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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepkanue mnporpaMMbl 10 (U3MKe HampaBieHO Ha (HOopMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJIbTaTaM 0Oy4YeHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejiaraeT IpUMEPHYIO MOCIE0BATEIbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNN paboueil MpOrpaMMBbI 10 YI€OHOMY MPEAMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTUHY MHDa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTU U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHUS;

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBaTenbHbIX opraHu3auusx Poccuiickoir @exaepauuu, peanu3yrOIIUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn MunucreperBa npocsemienus Poccuiickoit @enepaunu (MpoToKoJI OT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHON ACATCIBHOCTH, CBSI3aHHON ¢ (PM3UKOM, IMOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

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

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

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

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

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

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHIKEHUSX (PU3HMKH, aHAIIN3 H
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (0a30Bbli ypOBEHb) Ha 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 (u3MKe MepedyeHb Jad0opaTOPHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHUAYAIbHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa Mo (U3HKE.



COAEPXKXAHUE OBYUYEHUA
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
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

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. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3mMepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUHM BELIECTBA.

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

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: MPUTSHKEHUE U OTTAIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
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.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W 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 Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
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. Croxkenue
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. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
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. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABMXKEHHUs (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.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHUSI JaBieHus. JlaBieHue rasa.
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.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

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,
JNEUCTBYIOLIEH Ha TEJNO B XKUAKOCTH, OT O00bEMa MOrpyXKEHHOU B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

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 pbluara. l[IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

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 MPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BelecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHHW MOJIEKYJSIPHO--KUHETHYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeruIonepesaya 51 COBEpLICHUE paboTHI. Bunsl TEIUIONEepeaaun:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJENbHAsA 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[ TemioBoro asurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysun.

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 wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBeHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOTHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
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
3apspKeHHbIX  Ten. 3akoH KymoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBHUSA
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

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



Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJNEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEeMCTBUS SJIEKTPUYECKOTO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka nenu. [locnegoBaTtenbHOE M MApajuIENIbBHOE  COEIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1ose 3eMIIM U €ro 3HAYCHUE I KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTpUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSTHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HUHTYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

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

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS WM HANpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsas U MITHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunelnHas u yriioBasi CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOIO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SJHEPTUs CxKaToW NpyuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHUE TyTed M TPAEKTOpUM JBUKEHHUS OJHOTO U TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npru3HaKoOB PaBHOYCKOPEHHOTO JIBHXKECHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOmnronenre MexaHW4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€ja M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCTBa CUII IIPU B3aUMOJICHCTBUM TEIL.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABWKECHUU Teja MO/ IECTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU TPHU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIOPYTOCTH.

HabGnronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOIO MaJCHUS.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lcmonb30BaHUME TOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HpetoToHa. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHusl Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydeHnue n300pa>keHUM C MOMOIIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- U ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sngpa. M3orombsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHS paauOaKTHBHBIX HW3JIIyYEHHW HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHHs NPpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENBEHO--0000MIAOIIMI MOAYJIb TPEAHAZHAYEH IJIs1 CUCTEMATHU3aI[uN
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaromuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBIAJCHHE YMEHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO NEATEIBHOCTHBIA XapaKTep NaHHOI'O paszena peaausyercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIEOBAHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCTOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILLECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBJICHUE UHTEPECA K UCTOPUUA U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBWJI 0OE€30MaCHOrO TIOBEACHHS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTH€ B PEIICHUM MPAKTHUYECKUX 3a/1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM YHCIEe M (PU3MUECKHUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHY€CKOr0 BOCIIMTAHUSA

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHHH HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJIOOQIBHBIX ITOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  yHUBEpCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJSITh M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKUH OOBEKTOB
(s1BNIEHUI );

yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALIUNA, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUH U MPOLIECCOB, JI€JaTh BBIBOJABI C MCIOIb30BAaHUEM JI€AYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIBKMX BapUaHTOB pEIIEHUs, BbIOOp Hambosee
HOJIXOJSIIETO C YYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI 3KCIIEPUMEHT, HEOONBIIOE UCCIEAOBaHUE (PU3HUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WJIA JNAHHBIX C y4ETOM TMPEAIOKEHHON yueOHOI
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (OpMY TIPEICTaBICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU rpauKoi 1 X KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHHE 33Ja4d U TOAJEpKAHUE
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIIATh CBOM CYXIEHUS C CYXICHHSIMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3yIbTaThl BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JMOCTI)KEHHUIO: paclpeleNaTh poiH, OOCYXIaTh MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (PU3NUeCcKUX 3HaHUi;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJiaHa MCCIEOBaHUS C YYETOM HMMEIOLIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHHSI  (HEIOCTUKEHHUS) PE3YJbTATOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBUIMXCS CUTYallUld, YCTAHOBJEHHBIX OMIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



IpU3HABaTh CBOE MPABO Ha OIIMOKY MPHU pelIeHuu (PU3NIEeCKUX 3a/1a4 WIn
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  IMOHATHSA:  (QU3MYECKME U XUMHYECKHE  SIBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOPHsl, pPaBHOJEHCTBYOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aMMOJICHCTBUE TEJI, PABHOBECHE TBEPABIX TEN € 3AKPEIUIEHHOM OCBIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeJIaMH, S>KUIKOCTAMH H
razamM, arMoc()epHO€ [aBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKOM JHEPIUH) IO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacrmo3HaBaThb INPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
NpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE PbIO, pblYaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
¢uznyeckue BeIMUMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CHJbl, KO3()(QUIMEHT TOJEe3HOT0 JAEWCTBUS MEXaHU3MOB,
KMHETHYECKas M NOTEHLMAIbHAS SHEPrus), MpPU ONHUCAHUHM NPABUIBHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JIPYTMMH BEIUYHMHAMM,
CTPOUTH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MPOLECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBWJIO paBHOBecHUs pbldyara (0J10ka),
«30JI0TO€ TMPaBUJIO» MEXAHHWKH, 3aKOH COXpaHEHUS MEXaHHYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsiICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B |—2 JEWCTBHS, HCHOIB3YS 3aKOHBI W
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTUYHOCTD
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYCHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJE ONBITA, J€JaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMKCBIBATH X0/ ONBITA U (POPMYJIUPOBATH BBIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OAHOW (PU3HUECKOW BEIMYUHBI OT
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JBHIKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUJIOIIAAU COPUKOCHOBEHUS TEN, CHIIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHus TeJ, YCIOBUU paBHOBECHs pblyara U OJIOKOB), y4acTBOBATH B



IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHMs, CcOOUpaTh YCTAaHOBKY U
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
NPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJBI MO pe3ysibTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MNPEJIOKEHHOM WHCTPYKIMU: TIpH
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBEIYHCIIATH 3HAYCHUE HCKOMOW BEIMYWHBI,

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIGI JACHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HUX omucaHus (B TOM 4YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  TNPUMEPHl  (HAXOIUTh  WHOOpPMAIMIO O  TIPUMEPax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHuH ¢ MPUOOpaMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISTH OTOOpP HCTOYHUKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITIOJHEHUN YUCOHBIX 3aaHUN HAYIHO--TIOMY/IIPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetu MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHWE MHCHhbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO COIEP)KaHUS, B TOM



qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUS O Pe3ybTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBI TIOHATUWHBIM ammapaT Kypca (OUM3HMKH, COINPOBOXKAAThH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenenaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  TIpPYyNIbl, BBICTPAaUBAThH
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

WCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsi/l, JIEKTPUUECKOE TOJI€, TPOBOIHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, TUIABJICHUE, KpHUCTauIM3anus (OTBEpJEBaHUE), KHUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUIPHBbIC SBJICHUS B MPHUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CoJHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid MOJOCOB, POJIb MarHUTHOTO TOJS IS JKM3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPTUS, KOJIUYECTBO
TEIUIOThI, yJIeJIbHAas TEeIJIOEMKOCTh BEIECTBA, VYACJNbHAs TEIUIOTa



IUTaBIICHUS, yJeNbHas TeIoTa mnapooOpa3oBaHusi, yJeNbHas TEIioTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPHUUECKHUI 3aps,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEIWYMH, HAXOAUTh (HOPMYIIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO--KHHETUYECKONU TEOpUU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1IaroB C Omnopol Ha 1—2 W3y4YEeHHBIX CBOWCTBA (PU3HYECKHUX SIBICHUH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3aJauyd, BBIOMpATh 3aKOHbI WU (QOPMYIIbI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOOB, HCIOJb3ysl OMHCAHUE HCCIIEOBAHUS, BBIACISThH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3apsioB, B3aUMOJIEUCTBHE MOCTOSHHBIX MAarHUTOB,



BU3yalM3alisl MAarHUTHBIX TOJEH MOCTOSHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTAa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IIPOBEPSIEMbIE MPEATIONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUH C YUETOM 33aHHON aOCOJIFOTHOM MOIPEUTHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTUBIICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN MOIEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIICHUS BELECTBA IPOBOJAHMKA, CHJIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHHs, CIenysl MPEeaJoKEHHOMY IaHy, (UKCHpOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TI'padUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAaHUPOBaTh U3MEPEHHs, COOUpAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JEWCTBUS HU3YYEHHBIX MNpUOOPOB WU
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUYECKUE
IpEeIOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUECKHX



