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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéroM (penepanbHOU padoyell MporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha NEATeTHbHOCTHOW OcHOBEe. B mporpamme mo (u3uke yUHUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30oBaHMUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaronuXxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka ABISAETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TIOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUIH,
M3y4aeMbIX XUMHEH, OMOJI0oTHEN, aCTpOHOMHUEH U pu3HUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsET HauOoiee sICHbIC
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKa3aTeNIbCTBA JIJISl TIOJTYYCHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM
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Komnernn Munucrepcra npocsemienus Poccuiickoit @enepannn (mpoTokoi ot 3
nexadps 2019 r. Ne I[1K-4BH).

Henan nzyyenus Gpuankm:

e TmpuoOpeTeHHWEe HHTEpeca W CTPEMJICHUS OOYyYalolUXCsi K HaydyHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HAHUS U (POPMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUs: OCHOB
CTPOEHUS MaTepUH U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKK AN Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

e pa3BUTHE  TMpPEACTAaBICHUM O  BO3MOXHBIX  cdepax  Oynymen
npo(hecCUOHANBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTikeHne 3TUX Lened nporpamMmbl 1o (U3HKE HAa YPOBHE OCHOBHOTO

o011iero oOpa3oBaHusl 00ECIIEUYNUBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

e IpUOOpETEHHWE 3HAHUH O JIUCKPETHOM CTPOECHHUU BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

e MPUOOpPETEHUE YMEHUM OMHUCHIBATH U OOBICHATH (PU3MUECKUE SIBICHUS C
MCIIOJIb30BaHUEM MOJTYUYECHHBIX 3HAHUM;

e OCBOCHME METOJOB pEUICHUS MPOCTEHIIMX pacy€THBIX 3aJad4 C
UCITOJIb30BAaHUEM puznyeckux MOJEIIEH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHI HAOJIOAATh IPUPOJIHBIE SIBIICHUS U BBIMOJHATH OIBITHI,
JabopatopHble  pabOThl M DKCICPUMEHTAJIbHBIE HCCIICAOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

e OCBOEHME NPHUEMOB pabOTHl ¢ MHPpOpMaLUEH (PUINYECKOTO COAepKaHUS,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX JTOCTHKEHUSAX (PU3UKH, aHATIU3 U
KPUTUYECKOE OLICHHBaHUE UH(POPMALIHH;

e 3HAKOMCTBO CO cepamu MPOPECCUOHAIBHOMN NIEATEIBHOCTH, CBI3aHHBIMU
c GuU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX (PU3UUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii 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 gaca (3 yaca B HEZETIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS
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7a00paTOpHBIX PAbOT M OMBITOB C YYE€TOM HWHIAMBHUAYATbHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKa AKCIIEPUMEHTATBHBIX 3a/IaHHUH, MPEIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

®dusnka — Hayka O npupone. SIBmeHus npuponabl. PU3NUECKUE SIBIICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Yy4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
Habmogaemoro aBieHus1. Onucanne GU3NIECKUX SBICHUN C TTOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, 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. HM3mepeHue pacCTOSHUMN.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyImEeHHOrO0 TOPU30HTANIBHO, TeM OO0JbllIe, 4eM OOJbllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JBrm>kenne uactui BemecTBa. CBfA3b CKOPOCTH JABWIKEHHSI YACTUI[ C
Temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

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 COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.
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2. Habmonenue muddysun.
3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
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 €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux miianerax. 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 MexaHMUeCKOTro JIBHXKEHUS Tela.
2. N3mepeHune CKOpOCTH MPSIMOJIUHENHOTO 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. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHMS (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM TIOCKOCTH.
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.
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JlaBnenue. CriocoObl yMEHBINICHUS! U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUSl KUJIKOCTA 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.

[lepenaua gaBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

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

Jlabopamopnwie pabomul u onvimaul.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa OTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

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

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

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

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

o vk w N e

~

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocTthie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHune npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npasmiio» Mexanuku. KI1JI mpocTtsix mexanu3MoB. [IpocTeie MexaHu3MBbI B OBITY U
TEXHHUKE.

Mexannueckass odHeprusa. KuHeTtmyeckas W NOTEHUMAJIbHAS DHEPIHUS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOU IOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. 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, KHUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUYKEHUSI.
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Habmonenue nuddysum.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HaOnronenue TenioBoro pacimpeHust Ted.

N3meHeHne naBiieHUs ra3a MpU U3MEHEHHH 00bEMa W HAarpeBaHUU HWJIU
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMH CUJIaAMHU.

10. CpaBHEHHE TEINIOEMKOCTEN pa3IMUHbBIX BEIIECTB.

11. HaOmronenne KumneHus.

12. HabnrogeHue mocTosiHCTBa TEMIIEPATYPhI MTPH TIJIABJICHUH.

13. Mojenm TEIUIOBBIX JBUTATEIICH.

Jlabopamopnvie pabomul u onvimaol.

1. OmnbITHI 110 OOHAPYKEHUIO JEHUCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WJIU caxapa.

3. OnpIThl IO HAOJIOJCHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U

TBEPIBIX TEIL.

4. OmpepaencHue AaBJISHUS BO3yXa B OAJJTOHE IIITPUILA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

6. IIpoBepka rumore3sl JMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIAKOCTH

B TEPMOMETPUUECKOM TPYOKE OT TeMIIEPaTyPhI.
7. HaGmronenue wu3MEHEHHsS BHYTPEHHEM OJHEPIHMM Teja B Pe3yjbTare
Terionepeaayn U padboThl BHEITHUX CHJI.

8. HccnenoBaHue sIBJIEHUS TEIUIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU U

ropst4er BOJIBL.

9. OmpeneneHrve KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJAOW  MpH

TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

10. OnpeniesieHne yAeIbHOM TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoiiecca uCrnapeHus.

12. OnpeniesieHue OTHOCUTEIBHOM BJIIAXKHOCTH BO3/TyXa.

13. OnpeniesieHue yAeabHOM TeTUIOTHI IJIaBJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnexkTpuzanus Ten. J[Ba poja 3JEeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

v ok W
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Hocurenu snaeKTpUUeCKUX 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsii.
Crpoenue aroma. IIpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHS DJIIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ComnpoTuBiieHHE MPOBOJHHKA. YIEIbHOE CONMPOTHUBJICHUE BellecTBA. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

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

[TocTosiHHBIE MarHUTHI. B3anMo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMY HA BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

DneKTpu3aus Tel.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIM pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOpOTUBIICHUMN.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MonenrpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

L 0 N o Uk wN R
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18. OnbIT DpcTeaa.

19. MarauTHoe noJjie Toka. DJIeKTPOMarHur.

20. JlericTBME€ MAarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

21. DJEKTPOABUTATEIb TOCTOSTHHOTO TOKA.

22. MccnenoBaHue ABIEHUS 3JEKTPOMAarHUTHOM MHTYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTh HAIlPaBJICHUS HMHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHUS.

25. DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1. OmpITBIl TIO HAOMIOACHUWIO DJJICKTPU3AIMU TENl WHAYKIHEH W TpHU
COMPUKOCHOBEHUH.

2. HMccnepoBaHue HOEUCTBUSL BIEKTPUUYECKOrO IO HA MPOBOJHUKH U

JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJupoBaHue HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT

CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

7. OTNBITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHUA U MaTepHaa.

8. IIpoBepka mpaBWJia CIOKEHHUS HANPSOHKEHUWA MPU MOCIEI0BATEIbBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Jjsi CWJIbl TOKA TpPH TMapajuiebHOM COEIUHECHUU
PE3UCTOPOB.

10. Omnpenenenne paboThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.

11. OnpenesieHHe MOIIHOCTH AJEKTPUUECKOTO TOKAa, BBIAEISEMON Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO YEpe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenennie KIIJ[ Harpesarens.

14. MccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUSI IOCTOSIHHBIX MAarHUTOB.

15. VI3ydyeHne MarHuTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB MPHU UX 00beIMHEHUHN
U pa3/elICHUN.

16. MccnenoBanue JEHCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl  B3aUMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA W HAITPaBJICHUSI TOKA B KaTYIIIKE.

18. MI3ydeHue AeicTBUS MArHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM.

o vk~ w
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19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/l 35eKTpoABUTaTeIbHOM YCTAHOBKH.

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

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABMkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

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

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH HeroTrona. Tpetuii 3akoH HeroToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecomocCTh U nieperpysKu.

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

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

Mexanuueckass pabora U MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cKaTtou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HalnrogeHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MNyTE€W W TPACKTOPUN [BUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.
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6. HabGmronenne MexaHUYeCKUX SIBICHUMN, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

7. 3aBUCHUMOCTb YCKOPEHHMsI Te€la OT Macchl Tejla U JCHCTBYIOLIEH Ha HETO
CHJIBI.

8. HaOmroneHue paBeHCTBA CHUJI IPU B3aUMOJECHCTBUU TEN.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

10. Ilepenava umitynbca npyu B3aUMOJCHCTBUM TE.

11. IIpeobpa3zoBanusi YHEPTUU NIPU B3aUMOJICHCTBUU TEJL.

12. CoxpaHeHHEe UMITyJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHHe UMITYJIbCa ITPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabmoieHne peakTMBHOTO JIBHKEHUSI.

