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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mporpaMMmbl 10 (U3MKE HANpaBlIe€HO Ha (QOpPMHUpPOBaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHMs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3yibTaTaM 00YUYEeHHUs], a TAKKE
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISIETCA  CHUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
NpeIoCTaBIsieT HamOoyee SCHbIe OOpa3lbl NPUMEHEHWsS HAydHOTO METOoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronuxcs.

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

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JAaHHBIE M  KCIOJb30BaTh  HAYyYHbIE
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

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



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

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTC/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTEPHH M (PyHIaMEHTaIbHBIX 3aKOHOB (DH3HUKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEUIIeMy 00YYEHHIO 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, AJIEKTPUUYECKUX, 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 JOCTIKCHUSX (DU3UKH, aHAIH3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

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

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHMUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHUAYAIbHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXXAHUE OBYUYEHUA
7 KIIACC

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

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3MepeHue Qusnyeckux BennuuH. Pusznueckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

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

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTAJNIMYECKNX) TeJl. B3aMMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HaOGmonenue — siBieHuid,  OOBSACHAIOIIMXCS ~ TNPUTSIKEHUEM  WIIHU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3ammopaeicTBHe Tel Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cuita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Cuiia ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHre B IpUpOoIe 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. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBXKEHUs OpycKa WM IIapuKa 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 ¥ YBEIMYCHU JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

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

Jlabopamopuvie pabomul u onvimol.

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 MacChl TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30NOABEMHOCTH.

o vk w N e
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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 oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TenuioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mogenu TBEPAOTO, >KUJAKOTO M Tra3000pa3HOr0 COCTOSHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXEHUW MOJIEKYISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBs3b TeMIEpATypbl CO CKOPOCTBHIO TEIJIOBOTO JBHKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIUIOBOE paBHOBecHE. YpaBHEHHE TeruioBoro Oananca. IlmaBineHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXpAHEHHUSI ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO TBUKEHHUSL.
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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.

Bunae! Termonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. 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 IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaNIOHE IINPUIIA.

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

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

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPrud Tella B Pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

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

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (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).



Hocurtenu 3ieKTpUUECKUX 3apsioB. DJIEMEHTAPHbBIA AIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
st ydactka uenu.  [locnmenoBaTenbHOE W MApajuIENIbBHOE  COCIMHEHHUE
IIPOBOJIHUKOB.

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

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MarHUTHOTO 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.
DJNEKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKH M AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO 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 MAarHUTHOTO NOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimol.

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 peryJupoBaHUe HANIPSAKEHUS.

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

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
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  JJICKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydeHre MarHUTHOTO TOJiE  TOCTOSIHHBIX ~ MAarHUTOB TIPH  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:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHHS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

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

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 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 TyTeHd M TPAEKTOPUM JBUIKEHHUSI OJIHOTO W TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3Mepenne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUSL.
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
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

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 TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM 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 CKOJIBXKEHUS 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
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIEOATETHHOM JIBHIKECHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3ByKa M BbicoTa TOHA. OTpaxkeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

HabGnronenue konebanuii 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 M IEPHOJ1a KOJEOAHHUI NMPY>KMHHOTO MasiTHUKA.

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

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

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIeOAHWH rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipys3a.

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

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. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS 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. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. 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 pacCEerBarOIIECH 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.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpaK€HHUs CBETOBOrO Jyda OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

S A A B

3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlonydeHnue n3o0pakeHUM C MOMOIIBIO COOMPAIOIEH JTUH3BIL.
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 mimanerapHas mojenb atroma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmoixypacnaga aTOMHBIX sIIEp.

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. JleMCTBHS paguOaKTHBHBIX HW3IYyYECHHU HA YKUBBIC
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 usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomeul 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.

[ToBTOpUTENHEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH AJI1 CUCTEMATU3ALUU
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 o00yyaroluxcs,
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
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEJOBaHUS



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

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a Ccué€r TOro, 4yro oOOyyarolluecs BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
IIPENJIaracTCs:

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

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCTOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHHUs BCEX U3BECTHBIX 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 JOCTMKCHHE JIMYHOCTHBIX, 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:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nuecKol HayKu;

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

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

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKHX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOT'0 NMO3HAHUMA:

— 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 3A0POBbSI M  J3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedieKCUH, MpPU3HAHUE CBOETr0 MpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM YHCIE M (PU3HUECKHUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Kalolllel Cpeibl, IJIaHUPOBAHUSI TOCTYNKOB W OILICHKH HUX
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 MPAKTUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUMU, B TOM YHcCie (OPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

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

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISABJISATH B3aUMOCBS3H IIPUPO/IbI, OOIIECTBA
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHUS TporpamMmbl M0 (U3MKE Ha yPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJSITh M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKUH OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
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 IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTAaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIBKMX BapUaHTOB pEIIEHUs, BbIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

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

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

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TaKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIIPETUPOBATH MH(POPMAITHTO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (OpMY TIPEICTaBICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKkoi U MX KOMOWHAITHSIMH.

KoMMyHHUKAaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
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 PE3ybTAaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

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

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOTHI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PA3IMYHBIX MOAXOAAX MPUHATUA  pEUIeHUH
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTE, apryMEeHTUPOBATh MIPeAiaraéMble BAPUAHTHI PEILICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIOBUSIM;

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 GU3NUECKUX 3a]a4 WU
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYrOTo.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaOI0/IeHNE, SKCIIEPUMEHT, MOJENb, TUIOTe3a, CAUHHIIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeJIaMH, S>KUIKOCTAMH H
razamM, arMoc()epHO€ [aBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacrmo3HaBaThb INPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uHuclie (U3NYECKUE SABJICHHUS B MPHUPOJE:
IpPUMEPHI ABWKCHUS C PA3IUYHBIMU CKOPOCTSMHU B KMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHUs] B MNPHUPOJIE U TEXHHUKE, BIIMSHUE
aTMOoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTh MPAKTUYECKYIO 33a/layy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSAS CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSDKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KHHETHYECKasT W TOTCHIIMAIbHAS JHEPTUs), MPU OMHUCAHUHU TPABUIBHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUECKUE SBICHUS U MPOLIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, NpU HTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
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;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33Jau 3alIUCBhIBATh KPAaTKOE yCIOBHUE, MOJCTABIATh (PU3NUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXKHO PpELIUTh NpPU MOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUM WU
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0bEMa, CHUJIBI U TEMIIEpPaTypbl C UCIOJb30BAaHUEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpYroll C HCIOJIb30BAHUEM IMPSMBIX HM3MEPEHUN (3aBUCUMOCTH IYTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JBHIKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHMS, CcOOUpaTh YCTAaHOBKY W
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTH KOCBEHHBIE H3MEpPEHUS (U3MYECKUX BEIUYWH (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
NPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMU: TIpH
BBITIOJITHCHUH HW3MEPEHHUN COOMpaTh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY U
BBEIYHCIIATH 3HAYCHUE HCKOMOW BEIMYWHBI,