Henei ¢ mocjaea0BaTeIbHbIM U MapajuIeIbHBIM COSAMHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUECHHMS JIEMEHTOB AJIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecneueHrst 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYKAIOILIEH Cpee;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHMM U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOI;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4HO--TIOMYJISIPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATUIHBIA anmapar Kypca (QU3MKH,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33Jja4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHa ACHCTBUH U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIaI B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHU:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP TIKECTH, aOCOTIOTHO TBEPIIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, ab(a-, 0eTa- ¥ raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyaTh SABJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHUE, PAaBHOYCKOPEHHOE IPSIMOJIMHEMHOE [BH)KEHHE, CBOOOIHOE
NaJICeHUE TeJl, PABHOMEPHOE JIBHIKEHUE 110 OKPYKHOCTH, B3aUMOJIEHCTBHE
TEJ, PEaKTUBHOE ABM)KEHHE, KOJeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue Oeoro ceTa B
CHEKTp M CJOXEHHE CHEKTPAJbHBIX IIBETOB, JUCIEPCUSl CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh IPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUWA B
OKpy’XaleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3X0, LBETa TeT,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBE€Ka), IMpPH 3TOM MEPEBOAMTH MPAKTUYECKYIO 3a/layy B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpEeMEIIeHHe, MyTh, YIrioBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIHMAIbHAS SHEPrus CKaToh
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KosieOaHul, UIMHA BOJIHBI, IPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUH CMBICI MCIOJb3YEMbIX BEJIUYUH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIMIT CYNEPHO3UIMN CUJI, MPHUHIMI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsA0BOIO M MAaCCOBOTO YHUCEI
P SIIEPHBIX peaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THBIC 3amadd  (OmMMparomuecs Ha CUCTeMy wu3  2—3
YpaBHEHUI), UCHOJB3YSl 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYeHUsA (pu3mdeckon
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3ITYUYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpyllOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUE Uu3MepseMol BeIMYUHbI ((OKYCHOE pacCTOsSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



IpU PAaBHOYCKOPEHHOM [BIDKEHHUM 0€3 HavyalbHOM CKOpPOCTH, MEpHOja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NaJcHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOUpATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysibTaThl IOJYYEHHOM 3aBHUCHUMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOMUI U TpaduKOB, NejaTh BBIBOJBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHHE CBOOOJHOrO MaJeHUus, KECTKOCTb MNPYKUHBI, KOIPPUIHEHT
TPEHUSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHUs, coOMpaTh 3KCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yNbTAThI C YIYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHU;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJICICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUS HU3YYEHHBIX MNpHOOPOB WU
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBax (U3WYECKUX SBJIEHUM M HEoOXoauMmble (pu3nyeckue
3aKOHOMEPHOCTH,

UCIIONIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTENIBbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEeMbl IJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3epKajie M COOMpAaroIeH JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUUW B TOBCEIHEBHOU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3I0pPOBbS U COOJIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;



OCYIIECTBJIATh TOWCK WH(popManuu (PU3NUECKOTO CONEpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OMpeeNieHUs] JOCTOBEPHOCTH TMOJYyYeHHON MH(OpMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITIOJIb30BATh MPYU BBHIMOJHEHUU YUEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NESATENbHOCTH, TPH 3TOM TPAaMOTHO HCHOJB30BaTh  M3YyUEHHBIH
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



CopaeprkaHue nporpammbl (7 Knacc):

|. BBegeHue

YTo um3yuyaeT ¢u3MKa. HeKoTopble ¢usmMyecknme TepmuHbl. HabnawogeHua u onbiTbl.  dusmyeckue
BE/IMYMHbI. M3mepeHne dr3nYecKmx BenUmnH. TOYHOCTb U MOrPeLwHOCTb 3mepeHnit. P1M3nKa 1 TeXHUKa.

®poHmanvHasa nabopamopHaa paboma.

1.0npeaeneHune UeHbl AeneHna nsmeputenbHoro npmbopa.

Il. MepBOHayYanbHbIE CBEAEHUA O CTPOEHUM BeLecTBa

CTpoeHue BelecTBa. MoneKybl. BpoyHOBCKOe gBukeHue. Onuddysmna B rasax, *KUAKOCTAX U TBEPObIX
Tenax. BsaumHoe npuTtaxKeHue 1 OTTaNKMBaHUE MOJIEKY. ArperaTHble COCTOSIHMA BellecTBa. Pasnnuve B
MOJIEKYNIIPHOM CTPOEHUN TBEPAbIX TEJ, }KUAKOCTEN U ra3oB.

®poHmanbvHbie nabopamopHbie pabomebl:

NabopaTtopHas pabota No2 «M3mepeHne pasmepoB MasblX TeN»

Ill. Bsaumogpeiicteue ten

MexaHuuyeckoe aBuKeHne. PaBHoMepHoe 1 HepaBHOMePHOe AguxKeHue. CKopocTb. EAMHMLbI CKOPOCTH.
Pacuer nytv un BpemeHu asukeHuA.NHepuma.Bsammogpelictemue Tten. Macca Tena. EaMHULbLI maccel.
N3mepeHne macchl Tena Ha Becax. MNoTHOCTb BewecTBa. PacyeT maccbl M o6bema No ero NAOTHOCTM.
Cuna. ABneHue TaroteHna. Cuna Tarkectu. Cuna ynpyroctu. 3akoH N'yka. Bec Tena. EauHuubl cunbl. CBA3b
MENKAY CUION TAKECTM M Maccoi Tena. Cuna TAXKEeCTU Ha ApyrMx nnaHeTax. PUsnyeckme XxapakTepucTnKm
nnaHet. AnHamomeTp. CnoxeHWe ABYX CUJ, HanpaB/ieHHbIX NO OAHOM NpAMON. PaBHOAelcTByOLWAA
cuna. Cuna TpeHua. TpeHue nokoAa. TpeHune B Nnpupoae v TEXHUKE.

®poHmanbHble nabopamopHble pabomel:

NabopaTopHas paboTta Ne3 «M3mepeHne macchbl TeNa Ha PbIYAXKHbIX BECAX»

NabopaTtopHas pabota Ned «M3mepeHne obbema Tena»

NabopaTopHas paboTta Ne5 «OnpegeneHve NAOTHOCTM TBEPAOTO Tena»

NabopaTopHas paboTta Ne6 «pasynpoBaHMe NPYKUHbI U UISMEPEHME CU SUHAMOMETPOM »

I'Ia6opaTopHaﬂ pa60Ta Ne7 «BblACHEeHMe 3aBUCMMOCTU CUbl TPEHUA CKONbXEHUA OT Naowaamn
COMNPUKOCHOBEHUA TEN U npm«mmarouj,eﬁ CUNbl »



IV.[jaBneHune TBepAbIX TEN, XKUAKOCTEN U ra30B

OasneHune. EauHuubl gasneHua. Cnocobbl yBENUYEHUA M YMEHbLUEHUA AdaBneHuda. [aBneHue rasa.
Mepepava gaBneHUA XKUOAKOCTAMU M raszamu. 3aKoH [lackana. [JasneHue B KMAKOCTM M rase. Pacuyer
OAB/IEHUNA KUAKOCTM Ha AHO U cTeHKu cocyga. Coobuwatowme cocyabl. Bec Bo3sayxa. ATmocdepHoe
AasneHue.lMoyemy cyuiecTByeT Bo3AylHas o060n104Kka 3emau. N3mepeHne atmochepHoro
pasneHna.Onbit Toppudennu.bapometp-aHepouns. ATmochepHoe [aB/IEHME Ha Pa3/IMYHbIX BbICOTAX.
MaHomeTpbl. MNopLHEeBON KUAKOCTHbIN Hacoc. MMapaBanyecknin npecc. Jencreme XUAKOCTU U rasa Ha
norpyXeHHoe B HUX Teno. Apxmmeosa cmna. NnasaHue Ten. MNaasaHue cyaos. BosgyxonnasaHue.

®poHmanbvHbie nabopamopHbslie pabomebl:

NabopaTopHas paboTta Ne8 «OnpegeneHne BbITaIKUBAIOLWEN CUAbI, AEMUCTBYIOLLEN HA NOrPYKEHHOE B
XKUAKOCTb TeN0»

NabopaTtopHana paboTta N29 «BbisCHEHME YCNOBUIA NNABAHMA TENA B }KUAKOCTUY

V. Pabota 1 MOWHOCTb. JHEprus.

MexaHuyeckaa pabota. EguHMLbl paboTbl. MowHOCTb. EANHULbLI MOWHOCTU. MNpocTble MexaHWU3Mbl.
Pbiyar. PaBHoBecue cua Ha pblyare. MOMEHT cuibl. Pblbarn B TeXHUKe, bbITy U npupoge. NMpumeHeHune
3aKOHa paBHOBecuA pblyara K 610Ky. PaBeHcTBO paboT nNpu MCMoOAb30BaHMM MPOCTbIX MeXaHW3MOB.
«30n0TOE MNpaBuNO» MexaHuKu. LeHTp Taectn Tena. YcnosuAa pasHosecua Ten. KM mexaHusma.
JHeprua. KuHeTMyecKkas M nNoTeHuManbHaa sHeprusa. [lpeBpalleHWe OAHOro BMAA MeXaHMYEeCKoW
3HEeprun B Apyroum.

®poHmanoHble nabopamopHele pabomel:
NabopaTtopHas pabota N210 «BbISsCHEHUSA YCNOBUA PaBHOBECUA pblyara»
NabopaTtopHas paboTta Nell «Onpeaenenue KM npu nogbeme Tena no HakJIOHHOM NAOCKOCTUY
Vi.UTtorosoe nosTopeHue.
Pe3epB yuebHOro spemeHm.
UToroBas KOHTpoabHan pabora.

MnaHOBbIX KOHTPOJIbHbIX YPOKOB 6, N1abopaTopHbiX pabor —11.