15. CoxpaHeHHEe MEXaHUYECKON SHEPTUH ITPU CBOOOTHOM MaJICHUH.

16. CoxpaHeHHEe MEXaHMUECKON YHEPTHH MPH JABMKEHUU TeJla Mo JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpynpoBanue TpakTa Il pa3roHa U JaJbHEHMIIEro paBHOMEPHOIO
JBUKEHMSI IIApUKa WU TEJIEKKH.

2. OmpeneneHue cpegHEN CKOPOCTH CKOJIbKEHUs OpyCcKa WM JIBHXKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OmpeneneHre YCKOpEHHUs Tella MPU PABHOYCKOPEHHOM JABMKEHUU IO
HAKJIOHHOU INTIOCKOCTH.

4. WccnenoBanue 3aBUCUMOCTH NMYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJlbHOM CKOPOCTH.

5. IIpoBepka TUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBW)XEHUH 0e€3
HAYaJIbHOW CKOPOCTH TYTH OTHOCSTCS KakK psi HEYETHBIX YHCEN, TO
COOTBETCTBYIOLME POMEXKYTKH BPEMEHH OJIMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHHSI CKOJIBXEHHS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

7. Omnpenenennie K03PGULIMEHTA TPEHUS CKOJIbKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.
Omnpenenenre padoThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TEJa 10
TOPU30HTAJILHON MOBEPXHOCTH.

10. Onpeenenre pabOThl  CHJIBI  YIIPYTOCTH MpU  TMOABEME TIpy3a ¢
UCIIOJIb30BAaHUEM HEMOABMKHOTO U MOJBUAKHOTO OJIOKOB.

11. I3ydeHune 3aKoHa COXPAHEHUS SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.
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KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: TIEpUOI,
4acToTa, aMIUINTyAa. MatemMaTnueckuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

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

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

Jemoncmpayuu.

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

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOJIeOaHUI MPYKUHHOTO MAATHHKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUO/ia KOJIeOaHUH MMOABEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

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

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

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

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

o v s~ W

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHuTHOE  MoJie.  JJEKTpOMarHuTHble  BoJIHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnvie pabomul u onvimeal.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHerHOoe
pacnpoctpaHenue ceeta. 3atmeHust CosnHua u Jlynsl. Otpaxkenue cBera. [linockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

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

JIunza. Xon gydeit B nuna3e. OnTrueckas cucreMa (hoTtoarmapara, MUKpOCKOTIa
u Teneckona. ['na3 kak ontuyeckas cucrema. bim3opyKoCcTh U 1aabHO30PKOCTb.

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

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenue n300pakeHUH B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ TOMOIIBIO JIMH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxeHnue 6enoro cBera B CIEKTP.

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

W X N Uk W E

Jlabopamopuvie pabomul u onvimol.

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

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnegoBaHue 3aBUCHMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO JIy4ya OT yrIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

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

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.
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Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u mimanerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. AJb(ha-, 6eTa- U ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W SHEpruu. Peakuuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

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

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HabGmroneHue TpekoB B kKamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3HOMY

nytu (1o ¢poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENBEHO--0000MIAOIIMI MOAYJIb TPEAHAZHAYEH IJI1 CUCTEMATHU3a[u1
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (U3MKH, a TaKXKe JJIS MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCsS
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHMS, TPUMEHSS TOJyYEHHbIE 3HAHUS, pelmaTrh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JAaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHMs, B KOTOPBIX UM IpeJaracTcs:
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HAa OCHOBE IIOJIyUCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHATH
buznyeckue IBICHUS B OKPY>KAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIBb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB

OHCPIUH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenne ¢Gu3UKH Ha YPOBHE OCHOBHOTO 00I1IeT0 0Opa3oBaHUs HAMpaBJICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yIbTaTOB.

B pesynbTaTe udydeHus: Gu3MKU Ha ypOBHE OCHOBHOI'O O0IIIEero 00pa3oBaHUs

y oOyuarorierocst 6yayT copMupoBaHbI CIEAYIOMIME TUIYHOCTHBIE PE3YJIbTaThl B

YacTH:

e 1) MaTpMOTH4YE€CKOr0 BOCTIMTAHUSA:

e — IPOSIBJICHWE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOM
(bu3uYECKON HAYKH;

e — IIEHHOCTHOE OTHOIICHHUE K TIOCTUKEHUSIM POCCUMUCKUX YUEHBIX--(DUZUKOB;

e 2) rpa:kIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e —TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CY>KJICHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBSA3aHHBIX C MPAKTUYSCKUM IIPUMEHECHHEM JTOCTH)KCHUIN
bu3uKu;

e — OCO3HAHME BAXXHOCTH MOPAIBHO--dTUUYECKUX IPUHIIUIIOB B JIESATEIBHOCTH
YYEHOTI0;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e — BOCIPHUATHE ICTETUYECKUX KAYECTB (PU3MYECKON HAyKH: €€ TapMOHHYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

e 4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

e — OCO3HAHHE IEHHOCTU (U3NYECKOM HAyKH KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWMM, BAKHEHIIEH COCTABIISIIOIIEH
KYJIbTYDBI;

e — pa3BUTHE HAYYHOU JIOO03HATENBHOCTH, MHTEpPECa K HCCIEeN0BATEIbCKON
NEATEIIbHOCTH;

e 5) ¢dopMupoBaHus  KYJbTYpPbl 310POBbI M  JIMOLHMOHAJIBLHOIO
0J1aronoJIy4us:

e — OCO3HaHME UEHHOCTH Oe3omacHOro oOpa3a JKM3HU B COBPEMEHHOM

TEXHOJIOTHYECKOM MHpPE, BaXXHOCTU TNpaBui OE€30MacHOr0 TOBEACHHS Ha
TPAaHCIIOPTE, HA JOPOrax, C 3JEKTPUUYECKHM M TEIUIOBBIM O0OpYIOBaHUEM B
JOMAIIHUX YCIIOBUSX;

e —chOpPMHUPOBAHHOCTH HaBbIKa pedIeKCUH, IPU3HAHKUE CBOETO MPaBa Ha OIIHOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

e 6) TPYIOBOI0 BOCIIUTAHMS
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e — AKTMBHOE yYacTHE€ B PEUICHUU MPAKTUUYECKUX 3aJau (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3alu, TopojJia, Kpas) TEXHOJIOTUYECKOU U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3UUYECKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY M3YUYCHHIO TIPO(eccHii, CBSI3aHHBIX ¢ (PU3UKOIA;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAlMS HA MPUMEHEHUE (U3MYECKUX 3HAHMM JUIsl pElIeHHs 3a7ad B
0o0JIaCTH OKpY’KalollleW cpenbl, TUJIAHUPOBAHMUS TOCTYIKOB U OLEHKH UX
BO3MO>KHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CpeJIbl;

e — OCO3HaHHME IJI00ALHOIO XapakTepa SKOJIOTHYECKHX IMpoOJieM M IMyTed X
pelieHus;

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

e — TOTPEOHOCTh BO B3aMMOJICHCTBUM TPH BBHIIIOJIHCHUU HCCIICIOBAHUN U
IPOEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPYTHUX;

e — TIOBBIIICHME YPOBHS CBOCH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO
JIeSITETIbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

e — IUJJAHUPOBAHHE CBOErO PAa3BUTHS B MNPUOOPETEHUH HOBBIX (PUIUYECKHUX
3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBISITH B3aUMOCBSI3U MIPUPObI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUYECKUX 3HAHUM;

e — OILICHKAa CBOMX JCHWCTBUM C YYETOM BIIMSHUS HA OKPYXAIOUIYK Cpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHMs IporpaMMBbl 0 PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuvaromierocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHbIC YHUBEPCATbHBIC YIEOHbBIE ACUCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAbHBICE  y4eOHbIC  JCWUCTBUSA,  PETYISATHBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jijornueckue 1eiicTBUA:
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e BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIE NPHU3HAKU OOBEKTOB
(s1BNIEHUI);

e YCTaHaBIMBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

e BBIABIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMAaTPUBAEMbIX (haKTaXx,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;

e BBIABISITh MPUYUHHO--CICACTBEHHBIC CBSI3M MPU H3YYCHUH (PU3HUICCKUX
SIBJICHUH Y TIPOLIECCOB, JI€TaTh BBIBOJIBI C UCIIOIB30BAHUEM JETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYEeCKUX BEJIUYUH;

e CaMOCTOSITENILHO BHIOMPATH CTIOCOO pelIeHns yueOHON PU3nYecKoil 3a1aun
(cpaBHEHHE HECKOJBKHMX BApUAHTOB pEIICHHsA, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

e HCIOJb30BATh BOIPOCHI KAK UCCIIEIOBATEIbCKUN HHCTPYMEHT IMO3HAHUS;

e TMPOBOJUTH IO CAMOCTOSATEIBLHO COCTABICHHOMY ILJIAaHY OMbIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHHE (PUIUYECKOTO
SIBJICHUS,

e OIICHMBATh Ha NPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIIEJOBAHMS;

e IIPOTHO3MPOBATh BO3MOXKHOE JajlbHEWIIee pa3BUTHE  (PUIMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