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

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JTUHAMOMETp, COOOIIAIOIIMECS COCYyIbl, Oapomerp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
XKU3HU 1)1 obecriedeHus: 6€30MacHOCTU TPH OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3aIPOCOM, HAa OCHOBE UMEIOIITNXCS
3HAHMM W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh NP BBITIOJTHEHUN YUCOHBIX 3aJaHUH HAYYIHO--TIOMY/ISIPHYIO
auTepatypy  (u3mdeckoro copepKaHHs, CIPaBOYHBIE MaTEepHAIIbI,
pecypchl cetu MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 UCTOYHUKOB WH(pOpMAIMU (HU3HUUECKOTO COACPKAHUS, B TOM



qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUS O Pe3ybTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBIM TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenesarhb
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYIIbI,  BBICTPAUBaTh
KOMMYHUKATUBHOE B3aHMOJCHCTBUE, YUUTHIBAS MHEHHE OKPY KAFOLIHX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTALUIMYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SIBJICHUS (TEIJIOBOE pPACIIMpPEHUE W CKaThe, Tervlonepesaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apANIOB, ACHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUTUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CoJHIa, 3aMep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeJIbHAas TEeIJIOEMKOCTh BEIECTBA, VYACJNbHAs TEIUIOTa



IUTaBIICHUS, yJeNbHas TeIoTa mnapooOpa3oBaHusi, yJeNbHas TEIioTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHBIIEHHWE  BellecTBa, paboTa U MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO--KHHETUYECKOW TEOpUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma AJis yJacTKa LEeNu, 3aKOH
JIxoynsa—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 CUTyalllii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
IaroB C OMopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PUBMUYECKHUX SIBICHUIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTte pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXOoJuMble il €€ pelIeHUs, NPOBOAMTH pPAcu€Thl U CpPAaBHUBATh
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBENICHUSI MCCIIEOBAHUS, J€JIaTh BBIBOJBL,

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydarolleil (MOTJIoNarolei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIECUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alisl MAarHUTHBIX TOJEH MOCTOSHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTAa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ MPSIMBIE  WM3MEPEHHUS  TEeMIepaTypbl, OTHOCHUTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTU OJHOM (PU3MUECKON BETUYHUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTUBIICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN MOIEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NpPOBOAHMK, OT HaNpsyKEHUs Ha  IPOBOJHMKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPAThH
HKCMEPUMEHTAIbHYIO YCTAaHOBKY, CJ€aysl MPEAJIOKEHHON MHCTPYKUUHU, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

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

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
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), JIEKTPUUECKHE
IpEeIOXPaHUTENH, JIEKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUraTeIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUECKHX



Henei ¢ mocjaea0BaTeIbHbIM U MapajuIeIbHBIM COSAMHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUS (U3MYECKUX 3HAHUUA B TOBCEAHEBHOM
JKU3HU I oOecneueHrst 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYHIECTBJIATh TMOUCK HHpOpMauu (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHMM U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
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 uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (usukw,
COIIPOBOX/IATh BBICTYIUICHHUE MTPE3CHTALINEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIaI B
JIeSITEIbHOCTH TPYIIIBI, BRICTPANBaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHS: CHUCTeMa OTcuéTa, MaTephalibHasi ToOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXaHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyaTh ABJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHUE, PAaBHOYCKOPEHHOE IPSIMOJIMHEMHOE [BH)KEHHE, CBOOOIHOE
NaJICeHUE TeJl, PABHOMEPHOE JIBHIKEHUE 110 OKPYKHOCTH, B3aUMOJIEHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAKECHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue Oeoro ceTa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3ZHUKHOBEHHUE JIMHEHYATOrO CIIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpy’XalleM Mupe (B TOM uucie (PU3NYECKUE SIBICHUS B IPHUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPa(UOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHMH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IPU3HAKU) (U3NYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJIA YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KHUHETHYECKash SHEPrus, IOJIHAs MEXaHU4ecKas >SHeprus,
NEPUOJ U YacToTa KosieOaHul, UIMHA BOJIHBI, IPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYeHUsI W €IUHULIBI (PU3MUYECKUX BEIUYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs SHEPTuu, 3aKOH BCEMHUPHOIO TITOTEHUS,



OPUHLIMIT CYNEPHO3UIMN CUJI, MPHUHIMI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
IpU SIIEPHBIX peaKklusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBACHEHHE u3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (OmMparomuyecs Ha CcuUcTeMy wu3  2-3
YpaBHEHUI), UCHOJB3YSl 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 33/Jayd 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXKHO PpELIUTh MpPU [MOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUM WU
¢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, MPSAMOJIMHENHOE pacCIPOCTPaHEHHE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMera B cOoOuparouiei
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpylOBaHUs, ONHUCBHIBATH XOJ  ONbITAa U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepuTENHHOTO PUOOpPa);

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



Py PABHOYCKOPEHHOM [IBIDKCHHHM 0€3 HadaJbHOW CKOPOCTH, MEPHOIa
KOJICOaHMI MaTeMaTHYeCKOT0 MAasSTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bU3NMYeCKUX BETWYMH B BUAC TaONHII U TPaPUKOB, N1€JaTh BBIBOIBI 10
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOr0o W TMPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroNie JIMH3bI, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CIICTys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIMYMHBI M aHAJTM3UPOBATH MOYICHHBIC PE3YyIbTAThI C YUETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKA, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETP, MATYMKH TOJOKCHUS, PACCTOSHUS W YCKOpPEHHUsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7a4, ONTHYCCKUE CXEMBI JIJIs
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MYECKUX 3HAHWKA B TIOBCEIHEBHOMU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TOWCK WH(pOpManuu (PU3NUECKOTO CONEpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITI0JI30BATh MPHU BBHIMOJHEHUN YUEOHBIX 3aJJaHUI Hay4YHO--TIOMYJISPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uH(OpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOrO COJEp KaHMUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
JESATENIbHOCTH, TMpPH 3TOM TPAaMOTHO  HCIOJIB30BaTh  HM3yUYEHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTanuel ¢ yd4yéToM OCOOEHHOCTEH ayauTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 2 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
99 JIBroKeHre 1 B3aUMOICHCTBUE YaCTHII 1 bubnmoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 . https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

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

33 Cuna. Brager orn 14 2 https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenaya naBnenust TBEpAbIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaprerite xuAKocTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Paboa # MomHOCT 3 1 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbie IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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




HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®du3nka — HayKa 0 IpUpo/Ie.
dusunueckue IBICHUA
3 dusnueckue BEINYNHBI U UX 1
U3MepeHue
JlaGopaTopHas padora Nel
4 "OnpeneneHue eHbl JeTeHUS IKaIbl 1 1
WU3MEpUTENBHOTO Mpudopa.”
MeTo/1bI Hay9IHOTO TTO3HAHHUS.
5 Onucanne GpU3NIECKHUX SBICHUM C 1 bubmmorexa [TOK
N https://m.edsoo.ru/ff09f72a
IIOMOILIBIO MOJIENEN
6 Bxoanas konTponpHas pabora 1 1
Crpoenue BemiectBa. ONBITHI,
7 JIOKa3bIBAIOIINE JUCKPETHOE 1 bubmnorexa [IOK
p https://m.edsoo.ru/ff09fe0a
CTpOCHHE BEIECTBA
8 JIBr>KeHHEe YacTHI] BEUIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e
JlaGopatopnas padora Ne2 "Ouenka
9 JMaMeTpa aToMa METOAOM PsJIOB (C 1 1
ucrnoinb3oBaHueM ¢otorpaduii)."”
10 ArperaTHbIe COCTOSTHUS BEIIeCTBA
11 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN bubmuoreka [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Bozbl. O000IIEHNE 110 pa3ieny
«[TepBOHAYaIbHBIC CBEJCHHUS O
CTPOCHHH BEIIECTBAY

https://m.edsoo.ru/ff0a0378

MexaHnueckoe IBUKEHUE.

12 PaBHOMEpHOE 1 HEpABHOMEPHOE bubmorexa HOK
P p p https://m.edsoo.ru/ff0a05c6
JBIKEHUE
CkopocTb. ENMHHIIBI CKOPOCTH.
JIaboparopHas padora Ne3
13 "On Ie) GHI;HI/IGI: eIHeN CKOPOCTH bubmorexa LIOK
ped pel p https://m.edsoo.ru/ff0a079c
CKOJIb)KEHUS OpycKa WU IIapHKa 110
HaAKJIOHHOH IUIOCKOCTH."
14 Pacuer iyt 1 BpeMeHU NBMKECHUA bubmorexa [IOK
yr P a https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubnuoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTB BemecTBa. PacyeT macchbl bubmuorexa [JOK
1 00BbeMa TeJla O €r0 IIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota No4
17 «OrnpeneneHne IIOTHOCTH TBEPAOTO
TEIAN
18 Pemenne 3amay mo treme "IioTHOCTE bubmuorexa [JOK
BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3auMoaercTeug Ten. Cuia
yrnpyrocti. 3akoH ['yka
JlaGopatopnas paborta Ne5
20 «M3yuenue 3aBucuMoOCT!

pactsbkeHus (nedopmarn) IpyKUHbI



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

OT MPUJIOKEHHOUN CUIIBD)

21 [[SIBnenme TsaroTenus. Cuiia TsHKeCTH
CBsi3b MEX]y CUJION TSKECTH U

22 Maccoii Tena. Bec Tena. Pemenue bubmmorexa LIOK

e ' \ https://m.edso0.ru/ff0al778
3ana4 1o reme "Cua TSxKecTH
Cuna TsKeCcTH Ha JPYTUX IUIaHeTax. bubmuorexa [IOK

23
OU3NYECKUE XAPAKTEPUCTHKHU TUIAHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

24 N3mepenne cuit. JluHamomeT

p A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tema. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX
26 10 OJTHOM IPSIMOI bubmorera [JOK
2P ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

97 Pemenue 3ana4 nmo Teme
"PaBHoneiicTByromIas cr"

28 Cuia TpeHus u e€ Bubl. TpeHue B bubnuoteka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota Ne6
«M3yueHne 3aBUCUMOCTH CHJIBI

29 TPEHUS CKOJIbXKEHHUS OT CHIIbI bubmmorexa [OK

p https://m.edsoo.ru/ff0alcc8
JIABJICHUS U XapaKTepa
COTPUKACAIOIIUXCS TOBEPXHOCTEI»

30 [TosryrooBast KOHTpOIBHAS paboTa
Pemenue 3agau no remam: «Bec

31 tenay, «I'padpudeckoe n3odbpaxenue bubmuoreka [IOK

cuny, «Cunbly, «PaBHOAEHCTBYIOIIAS
CHIT»

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

KonrponbHas pabora mo remam:
«MexaHH4ecKoe IBIIKCHUEY,

32 «Macca, IIJIOTHOCTEY, «Bec Temay,
«"paduyeckoe n300paKeHUE CHIT»,
«Cunbi»
33 Hasnenne. CriocoObl yMEHBIIICHUS U bubnmoreka [JOK
YBEJIMYEHHUS 1aBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh
34 aBJICHUS Ta3a OT 00bEMa bubmorexa LHOK
o ’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBiaeHUs TBEPABIMU
35 TeJ‘EIBfH xclil KOCTSIMH H faﬂsaMH bubmorexa [JOK
> A ' https://m.edsoo.ru/ff0a25b0
3akoH [lackamns
36 JlaBneHne B )KUAKOCTH U Ta3e, bu6mmoreka [IOK
BBI3BAHHOE JICCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «Jlapnenue B bu6mmoreka [IOK
JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826
bu6nmoreka [JOK
38 Coob
OODIIAIOIIHACCH COCY BT https://m.edsoo.ru/ff0a2970
bu6mmorexa [IOK
39 r i
HAPABIMHCCKIH Tpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBon
JKUJIKOCTHBIA HAcOC
41 ATmochepa 3eMiIH U IPUYKHBL € bubmuoreka [IOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnuorexa [JOK
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocepHOTo TaBICHUS. bubnmuorexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

OmnsiT Toppuuennu

https://m.edsoo.ru/ff0a2da8

3aBUCUMOCTBH aTMOC(HEPHOTO

44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmmorexa [TOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme "
AtMocdepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA
47 MOrPY’KEHHOE B HUX TEJO bubmmorexa [JOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota Ne7
48 «OmnpeneneHue BhITAIKUBAIOIICH bubnmnoreka [JOK
CHUJIbI, IEVCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTH)
JlaGopatopnas pabora Ne§ mo teme
49 «MccnenoBanne 3aBUCUMOCTH Beca bubmuorexa [JOK
TeNa B BOJE OT 00bEMa MOTrpyKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTh YaCTH TEJIa»
bubmuorexa [JOK
50 [1naBanue Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota Ne9
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKH H
onpezeeHue € rpy30noabEMHOCTH"
Pemenwue 3anay mo Temam:
bu6mmoreka [IOK
52 «IlnaBanue cynos.