CopaeprkaHue nporpammbl (8 Knacc)

IToBTOpEeHUe MaTepuaJa 3a Kypc 7 Kjiacca
BBOAHbLIN MHCTPYKTaXK No Tb. MexaHuueckoe aBuxkeHne. Apxumenosa cuna. MexaHudyeckasa paborta.

MoLHOCTb. BxogHas KOHTpO/IbHaA paboTa.

TenioBble ABJICHUSA

TennoBoe nuxenue.Temmneparypa. Buyrpennsis sHeprus. CrnocoObl M3MEHEHUSBHYTpPEHHEH
sHepruu. TermmonpoBoaHocts. KouBekuus.M3nyuenne. KonuyecTtBo TemioTel. EnuHUIBI
KOJIMYECTBA TEIJIOTHI. YAeNbHasl TEIJIOeMKOCTh. PacueT kojuuecTBa TEIIOTH, HEOOXOAUMOIO
JUIs HArpEBaHUS Tejla WM BBIACISEMOTO UM IPU OXJIAKJICHUU. DHEPrusi TOIUIMBA. Y AelIbHAs
TEIUIOTa CTOpaHUs. 3aKOH COXpPaHEHUS U MPEBPAIICHHS YHEPTHU B MEXAHUYECKHX U TEIUIOBBIX
npoueccax. Koutponpsnas padora Nel «TemoBbie siBIeHUS.

@ponmanvuvie 1abopamopHvle pabomaui:

Jlabopatopuas pab6orta Ne 1 «CpaBHeHHE KOJUYECTB TEILJIOTHI P CMEIIMBAHUHU BOIBI
pa3HoOI TeMIepaTypbi».

Jlabopatopuas pabdora Ne 2 «M3mepeHue yneiabHOM TEIIOEMKOCTHA TBEPJOTO TEIIay.

H3MeHeHne arperaTHbIX COCTOSIHUI BelleCTBa
ArperaTHble COCTOSIHMS BelllecTBa. [laBneHue u oTBepJeBaHne KpUCTAJUIMYECKUX Tel. 'paduk
IUTaBJICHUS M OTBEPJICBAHMS KPUCTAIUIMYECKUX TeJl. Y IeNbHas TeIuioTa IuiaBieHus. Vcnapenue.
Hacbluennslii 1 HeHachllleHHbIH nap. Ilornomenue sHepruyd Nmpu UCHAPEHUH KHUJIKOCTH U
BBIJICJIEHUE €€ MpH KOHJeHcanuu napa. Kunenune. BiraxkHocts Bo3myxa. CriocoObl onpeaeeHus
BJIKHOCTH BO3]lyXa. Y JAeibHasl TEeIUI0Ta napooOdpazoBaHusl U KoHAeHcanuu. Pabora ra3a u napa
npu pacuipeHuu. Jlurarenb BHyTpeHHero cropanus. IlapoBas typ6una. KIIJ[ TemmoBoro
nsuratens. Pemenue 3amau «ArperatHbie cocTOSIHUs». Pemienue 3agau  «TemnoBble sIBICHUSY.
KonTponbnas padota Ne2 «CocTosiHUS BELIeCTBay.
@poumanvrnas nabopamopnas paboma:
JlabopaTtopHnast pabota Ne3 «M3mepeHune BIaXKHOCTH BO3IyXay.

3J'IeKTpI/I‘IeCKI/Ie ABJICHUSA.

DeKTpu3anus Tejl Mpyu COMPUKOCHOBEHUH. B3anmoielicTBrE 3apsHKEHHBIX TEJT DJIEKTPOCKOTI.
DnekTpuueckoe nose. JlenuMocTb 3IeKTPUYECcKOro 3apsaaa. nekTpoH. CTpOoeHHe aTOMOB.
OOBsicHeHUE ANIEKTPUUECKUX siBiIeHU. [IpOBOAHHMKH, MOTYNPOBOAHUKUA W HETIPOBOIHUKHU
ANEKTPUYECTBA. DJIEKTPUUECKHUI TOK. ICTOUHMKH 3IEKTPUYECKOTO TOKA. DJIEKTpUUYECKas LElb
U €€ COCTaBHBIE YaCTU. DJIEKTPUYECKUH TOK B MeTayutax. JIeHCTBUSA SJEKTPUUYECKOTO TOKA.
Hanpagnenue snexkrpuyeckoro Toka. Cuna Toka. Enuauiisl cuiel Toka. Amnepmetp. M3mepenue
CHJIBI TOKA. DJEKTPUYECKOE HampspKeHue. ENMHUIBI HanpsKeHus. 3aBUCUMOCTh CHJIBI TOKA OT
HaIpsKEHUs1. DIEKTPUYECKOE CONPOTUBICHUE MPOBOAHUKOB. EAMHUIIBI CONPOTUBIICHUS. 3aKOH
Oma g ywyacTka nenu. Pacder conmpoOTHBIEHHS NMPOBOJHUKA. Y AECIBHOE COMPOTUBIICHHE.
[Ipumepsl Ha pacueT CONPOTUBICHUS MPOBOAHMKA, CHJIbI TOKAa W HampsbKeHus. Peoctarsl.
Pemenue 3amau «Iloctosaubril Tok». KonTponbHast pabota Ne3 «IlocTOSTHHBII TOKY.
[locnenoBarenbHOE coeAMHEHUE MPOBOAHUKOB. [lapamnenbHoe coeauHEHUE MPOBOIHUKOB.
Pabora snekrpuueckoro Toka. Pemenue 3agau «PabGoTta Toka». MOIIHOCTH 3J€KTPUYECKOTO
Toka. EauHuibl pabOThl AIEKTPUYECKOTO TOKa, NMpPHUMEHsEeMble Ha TMpakTuke. HarpeBanue
IPOBOJAHMKOB  AJIEKTpUYeCKUM TokoM. 3akoH Jlxoyms-Jlenna. Kowgencarop. Jlammna



HaKaJMBaHUSI. DnekTpudeckue HarpeBaTelnbHble mpuOopbl. KopoTkoe 3ambIkaHue.
[Ipenoxpanuremu. Pemenue 3amau «llocrosHubiil Tok». KoHTposnbHas padbora Ne4 «Pabota u
MOIITHOCTH TOKa.
DPponmanvHble 1abopamopHvle pabomesl:
JlabopatopHuas pabora Ned «COopka 3JICKTPHUUECKON LIETIH U U3MEPEHUE CHIIBI TOKA B
€€ Pa3NIUYHbIX YU4aCTKax.
Jlabopatopuas pabGora Ne5 «lM3MepeHne HampspKeHUs Ha pa3IMYHBIX y4acTKax
ANEKTPUUYECKOM LIeTIN».
Jlabopatopuas paboTa Ne6 «PerymupoBanue cuibl TOKa peOCTaTOM.
JlaGbopatopuas pab6orta Ne7 «M3mepenue compoTUBICHHS MPOBOJHHKA C IOMOIIBIO
amIrepMeTpa U BOJIbTMETPay.
JlabopatopHas pab6ora Ne8 «l3MepeHnue paboThl M1 MOIITHOCTH TOKA B DJICKTPUUECKOU
JaMIie.

DJIEeKTPOMArHUTHDIE SIBJICHUSI.

MaruuTtHOEe mnOIne. MarHuTtHOEe T1OJie npsIMOro TOKa. MAarHuTHBIE
AJUHUMU. MarHuTHOe NoJie KaTymWKHU C TOKOM. DIEKTPOMATHUTH M HX
npuMeHneHnue.llocTOSHHBIE MAarHUTHI. MarauuTtHOEe 1OJIe MOCTOSHHBEIX

MarduToB. MarauTHoe mnoiae 3emiau. JleicTBUe MAarHUTHOTO MHOJIS Ha
NPOBOJHHUK C TOKOM.

DPponmanvuvle 1a60pamopHvle pabomsl:

NabopaTopHasa pabota N29 «CO0pKa 3/1eKTPOMArH1Ta U UCMbITaHWUE ero AencTBUAY.

Na6opaTopHasa paboTta N210 «M3yyeHMe 3INEKTPMUYECKOro ABUraTeNA NOCTOSHHOMO TOKa».

V. CBeTOBBIE IBJICHHS.
Hctounuku cBera. Pacnipoctpanenue ceera. Buaumoe asmxenue ceetuin. OTpakeHue cBeTa.
3akoH oTpaxeHus cera. [lnockoe 3epkaino. [Ipenomnenne ceera. 3akOH NPEIOMIICHUS CBETA..
Jlunzel. OnTruyeckas cuia TUH3BL. M300paxkenus, qaBaeMble JIMH30M. [ 1a3 u 3penue.
Konrtponsnas pabora Ne5 «CBeTOBBIE SBICHUAY.

@ponmanvuaa nabopamopras paboma:

JlaGopaTtopnast pabora Nel 1 «IlomydeHne n300pa>keHust C TOMOIIBIO JTUH3BD.
Hrorosasi konTpobHas padora. (1 9ac)

MnaHOBbIX KOHTPOJIbHbIX YPOKOB 7, nabopaTopHbix pabor — 10.