e TMPUMEHATH PA3JIUYHBIE METOJIbI, HHCTPYMEHTBI U 3aIPOCHI TIPHU TMOUCKE U
orOope WHGOPMAIMKM WIM JaHHBIX C y4€TOM MPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

e AHANM3MPOBAThH, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WHHOPMAIUIO
Pa3IMYHBIX BUJOB U (HOPM MPEICTABICHHS,

e CaMOCTOSITEJIBHO BBIOMpATh ONTHUMAIbHYIO (OpMy TMpeACTaBICHHS
uHQOpMaAIlUM W WUTIOCTPUPOBATH pEIIaeMbIe 3aJladydl  HECIOKHBIMU
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

e B XOJI¢ OOCYXJEHHs y4yeOHOTO Marepuana, pe3yJbTaToB JIa0opaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOIl TEMBbI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;
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e COIIOCTAaBJIATh CBOM CYXKJIEHHUS C CYXKICHUSMH JIPyTUX YYaCTHHUKOB
Juanora, oOHapyKMBaTh Pa3IUYUe U CXOACTBO MO3UIIHI;

e BBIpaXXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

e IyOJIMYHO IPEICTABIATH PE3YIbTATHI BBIIOIHEHHOTO (PU3UUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

e TIOHMMATh U HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON U UHANBUIYAJILHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

e IPUHMMATH LIEJIM COBMECTHOW AESITEIBbHOCTU, OPraHU30BbIBaTh JACHCTBUS
no €€ JOCTIKEHUIO: paclpelesaiTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

e BBINOJIHATH CBOKO YaCTh PabOThI, JOCTUrasi KA4€CTBEHHOIO Pe3yJibTara Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU ACHCTBUS C IPYTUMH WICHAMU
KOMaH/Ibl;

e OIICHMBAaTh KAa4e€CTBO CBOErO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUAM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

e BBIABJIATH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYyalUsX, TPEOYIOLIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

e OpPHUEHTHPOBAaTbCS B  PaA3IMYHBIX IMOAXOJAaxX MPHUHATHS  pELICHUMN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TPYyIIE, MPUHATHE PEIICHUN
rpyIIon);

e CaMOCTOSITEJIBHO COCTaBIISAITh AJITOPUTM pEIIeHUs] PU3NUECKON 3a1aul WIH
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;

e JeJaTh BIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJICKT:

e J1aBATh AJICKBATHYIO OLICHKY CUTyallMu U Ipeajararh MiaH €€ U3MEHEHUS;

e OOBSACHATHP NPUYMHBI  JIOCTHXKEHUS  (HEIOCTHI)KEHHUS) pe3yJIbTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

e BHOCHUTHb KOPPEKTHUBBI B JEATEIBHOCTb (B TOM YHCIJIE€ B XOJ BBINOJTHEHUS
(Gu3NYecKoro HMCCIEIOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIbCTB, HM3MEHUBLIMXCS CUTYyallUl, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OIICHMBATH COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

e CTaBUTH ce0s HA MECTO JPYroro YejJoBeKa B X0/ CIIOpa WK JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYroro;
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e TMpHU3HABATh CBOE MPABO Ha OLMIMOKY MPHU pPelIeHUuU (PU3NUECKHUX 3a]a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koH1y oOyuenus B 7 kjiacce nIpeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Y OOYYAIOIIUXCSl YMEHUM:

e HCHOJB30BaTh MOHATHSA: (PU3MUECKHME M  XUMHUYECKHUE  SIBJICHMS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBHKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAEKTOpUs, pPABHOACHCTBYIOLIAS
cwra,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYABL;

e paznuyaTh sBIeHUS (AUPQy3us, TEIIOBOE NBUKEHUE YaCTHUI] BEIIECTBA,
PAaBHOMEPHOE  JBWIKCHUE, HEPAaBHOMEPHOE  JABWXKECHHUE, HWHEpLUs,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(pEepHOE J1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

e pAaclo3HaBaTh MPOSIBICHHE M3YYCHHBIX (DU3MUECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (PU3UUYECKUE SIBICHUS B MPUPOJIE:
NpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, ACUCTBUE CHUJIBI TPEHHUS B IPUPOAE M TEXHUKE, BIMSIHUE
aTMOoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

e ONUCHIBaTh U3YUYECHHBIE CBOMCTBA TeN U (PU3UYECKHUE SBIICHUS, UCIIONb3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTbh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHW4YecKas pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOA(P(GUIUMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHUUAIbHAST JHEpPrusi), MpU ONUCAHUH NPABWIBHO TPAaKTOBAThH
(bu3nYECKUi CMBICI UCTIONBb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUIIBI
bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbI, CBSI3bIBAIONINE JAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;
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e XapaKTepu30BaTh CBOICTBa Tes, (PU3UUECKUE SBICHHUS U MPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBECHUs pblyara (OJoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

o OOBACHATH (PU3MUECKHE SBICHHUS, MPOIIECCH U CBOWCTBA TeIl, B TOM YHUCIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pemarh pacy€THbIC 3a7auu B |—2 JEUCTBUA, HUCHOJB3YyS 3aKOHBI M
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ad, OLICHUBATh PEATMCTHYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

e pacmo3HaBaTh MpPOOJIEMBI, KOTOPbIE MOYKHO pEHIMTh MPH [OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
NPEANOJIOKEHNE (TUIIOTE3Y ), pa3inyaTh U UHTEPIPETUPOBATH MOTYYEHHBIN
pe3ynbTaT, HAXOAUTh OLIMOKM B XOJAE OIbITa, JEJaTh BBIBOABI MO €ro
pe3ynbTaram;

e IPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(duznyecKuX CBOMCTB Tel: (HOPMYIUPOBATH IPOBEPSIEMbIE ITPEATOI0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOIO 000pyA0BaHUs, 3alIUChIBATD X0
OMnbITa U (OPMYIUPOBATH BHIBOIBI;

e BBINOJHATh NPSIMbIE HM3MEPEHUS PACCTOSHMS, BPEMEHHM, MacChl Tela,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOJIIOTHOM MOrPEIIHOCTH U3MEPEHUN;

e TPOBOJUTH UCCIETOBAHUE 3aBUCUMOCTU OJTHON (PM3UYECKON BETUYUHBI OT
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO ABWXKYILErOCs TENAa OT BPEMEHU JIBUKEHHUSI TENA, CUIIBI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CHJIbl TPEHHS OT IUJIOLIAU CONMPUKOCHOBEHUS TEJl, CHUJIBI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B
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MJIAHUPOBAHUKM  Y4E€OHOTO WCCIICIOBAHUS, COOMpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPENJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEUIOKEHHBIX Ta0IuIl U rpaduKoB, JeiaTh BBIBOJBI IO pe3ysbTaTaM
HCCIICIOBAHMUS;

e TMPOBOJUTH KOCBEHHBIC H3MEPCHHS (PU3NUECKUX BEIMYHMH (TJIOTHOCTH
BEILIECTBA KUJIKOCTH U TBEPOTO TeJIa, CUJIa TPEHUS CKOIbKEHUS, TaBJICHUE
BO3/yXa, BBITAJKHUBAIONIAS CHUJA, JCHCTBYIOIMIAas Ha TOTPYXKEHHOE B
KUJIKOCTh  TeJO, KOAD@PUIMEHT TMOJE3HOr0  JICUCTBUS  MPOCTHIX
MEXaHHU3MOB), CIIeJlysl MPEIJIOKEHHON HHCTPYKIIMU: TPHU BBITIOJTHEHUU
U3MEPCHUI COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY W BBIYUCIISTH
3HA4YEHUE NCKOMOM BEJIUYHHBI;

e COOJIIONATH MPABWIJIA TEXHUKHU O0€30MacCHOCTHU MpHU paboTe ¢ 1abopaTOPHBIM
00opy1I0BaHUEM;

e yKa3bIBaTh TPHUHIIMIBI ACHCTBUS NMPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;

e XapaKTEepPU30BaTh MPUHIUIBI JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa MX ONUcaHud (B TOM 4YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU;

e TMPUBOAUTH NpUMEpPHl (HAXOAUTh HHPOpPMAIMIO O  TIPUMEPaAX)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
JKU3HU ISl oOecriedeHus 0€30MacHOCTH MPU OOpallleHUuH ¢ MpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3JI0POBBS M COOTIOICHHS] HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPY>KalOIlel cpefie;

e OCYIIECTBIIATH OTOOp MCTOYHUKOB uHPopmanmu B HMHTepHere B
COOTBETCTBHHU C 3aIaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(dOpMaIUIo, KOTOpas SIBJISETCS MPOTHBOPEUMBONW WM MOXKET OBITh
HEJ0CTOBEPHOM;

e HCIIOJH30BaTh NPH BHITIOJIHCHUH YUEOHBIX 3aJaHUN HAYIHO--TIOMYJIIPHYIO
auTepaTypy GU3NYECKOTO COJIEpKaHUs, CIIPABOYHbBIE MaTEPUaJIbl, PECYPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KPAaTKUE MUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHWUKOB MHGpOpMAIMK (HU3UIECKOTO COICPKAHUSA, B TOM
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Yyucie myOJudHO AesaTh KpaTKUE COOOIIEHUS O pe3yIbTaTaX MPOCKTOB UITH
y4eOHBIX WCCIEAOBAHMM, TIPU 3TOM TPAaMOTHO HCIOJIb30BaTh M3yYCHHBIN
MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTAIUEN;