BosnyxorutaBanue», «/laBineHue

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

TBCPABIX TCJI, )I(I/I[[KOCTCﬁ u ra3oB»

KonTponbhas pabota no teme

53 «JlaBieHre TBEPABIX TN, KUAKOCTEH

Y Ta30B»
bu6mmoreka [IOK

>4 Mexareckas padora https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK

> MomrocTs. EAMHHIE MOMIHOCTH https://m.edsoo.ru/ff0a3f82
Pemenue 3agau no reme

56 " " 1

Mexanunueckast pabota. MOIIHOCTb

57 IIpocThie Mexanu3Mbl. Poiyar.
PaBHOBecHe cuut Ha phIuare
Perdaru B TexHuke, OBITY U IPUPO/IE.

58 JlaboparopHnast pabota 05 bubnuoteka [JOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3agad mo teme «Y clioBust bubmuorexa [JOK
PaBHOBECHSI pbI4ara» https://m.edsoo.ru/ff0a48a6
Koaddutment nonesnoro neiictpust

60 Mexanusma. Jlaboparopnas pabota 05
Nel0 «M3mepenue KII/] nHakinoHHOM
TIJIOCKOCTH

61 Pemenue 3amau mo reme "Pabora, bubmuorexa [JOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexanunyeckas SHEpIHusl.

62 Kunetnueckas 1 nmoTeHIHaIbHasA bubmmorexa [TOK

https://m.edsoo.ru/ff0a4252
JHEprus
63 3aK0H COXpaHEHHUs MEXaHUYECKON bubnmuorexa [JOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEPrUu

https://m.edsoo.ru/ff0a4360

JlaGopaTtopHnas padota Nel 1

64 "H3ydeHue 3aKOHA COXpaHEHHUS 1 1
MEXaHWYECKOM IHepruu. "
65 [IpomexxyTouHas arrectarus 1
66 PesepBHblit ypok. Pabota ¢ Tekctamu 1 bubmuorexa [IOK
o TeMe "MexaHuueckoe ABmkeHue" https://m.edsoo.ru/ff0adee6
PesepBHbliit ypok. Pabota ¢ Tekctamu
67 o Teme "JlaBnenue TBEPABIX TE, 1 bubnnorexa [IOK
B " https://m.edsoo.ru/ff0a4ffe
AKHUJIKOCTEN U ra3oB
PesepBHrlit ypok. Pabota ¢ Tekctamu
68 o TeMe "Pabdora. MOLIHOCTS. 1
Oueprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHHETHYECKON TEOPUU U UX OIBITHBIC 1 bubmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA
4 BEIIECTBA HA OCHOBE ITOJIOKEHUI 1
MOJICKYJIIPHO-KUHETHYECKOU TEOPHH.
Kpucrannnueckue u amopdusie Tena
bu6nmoreka [JOK
5 Bxopaunas koHTpoJIbHAsg padoTta 1 1
g P p https://m.edsoo.ru/ff0a5800
5 CmauuBaHMe U KallUJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclInpeHne U CKATHE 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TETIOBOTO JIBUKECHHS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK

U3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

bubmuorexa [JOK

10 B e epe
WL TeIoTEpeAasi https://m.edsoo.ru/ff0a6412
JlabGopaTtopHas padota Nel
"Habaronenne n3MeHEeHUs
11 BHYTPEHHEH YHEPrUu Tea B bubmmorexa [JOK
yip P https://m.edsoo.ru/ff0a65c0
pe3yibTaTe TeIuIonepeaaun u padboThl
BHEITHUX CHJL."
12 KonunuecTBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TETUIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHEHHE TEIIOBOTO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota Ne2
14 "HccnenoBanue siBJICHUS bubmuorexa [JOK
TEII000MEHa IPU CMEUTUBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacuer xonuvecTBa TEIIOTHI,
15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJICISIEMOTO UM TIPH OXJIXKICHUU
Jlaboparopnas pabota Ne3
16 "On I; CJ'IIC)HI/IC g eJIbHOU bubmorexa HOK
pedt 1 | https://m.edsoo.ru/ff0a6bb0
TEITIOEMKOCTH BEIECTBA
17 DHeprus TOIMBA. Y AeIbHas TeIoTa bubnuorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE
18 KPUCTAUIMIECKUX TeJl. Y IeNIbHast bubmorexa HOK
p ide https://m.edsoo.ru/ff0a71d2
TETUIOTA TUIABJICHUS
19 JlaGopatopHnas pabora Ned bubmuoreka [IOK

"OnpeneneHue yaeabHOU TeIOThI

https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

mIaBjaeHus apaa"

20

21

22

ITapooGpa3zoBaHue U KOHAECHCALMSL.
Hcnapenue

Kuneunune. Y nensHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCHMOCTb TEMITEPATyPbl KUTICHHS
0T aTMOC(EepHOTO JaBICHUS

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota Ne5"Ormnpenenenue
OTHOCUTEJIbHOM BJIAXKHOCTH BO3ayXxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

24

25

26

[TpuHIMIBI PaOOTHI TETLIIOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAaHUSI
KII/I TermoBoro nBuraTess.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpebl

3aKOH COXpaHEHMS U MIPEBPALLICHUS
SHEPTUHU B TEIIOBBIX Mpolieccax

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe ""TerIoBeIe IBIICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BenecTBa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TerioBEle aBieHuA. I3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpusanus Ten. [[Ba pona



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

QJICKTPHUYCCKUX 3apA10B

DJIeKTpu3alus TeJl MHIYKIUEH U NIpU

30 CONPUKOCHOBEHHHU. B3anmoeiicTpre
3apsoKeHHBbIX Tel. 3akoH Kysona
31 [TonmyrogoBast KOHTpOJIBbHAS paboTa bubmmorexa LIOK
T P P https://m.edsoo.ru/ff0a87e4
DIeKTpUUECcKOe MoJe.
32 Hanps:keHHOCTB 3JIEKTPUUYECKOro bubnnoreka [JOK
nosist. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEN
Hocurenu snexkTpuueckux 3apsiioB.
33 DOneMeHTapHbIil 3apsa. CTpoeHue
aToma
34 IIpOBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnnoreka [JOK
COXPAHEHUS JIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha mpyUMeHEHNE bubnuoreka [IOK
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIIOBUS €r0
36 cymiectBoBaHus. UcToOUHUKH bubmmorexa [IOK
4 i https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleficTBUS DIIEKTPUYECKOT0 TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
38 JleiicTBHE IEKTPUUYECKOTO MO Ha
MIPOBOJHUKH M TUIJIEKTPUKH
DJIEKTPUYECKUI TOK B METaJIax, bubnmuorexa [JOK
39
JKUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Uenb U e€ COCTaBHbIE

