du3uka

9 knace» / O.M. I'pomueBa. — M.: MznarenscTBo «OK3ameny, 2010.

®dusuka. 9 kinacc. TemaTuueckue TeCTOBbIC 3aanus 171st moarotoku k ['MA. /
aBT.- cocT.: M.B. bolinenko, O.H. Mupomikuna. — fApocinasns: OO0 «Akagemust

paszButus», 2014.

https://myschool.edu.ru/ - ®I'C "Mos IlIkoma"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

7 KITACC

. bubnuoreka — Bcé o nmpeamety «duszukay. — Pexxum gocryma:
http://www.proshkolu.ru

2. BuzeoomnsIThl Ha ypokax. — Pexxum fgoctyna: http://fizika-class.narod.ru

3. Enunas komiekuus nudpoBbix 00pa30BaTeIbHBIX pECypcoB. — Pexum

noctyna: http://school- collection.edu.ru



4. luTepecHblec MaTepHasbl K ypokaM (DU3UKH [0 TEMaM; TECTHI 10 TEMaM;
HarJsIHbIe TocoOust K ypokam. — Pexum nocryna: http://class-fizika.narod.ru

5. [ludposeie 0OpazoBaTenbHBIC pecypchl. — PexxuMm qoctyma:
http://www.openclass.ru

6. DyeKTpoHHBIC Y4eOHUKH 10 pusuke. — Pexxum nocryna: http://www.fizika.ru
8 KITACC

1. bubnuoreka — Bcé no npeamery «Dusuka». — Pexum gocryna:
http://www.proshkolu.ru

2. BuneoomnbITel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas komiekuus uudpoBsix 00pa30BaTeIbHBIX pECYpCOB. — Pexum
noctyna: http://school- collection.edu.ru

4. nTepecHble MaTepralibl K ypokaMm (PU3UKH IO TeMaM; TECTHI 110 TeMaM;
HarJsIHbIe TocoOus K ypokam. — Pexum nocryna: http://class-fizika.narod.ru
5. udpossie oOpazoBaTenbHbIE pecypchl. — PexxuM qocTymna:

http://www.openclass.ru

6. DJeKTpoHHBIC yueOHHUKH 10 (usuke. — Pesxxum poctyna: http://www.fizika.r
9 KJIACC
1. BuaeoornsiTel Ha ypokax. — Pexxum nocrymna: http://fizika-class.narod.ru

2. Enunas komnekius nudpoBbIX 00pa30BaTebHBIX PECYPCOB. — Pexknm



nocryma: http://school- collection.edu.ru

3. MaTepecHbie MaTepHualbl K ypokaM (DU3HKH IO TeMaM; TECTHI [0 TEMaM;

HarJsIHbIe TocoOus K ypokam. — Pexum nocryna: http://class-fizika.narod.ru

4. Iludposbie 0O6pa3oBaTebHBIC peCypChl. — PexxuM JtocTyna:
http://www.openclass.ru

5. DiekTpoHHBIC y4eOHUKH 10 (u3uKe. — Pesxkum noctyna: http://www.fizika.ru
6.lucrannmonnas mkoa Ne368 http://moodle.dist-368.ru/ OTkphITHIH Ki1acc.
CereBoe oOpasoBarenbHOe coodmecTBo. http://www.openclass.ru/node/109715
7. Enunas KoJuteKius mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN IEHTP HHHOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uureprer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 ceHts10ps» MaTepuaisl o gusuke. http://archive.lseptember.ru/fiz

11. Auumanuu pusndeckux oobekToB. hitp://physics.nad.ru/

12. Kusas ¢pusuka: odyvaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/

14.https://myschool.edu.ru/ - ®I'’UC "Mos IIkona"


http://physics.nad.ru/
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