e IpPU BBHINOJHEHUU Y4YE€OHBIX MPOCKTOB M MCCIEIOBAHUN paclpeneisiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CICAUTh 3a BBINOJHEHUEM IIJJaHA JCHUCTBUM, aJE€KBAaTHO OICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIHX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMEHHIA:

e HCIOJIb30BATh MOHSTHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKCHHE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE IMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;

e pasnuyaTh ABJICHMS (TEIUIOBOE pACIIUPEHHE W CKaThe, Terulonepenaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JICWCTBUE
MAarHMTHOTO TOJIsl HA IPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAsI UHAYKIIUS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

e pacmo3HaBaTh TMPOSBICHHE HW3YYCHHBIX (U3MUECKUX SBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CoJHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aperd moIrCcoB, poJib MATHUTHOTO MOJIS JJ1s )KMU3HU Ha 3eMJIe,
MOJISIPHOE CUSIHUE, TPU DTOM IME€PEBOJUTH MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

e ONUCHIBATH U3YUYCHHBIC CBOWCTBA TeN U (M3UYECKUE SBICHUS, UCIIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeJIbHAas TEeIJIOEMKOCTh BEIECTBA, VYACJNbHAs TEIUIOTa
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IUTABIICHUS, YJENbHAs TEIJIoTa MapooOpa3oBaHusi, YJENlbHas TeIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEJIbHAS BIIAJKHOCTD BO3/1yXa, JEKTPUUECKUH 3apsll, CHIIa
TOKa, DJIEKTPUYECKOE HAIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONPOTUBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIOJIb3YEMbIX BETUYMH, 0003HAYEHUS U €IUHUIIB (PU3NUECKUX BETUYHH,
HaXOoAUTh (OPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJINYMH;

e XapakTepH30BaTh CBOICTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJIB3Yys. OCHOBHBIE IIOJIOKEHUS MOJEKYIAPHO--KHHETUYECKOM TEOPHUH
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IPU TOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHE;

e OOBIACHATH (DPU3UUECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
IIaroB C ONopod Ha 1—2 W3y4EHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHIA,
(U3MYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

e pemiaTh pacy€THBIE 3aJayd B 2-3 JEUCTBHA, HCIOJB3YS 3aKOHBI M
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHUS 3aJlauyd 3alMCBhIBATh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXoauMble JUIsl €€ pelieHusl, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO pEHIMTh MPH [OMOIIU
(U3MYECKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh IPABWIBHOCTh MOpPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

e IMPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
du3znyecKuX CBOWCTB Tel (KaMUJUISIPHBIE SIBJIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3JlyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATyphbl KUIAKOCTU U
IJIOIAAA €€ IIOBEPXHOCTH, DJJEKTpU3alus Tel M B3aMMOJEHCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX IIOJENM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
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MarHuTHOTO TOJII HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (OpPMYyIUpPOBATH
IIPOBEPSEMBbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;

e BBINOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbL, OTHOCUTEIBHOM BIAKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UYECKUX BEIMYHH, CPAaBHUBATH PE3yJbTaThI
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

e TMPOBOJUTH UCCIIECIOBAHNE 3aBUCUMOCTU OAHOU (hM3HUECKON BEIMUYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOIAAW IOMNEPEYHOro
CEYEHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAHUE, COOMPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBO/IbI 10 PE3YyJIbTATaM UCCIEIOBAHUS;

e TMPOBOJUTH KOCBEHHBIE H3MEPEHHS (PU3MUECKUX BEIWYUH (yIeIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIEys NPEUIOKEHHON MHCTPYKLUU, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

e COOJIIOATH MPABWJIA TEXHUKH 0€30MacCHOCTHU MpHU paboTe ¢ 1abopaTOPHBIM
o0opy10BaHUEM;

e XapaKTepU30BaTh NPUHIMUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OITOPOM HA MX ONMCAHUS (B TOM YHCIE: CUCTEMA
OTOIUJICHUS JOMOB, TUTPOMETP, MapoBasi TYpOUHA, aMIIEPMETpP, BOIBTMETD,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC ANEKTPONPUOOPHI (npumepsr), JNEKTPUYECKUE
MPEIOXPAHUTEIH, HNEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

e pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA UM HU3MEPUTEIIbHbBIE
pUOOPHI IO CXEMaM M CXEMAaTHUYHbBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENel C
MOCJIEA0BATEIbHBIM U NapaJUIeIbHBIM COCTMHEHUEM JIEMEHTOB, pa3iinyas
yCIJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LETNEH;
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e TMPHUBOAUTH MpUMEpPHl  (HAXOAUTh HMHGOPMALMIO O  MpHUMepax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHHUS 3J0POBbS U COOIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKaloLIeH cpelie;

e OCYIIECTBIATh TOWUCK WHMOpMAIUU (DUIUISCKOTO COACpPKAHUSA B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOJTHUTEBHBIX UICTOYHUKOB BBIACISTH HHPOPMALIUIO, KOTOpas sBISETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

e HCIOJb30BaTh MPH BHINIOJHEHUU YUEOHBIX 3aJJaHUN HAYYHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu MuTepHer, BiaAeTb nNpuéMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpazoBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e co37aBaTb COOCTBEHHBbIE NUCbMEHHbIE U KpaTKHUE YCTHBIE COOOIIECHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOJIMYHO MPEACTABIIATE PE3yIbTaThl MPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYCHHBIM TOHATUHHBIM ammapaT Kypca (U3MKH, CONMPOBOXKIATH
BBICTYIUICHUE IIPE3CHTALIUEH;

e TIPHU BBIOJHEHUN YYEOHBIX MPOCKTOB W HCCIEIOBAaHUMA (PUIUIECKIX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 33JJa4aMM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHWBAThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

e HCIOJB30BaTh TMOHATHUS: CHUCTEMa OTCuY€Ta, MaTepHalibHas TOYKa,
TPACKTOPHS, OTHOCUTEIHFHOCTh MEXaHWYECKOTO ABIKEHUS, MedopManus
(ympyrasi, mjaacThueckasi), TpeHUe, LEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
LHEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXaHUYECKHE KOJIEOaHUus U
BOJIHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, YJIEKTPOMATHUTHBIE BOJHBI, IIIKaIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAJIbHO30PKOCTD,
CTIEKTPBI MCITyCKaHUs U TOTJIONIEHHs, anb(da-, 6eTa- U raMMa-u3IydeHUs,
U30TOIIbI, ICPHAs SHEPTETHKA,;

e pa3nuuaTh SBJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
najJieHUue TeJ, PABHOMEPHOE JIBHXKEHHE 1O OKPY>KHOCTH, B3aHUMOJIEHCTBHE
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TeJ, PEAKTUBHOE IBIDKEHHE, KOJIeOATEIhHOE NBIKCHHUE (3aTyXarolue |
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (U3HUECKOE SBIICHUE;

e pacno3HaBaThb IMPOSBICHHE HU3YYEHHBIX (PU3MYECKUX SBICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
NBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB >KHUBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE pPAJAMOAKTHBHBIX W3IYyYCHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

e OIHMCHIBATH U3YYCHHBIC CBOWCTBA TEN W (YU3UYCCKUE SBIICHUS, UCITONB3YS
dbu3nueckue BEIUYUHBI (CpElHSAsI W MIHOBEHHAs CKOPOCTb Tejla MpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEpEeMEIleHUue, MyTh, YIIIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIIBHAS DHEPTUs Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
MPY>KUHBI, KHHETUYECKAst JHEPT U, TTOJIHASI MEXaHUYECKasi SHEPTHUSL, TIEPUOJ
¥ YacToTa KojJeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTeldb TMPEIOMIICHUS Cpebl), TPH OIMHUCAHHUH
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH TpapHKN U3YICHHBIX 3aBUCUMOCTEH (DU3NYECKUX BEITUYHH;

e XapaKTEpPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAKECHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN
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IpU SJAEPHBIX PEAKIHSIX, MPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

e OOBACHATH (U3MUYECKHE MPOLECCHl U CBOMCTBA TEN, B TOM YHUCIEC U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIISATH
MPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

e pemiaTh pacu€THBIC 3a/1a4M (OMUPAOUTUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMUYMHBI: HA
OCHOBE aHaJIM3a yCIIOBUS 3aJ]a4M 3allUChIBATh KPATKOE yCIOBUE, BHISBIIATD
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMbIE [UJISl pEIIeHUs, MPOBOJUTh pacu€Thl M OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;

e pacmo3HaBaTh MpPOOJIEMBI, KOTOPbIE MOKHO pEHIMTh MPH [OMOIIU
$u3MYECKUX METOMIOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHHE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

e IPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(bu3MYEeCcKUX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXPaHEHHUSI HHEPrHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWil MPYXKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3epKalie W CBOWMCTB HW300pa)KeHHsI MpeaMeTa B coOuparomieit
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOYHOrO Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI,

e TPOBOAWTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, OMpeaessis
CpellHee 3HAaYeHUe Uu3MepsaeMOol BeNMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENBHOTO MPUOOpa);

e TIPOBOAWTH HWCCIEAOBAaHWE 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTh ITyTH OT BPEMEHH MPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HaudaJbHOW CKOpPOCTH, Iepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
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YCTaHOBKY, (pUKCHUpOBaTh pe3yabTaThl TMOJYYEHHOW 3aBUCHMOCTHU
bu3MYeCKuX BETWYMH B BUAEC TaONWIl U TPAPUKOB, JI€JIaTh BBIBOIBI IO
pe3yJbTaTaM HCCIIEIOBAHUS;

e TMPOBOJUTH KOCBEHHBIE H3MEpPEHUSI (U3UUYECKUX BEIMYMUH (CpEeaHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHHE
CBOOOMHOTO TMaJeHUsl, XECTKOCTh MPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJICOAHU MaTeMaTH4eCKOoro W MPYKMHHOTO MASTHHUKOB, ONTHYECKAs
cwia coOuparomeid JHWH3bI, pPaJAHOAKTHUBHBIN (OH): IUTAHMPOBATH
U3MEpPEHUsI, COOMpPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMIOJIHSTH
U3MEpEHHS, CIeAys MPEeNOKEHHOW WHCTPYKLHHU, BBIUMCIATH 3HAUYCHUE
BEJIMUMHBI U aHAJTU3UPOBATH MOJIYyYEHHBIE PE3YNbTaThl C YIETOM 3aJaHHOU
HOTPEIIHOCTH U3MEPEHMUI;

e coOirofaTh NpaBuja TEXHUKU 0€30MacHOCTH IpU padboTe ¢ 1adopaTOPHBIM
000opyI0BaHUEM;

e pa3nMuaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (DU3HMUECKUX MOJICIICH:
MaTepuaibHas TOYKa, A0CONIOTHO TBEPAOE TEIO0, TOYEUHBIH HCTOYHUK
CBETa, JIy4, TOHKAs JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

e XapaKTEpPW30BaTh TMPHUHIUIBLI JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIUJOMETP, JATYUKU TOJOXKEHUS, PACCTOSHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

e HCIOJb30BATh CXEMbI M CXEMAaTUYHBIC PUCYHKU U3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MPHU
pelIeHnr  y4eOHO--TIPAaKTUYECKUX 3a/ady, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIEH JIMH3E;

e TMPUBOAUTH NpUMEpPbl  (HAXOAUTh HHPOpPMALMIO O  TPHUMEPAX)
PAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecriedueHust 0€30MacHOCTH TPU OOpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKalOLIEH Cpelie;

e OCYIIECTBIATH TMOUCK HWHGMOpMAIUU (DUIUIECKOTO COACpPKAHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMPEENICHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTEIbHBIX HICTOYHHUKOB,
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e HCIOJIb30BATh MPH BHITIOJHEHUN YUY€OHBIX 3a/laHUl Hay4YHO--TIOMYJIAPHYIO
JauTepaTypy GU3HUECKOTO COAEpKaHUs, CIIPAaBOYHbIE MaTEpUabl, PECYpPCHI
cetu VHTEepHeT, BianeTb MNPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO37aBaTb COOCTBEHHbIC NMUCHBMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
nyOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHOW HIIM HCCIIEA0BATENbCKON
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 514 ot 15.04.2024. UcnonHutens: MNatuHa C.A. 0 AIEKTPOHHbINA
CrpaHuua 32 3 64. CTpaHuua cosaaHa: 15.04.2024 12:48 =¥ TATAPCTAH



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI
pecypcbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnnoreka IIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubnuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBI METO/I MO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nuoreka [IOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnmnoreka [JOK
' BellleCTBA https://m.eds00.ru/7f416194
bu6nuoreka [IOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
bu6nuoreka [IOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.eds00.ru/7f416194
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| bu6nuoreka [IOK
3.2 Huepuus, macca, II0THOCTE 4 ! https://m.eds00.ru/7f416194
bu6numoreka [IOK
33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [HOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnnoreka IIOK
42 Jlapitetine K1AKOCTA > https://m.edsoo.ru/7f416194
bubnnoreka IIOK
4.3 ATMOChEPHOS HaBICHHC 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 1 3 bubmuoteka [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bu6mmoteka [IOK
51 Pabora i MomEoCTS 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 HpocTsie MexaHH3MEI > 1 https://m.eds00.ru/7f416194
bu6nuoreka [IOK
5.3 M 4 1 1
CXAHITICCKAR SHEpTt https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Kounrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
11 (CTpocHHe H CBOHCTBA BeLICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbBIE Tela 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TEM (uudpoBbie)
Ne i/l P Kounrpoubusie IIpakTuueckue p
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIHUCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumoneiictBue ten 20 1 3
o https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aK0HBI COXPaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pasznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmoreka [IOK
2.1 Mexannueckue KoueOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4eckue BOJHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHuTHOE MOJIE U 5 9 bubnnorexka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Pa3znea 4. CBeToBbI€ IBJICHUS
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4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15

Paznen 5. KpanroBbie iBJIeHUA

51 Hcmyckanue v morJIomeHne CBETa aTOMOM 4 1 Bubmorexa ITOK
' y B https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
S Crpoemne aTomHoro sjpa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
) A 7 1 1
5.3 JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb

6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pa3zneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 3 27
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HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
aara
Nen/m  Tema ypoka npuMevYaHue
Bcero IJ1aH dakr
1 ®du3uka — Hayka o npupozne. AsneHus 1
MIPUPOIBI
2 ®usnuecKue ABICHU
3 ®usnuecKue BeIMYMHBI U UX U3MEPEHUE 1
Vpok-uccnenosanue "M3mepenue
4 TEMIIepaTypbl IPHU MOMOIIH KUJIKOCTHOTO 1
TEPMOMETPA U JATUHKA TEMIIepaTyphl"
5 Mertoas! Hay4yHOrO 1o3HaHus. Onucanue 1
(bu3HYECKUX SIBICHUHN C IOMOIIBI0 MOJIETIEi
VYpok-uccnenosanue "[IpoBepka runoTess:
6 JATBHOCTH MOJETA IIapUKa, MYIIEHHOTO 1
TOPU30HTAIILHO, TEM OO0JIbIIIe, YeM OOobIle
BBbICOTA ITycKa"
Crtpoenue BemectBa. OMBITHI,
7 JTIOKa3BIBAIOIIUE TUCKPETHOE CTPOCHHE 1
BEIIECTBA
8 JIBMIKEeHHE YacTHIl BEIISCTBA 1
VYpok-uccnenoBanue «OMnbITH IO
9 HaOJII0IEHUIO TETIJIOBOTO PaCIIMPEHUs 1
ra3oB»
10 ArperaTHbple COCTOSIHHSI BEIIECTBA 1
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11

Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJBI.

O6o06menue no pazaeny «lleppoHavanbHbIe
CBEJICHUS O CTPOCHUU BEIIECTBA»

12

13

Mexanunyeckoe nBuxeHue. PaBHoMepHoe 1
HEPAaBHOMEPHOE JIBUKECHHUE

CxopocTb. EquHuiibl ckopoctu

14

Pacuer IMyTH 1 BpECMCHU ABHUKCHUA

15

16

Wuepuus. Macca — Mepa HHEPTHOCTH Tell

IInoTHOCTE BemiecTBa. PacueT Maccel u
00beMa Teja Mo €ro IIOTHOCTH

17

18

19

JlabopaTtopHast pabota «OrnpeneneHue
IJIOTHOCTYU TBEPIOIO TEJIa»

Pemenne 3amgau no reme "I1noTHoCTh
BemecTna”

Cuta kak XapaKTEepPUCTHKA B3aUMOICUCTBUS
ten. Cuina ynpyroctu. 3akoH ['yka

20

21

JlaGopaTtopHnast pabora «3yuenue
3aBUCUMOCTH PacTsKEHUS (IedopMaIum)
NPYKUHBI OT IPUIIOKEHHON CHITBI»

SIBiaenmne TaroreHus. Cuiia TSKECTH

22

CBsI3b MEXy CHIION TSKECTH U MaCCOU
tena. Bec Tena. Pemenue 3axad mo reme
"Cuna Tspxectn"”

23

24

Cwita TSKeCTH Ha JPYIruX IJIaHeTax.
Pu3nyecKue XapaKTEPUCTUKH TUIAHET

H3mepenue cun. Jluaamomerp

25

Bec Tena. HeBecoMocTh

[lokymeHT co3gaH B anekTpoHHon copme. Ne 514 ot 15.04.2024. Ucnonnutens: MatuHa C.A.
Ctpanuua 40 u3 64. CtpaHuua cosgara: 15.04.2024 12:48

Il INIEKTPOHHBIN
=¥ TATAPCTAH



26

CroxxeHue AByX CHJI, HallPaBIEHHBIX 110
oAHOI npsiMoi. PaBHOEHCTBYIOIIAST CHJT

27

28

Pemenue 3agau no reme
"PaBHonelicTBytomas cui'"