qacTu



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

Cuna toxka. JlabopaTopHas padora Ne6

41 "U3mepeHue u peryJaupoBaHUuE CHITBI 0.5 bubmmorexa [JOK
.\ P peryimp ' https://m.edsoo.ru/ff0ag8bd6
TOKa
DNEKTPUUECKOE HATIPSKEHHE.
Bonbsr™merp. JIaboparopras pabota bubnmoreka [JOK
42 0.5
No7 "U3mepeHnue u peryiupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspKeHus"
ConpoTHuBieHHE TPOBOAHUKA. bubnuorexa [IOK
43
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabota Ne8
"3aBUCHUMOCTD 3JIEKTPUUYECKOTO
44 COMPOTHUBJICHHUS ITPOBOJHHUKA OT €T0 1 bubmorexa HOK
P pOoBOR https://m.edsoo.ru/ff0aa738
JUTAHBI, IO/ ITOTICPEIHOTO
ceueHus u marepuana”
3aBUCHUMOCTH CHJIBI TOKA OT
45 HanpsbkeHus. 3akoH OMa 115 ygacTka bubmorexa HOK
P ' sy https://m.edsoo.ru/ff0aad4a
enu
JlaGopatopnas pa6ora Ne9
"HccnegoBanue 3aBUCUMOCTH CUJIBI
46 TOKa, U €ro yepe3 pe3ucrTop, OT 1 bubmmorexa [OK
> Y Pes p P, https://m.edsoo.ru/ff0aa04e
COTMPOTUBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”
47 [TocnegoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlaGoparopHas padora NelO
48 "[IpoBepka mmpaBuiIa CIOKEHUS 1 bubnnorexka [JOK

HanpsHKEHUH MpH MOCIeA0BaTEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

Jlaboparopnas pabota Nel 1
"IIpoBepka npaBuiia i CUIbI TOKA

bubmuoreka [JOK

49
MpY MapAJJIETLHOM COSTMHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3a1a4 Ha npuMEHEHUE
50 3akoHa OMa JIJist pa3IngHOTrO bubmmorexa [JOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS POBOIHUKOB
51 PaboTta u MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [JOK
Toka. 3akoH Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabota Nel2
52 "OnpeneneHue paboThl U MOIITHOCTH bubmorexa HOK
bed P " B https://m.edsoo.ru/ff0ab3e0
ANEKTPUUYECKOTO TOKa
DneKTpuYecKre Hen U MOTpeOuTenu
53 ANEKTPUYECKON SHEPTUU B OBIT bubmmorexa [OK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEeKTPUUYECKHE 3aps/Ibl.
54 3apsiKeHHbIE Tella U UX bubmorexa HOK
PIBREHIE . https://m.edsoo.ru/ff0abd2c
B3aumoeiicTBus. [locTosHHBIN
AIEKTPUUYECKUN TOK"
KonTponbhas pabota no teme
"DeKTpUUecKHe 3apsiIbl.
55 3a H)KTCII)-IHBIG Tena Hpnx bubmorexa HOK
P N . https://m.edsoo.ru/ff0abea8
B3anmoJieiicTBus. [locTosSHHBIN
AIEKTPUUYECKUN TOK"
56 [TocTossHHBIC MAarHUTHI, X
B3aHMOJICIICTBUE
bubnmoreka [JOK
57 JlabopaTtopHas pabota Nel3 A

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0

"N3ydyeHrne MarHuTHOIO MOJIs
MTOCTOSTHHBIX MarHUTOB TIPH UX
00beIMHEHNH U pa3eieHuH."

58

MaruautHoe nosie. MarauTHOE 1oJie
3eMiId U €ro 3HaUYeHHE JUIS JKU3HU Ha
3emiie

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

59

60

61

62

63

OnbIT OpcTena. MaroutHoe mose
AJIEKTPUYECKOI0 TOKa MaruHuTHoe
T0JI€ KaTYIIKH C TOKOM

[IpumeHeHue HIeKTPOMarHuToB B
texHuke. JJaboparopuas paborta Nel4
"N3yueHue neicTBUsSI MArHUTHOTO
TIOJIs1 Ha MPOBOJAHHUK C TOKOM"

DNEeKTpOABUTATENb TOCTOSHHOTO
Toka. Micnonp3oBaHue
JIEKTpOBUraTeneil B TEeXHHYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
Jlabopartopnast pabota Nel5
"KoHcTpynpoBaHue 1 u3ydeHue
paboTHI AJIEKTpOoABUTATENS "

OmnbiTel @apasest. 3akoH
AJIEKTPOMArHUTHON WHIYKITUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DIICKTPUUCCKON DHEPTUH.
DJEKTPOCTAHIINK Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUU

0.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

64

[ToaroroBka Kk KOHTPOILHOU paboTe



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

110 TeMe "DJIEKTPUUECKHUE U
MAaTrHUTHBIC SIBJIeHUS"

65 [TpomesxyTouHas arTecTanus 1 bubmmorexa [JOK
P . t https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. Pabota ¢ Tekctamu bubnuoreka [IOK
66 1
no teme "TemoBele siBneHus" https://m.edsoo.ru/ff0accse
PesepBHrlit ypok. Pabota ¢ Tekctamu
67 o teme "[locTosHHBII 1 bubmmorexa [JOK
. https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKUI TOK
68 PesepBHrlit ypok. Pabota ¢ Tekctamu 1
1o Teme "MarHuTHsbl€ siBJIeHUs"
OBIIEE KOJIMYECTBO YACOB I10 68 15

[NPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue i[:;:ennﬂ :)I;I[()l;l;?)]:;feﬂbﬂble
padoThI padoThI pecypeni

1 MexaHuueckoe TBUKEHHE. 1
MartepuanbpHas TOUYKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEIHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabdota Nel

7 "OmnpeneneHue yCKOpEHus Teja mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 BxoaHast koHTponpHast paboTta 1 1
CBoOomHoe nagenne tein. OIbITH

9 lanunes. PaBHoMepHOE ABUKEHUE TIO 1 bubmmorexa TTOK

okpyxHocTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 IleHTpOCTpEeMUTENHHOE YCKOPEHUE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAS cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaympyroemu. Saon I'ya im0z
16 Pemenue 3amau mo reme «Cuia
YIIPYTOCTHY
17 Jlaboparopnast pabota No2 bubnnorexa [JOK
«OrnpeneneHune KeCTKOCTH MPY>KUHBD) https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperns https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
Jlaboparopnas padota Ne3
20 "Ol‘[pg,Z[CJ'IEHI/Ie If(oaq)(bnuneHTa TpeHus BH6J?HOTeKa HOK
S https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cumna bubmorexa [IOK
" https://m.edsoo.ru/ff0afb8e
TpPEHUS
22 Cwuia TSOKeCTH U 3aKOH BCEMHUPHOTO bubnuoteka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
naJIcHUs

https://m.edsoo.ru/ff0af044

JIBr>KeHue Teln BOKPYT

23 rpaBuTalinoHHOro neHTpa (ConHeuHas
cucrema). ["amakTukm.
Pemenwne 3agau mo teme "Cuna
24 TSDKECTU U 3§KOH BCEMHUPHOI'O bubmmorexa LIOK
P https://m.edsoo.ru/ff0af5f8
TAroTCHH"

o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnuorexa [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepHAIBHONW TOYKHU.