CopaeprkaHue nporpammbl (9 Knacc):

3aKoHbl B3aUMOAECTBUA U ABUXKEHUA Ten

MaTepuanbHas ToudKa. Cuctema otcyeta. MepemeweHne. CKOpPOCTb NPAMOJIMHENHOIO PaBHOMEPHOTO
asueHua. TMpaMosMHEMHOe pPaBHOYCKOPEHHOe [ABUMKEeHME: MrHOBEHHAas CKOPOCTb, YCKOpPEHMe,
nepemeuieHne. NpaduKmM 3aBUCMMOCTU KMHEMATUYECKUX BEJIMYMH OT BPEMEHM MPU PaBHOMEPHOM U
PaBHOYCKOPEHHOM ABuKeHUU. OTHOCUTENbHOCTb MEeXaHUYeCKoro AsuKeHuA. leoueHTpuyecKaa w
refIMoUEHTpMYECKasas cuctemMbl Mupa. MHepumanbHas cuctema otcyeTta. [lepBbiii, BTOpPON U TpeTuit
3aKOHbl HbloToHa. CBoboaHOe nageHune. HeBecomocCTb. 3aKOH BCEMUPHOro TAroTeHUsA. MCKyccTBeHHble
CAYTHUKKU 3eman. Mmnynbc. 3aKOH COXPaHEeHMA MMNYbCa. PeakTUBHOE ABUXKEHME.

NabopaTopHaa pabota Nol «MccnesoBaHWe pPaBHOYCKOPEHHOTO ABWMeHWUA 6e3 HadvanbHoW
CKOpPOCTU»

NabopatopHas paboTta Ne2 «M3mepeHne ycKopeHMAa cBOHOAHOrO NageHUa»

MexaHuueckue KonebaHua n Bo/HbI. 3BYK

KonebatenbHoe auxkeHue. KonebaHua rpysa Ha npykuHe. CBoboaHble KonebaHus. KonebatenbHasn
cuctema.  MaaTHUK. AMnauTyaa, nepuog, dactota KonebaHuid. T[apmoHuyeckue KosiebaHus.
MpeBpalleHMe 3Heprun npu KonebaTenbHOM ABUMKEHUU. 3aTyxatowme KonebaHua. BblHYKAEHHble
KonebaHua. PesoHaHc. PacnpocTpaHeHne KonebaHuii B ynpyrux cpegax. MNonepeyHbie 1 NpoaonbHble
BOJIHbl. [anHA BoAHbI. CBA3b AJIMHbI BOJIHbI CO CKOPOCTbIO €€ PAcnpoCTPaHeHUAs M Nnepuopom
(yacToTolt). 3ByKoBble BO/HbI. CKOpPOCTb 3ByKa. BbicoTa, TeMbp M rPOMKOCTb 3BYKa. IX0. 3BYKOBOM
pe3oHaHcC.

NabopatopHas pabota Ne3 «WccnepoBaHWe 3aBUCMMOCTM MEpUOSa M YacTOTbl CBOOOAHbIX
KoniebaHUit MasTHMKA OT AJIMHbI €r0 HUTU»

3HEKTPOM8I'H UTHOE none

OfHOpoAHOEe M HEeoAHOPOAHOE MarHWTHoe noJsie. HanpasieHWe ToKa M HanpaB/ieHWe JIMHUIA ero
MarHuTHoro nonsa. MpaBuno bypasumka. O6Hapy)KeHue MarHuTHoro nons. MpaBuAO NEBON PYKM.
WHOYKUMS MarHUTHOro nossa. MarHuTHbliM noTok. OnbiTbl dapagesd. INeKTpPoOMarHUTHas MHAYKLMS.
HanpasneHne MHAYKLMOHHOrO ToKa. Mpaswuio JleHua. fABNeHME CaMOUHAYKLMU. TMepeMeHHbIl TOK.
leHepaTop nepemeHHOro Toka. [peobpa3oBaHWA 3HEPrMM B 3/1eKTporeHepartopax. TpaHcpopmaTop.
Mepenaya 3/1EKTPUYECKOM 3HEPrMM Ha PacCTofHME. DNEeKTPOMarHWTHoe nose. INeKTPOMarHUTHble
BOJ/IHbl. CKOPOCTb PAaCNpOCTPaHEHUS 3NEKTPOMATHUTHbIX BOJIH. BAUSIHWME 3N1E€KTPOMArHUTHBIX U3/TyYeHWI
Ha *KMBble opraHM3ambl. KonebatenbHblt KOHTYp. MonyyYeHne 31eKTPOMarHUTHbIX KoebaHui. MpuHUMbI



pagmnocBeasn u TenesnaeHus. MHtepdpepeHuma ceeTa. INeKTpoOMarH1THas npupoaa ceeta. lMpenomneHune
cBeTa. MNokasaTenb npenomnenus. Aucnepcun ceeta. Lieta Ten. Cnektporpad v cnekTpockon. Tunbl
ONTUYECKMX chnekTpoB. ChekTpaibHbii aHanu3. [lorfouieHne M MCMycKaHMe cBeTa aToMamM.
MpouncxoXKaeHWe NMHEeNYaTbiX CNEKTPOB.

NabopatopHana paboTta No4 «M3yyeHme ABNEHMA INEKTPOMATHUTHOM MHAYKLUMNY

NabopatopHas paboTta Ne5 «HabatogeHMe CRAOWHONO U IMHEYaTbIX CMEKTPOB UCMYCKaHUAY

CrpoeHue aToma U aToMmHoro agpa. Ucnonb3oBaHue saHeprum aToMmHbIx agep.

PaanoaKTMBHOCTb KaK CBUAETENbCTBO C/IOXKHOMO CTpOeHMsA aToMmoB. Anbda-, 6eTa- U ramMma-nsnyyeHus.
OnbiTbl Pesepdoppa. ApepHasa mogenb atoma. PagnoaKTMBHble NpeBpalleHMA aTOMHbIX Adep.
CoxpaHeHWe 3apAgoBOrO0 M MacCOBOFO 4ucen npu AAepHblX peakumax. MeTtoabl HabnwgeHua U
perucTpauum Yactuy, B agepHon ¢usmke. NPOTOHHO-HENTPOHHAA Moaenb agpa. Pusmyeckmn cmoicn
3apafoBOro U maccosoro yncen. Msotonsbl. Mpasuno cmeweHus ana anbda- n berta-pacnaga. IHeprua
CBA3M Yactuy, B Agpe. [leneHne agep ypaHa. LlenHaa peakumAa. AgepHaa sHepreTtmka. JKOA0rnyeckue
npobnembl paboTbl aTOMHbIX 31eKTpocTaHUM. MNepunoa nonypacnaga. 3aKkoH pagvoaKkTUBHOrO pacnaja.
BvsaHMe paanoaKTUBHbIX U3/TYYEHUIN HA XKMBble OpraHn3mMbl. TepmosagepHas peakuums.

NabopatopHada paboTta N26 «M3mepeHne ecTeCTBEHHOMO paguaLMoHHOro GoHa A03UMETPOM»

NabopaTtopHas paboTta Ne7 «M3yyeHune geneHuns sgpa atoma ypaHa no ¢otorpadpmum Tpekos»

NabopaTtopHas pabota Ne8 « N3yyeHune TpeKoB 3apAKEHHbIX YacTu1L, NO rOTOBbIM poTorpadpuam»

CTpoeHue u 3poaouua BceneHHoii

CoctaB, cTpoeHue M npoucxoxaeHne ConHeyHon cuctembl. lMnaHeTbl M manble Tena CosHeYHoM
cuctemsol. CTpoeHune, nsnydenue m asonouma ConHua u 3se3g,. CtpoeHue n agoaouma BceneHHom.

NToroBas KOHTpobHaA pabora. (1 yac)
Pe3epB yuebHoro sBpemeHu.(1 yac)

MNaHOBbIX KOHTPO/IbHbIX YPOKOB 7, nabopaTopHbix pabor — 8.



TemaTtuueckoe nnaHuposaHue (7 Knacc)

Ne Tembl ypoKoB Konuuectso
YyacoB
Papen «BBegeHue» 4
1/1 Y1o nsyyaet pu3smka § 1. 1
2/2 HekoTopble pusnueckme tepmuHbl. HabaogeHuns v onbitel. -§ 2,3 1
3/3 ®dusmyeckne BennunHbl. MIamepeHme pusnyeckmx BenmdmnH. TodHocTb | 1
M NOTrPELIHOCTb U3MmepeHuit. Pusmnka n TexHuka.- § 4,5,6
4/4 NabopatopHas paboTta Nel «OnpegeneHue UeHbl AeneHus 1
MEH3YPKMN»
Pa3spgen «lepBoHavyanbHble cBeAEeHUA O CTPOEHWUU BELLLECTBA» 6
5/1 CtpoeHue BewectBa. Monekynbl.- § 7,8. 1
6/2 NabopaTtopHas paboTta No2 «M3mepeHne pasmepoB MasbixX TeN» 1
7/3 BpoyHoBckoe agukeHune. Anddysna B rasax, KUAKOCTAX U TBEPAbIX 1
Tenax.- § 9,10
8/4 B3anmHoe npuUTArKeHUe 1 OTTaNKknBaHMe Moneky. -§ 11 1
9/5 ArperaTHble COCTOAHUA BelecTBa. Pa3nnyne B MONEKyNAPHOM 1
CTPOEHUN TBEPAbIX TEN, KNAKOCTEN M ra30B.-§ 12, 13
10/6 PeweHue 3aga4 «CTpoeHue BeLLecTean. 1
Paspen «B3aumopgeiictBue Ten» 22
11/1 MexaHunyeckoe gsmxeHue. PaBHOMepHOe N HepaBHOMeEpPHOoe 1
ABuxenue. -§14, 15
12/2 CkopocTb. EanHmubl ckopoctun.-§ 16 1
13/3 PacueT nytn 1 BpemeHn asuKenuma.- § 17 1
14/4 PeweHune 3apay «MexaHUUYeCKOEe ABUMKEHUNEY. 1
15/5 KoHTponbHana paboTa Nol « MexaHUYecKoe ABUNKEHUEY. 1
16/6 NHepuma.-§ 18 1
17/7 B3aumogenctene ten. Macca Ten. EanHmupl maccol. M3mepeHue 1




maccol Tena Ha Becax. -§ 19, 20,21

18/8 NabopaTtopHan pabota Ne 3 «M3mepeHne macchbl Tena Ha Becax 1

19/9 NabopaTtopHana pabota Ne 4 «M3mepeHne obbema Ten» 1

20/10 MaoTHoOCTb BewecTsa.-§ 22 1

21/11 Pacuet maccol 1 06bema no ero nAOTHOCTH. -§23 1

22/12 NabopaTtopHas pabota N2 5 «OnpeaeneHne N1OTHOCTU Tena» 1

23/13 Cuna. -§ 24. 1

24/14 ABneHune TaroteHuna. Cuna Taxkectun.-§25 1

25/15 Cuna ynpyrocTu. 3aKkoH l'yka. Bec Tena.§26, 27 1

26/16 EavHunubl cunbl. CBA3b MeXKAY CUION TAMXKECTU U Maccol Tena. Cuna 1
TAXECTM Ha gpyrux naaHetax. AuHamomertp. - §28,29,30