Cuna tpenus u e€ Buabl. Tpenue B ipuponae
U TEXHUKE

29

JlaGopaTtophast pabora «3yuenue
3aBHCUMOCTH CHJIbI TPEHHSI CKOJIBKCHHS OT
CHUIBI JIABJICHUS U XapaKTepa
COIPHKACAIOIIUXCS TIOBEPXHOCTEI

30

Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CUIIbI

31

32

33

Pemtenue 3a1a4 no remam: «Bec tenay,
«I'paduueckoe n300paxeHue cui,
«Cubly, «PaBHOACHCTBYIOIIAS CUIT»

KonTponbhas paboTa no remam:
«MexaHun4deckoe JBIKeHuey», «Macca,
IUIOTHOCTBY, «Bec Tenay, «['padudeckoe
n3o0paxkeHue crn, «CHIb»

Hasnenne. CriocoObl yMEHbILIEHUS U
YBEJIMUYEHUS 1aBIICHUS

34

JlaBnenue ra3a. 3aBUCHMOCTH JaBJICHHUS Ta3a
0T 00bEMa, TeMIiepaTyphl

35

36

[lepenaua naBneHust TBEPABIMHU TEIAMH,
SKUIKOCTSIMU M ra3aMu. 3axkoH [lackais

I[aBJ'IeHI/IC B XXUJAKOCTH M Ia3€, BBI3BAHHOC
I[CﬁCTBHGM CHIJIBI TAXKECCTHU
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37

Pemienue 3anau 1o reme «JlapieHue B
JKAIKOCTH U rase. 3akoH Ilackaisy

38
39

Coobmaromnmecs: Cocybl

I'mapaBanyeckuit mpecc

40

41

42

Manomertpsl. I1opiHEBON KUIKOCTHBII
HacoC

ATMocdepa 3emMiu U MPUIHUHBI €€
CYIIIECTBOBaHUS

Bec Bo3ayxa. ATMOcdepHOe naBiicHUE

43

44

N3mepenue armochepHoro nasieHust. Onpit
Toppuuennu

3aBUCUMOCTh aTMOC(i)epHOFO JaBJICHHA OT
BBICOTHI HAaZl YPOBHEM MOPA

45

bapomerp-anepous. AtmocgepHoe
JaBJICHUC HA pa3JIMYHBIX BBICOTAX

46

47

Pemenue 3amay mo Teme " AtmochepHoe
nasieHue"

I[eﬁCTBHe KHUAKOCTHU U ra3a Ha
IMOTrPY>XKCHHOC B HUX TEJIO. ApXI/IMe,HOBa
cuJia

48

JlaGopaTtopHas pabota «OrnpeneneHue
BBITAJIKUBAIOLIEH CHUJIBI, IEMCTBYIOIIEN Ha
TEJI0, IOTPY>KEHHOE B KUJKOCTh)

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca Tella B
BOJIC OT 00BbEMA MOTPYKEHHOH B KUIKOCTh
YacTH Tea

50

II;maBanue ten
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o1

JlaGopatopHas pabota "KoHctpynpoBanue
apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
omnpezaeneHue e€ rpy30noabEMHOCTH"

52

Pemenue 3agau no remam: «llinaBanue
cynoB. Bo3nyxonnaBanue», «JlaBienue
TBEPJIBbIX TEJ, )KUJIKOCTEH U ra30B»

53

54

KonTponbhas pabota no Teme «JlaBnenue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»

Mexanunueckas paboTa

55

56

MormHocts. EaquHuiibl MOIIHOCTH

Vpok-uccienopanue "Pacuét MOIIHOCTH,
pa3BUBaEeMOM MpHU MOBEME IO JecTHUIlE"

57

IIpocteie MexaHnu3mel. Peryar. PaBHoBecue
CHWJI Ha pblyare

58

59

60

Prruaru B TexHuke, OBITY U IPUPO/IE.
JlabopaTtopHast pabota «Hcciaenoanue
YCIIOBHM paBHOBECHSI pbI4ara

Pemenue 3amau o reme «Y CIIOBUSA
paBHOBECHUS pbluara
Koaddumment nonesHoro neicTpust

Mexanuzma. Jlaboparopnas pabota
«M3mepenne KII/[ HaKI0HHOM MIIOCKOCTH»

61

62

Pemenne 3amau mo teme "Pabora,
MommHocTh, KITJT"

Mexann4geckas OHECPIuUs. Kunernueckas u
MOTCHIMAJIbHAasA SHCPIUa

63

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUH
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YPpOK-3KCIIEPUMEHT IO TEME
"DKCEPUMEHTAIBHOE OIpE/ICTICHUE

64 W3MEHEHUS KUHETHYECKOH U 1
MOTEHITUATBLHOM SHEPTHH MPU CKaThIBAHUH
Teja M0 HaKJIOHHOM MIocKocTH"

65 KonTponpHas padora o teme «Pabora u 1
MOIIIHOCTb. DHEPTHUS

66 PesepBHblit ypok. Pabora ¢ Tekctamu 1mo 1
TeMe "MexaHH4yecKoe JABHKeHne"
PesepBuslit ypok. Pabora ¢ Tekctamu mno

67 teme "JlaBieHue TBEPABIX TEI, )KUIAKOCTEH U 1
rasos"

68 PesepBuslit ypok. Pabora ¢ Tekctamu mno 1
teme "Pabota. MomHocTs. DHeprus"

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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8 KVIACC

aara
Nen/m  Tema ypoka npuMeYaHue
Bcero I1aH daxr
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1
MIOITBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopenu TBEPAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSIHUI BEIeCTBa
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3000pa3HOro COCTOSIHUI BeIIecTBa Ha 1
OCHOBE I0JIOKEHHUM MOJIEKYIISIPHO-
KUHETUYECKON TEOPHUH
5 Kpucrannuueckue 1 amopgHbie Tena 1
6 CmaunBaHue U KallWUISIPHOCTb. 1
[ToBepXHOCTHOE HATS)KEHUE
7 TennoBoe paclIMpeHne U CKaTUE 1
8 Temnepatypa. CBsi3b TeMIepaTypsl CO 1
CKOPOCTBIO TEIJIOBOTO JIBHXKEHHS YACTHUII
9 Buyrpennss sueprusi. CnocoO6bl H3MeHEHUs 1
BHYTPEHHEHN YHEPTrun
10 Buasl Tennonepenaun 1
VYpok-koHpepenus "[IpakTuueckoe
11 HCII0JIb30BAHUE TEIJIOBBIX CBOMCTB BEILIECTB 1
U MaTepUaloB B LIEJSX dHEprocoepexeHns"”
12 KonnuectBO TEIUIOTEL. Y AenbHas 1
TEII0EMKOCTh
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13 YpaBHEHHE TEIJIOBOTO OaaHca.
Terioo0MeH U TEIIOBOE paBHOBECHE

JlaboparopHnas pabota "Hccienoanue
14 SIBJICHUS TETNIOOOMEHA MPH CMEIINBAHUT
XOJIOAHOM U ropsiueit BoabI"

Pacuer Konu4ecTBa TEILIOTHI,
15 HEO0OXOMMOTr0 JIJIsI HarpeBaHUs Teja v
BBIJICTIIEMOTO UM TIPH OXJIXKICHUHU

JlaboparopHas pabota "Onpenenenue

16
YACIbHOU TCTIJIIOCMKOCTH BeIJ_[eCTBa"

17 DHeprus TOIMBa. Y IeJbHas TEIIoTa
CropaHus

[InaBneHue u oTBepAeBaHNE
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAsI TeIUIOTa
TUTaBJICHUS

JlaGopatopHas pabota "OnpezneneHue

19
YACIIbHOU TCIJIOTHI INIABJICHU A .]'IL,[[a"

20 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI.
Hcnapenne

Kunenune. Y nennHas Temiora
21 napooOpa3oBaHUs U KOHJEHCAIIUH.

3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT
aTMOC(EepHOTO JTaBJICHHS

Brnaxnocts Bo3myxa. JlaboparopHas padora
22 "OnpeneneHne OTHOCUTEIIFHOW BIaKHOCTH
BO3ayXxa"
Pemienue 3a1a4 Ha onpeeNieHHEe BIAXKHOCTH
BO3JIyXa

23
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24

[TpuHIMIBEI paOOTHI TETJIOBBIX IBUTATEICH.
[TapoBas TypOuHa. /IBurarenab BHyTPEHHETO
CropaHus

25

26

27

KII/I TerutoBoro nBurarens. TeroBbie
JIBUTATENIH U 3aLIATA OKPYXKAIOLIEH CPEIbI
3aKOH COXpaHEHHUs U IPEBPAICHUS SHEPTUHU
B TEIUIOBBIX IpOIEeccax

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
"TerutoBele sBIcHUA. M3MeHeHne
arperaTHbIX COCTOsSIHMI BemecTna'

28

KontponsHast padora o Teme "TemmoBbie
sBIIeHUs. VI3MeHeHne arperaTHbIX
COCTOSIHH BeriecTna"

29

30

Onexkrpuzanus Ten. JBa pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccnenoBanue "OneKkTpusanus Tel
MHAYKIMEH U TIPA CONPUKOCHOBEHUH"