26 AOGCOTIOTHO TBEPIOE TEIIO. bubmmorexa [JOK
PaBHOBecue TBEp0OTO TENA C https://m.edsoo.ru/ffOafe36
3aKpEIIEHHOW OCBhIO BPAILIEHUS

27 MowmenT cuinsl. LeHnTp TspKecTn

28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cuibl. L{enTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBLHOU pabOTE IO

29 TemMe "MexaHquCI:Ee BI/I)KGEI/IC brbmmorexa LTOK

. ")I ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten
KonTpombras pabora mo teme
30 "MeTI; quCKfe BIDKECHHE bubmmorexa LIOK
XaH .
N g https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue Ten"
Nmnynbe Tena. UMiynbe cuiibl. 3aKoH
31 co z CHUS UMII J'II)Za Yupyroe u bubmmorexa LIOK
XpaH .
P y N 24 https://m.edsoo.ru/ff0b07fa
HEYMPYroe B3auMOJICHCTBIE
32 Pemenue 3agad mo reme "3akoH bubnuorexa [JOK

COXpPaHEHHUs uMIysbca"

https://m.edsoo.ru/ffOb096¢c



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

PeakTrBHOE NBUKEHUE B IPUPOAE U

33
TEXHHUKE.
bubnunoreka LIOK
34 Mexannueckas paboTa U MOITHOCTh https://m.edsoo.ru/Ff0b0ag4
PaboTa CHIIbI TSKECTH, CHIIBI bubnuorexa [JOK
35
YIPYTOCTH U CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota Ned
36 «Onpenenenue padOThI CUIIbI TPEHUS
IIPY pAaBHOMEPHOM JIBUYKEHHUH TeJIa 110
TOPU30HTAJILHOM TOBEPXHOCTH
37 CBs3b 3HEPrUM U pabOTHI.
[TorennuanpHast SHEprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KMHETUYECKOU DHEPrUUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora Ne5 «M3y4yenue bubmmnoreka [HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHoOE IBUKEHNUE U €TO bubmmoreka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojeOaHusl. bubnunorexa LIOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ Npy>KUHHBINA
MasiTHUKH
[IpeBpamienue sHepruu Npu
44 MEXaHUYECKHX KoeOanusx. Pemenne but6mmorexa [IOK

3a7a4 110 TeME: «3aBUCUMOCTH
neproja KolebaHuii OT KECTKOCTU

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

IIPYKUHBI U MacChl Ipy3a»

45

46

[TonyromoBas koHTpoIbHAs paboTa

Jlaboparopnas padota Ne6
«OmpeneneHne YacToThl M EPUOIa
KOJICOAHHI TPYKUHHOTO MasTHUKA

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas padota Ne7 «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJeOaHni
rpy3a, MOJBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJTHBI

bubnuoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

50

MexaHn4eCcKue BOJHBI B TBEPAOM
Tene. CelicMrUuYecKie BOIHBI.

3Byk. PacnipocTpaHeHnue u oTpaxeHue
3ByKa

51

52

53

Habmronenne 3aBUCUMOCTH BBICOTHI
3BYyKa OT YaCTOTHI

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC

VYibTpa3ByK U HH(pPa3BYK B IPUPOJIE U
TEXHUKE

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOILHOM paboTe MO
TeMe "3aKOHBI COXPAHCHHUS.
Mexanndeckue KojeOaHusl U BOJIHBI"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbHas pabota mo Teme
"3aKoHBI COXpaHEeHHs. MexaHndecKue
KoJieOaHUs U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
[Ikana 31eKTPOMarHUTHBIX BOJIH.
58 Hcnonb30BaHue J1€KTPOMArHUTHBIX bubmmorexa LIOK
. p https://m.edsoo.ru/ffOb2fe6
BOJIH ISl COTOBOM CBSI3U
N3ydenue cBoricTB
59 ANEKTPOMATrHUTHBIX BOJIH C ITOMOIIBIO bubmorexa LIOK
p B https://m.edsoo.ru/ffOb2c6c
MOOWIBHOTO TellehoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJTHBI
DneKTpOMarHuTHas MPHUpoJia CBETA.
61 Cko OI()lTB cBeTa BOJHI;OII:I)IC CBOWCTBA bubmmorexa [TOK
P ’ https://m.edsoo.ru/ffob31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acpoCTpaHEHUE CBeTa. 3aTMEHUS brbmmorexa [IOK
PacpocIp ' https://m.edso00.ru/ff0b3658
Connua n Jlynst
3aKOH OTpa)KeHUs CBETa. 3epKaja.
63 Pemenue 3amay Ha IpUMEHEHHE bubnmorexa IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6muoreka [JOK
MIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcnone30BaHMe TOJHOTO BHYTPEHHETO bubmmorexa [JOK
y1p https://m.edsoo.ru/ffOb3c5c
OTpPaXKCHUS B ONITHYECKHUX CBETOBOIAX
66 Jlaboparopnas pabota Ne§

"UccnenoBanue 3aBUCUMOCTH YIJia



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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MIPEJIOMJICHUSI CBETOBOT'O JIy4a OT yrjia
MaJICHUs] Ha TpaHulle "BO3AYyX-

nn

CTCKJIO

Hcnonp30BaHne MOJHOTO BHYTPEHHETO

67 OTPa’KCHHUS: CBETOBO/IbI, OIITHKO-
BOJIOKOHHAs CBSI3B"
bubmuoreka [IOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI htts://m.edsoo.ru/fFfob3f2c
. bubnuorexa [IOK

69 [TocTpoenne n300paskeHMiA B TMH3aX htts://m.edsoo.ru/ffobad4a
Jlaboparopuas pabota Ne9

70 "OnpeneneHre GOKyCHOrO pacCTOSHUS bubmmoreka [JOK
1 ONTHYECKOM CHIIBI COOMparomei https://m.edsoo.ru/ff0b4206
JUH3BI"

bubmmoteka IIOK

71 OnTHyeckue JMH30BbIE TIPUOOPHI https://m.edsoo.ru/ff0c0aTe

72 I'ma3 kak ontudeckas cucreMa. 3peHue bubmorexa LOK

https://m.edsoo.ru/ff0b4684

73 Hedextsr 3penns. Kak coxpaHuTth
3peHue
PaznoxxeHne 6eoro cBeTa B CIIEKT).

72 Oneitel Herorona. Crnokenne bubnuoreka [{OK
CIIEKTpaJIbHBIX IIBETOB. [[nucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnast pabota Nel0 "OnbiTel
10 Pa3JI0KEHUIO O0EIoTo CBETa B

bubnunorexa LIOK
75 CIIEKTP U BOCIPHUATHIO IIBETA

MPEIMETOB MPU UX HAOIIOICHUH Yepe3
[IBETOBBIC (QUIBTPHI"