27/17 NabopaTtopHas paboTta Ne6 «[pagyMpoBaHue NpyXKMHbI U U3mepeHne | 1
cun».

28/18 CnoKeHune AByX CUA, HanpaB/eHHbIX MO OAHOW NPSMON. 1
PaBHogeicTBYOWanA cnna.-§ 31

29/19 Cuna TpeHusa. TpeHue nokoA. TpeHue B Npupoae N TexHuke.-§ 32, 1
33,34

30/20 NabopaTtopHas pabota No7 «BblAsCHEHME 3aBUCUMOCTU CUJIbl TPEHUA 1
CKO/IbXXEeHMA OT NJ0WAAN CONPUKOCHOBEHMUA TEN U NPUNKMMAIOLLEN
CUNbI »

31/21 PelweHune 3aga4 «B3anmogencramne ten» 1

32/22 KoHTponbHasa paboTa Ne2 «B3aumopeinctame Ten» 1
Pasgen «[JaBneHue TBepAbIX Te, ) KUAKOCTeM U rasoB» 21

33/1 HdasneHune. Cnocobbl yBennyeHma U ymeHblleHna gasnexus. - § 35,36 | 1

34/2 [asneHue rasa.-§ 37 1

35/3 MNepenaya gaBneHUAa XKNAKOCTAMM M razamu. 3aKoH Mackana.-§ 38 1

36/4 [laBneHune B rase n XMAKOCTU. PacueT 4aBNeHUA KULKOCTM HA AHO U 1
CTEHKM cocyaa. - § 39, 40

37/5 Coobuwatowmecs cocyabl.-§ 41 1

38/6 PeweHue 3agay «[laBneHne». 1




39/7 KoHTponbHan pabota Ne3 «/laBneHue» 1
40/8 Bec Bo3ayxa. ATmocdepHoe gasneHue. MNoyemy cyectsyeT 1
BO3AylWHasa obonoyka 3emnn. -§ 42, 43
41/9 N3mepeHne atmochepHoro gasneHus. OnbiT Toppuyennn.bapometp- | 1
aHepowy, .- §44, 45
42/10 ATmocdepHoe aaBneHue Ha pasHbix BbicoTax. MaHomeTpbl.-§46, 47 1
43/11 MopLHEBOW KMAKOCTHbIN Hacoc. MMapaBanyeckuin npecc.- § 48, 49 1
44/12 PeweHue 3agay « ATmochepHoe aaBieHue». 1
45/13 [JewicTBue XUAKOCTU 1 rasa Ha NorpyKeHHoe B HWUX Teno. Apxumeaosa | 1
cuna.-§ 50,51
46/14 PeweHue 3aga4 « Apxumeaosa cmna». 1
47/15 NabopaTtopHas paboTta Ne 8 «OnpeaeneHne BbITaIKUBAKOLWLEN CUNbIN 1
48/16 MnasaHue Ten. MNnaBaHue cynos.-§52, 53 1
49/17 NabopaTtopHan pabota Ne9 «BbiACHEHME YCNOBUIA N1aBaHMA Tena» 1
50/18 BosayxonnasaHue.-§54 1
51/19 PeweHwne 3apau « MNnaBaHue Ten». 1
52/20 KoHTposibHana paboTa Ned no teme «lnaBaHue Ten» 1
53/21 PeweHue 3apau «[dasneHue». 1
Pasgen «PaboTta n MOWHOCTb. JHEprua». 12
54/1 MexaHuuyeckan paboTa. EauHuubl paboTbl.-§ 55 1
55/2 MouwHocTb. EAUHMLbBI MOWHOCTU.-§ 56 1
56/3 MpocTbie mexaHn3ambl. Poivar. PaBHoBecue cun Ha pbiyare. -§ 57,58 1
57/4 MoMeHT cunbl. Pbluaru B TexHUKe, 6bITY U npupoae.-§59,60 1
58/5 NabopaTtopHas pabota Ne10 «BbifsicHeHMe yca0BMA paBHOBECUS 1
pblyara».
59/6 MprmeHeHWe 3aKOHa paBHOBECUSA pblyara K 6/10Ky. PaBeHcTBO paboT 1

npW NCNosIb30BaHMM NPOCTbIX MEXaHU3MOB. «30/10TOE NPaBUIO»
MexaHUKK.-§ 61, 62




60/7

LleHTp TAXKecTH Tena. Ycnosua paBHoBecus Ten. -§63,64

61/8 KNA mexaHu3ma. -§ 65.

62/9 NabopatopHas pabota Nell «OnpeaeneHue KM HaknoHHOM
NAOCKOCTUY»

63/10 DHeprunA. KnHetMyeckaa v NOTeHUMaNnbHaA IHEPrua.
§ 66, 67

64/11 MNpeBpaleHme ogHOro BMAa MEXaHNYECKOM sHeprum B g4pyrom.- § 68

65/12 KoHTponbHana paboTa Ne5 «PaboTa, MOWLHOCTb, SHEPIUS»

Pasgen «Utorosoe noBTopeHue»

66/1 MosTopeHne Tembl «CTpoeHue BelecTsa»

67/2 MNoBTOpeHne TeMbl «B3anmogencrame Ten»

68/3 NTorosas KOHTpoO/ibHasA paboTa.




TemaTtuueckoe nnaHuposaHue (8 Knacc)

Tema ypoka Konuuecrso
Ne
Yacos
NoBTOpeHMe maTepuana 3a Kypc 7 Knacca 4
1 MexaHun4yeckoe aBUXKEHME. 1
2 ApxmumegoBa cuna. 1
3 MexaHuyecKas paboTta. MoLHOCTb. 1
4 BxofHasa KOHTponbHas paboTa. 1
Tennosble ABNeHUA 11
5/1 Tennosoe agukeHune. Temnepatypa. § 1. 1
6/2 BHyTpeHHsA aHeprua. Cnocobbl USMEHEHUA BHYTPEHHEN 3Heprun.§2,3 1
7/3 TennonpoBogHoOCTb.§ 4 1
8/4 KoHBeKkumsa. N3nyueHue. § 5,6. 1
9/5 Konnyectso Tennotbl. EAMHKMLBI KONM4yecTBa TennoTbl. YaenbHas 1
TennoemKkocTtb.-§7,8
10/6 PacueT KosinuecTBa TeN0Tbl, HEOBXOAMMOrO ANA HarpeBaHUs Tena Unu 1
BblAENIAEMOr0 UM NPU OXNAXKAEHUU. -§ 9
11/7 | NabopaTopHasa paboTa No 1 «CpaBHeHMEe KOIMYECTB TeN0Thbl Npu 1
CMeLUnBaHMM BOAbl pa3HOM TemnepaTypbl».
12/8 | dHeprua Tonauea. YaenbHaa TenaoTta cropaHus.- § 10 1
13/9 | 3aKOH coxpaHeHus 1 NPeBPaLLEHMSA IHEPTUN B MEXAHUYECKMX U TEMIOBbIX 1
npoueccax. -§11
14/10 | NNabopaTopHasn paboTta No2 «M3mepeHue yaenbHOM TENN0EMKOCTU TBEPAOr0o 1
Tena»
15/11 | KoHTponbHasa pabota Nol «Tennosble ABAEHUAY» 1




N3meHeHHe arperaTHbIX COCTOSIHUI BelllecTBa 12

16/12 | ArperaTHble cocToAHUA BellecTBa.§12. 1

17/13 | NnaBneHue n oTBEpPAEBAHUE KPUCTANIMYECKMX Tesl. TpaduK NnaBneHus u 1
OTBEPAEBAHUA KPUCTANIMYECKUX Ten. -§13,14

18/14 | YaenbHasa Tennota nnaasieHuns.-§15 1

19/15 | UcnapeHue. HacbiWeHHbIN M HEHACbILLEHHBbIN nap. MoraoweHne aHeprum npu | 1
NCNapeHumn *}KNLKOCTU U BblaeNeHMe ee NPU KOHAEeHcauum napa.- § 16,17.

20/16 | KuneHwue. § 18 1

21/17 | BnaxHocTb Bo3ayxa. Cnocobbl onpeaeneHna BAaxHOCTN BO3ayxa.- 1
§ 19. NabopaTtopHan paboTa Ne3 «M3mepeHne BNaKHOCTU BO3AyXa».