31

B3aumoseiicTBue 3apsKEHHBIX Tell. 3aKOH
Kynona

32

33

34

Onexrpudeckoe nojue. HampspkeHHOCTS
anexkTpudeckoro noss. [IpuHnmn
CYNEPHO3UIUU IEKTPUUECKUX MTOJEH

Hocurenu snekrpudeckux 3apsaos.
OnemeHTapHbIN 3apsan. CTpoeHne aTomMa
[TpOBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXpaHEHHUs IJIEKTPUUECKOTO 3apsiia

35

Pemienue 3a1a4 Ha NpUMEHEHUE CBOMCTB
AJIEKTPUUCCKUX 3aPsI0B
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36

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHMsl. MicTouHUKH
JIEKTPUUECKOr0 TOKa

37

38

39

JIefiCTBHS DIIEKTPUYECKOTO TOKA

VYpoxk-uccinenosanue "Jleiictere
3JICKTPUYECKOTO TOJIsI Ha MPOBOJAHUKHU U
JIADTIEKTPUKH"

DJIEKTPUUYECKUH TOK B MeTasuiax,
JKUIKOCTSIX U ra3ax

40

41

DJeKTpuyecKas ernb U €€ COCTaBHbIC YaCTH

Cuna toka. JlabopatopHas pabota
"N3mepeHue u peryanpoBaHue CUibl TOKa"

42

DnexTpuueckoe HanpshkeHue. BonbTmerp.
JlaGopaTtopHast paborta "U3mepenune u
pEryJINpOBaHNUE HAIPSHKEHUA "

43

44

45

ConpoTHBIeHUE MPOBOAHUKA. Y JICIBHOE
COINPOTHUBIICHUE BEIIECTBA

JlaGopatopHas paboTa "3aBUCUMOCTb
JJIEKTPUUECKOTO COTPOTUBIICHUS

MPOBOJHHUKA OT €0 JUTHHBI, TUTOMIA I
MIONIEPEYHOI0 CEYeHUs U MaTepuaa”

3aBUCUMOCTH CUJIbI TOKA OT HANPSIKEHUSL.
3akoH OMa aJig y4acTka 1enu

46

JlaGopaTtopnast paborta "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, HYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHHS PE3UCTOPa U
HaIpsKeHus Ha pe3ucrope”
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47

IlocnenoBarenbHOE U napaujiCJIbHOC
COCIMHCHUA ITPOBOAHHUKOB

48

JlaGoparopnas pabota "IIpoBepka npaBuia
CJI0’KEHHUSI HANIPSKEHUN ITpU
MOCJIEIOBATEILHOM COCTUHEHNUH IBYX
pe3uctopos"

49

50

JlaGopartopHas pabota "IIpoBepka npaBuia
AJId CUJIBI TOKA IpH HapaJlJICIbHOM
COEJIMHEHUU PE3UCTOPOB"

Pemenue 3amgau Ha MMPUMCHCHHEC 3aKOHA Oma
JJIA pa3JInIHOro COCAMHCHUSA ITPOBOJHUKOB

51

PaboTa 1 MOLTHOCTB IEKTPUUECKOrO TOKA.
3akoH /[xoyinsa-JIeHna

52

53

54

JlaGopaTtopHast pabota "Onpeznenenue
paboTHl U MOIIHOCTH AJIEKTPHUUECKOTO TOKA"

DJeKTpuYecKue 1eny 1 MoTpeduTenn
3JIEKTpHUECcKOi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela
U uX B3aumojaeucTBus. ITocToOSHHBIN
ANEKTPUUECKUI TOK"

55

KonTponbhas pabota no teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela
U uX B3aumojaeucTBus. ITocToSHHBIN
AIIEKTPUYECKUH TOK"

56

ITocTossHHBIC MarHUThI, KX B3aNMOJICHCTBHE
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57

VYpok-uccinenosanue "M3ydenue nosueun
IIOCTOSIHHBIX MAarHuToB"

58

59

60

MarnautHoe 1oine. MarHuTHOE 1moJjie 3eMITH 1
€ro 3HadyeHue 71 KU3HU Ha 3emie

OnbIT OpcTeaa. MarautHoe nose
3JIEKTPUIECKOTO TOKa MarHuTHOE 1oJie
KaTYIIKH C TOKOM

[IprMeHeHue JIeKTPOMAarHUTOB B TEXHHKE.
JlaboparopHas pabota "M3yuenue aericTBus
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM"

61

DNEeKTpOIBUTATENb TOCTOSIHHOT'O TOKA.
Hcnonp3oBaHue 31€KTpoABUTaTEICH B
TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHncnopte. JlaboparopHas pabota
"KoHcTpyupoBaHue U U3ydeHue padboTbl
JJEKTpOoABUTaTENS"

62

OnpiTel Dapanes. 3aKOH NEKTPOMarHUTHOM
nHaykuuu. Ipasuno Jlenna

63

64

65

Dnektporereparop. CrocoObl MoMydeHus
ANEKTPUYECKON SHEPTUHU. DIIEKTPOCTAHIIAN
Ha BO300HOBIIIEMBIX NCTOYHUKAX SHEPTrUun

[ToarotoBka Kk KOHTPOIBHOM paboTe MO TeMe
"DJIeKTpUUECKUE U MAarHUTHBIE SIBJICHUS"

KonTpomnpHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHBIE SIBICHUS"

66

Pesepubrii ypok. Pabora ¢ Tekctamu mo
teme ""TernoBble siBIeHUS"
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PesepBHsiit ypok. Pabora ¢ TekcTamu 1mo

o7 teme "TloCTOSIHHBIN AIEKTPUUECKUA TOK" 1

68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
TeMe "MaruuTHbie SBICHUS"

OBULIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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9 KJIACC

Ne Jara
Tema ypoka npuMevYaHue
n/n Bcero IJ1aH pakr
1 Mexanudeckoe JBr>XeHue. MarepuainbHas 1
TOYKA
5 Cucrema orcyera. OTHOCHTEIIBHOCTD 1
MEXaHUYECKOT'O ABUKCHUS
3 PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE 1
4 HepaBHomepHoe npsSIMOJIMHENHOE IBUKEHHUE. 1
CpenHsisi ¥ MTHOBEHHAs CKOPOCTh
5 [IpsamosinHENHOE PAaBHOYCKOPEHHOE 1
JIBUKEHUE. Y CKOpEHUE
CKopoCTh TIPSMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKEHUs. [ paduk 1
CKOPOCTH
JlaGopatopHnas pabota "Onpeznenenue
7 YCKOPEHHUS Tea P PaBHOYCKOPEHHOM 1
NBIDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
8 CBobOoanoe magenue tea. OneITel [anumes 1
PaBHOMEpHOE ABMKEHUE TIO OKPY>KHOCTH.
9 [lepnon u wactora obpamenus. JInneitHas u 1
YTJIOBasi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
11 IIepBbiit 3ak0oH HproToHa. BexkTop cuiibl
12 Bropoii 3akon HeroToHa. 1
PaBHOelicTBYIOIIAs cHJla
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13

Tpertuii 3akon Hetotona. Cyrnepno3uiust Cuit

14

15

Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHOB
HrroTtona

Cuna ynpyroctu. 3akoH ['yka

16

17

Pemenue 3anay no teme «Cuina ynpyroctu»

JlabopaTopHas pabora «OnpeneneHue
KECTKOCTH TIPY>KUHBD»

18
19

Cuna tpenus

Pemenue 3amau mo treme «Cuma TPCHUA»

20

Jlaboparopuas pabota "Onpenencaue
Kod(puimeHTa TpeHUs CKOIbKCHUS"

21

22

Pemenue 3amau mo reme "3axoHsl HeroToHa.
Cuna ynpyroctu. Cuiia TpeHus"”

Cuna TSHKeCTH U 3aKOH BCEMHPHOT'O
TATOTCHHA. YCKOpeHI/Ie CBO6OI[HOFO naacHus

23

Ypok-koupepenius "JIBuKeHUE TEJI BOKPYT
rpaBUTalnOHHOTO IeHTpa (ComHeuHas
cucrema). ['amakTuku"

24

25

26

Pemrenue 3amay mo reme "Cuita TSHDKECTH U
3aKOH BCEMUPHOTO TATOTECHHUS"

IlepBas kocMHueCKasi CKOPOCTb.
HesecomocTs 1 neperpysku

PaBHOBeCHE MaTEpHATIBHOW TOYKHU.
AbGcomoTHO TBEpHOe Teno. PaBHoBecue
TBEPIOTO TENA € 3aKPEIVIEHHON OCBIO
BpalllCHUS

27

MowmeHnT cuibl. LleHTp TsokecTn
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28

Pemtenue 3amau mo reme "MOMEHT CHIBL.
LenTp TsixecTn"

29

30

31

[ToaroroBka K KOHTPOJILHOU PabOTE MO TEMe
"MexaHUYeCKOE IBUKEHE.
Bs3aumogeiictue Ten"

KontposbHas paboTa mo teme
"MexaHn4yeCcKoe IBUKEHUE.
Bsaumoneiictsue Ten"

Nmnynbc Tena. Umnynsc cuiibl. 3aKoH

COXpPAHCHUS UMITYJIbCA. anyroe nu
HEYIIpYyroe BSaHMOHCﬁCTBHe

32

Pemenue 3aia4 no teme "3aKOH COXpaHEHUS
uMmIyibca'"