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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BosHoBEIE CBOWCTBA CBETA:

76 qucrepcus, THTEpPEpeHIs U
nudpakmus.
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJICJIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue u OrIoneHue cBera
79 aromoM. KBaHTbl. JInHeiuaTeie bubmorexa OK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
bubnunoreka LIOK
H X
80 A0TIONICHHE CTICKTPOB MCITYCKaHHS https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTB U €€ BUIbI bubmorexa OK
A A https://m.edsoo.ru/ff0c1672
Crtpoenue atomHOro siipa. Hykinonnas bubmuoreka [IOK
82
MOJeIIb https://m.edsoo.ru/ff0c18ac
83 PanuoakTiBHBIE IPEBpAIICHHUS. bubmuoreka [IOK
H3oTorb https://m.edsoo.ru/ff0clald
84 Pemenwne 3agau mo teme: bubnmnorexa LIOK
"PanuoaktuBHBIE peBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepwon monypacmana
PanuoakTuBHBIE U3TyUEHUS B bubnmnoreka [JOK
86
MPUPOJIE, MEJTUITUHE, TEXHUKE. https://m.edsoo.ru/ff0c2126
SInepHble peaknyu. 3aKOHBI
87 ccf[x paHeHllzﬂ 3aH51 OBOT'0 ¥ MaCCOBOI'O bubmorexa [IOK
P PAA https://m.edsoo.ru/ff0c1c58
qyucen
88 DHeprus CBA3U aTOMHBIX siaep. CBs3b bubmuoreka [IOK
MacChl U SJHEPruu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau mo reme "SnepHbie



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
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peakuuun"

Peakiuu cunTe3a U neneHUS AaEp.

bu6nmoreka [IOK

90
Ucrounuku sueprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Snepnas suepreruka. JlencTus
91 PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
OpraHU3MBI.
[ToaroroBka kK KOHTPOJILHOM paboTe 1Mo
TeMme "DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
92
DNEeKTPOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBantoBsie siBeHus"
93 [TpomesxyTouHas arTecTanus
[ToBTOpEeHME, 0000IIEHNE.
94 JlaGoparopubie paboThI MO KypC bubmorexa HOK
" P pv P | ey https://m.edsoo.ru/ff0c245a
BzaumoperictBue Ten
[ToBTOpenue, o6ob6meHNe. Pemmenue
95 aCLIeTII){LIX U Ka4eCTBEHHBIX 3a]1a4 110 brbmmorexa [TOK
P | | 8 https://m.eds00.ru/ff0c2572
TeMe "TernnoBbie mporecchl
[ToBTOpenue, 06o6meHue. Pemenue
96 ACYETHBIX U KaYeCTBEHHBIX 3a]1a4 110 bubmorexa LHOK
P | o https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBEIX ABUTATEICH
[ToBTOpenue, o6o0menue. Pemenue
97 ACYETHBIX U KaYeCTBEHHBIX 3aJ1a4 110 bubmmorexa [JOK
P | f https://m.edso0.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHoBOK
IToBTOpenue, o6o0IIEHNE.
98 JIaboparopHbIie pabOTHI IO KypC bubmmorexa [JOK
" PaTOPHHIE P | pey https://m.edso0.ru/ff0c2¢c52
CBeToBbI€ ABIEHUSA
99 IToBTropenue, o6o0menue. Pabora ¢ bubnuorexa [IOK

TEKCTaMU 110 TEME "3aKOHBI

https://m.edsoo.ru/ff0c2d6a
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COXPAHEHHUs B MEXaHUKe"

100

101

102

[ToBTOpenue, o600meHne. Pabora ¢
Tekcramu 1o teMe "Koiebanus u
BOJTHEI"

[ToBTOpenue, o600meHne. Pabora ¢
TekcTaMmu 1o TeMe "CBeTOBEIE
sBJIeHUs"

[ToBTOpenue, o600meHue. Pabora ¢
TekcTamH 110 TeMme "KBaHnToBas u
snepHas pusuka"

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c3044

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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Koandukarop
npoBepsieMbIX TPedoBaHMil K pe3y/ibTaTaM 0CBOEHHS 0CHOBHOI
ofpasoBare/ibHOH NPOrpaMMbl 0CHOBHOI0 001iero o0pa3soBaHHs H )JIEMEHTOB
cojlep:kaHud /LISl IPOBeJeHHs 0CHOBHOI'O rOCY/IapCTBEHHOr0 JK3aMeHa
no PU3HKE

Koaudukarop cocraBieH Ha OCHOBE (eepanbHOr0 rocyaapcTBEHHOIO
o0pasoBaTe/IbHOrO CTaHAapra OCHOBHOro obuero odpasosanus (aanee — ®@I'OC)
(mpuka3 MunucrepctBa npocseuieHus Poccuiickoit @enepauuun ot 31.05.2021
Ne 287 «O0 yrBepaaeHHH (eaepalbHOr0 rocyaapcTBEHHOr0 00pasoBaTeIbHOIO
cTaHJapTa OCHOBHOro obuiero obpasoBaHus») U (ejepanbHOH 00pa3oBaTelbHON
[porpaMMbl  OCHOBHOro  obwero oOpasoBanus  (npuka3  Munucrepcrsa
npocsewenus Poccuiickoil @eaepaunn ot 18.05.2023 Ne 370 «O0 yrBepxkacHuU
(denepansHOil 00pa3oBaTeIbHONH NPOrpaMMbl OCHOBHOIO o00uiero obpa3zoBaHus»
(¢ UBMEHEHHAMH)).

Koaudukarop oTpaxkaer NpeeMCTBEHHOCTh [POBEPSEMBIX IpPeJIMETHBIX
TpeboBaHWil K pesynbTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTenbHON MpOrpaMmbl
OCHOBHOT0 001ero odpasosanus Ha ocHose @I'OC 2010 r. u OI'OC 2021 r.

Koaupukatop cocToHT U3 TPEX pa3aenos':

— paznen 1. «Ilepedens nposepsieMmsIx TpeOoOBaHWI K pe3ylbTaTaM OCBOCHHSA
OCHOBHO# 00pa3soBaTellbHOH MporpaMmbl OCHOBHOTO 001ero odpasoBaHHs
1o Qpusuke»;

— paznen 2. «[lepedens 21eMEHTOB cOlepKaHHs, MPOBEPIEMBIX HA OCHOBHOM
rocy1apCTBEHHOM JK3aMeHe Mo (QH3HKe»;

— pazgen 3. «OTpaKeHHE B COJACPKAHHH KOHTPOIBHBIX H3MEPHTENLHBIX
MaTEpHalOB JIHYHOCTHBIX pE3yIILTaTOB OCBOCHHA OCHOBHOIA
oOpa3oBaTeabHOH IPOrpaMMbl OCHOBHOIO 0011ero 00pasoBaHHs».