22/18 | YaenbHas TennoTta napoobpas3oBaHMa U KOHAeHcauuu.- § 20 1

23/19 | PaboTa rasa v napa npu pacwmpeHnun. puratenb BHYTPEHHEro cropaHua.- § 1
21,22

24/20 | Naposas TypbuHa. KNJ tennosoro asuratena.-§23,24 1

25/21 | PeweHue 3aaa4 «ArperaTHble COCTOAHUAY. 1

26/22 | PeweHue 3aga4 «Tennosble ABAEHUAY. 1

27/23 | KoHTponbHana paboTta N2 «CocToAaHMA BelecTsa» 1

dneKTpnyeckue ABNeHUA 29

28/1 | dneKTpusauma Ten Npu CONPUKOCHOBEHUU. B3anmoaencTame 3apakeHHbIX 1
Ten dnekTpockon.- § 25 26.

29/2 | dneKrtpuyeckoe none.- §27 1

30/3 | AenumocTb aneKTpryeckoro 3apaga. In1ekTpoH. CTpoeHune atomos. §28, 29. 1

31/4 | ObbACHEHME INEKTPUYECKUX ABAEHUIA. [TPOBOAHMKN, NONYNPOBOAHUKM U 1
HenpoBOAHMKM aneKkTpuyecTsa. § 30,31.

32/5 | DneKTpuYeckunin Tok. UCTOUHUKM 31EKTPMUYECKOro ToKa. § 32 1

33/6 DNeKTpuYecKas Lienb M ee COCTaBHbIe YacTu.- §33 1

34/7 INeKTpUYECcKmMii TOK B meTannax. encTena aneKTpmyIecKkoro TokKa. 1
HanpasneHue anekTpuyeckoro Toka. - §34, 35, 36.

35/8 | Cuna ToKa. EAnHMLBI cnabl ToKa. AmnepmeTp. MamepeHune cuabl Toka.-§ 37-38 | 1




36/9

Jlabopatopuas pab6ora Ned4 «COopka JIEKTPHUUIECCKOW LIETIH U
M3MEpPEHNE CUITBI TOKA B €€ PA3IMUHBIX YUACTKaX».

37/10 | dneKTpuueckoe HanpsaxeHune. EanHMLbl HanpaxeHna.-§39, 40

38/11 | JJabopaTtopHas pabGora Ne5 «l3Mepenue HampsokeHUsS Ha
PA3JIMYHBIX YYACTKAX BJIEKTPUUECKON LIETIH).

39/12 | 3aBMCMMOCTb CU/Ibl TOKA OT HanpsAXKeHuA. § 42

40/13 | dneKkTpnyeckoe CoNpPoTUBIEHUE NPOBOAHMKOB. EAMHMLBI CONPOTUBAEHUA. -
§43.

41/14 | 3akoH Oma AnAa yyacTKa uenu.-§44

42/15 | PacyeT conpoTUBAEHMA NPOBOAHMKA. YaenbHoe conpoTusaeHue. Mpumepbl
Ha pacyeT CONPOTUBAEHUA NPOBOAHMKA, CU/bl TOKA U HAaNpPAXKeHUA.
Peocrtatbl.-§45, 46,47

43/16 | JlabopaTtopuass pabota Ne6 «PerymupoBanue cuiibl TOKa
peEOCTATOMY.

44/17 | JlabopaTtopuass paborta Ne7 «U3MepeHue CONPOTHUBICHUS
IIPOBOJHHUKA C IIOMOIIBIO aMIIEPMETPA U BOJILTMETPA».

45/18 | PeweHue 3agay «OCTOAHHbIN TOKY.

46/19 | NocnepoBaTenbHOE coeANHEHME NPOBOAHUKOB. -§ 48

47/20 | NapannenbHoe coeanHeHMe NPOBOAHNKOB.- § 49

48/21 | KoHTponbHan paboTta Ne3 «[lMOCTOAHHbINA TOK».

49/22 | PaboTa 3neKTpryeckoro Toka.- § 50

50/23 | MOWHOCTb 3/1eKTPUYECKOro ToKa. EANHULbI paboTbl 31€KTPUYECKOTO TOKa,
npuMeHAemMble Ha NpakTuKe.- § 51, 52.

51/24 | NabopaTtopHas paboTa No8 «M3mepeHne paboTbl M MOLLHOCTU TOKa B
3N1IeKTPUYECKOM namne».

52/25 | HarpeBaHue NpPOBOJAHMKOB 3JIEKTPUUYECKUM TOKOM. 3akoH J[xoyms-
Jlenma.- § 53

53/26 | KoHaeHcaTop.- § 54

54/27 | Namna HaKaNMBaHWA. DNEKTPUYECKMe HarpeBaTeNbHble Npubopbl. KopoTkoe
3amblKaHue. MpegoxpaHutenn.-§ 55, 56.

55/28 | PeweHue 3agay«PaboTa 1 MOLHOCTb TOKa»

56/29 | KoHTponbHana pabota Ne4 «PaboTa 1 MOLLLHOCTb TOKa»

dneKTPpOMarHuUTHble ABNEHUA
57/1 MarHutHoe nosie. MarHuTHoOe nosie NPAMOro Toka. MarHUTHbIe NMHUW.




MarHmtHoe none KaTyLWKWN C TOKOM. 3I'IEKTp0MaI'HMTbI N NX NpUMEHEHMUE. -
§57,58,509.

58/2 | NabopaTopHas pabota No9 «CHopKa 3NeKTPOMarH1UTa U UCMbITaHUE ero
aencreus».

59/3 [MocToAHHbIE MarHUTbl. MarHMTHOE Nose NOCTOAHHbLIX MarHUTOB. MarHMTHoe
none 3emnn.-§ 60,61

60/4 | [eicTBMe MarHUTHOro NOAA Ha NPOBOAHMK C TOKOM. NEKTPUYECKUA
asuratenb-§62. JlabopatopHas pabota No10 «M3yyeHue anekTpuyeckoro
ABUraTensa NoCTOAHHOIO TOKa».

CBeToBble ABNEHUA

61/1 McTouHUKM cBeTa. PacnpocTpaHeHue ceeTa. Bugmmoe aBurkeHune ceetmn- §
63,64

62/2 OTparkeHune cBeTa. 3aKOH OTparkeHus cBeTa. [aockoe 3epkano. § 65,66

63/3 MpenomneHune ceBeTa. 3aKOH NpeNoMIeHNs cBeTa.-§ 67

64/4 JInH3bI. ONTUYecKas cuna NnUH3bI.- § 68

65/5 N306paxkeHnsn, gaBaemble NMH30M. [Nas 1 3peHne.-§ 69,70

66/6 KoHTposibHas paboTta Ne5 «CBeToBble ABAEHUAY.

67/7 | NabopatopHas pabota Nol1l «MonyyeHune n3obpaxkeHUa Npm NomMoLLU
JINH3bI».

68/8 UToroBas KOHTpoJIbHanA paboTa.




TemaTtuueckoe nnaHuposaHue (9 Knacc)

Tema ypoka Konuuecrtso

Ne
YyacoB

Pasgen «MoBTopeHne maTtepuana 3a Kypc 8 Knacca». 4
1 BHyTpeHHAA aHeprua. 1
2 INeKTPUYECKMUi TOK. 1
3 CoegmHeHWe NPOBOAHMKOB. 1
4 BxoAHaa KOHTPObHas paboTa. 1

Pasgen «3aKoHbl B3aMMOAENCTBUA U ABUXKEHUA TeNN. 30
5/1 MaTepuranbHada Touka. Cnuctema otcueta. -§1. 1
6/2 MepemelueHue.- §2 1
7/3 OnpepeneHne KOOpPAUHATbLI ABUKYLLEroca Tena.- §3 1
8/4 MNepemelleHne Npu NPAMOJIMHENHOM PAaBHOMEPHOM ABUXKEHUN.-§4 1
9/5 MpsamonunHeltHoe paBHOYCKOPEHHOe ABUXKeHMe. YcKopeHue.-§5 1
10/6 CKOpPOCTb MPAMONMHENHOIO PaBHOYCKOPEHHOIO ABUKeHUA. [paduk 1

CKopocTu.- §6

MepemelleHne NpM NPAMOANHEAHOM PaBHOYCKOPEHHOM 1
11/7 | asuxKeHuu.MNepemelleHne NPU NPAMOIUHENHOM PaBHOYCKOPEHHOM

ABuKeHnn 6e3 HayanbHOM CKopocTu- §7,8
12/8 | PelwweHue 3apauy «lepemelieHune». 1
13/9 NabopaTtopHas pabotaNel «MccnenoBaHve paBHOYCKOPEHHOTO ABMXKeHUA | 1

6e3 HayanbHOW CKOPOCTUY.
14/10 | KoHtponbHasa pabota No1 «OCHOBbI KUHEMATUKM». 1
15/11 | OTHOCMTENbHOCTb ABUMKEHUA. -§9 1
16/12 | UHepumanbHbie cuctembl oTcyeta. Mepsbiii 3aKkoH HbioToHa.- §10. 1
17/13 | Bropoi 3aKoH HbtoToHa. -§ 11 1