33

34

VYpok-koHpepeHnus "PeakTBHOE IBHKEHUE
B IIPUPOJIE€ U TEXHUKE"

Mexann4geckas pa60Ta 1 MOITHOCTb

35

36

37

38

PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U
CUJIBI TPEHUS

JlaGopatopHnas pabora «OnpezneneHue
paboThI CUIIBI TPEHUS ITPU PAaBHOMEPHOM
JBUKEHHUH TeJla MO0 TOPU30HTAIBHON
MTOBEPXHOCTH»

Cs13b dHepruu U padoTel. [loTeHIManbHas
SHEPTUst

Kunernueckas sneprus. Teopema o
KUHETHYECKON SHEprUun

39

3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE
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40

Jlaboparopnas pabota «/3y4ueHue 3akoHa
COXPaHEHHSI SHEPTUI»

41

42

KonebarensHoe JABMXKXCHHUE U €T'O0
XapPaKTCPUCTHKHU

3aryxatomue kojiebaHus. BeiHyK1eHHbIE
Kkosebanns. Pe3onanc

43

MareMaTnueckuil U Npy>KUHHBIA MassTHUKH

44

45

Ypok-uccnenoBanue «3aBUCUMOCTb IIEpUOJIA
K0J1e0aHui OT )KECTKOCTHU IPY>KUHBI U MacChl
rpy3a»

[IpeBpaliieHre SHEPTUU IPU MEXAHHYECKUX
KOJIEOaHUAX

46

Jlaboparopuas pabota «OnpeneneHue
4acTOTHI U NIepro/ia KojaeOaHuil IpyKUHHOTO
MasITHUKA

47

48

49

Jlaboparopnast pabora «IIpoBepka
HE3aBUCHMOCTH TIepro/ia KojiebaHuii rpysa,
IMOABEIIEHHOI'0 K HUTH, OT MacChl rpy3a»

Mexanunueckue BoaHbI. CBOICTBA
MexaHW4ecKux BOJH. [IpooapHbIe 1
MOTIEPEYHBIE BOJTHBI

Ypok-koHpepeHus "MexaHn4ecKue BOTHBI
B TBEpOM Tene. CelicMuueckue BOIHbI"

50

51

3Byk. PacnipocTpaneHnue u oTpaxkeHue 3ByKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC

[lokymeHT co3gaH B anekTpoHHon copme. Ne 514 ot 15.04.2024. Ucnonnutens: MatuHa C.A.
Ctpanuua 55 n3 64. Ctpanuua cosgara: 15.04.2024 12:48

Il INIEKTPOHHBIN
=¥ TATAPCTAH



53

Ypok-koHpepeHus "YIbTpa3ByK u
MH(]Pa3BYK B MPUPOJIC U TEXHHUKE"

54

55

56

[ToaroroBka K KOHTPOJILHOU PabOTE MO TEMe
"3akoHbI coxpaHeHusl. MexaHnueckue
KoJieOaHusl U BOJIHBI"

KontponbHas padota mo teme "3aKoHbI
coxpaHeHus. Mexanundeckue KoyiebaHus u
BOJIHBI"

BJ'IeKTI)OMaFHI/ITHOG I10JIC.
9HeKTp0MaFHI/ITHBIe BOJIHBI

57

58

59

60

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "lkana
ANEKTPOMArHUTHBIX BOJH. Mcronb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
cBs3u"

VYpok-nuccnenosanue "M3ydeHne cBoiicTB
AJIEKTPOMAarHUTHBIX BOJIH C IIOMOILBIO
MOOMIIBHOTO TesedoHa"

Pemenne 3ama4d Ha OMpeaACIICHUEC YaCTOThI U
JJIMHBI BHCKTpOMaFHHTHOﬁ BOJIHbI

61

62

63

DneKTpOMarHuTHasi IpUpoaa CBETA.
CxopocTth cBeTa. BomHOBBIE CBOIMCTBA CBETA

Hcrounuku ceera. [IpsMonuneitHoe
pacnpocTtpaHeHue cBera. 3atMeHus ConHia
n JIyHb1

3aKoH OTpakeHUs CBeTa. 3epkaina. Pemenue
3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAKECHUS
CBETa
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64

[TpenomiieHne cBeTa. 3aKOH IMPETOMICHUS
cBeTa

65

66

67

68

[TonHOE BHYTpEHHEE OTPa’KEHHUE CBETA.
Vcnonp30BaHue MOJIHOTO BHYTPEHHETO
OTPa)KEHHSI B ONITUYECKUX CBETOBOAX

JlabGopaTopHas pabora "VccienoBanue
3aBUCHMOCTH YTJIa IPETOMIICHUSI CBETOBOTO
Jy4a OT yIJla ajieHus Ha rpaHule "BO3IyX-

crexiao"

Ypok-konpepenuus "Mcnoap3oBanue
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

JInuzel. OnTudyeckas cujia JIMH3EI

69

70

[TocTpoenue n3obpaxeHuit B TMH3aX
JlaGopatopHnas pabota "Onpeznenenue
(OKYCHOT'O PaCCTOSHUS U ONITUYECKOI CHITBI
coOuparorien TUH3bI"

71

VYpok-koudepenius "OnTuyecKue TNH30BbIC
npuOopsr"

72

73

I'na3 kak ontuyeckas cucreMa. 3peHue

VYpoxk-koupepenuus "edexrsr 3penus. Kak
COXPAaHUTH 3peHue"

74

Pasnoxxenue 6enoro csera B criekTp. OMNbITHI
Herorona. CnokeHne CleKTpajabHbIX IBETOB.
Jucnepcus ceera

75

JlaGopatopnas pabora "OnbITh O
Pa3NIoKEeHUIO OeJIoro CBEeTa B CHEKTP U
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BOCIIPUSTHIO IIBETA IIPEIMETOB MPU UX
HaOJII0JICHUHN Yepe3 [IBETOBbIC PHIbTpPHI"
Ypok-nipaktukyM "BosiHOBBIE CBOMCTBA

76 cBeTa: AMcIepcus, MHTepdepeHuns u 1
nudpaxus’”

77 Omnsitel Pesepdopaa u miianerapHas Mozeib 1
aToma

78 [Tocrynatel bopa. Moaens atoma bopa 1

79 Hcnyckanue v moryioneHne cCBeTa aTOMOM. 1
KBanTel. JInHelyaThIe CIIEKTPHI

80 Ypok-nipaktukym "Habntonenre cCrieKTpoB 1
ucIyckanus'"

81 PannoakTuBHOCTH M €€ BUIBI 1

82 Crpoenue atomHoro siapa. Hykinonnas 1
MOJIEJTb

83 PannoaktuBHbIe peBpanieHus. Mzoromnsl 1

84 Pemtenue 3amay o reme: "PagnoakTUBHEIE 1
npeBpauieHus "

85 [lepuon nonypacnana 1

86 VYpok-koHpepennus "PagnoakTuBHbIE 1
W3JIy4€HUS B IPUPOJE, MEIUIIMHE, TEXHUKE"

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 1
3apsI0BOTO U MacCOBOTO YHCEI

88 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b Macchl 1
Y SHEPTrUu

89 Pemenue 3agau no reme "AnepHeie 1
peakuun"
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90

Peakuu cunTe3a u neneHus saep.
Nctounuku sHeprun CosiHIa U 3BE31T

91

92

93

94

Ypok-koHpepenus " nepHas sHEpreTHKA.
JlercTBUA paguOAKTUBHBIX U3Iy4YEHUN Ha
JKUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJLHOM paboTe MO TeEMe

"DJIeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIE
SIBJICHUS "

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DneKkTpoMarHuTHbIie BOJHbL. KBaHTOBBIE
SIBJICHUS "

[ToBTOpenue, o6o6menue. Jlaboparopusie
pabotsl o kypcy "B3aumoneiicteue ten"

95

[ToBTOpenue, 06o61eHue. Peenue
PACUCTHBIX U KAYCCTBCHHBIX 3aaa4 110 TEMC
"TemnnoBsle nmporecch”

96

97

98

[ToBTOpenue, 06o61eHue. Peenue
pacyYeTHBIX U KaUYeCTBEHHBIX 33724 110 TEME
"KIIJI TerioBsIX aBurarencii”

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX U KaYECTBEHHBIX 3a]a4 110 TEME
"KIII anekTpoycTaHOBOK"

[ToBTOpenue, o6o6menue. Jlaboparopusie
paboTsl o kypcy "CBeToBbIe sIBIEHUS "
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[ToBTropenue, o6o0menue. Pabora ¢

99 TEKCTaMU 110 TeMe "3aKOHBI COXpPAHECHHS B 1
MeXaHHuKe"

100 [ToBTOpenue, 06o6menue. Pabora ¢ 1
texctamu 110 Teme "Koaebanust 1 BOIHBI"

101 [ToBTOpenue, o600meHne. Pabora ¢ 1
TekcTaMu 110 TeMme "CBeTOBBIC ABICHUS"
[ToBTOpenue, 0600meHue. Pabora ¢

102 TekcTamu 1o Teme "KBaHTOBas U siaepHas 1
¢buszuka"

OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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