18/14 | TpeTunit 3aKoH HbloToHa.- §12. 1
19/15 | PeweHue 3a8a4 «3aKoHbl HblOTOHaY. 1
20/16 | CBoboaHoe nageHue Ten. -§13. 1
21/17 | AsvKeHue Tena, 6poLIEHHOr0 BEPTUKaAbHO BBepX. HeBecomocTb.- §14.
22/18 | NabopatopHas pabota No2 «M3mepeHue yckopeHus ceoboaHoro nageHua» | 1
23/19 | 3aKOH BCEMMPHOTO TArOTEHMA. -§15 1
24/20 YcKkopeHune cBo604HOIo NageHma Ha 3emne n apyrnx HebecHbix Tenax.-
§16.
25/21 | Cuna ynpyroctu.- §17. 1
26/22 | Cuna TpeHua.- §18. 1
27/23 MpAmMmonnHenHoe 1 KPUBOAMHENHOE ABUXKeHWe. [IBUKeHWe Tena no 1
OKPY*KHOCTM C MOCTOAHHOWM N0 MOAY/0 CKOpOCTbo.- §19, 20.
28/24 | UcKyccTBeHHble CNyTHUKK 3eman.-§21 1
29/25 | Umnynbc Tena. 3aKoH CoXpaHeHMA umnyabca.- § 22 1
30/26 | PeakTuBHOE ABUMNeHUe. PakeTbl.-§ 23 1
31/27 | Pabora cunbl.-§ 24 1
32/28 HOTeHLLMaan?FI W KUHETUYECKAA SHeprua. 3aKoH COXpaHeHua 1
MeXaHWYeCcKom sHeprumn.-.-§ 25-26.
33/29 | PeweHue 3aga4 «OCHOBbI AUHAMUKNY. 1
34/30 | KoHTponbHana pabota Ne2 «OCHOBbI ANHAMMKU Y. 1
Paspen «MexaHuyeckue Kone6aHMUA M BOHbI. 3BYK». 16
35/1 | KonebaTtenbHoe asuxeHune. CBobogHble KonebaHusa.- §27. 1
36/2 BenunuumHbl, xapaktepusyloume konebatenbHoe aABUKEHME. .- § 28 1
37/3 FapmoHMyeckune KosnebaHus.- § 29
38/4 PeweHwne 3agay «KonebaTtenbHoOE ABUMKEHUEY.
39/5 NabopaTtopHas pabotaNe3 « MccnegoBaHMe 3aBUCMMOCTU Neproaa U 1
YyacToTbl cBOBOAHbBIX KONEeBaHWUA MAATHUKA OT ero AJINHbIY.
40/6 | 3atyxatoume KonebaHua. BbiHy»KAeHHble KonebaHuAa. PesoHaHc.-§30-31. 1




41/7 PeweHune 3apa4 «KonebatenbHoe ABUKEHUEY. 1

42/8 PacnpocTtpaHeHue KonebaHuit B cpeae. BonHbl.-§32. 1

43/9 OnnHa BonHbl. CKOPOCTb pacnpoCTpaHeHUA BOH.- §33 1

44/10 | PeweHue 3aga4 «[MHa BOHbI».

45/11 McTOYHMKM 3BYKA. 3BYKOBble KonebaHuA. BbicoTa. Tembp 3ByKa U 1
rPOMKOCTb 3ByKa.-§34-35

46/12 | PacnpocTpaHeHue 3ByKa. 3ByKOBble BOHbI.- §36. 1

47/13 | PeweHune 3aga4 «CKOPOCTb 3BYyKa».

48/14 | OtpakeHwue 3ByKa. 3ByKOBOM pe3oHaHC. -§ 37 1

49/15 | PeweHune 33434 «MexaHUYeCKMe BOJHbI» 1

50/16 | KoHTponbHasa pabota Ne3 «MexaHnyeckme KonebaHus u 3syK» 1

dneKTpoMarHUTHoe none 26

51/1 | MarHuTHOe none.- §38. 1

52/2 HanpasneHue ToKa 1 HanpaBAeHWe NMHUA er0 MarHUMTHOro nons.-§39. 1

53/3 O6Hapy»KeHne MarHMTHOrO NoJA NO ero AeMACTBUIO Ha SNIEKTPUYECKUIA TOK. | 1
Mpasuno neso pyku. -§40.

54/4 MHAYKLUMA MarHUTHOro nons.- §41. 1

55/5 PeweHwne 3agay «MHOYKLMA MAarHUTHOTO NOAA» 1

56/6 | MarHuUTHbIN NOTOK. -§42. 1

57/7 PeweHwne 3aga4 «MarHUTHbI NOTOK» 1

58/8 AlBneHne aneKkTpoMarHUTHOM MHAYKUMK HanpaBneHne MHAYKLMOHHOMO 1
TOKa. Npasuno JleHua. -§43,44.

59/9 NabopaTtopHas paboTta No4 «M3yyeHne ABNEHUA SNEKTPOMATHUTHOM 1
NHAYKUUN»

60/10 ABneHue camonHayKumu. MonyyeHve 1 nepesaya nepemeHHoro 1
3/IeKTPUYECKoro ToKa. TpaHcpopmaTtop.-§45,46.

61/11 | PeweHune 3aaay «TpaHchopmaTop». 1

62/12 | dneKTpoMarHUTHoe nose. INeKTPOMarHUTHbIE BO/IHbI. -§47,48. 1

63/13 | PeweHune 33434 «INEKTPOMArHUTHbIE BO/HbI». 1




64/14 | KonebaTtenbHbl KOHTYP. MoyYeHMe INeKTPOMarHUTHbIX KonebaHunin-§49. | 1
65/15 | PeweHune 3aaa4y «KonebaTtesnbHblit KOHTYP». 1
66/16 | NMpUHUMNbLI paanoceasn 1 TenesnaeHua. -§50. 1
67/17 NHTepbepeHuna n audpakuma ceeta. INeKTPOMarHuTHaA npupoaa ceeta. - | 1
§51-52.
68/18 | NpenomneHue ceeta. PU3NYECKUIA CMbICN NOKa3aTens NpeaomneHuns. §53. 1
69/19 | PeweHue 3agay «lpenomneHue ceeta». 1
70/20 | Aucnepcua ceeta. Liseta Ten. - §54. 1
71/21 | Tunbl ONTUYECKMX CNEKTPOB. -§55. 1
72/22 MornoweHne 1 ncnyckaHne ceeta aTomamu. MNpoucxoxaeHve nuHenyatolix | 1
CMeKTpoB.-§56.
73/23 NabopaTtopHana paboTta Ne 5 «HabnoaeHne cniowHOro n InHenyaToro 1
CMEeKTPOB UCMYCKaHUAY.
74/24 | PeweHue 33434 N0 TEME «INEKTPOMArHUTHOE Mose». 1
75/25 | PeweHue 3a4a4 no Teme «MHTeppepeHums n andpaKkuma ceertar. 1
76/26 | KoHTponbHasa pabota Ne4 «3ieKTpomarHUTHoOE noJsie» 1
CTpoeHune aToma M aTOMHOro aapa. Ucnonb3oBaHue sHEpPrum aTomMHbIX 19
apep.
77/1 PapuoaktnsHoctb. Mogenu atomos. -§57. 1
78/2 PagnoaktmeHble npeBpalleHNA aTOMHbIX Aaep. -58. 1
79/3 PeweHue 3aga4 «PaanoakTMBHOCTbY. 1
80/4 DKCNepumMeHTaNbHble MeToAbl MCCAes0BaHUA YacTuy,.-§ 59 1
81/5 OTKpbITUE NPOTOH U HENTPOHa.-§60. 1
82/6 | Cocras aTomHoOro aapa. AaepHblie cunbl.-§61. 1
83/7 dHeprua ceasu. JedeKT macc.- §62. 1
84/8 PeweHwne 3apgay «IHeprus ceasm» 1
85/9 PeweHune 3apay «CocTtaB aTOMHOro aapa. 1
86/10 | NeneHue agep ypaHa. LienHaa peakuns.-§63. 1




AnepHblit peakTop. NpeobpasoBaHne BHYTPEHHEN SHEPTUM aTOMHbIX A4ep

87/11 B 3/IEKTPMYECKYIO 3HEpPrnio-§64.

88/12 | AToMHas aHepreTHKa. -§65.

89/13 Buonoruyeckoe gencreme pagmaumn. 3aKoH pagnMoaKTMBHOrO pacnaja.-
§66.

90/14 | TepmosaaepHas peakuma.-§67.

91/15 NabopaTopHasa pabotaNe6«M3mepeHne ecTeCTBEHHOrO paAnaLMOHHOIO
$oHa go3mmeTpom».

92/16 NabopaTtopHas paboTta Ne 7 «M3yyeHne geneHna agpa ypaHa no
doTorpadpuam Tpekos».

93/17 | PeweHue 33434 «3aKOH pPaAnM0OaKTUBHOIO pacnaaa».

94/18 NabopaTopHasa paboTta N2 8 «M3yyeHMe TPeKOoB 3apAXKEHHbIX YacTUL, No
rotosbim ¢poTorpapuam»

95/19 | KoHTponbHasa pabota N5 «CTpoeHue aToma M aTOMHOro aapa.

CtpoeHue u aBontoumnsa BceneHHoi

96/1 Cocrtas, cTpoeHue n npoucxoxgeHme CoNHeYHOM cMcTeMbl.-§68

97/2 Bonbwwue nnaHeTtbl ConHevyHoM cuctembl.-§69

98/3 Manbie Tena ConHevyHon cuctemol.-§70

99/4 CtpoeHnue, nsnydyeHma m asontouna ConHua n 3sesa.-§71.

100/5 | CtpoeHue u ssontoums BceneHHoin.-§72

101/6 | UTorosas KOHTpObHaA paboTa

102/7 | Pe3eps yuebHOro BpemeHu




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

» dusuka, 7 knacc/ [epeimkun .M., BanoB A.U., AKiinoHepHOE 00I11ECTBO
«M3marensctBo «IIpocBemenue»

» Gusuka, 8 knacc/ [epeimkun .M., BanoB A.U., AkiinonepHOoe 00111eCTBO
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METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

E.A. Mapon. OnopHble KOHCHEKThI U pa3HOYPOBHEBBIE 3aAanus. K yueOHuKy i
oOmeoOpa3zoBarenbHbIX yueOHbIX 3aBeeHui A.B.Ileppiikun «Pusuka. 7
kiacey». - CI16.: OO0 «Bukropus mitoc», 2009. - 96 ¢

E.A. Mapos. OnopHble KOHCIEKTHI U Pa3HOYPOBHEBBIE 3a1aHus. K

y4eOHUKY 1S 00111e00pa30BaTeIbHBIX yUeOHBIX 3aBefeHni A.B.Ilepoimkun
«Duzuka. 8 knacey. - CI16.: OO0 «Buktopus mitocy, 2009. - 96 c.

E.A. Maposn. OnopHbI€ KOHCIIEKTHI U Pa3HOYpPOBHEBBIE 3a1anus. K

y4eOHUKY 1S 00111e00pa30BaTe/IbHBIX yUeOHbBIX 3aBefieHnid A.B.Ilepoimkun

«®Dwusuka. 9 knacey. - CI16.: OO0 «Bukropus mirocy, 2009. - 96 c.
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KOHTpObHO — U3MepuTesibHble MaTepuanbl:
7 Knacc

KoHTponbHasa paboTa Nel no teme «MexaHnyeckoe ABuKeHme». (1 BapuaHT-
Ne115,117,121,125,129; 2 BapuaHT -N2116,118,122,126,130). C60pHMK 3a4a4 no ¢um3mke 7-9, A.B.
MepblwKnH, Mockea «IJK3ameH» 2011. c. 20-21.

KoHTponbHan paboTa Ne2 no teme «Bsammogelicteme Ten». (1 BapuaHt-Ne210, 212, 218, 224, 232; 2
BapuaHT-N0211,213,219,223,237). C60pHMK 3aaa4 no ¢pusnke 7-9, A.B. MNepbiwkuH, Mocksa
«39K3ameH» 2011. ¢.30-32.

KoHTposbHana paboTa N23 no teme «laBneHue XKUAKOCTEN, ra3oB U TBepAbIX Ten». (1 BapuaHT-
Ne381,389,409, 414,427; 2 BapmnaHT-N2382,388, 410, 415,428). CH60pHUK 3aaay no ¢usmKke 7-9, A.B.
MNepbiwKnH, MockBa «Ik3ameH» 2011. c.47-52.

KoHTponbHana paboTa No4 no teme «MnasaHue Ten». (1 BapnaHt-Ne496, 499, 501, 511, 514; 2
BapuaHT-Ne497, 500, 506, 515, 507). C60pHUK 3aaa4 no ¢pusuke 7-9, A.B. MepblwKnH, MockBa
«39K3ameH» 2011. c.60-61.

KoHTponbHana paboTa No5 no teme «PaboTta, MOLHOCTb, sHeprusa». (1 BapnaHT-Ne528, 533, 544, 551,
555; 2 BapmnaHT-N2529, 534, 545, 552, 556). C60pHMK 3aaa4 no ¢pusmke 7-9, A.B. MepblLlliKuH,
MockBa «9Kk3ameH» 2011. ¢.63-65.

MToroBas KoHTpoibHaA paboTa. CamocTosaTebHOE BbINOIHEHWE PaboTbl N0 BapUaHTam.

(1 BapmaHT- N2113, 210, 294, 485, 642; 2 BapunaHT- Ne112, 211, 295, 486, 637). C60pHMK 3a4a4y no
dunsunke 7-9, A.B. MepbiwKnH, MockBa «Ik3ameH» 2011. ¢.71-75.

8 Knacc

BxoaHas KoHTponbHas paboTa: 1 BapmnaHT-N2626,678,680,800,714; 2 BapnaHT-
Ne627,679,681,711,713,801. C60pHUMK 3agay no ¢usuke 7-9 B.W.Jlykawuk, E.B.MBaHoBa /MocKkBa
«MpocseleHne» 2011.cTp.75-96

KoHTponbHana paboTa Nol no teme «Tennosble sBneHuns». (1 BapmnaHT-Ne729, 731, 747, 758, 776; 2
BapuaHT-Ne730, 732, 748, 766, 780). C60pHMK 3aaa4 no ¢usmke 7-9 A.B. MepbiknH, /Mocksa
«9K3ameH» 2011. c.82-86.

KoHTponbHasa paboTa N22 no Teme «M3meHeHWe arperaTHbIX COCTOAHUI BewecTBa. (1 BapuaHT-
Ne839, 846, 867, 900, 923; 2 BapmnaHT-N2840, 847, 868, 901, 924, ) C60opHMK 3aaa4 no ¢pusmnke 7-9
A.B. NepbiwknH, /Mocksa «9k3ameH» 2011. c. 920-100.

KoHTposibHana paboTa N23 no teme «MocTosAHHbIN TOK». (1 BapraHT- Ne1040, 1055, 1073, 1096, 1124;
2 BapmaHT-N21045, 1058, 1072, 1093, 1125). C60pHMK 3aaa4 no ¢usmke 7-9. A.B. MNepbilKUH,
/MockBa «3K3ameH» 2011. ¢.113-125.



KoHTponbHas paboTta No4 no Teme «PaboTa n MoWHOCTb TOKa». (1 BapmnaHT-Ne1158, 1167, 1181,
1193, 1199; 2 BapmaHT-N21159, 1168, 1182, 1192, 1200). C60pHMK 3aaauy no ¢m3mke 7-9 A.B.
MepbiwKnH, MockBa «JKk3ameH» 2011. c.128-132.

KoHTponbHan paboTa No5 no teme «CeeToBble aBneHua». (1 BapmanT-1278, 1315, 1334, 1381, 1357,
2 BapmaHT-N21288, 1313, 1333, 1379, 1358). C60pHMK 3aaa4 no ¢u3mKke 7-9 A.B. MNepbillKUH,
MockBa «3k3ameH» 2011. ¢.155-153.

NToroBan KoHTpo/sibHaA paboTa Ne6. CamocTosTe/ibHOE BbiNOAHEeHMe paboTbl No BapuaHTam». (1
BapuwaHT-737, 757, 780, 1040, 1199; 2 BapuaHT-Ne742, 758,781, 1041, 1200). C60pHMK 3aaa4 no
dunsunke 7-9 A.B. MepblwKnH, Mocksa «IK3ameH» 2011. ¢.155-153

9 Knacc
KOHTpPO/IbHO — U3MepuTenbHble matepuanbi(9 Knacc):
BxoaHas KoHTponbHas paborta: 1 BapmaHT Ne1320, 1333,1449,1400, 1440

2 BapmaHT N21401,1324,1437,1450,1334. C60pHUK 3aga4 no ¢usunke 7-9 B.N.JTlyKawuk,
E.B.MBaHOBa, MockBa «[pocBeweHne»2011.¢c.163

KoHTponbHana paboTa Nol no teme « OCHOBbI KuHeMaTUKM». (1 BapmnaHT-Ne1405, 1421, 1425, 1432,
1441; 2 BapuaHT-N21404, 1422, 1426, 1433, 1442). C60pHMK 3aga4 no ¢pusmnke 7-9 A.B. MNepbIWKmH,
/MockBa «3k3ameH», 2011. c.158-163.

KoHTponbHasa paboTa Ne2 no teme «OcHOBbI AnHamuKM». (1 BapnaHT-N21602, 1623, 1634, 1672,
1701; 2 BapunaHT-Ne1603, 1635, 1627, 1671, 1700). C60pHMK 3aaa4 no ¢usmnke 7-9 A.B. MepbIWKKH,
MockBa «9K3ameH», 2011. ¢.186-199.

KoHTponbHas paboTta Ne3 no Teme «MexaHuuyeckme KonebaHusa u 3syk». (1 BapnaHT-Ne1707, 1752,
1754, 1759, 1767; 2 BapuaHT-N21708, 1755, 1761, 1768, 1763 ) . C6bopHUMK 3aaa4 no ¢usuke 7-9 A.B.
MNepbiwKkuH, MockBa «3K3ameH», 2011. ¢.200-207.

KoHTponbHana paboTa No4 no Teme «dneKkTpomarHutHoe nosex. (1 sapmaHT-Ne1769, 1778, 1783,
1784, 1791; 2 BapuaHT-N21774, 1779, 1786, 1790, 1792) C60pHMK 3aaa4 no ¢usmnke 7-9 A.B.
MepbiwKUH, MockBa «3K3ameH», 2011. ¢.208-213.

KoHTponbHasa paboTa N5 no Teme «AgepHasa ¢dumsmka». (1 sapuaHT-Ne1846, 1849, 1854, 1861, 1864;
2 BapmaHT-N21847, 1850, 1853, 1862, 1863). C60pHUK 3aaay no pusmnke 7-9 A.B. MepbIWKKH,
MockBa «39K3ameH», 2011. ¢.220-221.

NToroBas KoHTponbHasA paboTa. (1 BapmnaHT-Ne1422, 1584, 1602, 1687, 1707; 2 BapnaHT-N21420,
1585, 1603, 1690, 1708). C60pHUK 3aga4 no ¢pusmKke 7-9 A.B. MepblWKUH, MOCKBa «IK3aMeEH»,
2011. c.220-221.