B komudukarop He BKIOHEHBI TpeDOBAHHA K pe3yiabTaTaM OCBOEHHS
OCHOBHOH 00pasoBaTe/lbHOH nporpaMmel  OCHOBHOro obwero obpasoBaHus
H JJIEMEHTBl COACPKAHHA, JOCTHKECHHE KOTOPLIX HE MOXKET OBbITh MPOBEPEHO
B paMKax rocy/1apcTBeHHOH HTOTOBOI aTTeCTaluu.



Pazpen 1. Ilepeuens nposepsieMbIX TpeOOBaHHI K pe3yibLTaTaM 0CBOEHHUS
OCHOBHOH 00pa3oBaTe/IbHOH NPOrpaMMbI OCHOBHOI0 001ero odpasoBanus

no PU3HKE

B rabmuue 1.1 npusenén cocrasnenHslii Ha ocHose 1. 43 GI'OC nepeuyeHn
[IpOBepsieMBIX TPeDOBAHHI K METANpPeAMETHLIM pe3yIbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBare/IbHOMH MpOorpaMMel OCHOBHOIO 001ero odpa3oBaHHs.

Tabauya 1.1

Koa
npoBeps-
€MOro
TpedoBa-
HHA

Ilposepsiembie TPeDOBAHNS K MeTANIPeIMETHBIM Pe3yIbLTATAM OCBOCHHS
OCHOBHOIH 00pa3oBaTe/lbHOI NPOrPaAMMBI OCHOBHOIO 001ero obpa3osanns

1

IMoznagatenbHbie Y Y]

1.1

Bazoeste 1ozuneckue oelcmeus

1.1.1

BEISBIATE H XaPAKTEPH3IOBATh CYUIECTBEHHLIE NPH3IHAKH 00LEKTOB (ABICHHI)

1.1.2

YeTanaBnHBAaTL CYNIECTBEHHEIH NMPH3HAK KIacCcH(HKAIINH, OCHOBAHHA 114 0boOue-
HHA H CPABHEHHS, KPHTEPHH MPOBOJHMOTO aHATH3A

C yu€ToM NpeanoKEeHHOH 3371a4H BRIABIATE 3aKOHOMEPHOCTH H NPOTHBOPEYHA
B PACCMATPHBAEMBIX (DaKTaX, JAHHBIX M HAOMIOIEHHAX,

MPEUIaraTh KPUTEPHH [UIA BRIABICHHA 3aKOHOMEPHOCTEH H MPOTHBOPEUHII;
BBIABIATE Ae(UUHTE HHOPMAIIHH, JAHHBIX, HEOOXOIHMBIX I8 PEUICHHA [TOCTAB-
JEHHOH 3aJ0a4H

BrIARIATE NPHYHHHO-CIEACTBEHHEIC CBAZH NPH H3YYCHHH SABJICHHH H nponcccoB

rHJE!J'[E.T]:- BBEIBOALI C HCHOAILB3OBAHHCM AOCAVKTHBHBIX H HHAYKTHBHBIX YMO3dKIH-
'-[f:HPIﬁ.. )-’MCGB.K.I'IED‘-IEHH?I 10 aHAJIOIHH, lf]JDpMYJ'[HpDBEITb THIIOTE3bI O B3AHMOCBA3AX

CamocToATEnbHO BBIOHpATL crocod pewmeHHs yueOHoi 3anaun (CpaBHHUBATE HE-
CKOJIBKO BAPHAHTOB PEILICHHS, BRIOMpaTh HanOonee NMOAXOAAMMHA ¢ YUETOM camo-
CTOATENIBLHO BHIIENCHHEIX KPHTEPHER)

Bazoeste uccredosgamenwekue delicmeun

[IpoBOAKTE MO CAMOCTOATENBHO COCTABIEHHOMY IUTAHY OIBIT, HECIIOMKHEIH IKCIEPH-
MEHT, HeDOmbIloe HCCAEJAOBAHHE [0 YCTAHOBIEHHID ocobeHHOCTEH o00BeKTa
H3YUEHHA, MPHYHHHO-CIEACTBEHHBIX cBA3eH M 3aBHcHMOCTEll OOBEKTOB MeExIy
coDoi

122

OLeHUBATE NPHMEHHMOCTE H AOCTOBEPHOCTE HH(OPMALMH, NMONTYYEHHOH B Xoae
HCCIIEA0BAHUS (IKCIEpUMEHTa)

1.2.3

CamocrosaTensHo GOpMyTHPOBaTE 0000IEHHS H BBIBOJBI MO PE3YILTATAM MPOBE-
AEHHOrO HaOMIOJSHHS, OINBITA, HCCIEAOBAHHSA, BIAJETE HMHCTPYMEHTAMH OLICHKH
JOCTOBEPHOCTH MONYYSHHBIX BEIBOJAOB H 0000HIEHHI

1.2.4

HPDFHDEHPGBETB BO3MOEHOC ,Cl,ﬂ.l'[l:.[-[f:ﬁﬂ.lf:f: Pa3sBHTHE IIPOLIECCOB, COORITHH H HX
MOCNEACTBHA B aHANOIHYHBIX HIH CXOIHBIX CHTYalHAX, BBIABHTATh MNOpPEANOIO-
JKEeHHA 00 HX Pa3BHTHH B HOBBIX YCIIOBHAX H KOHTCKCTAX

1.2.5

HMcnonb30BaTh BONMPOCH! KAK HCCIE0BATENLCKHI HHCTPYMEHT TIO3HAHHS,
(hopMyITHPOBATH BOMPOCH], (HKCHPYIONIHE PAa3phIB MEKIY PEAlbHBIM H IKEIaTelb-
HBIM COCTOSIHHEM CHTYAalHH, O0OBEKTa, CAMOCTOATEIBHO YCTAHABIHBATE HCKOMOE
H TaHHOE;

thopmHpoBaTEL THNOTE3Y 00 HCTHHHOCTH COOCTBEHHEIX CYIKISHHI U CYHASHHH apYy-
T'HX, APTYMEHTHPOBATh CBOI) TO3HIIHID, MHECHHE




Koa
nposeps-
eMoro
TpeboBa-
HHS

[Iposepsiembie TpedoBaHHA K MeTANIPeIMETHLIM Pe3Yy/IbTATAM OCBOCHHS
OCHOBHOIi 00pa3oBaTeLHOH NPOrpaMMel 0CHOBHOI 0 0duiero odpazoBanusn

1.3

Paboma c undpopmanueii

1.3.1

[IpuMEHATE pasnHYHBEIE METO/bI, HHCTPYMEHTEI H 3alpochl [PH MOHCKE H oTOOpe
HH(OPMALMH HJIH JaHHBIX H3 HCTOYHHKOB C YYETOM MpETOKEHHOH ydueDHOH 3a-
JIaYH M 33JJaHHBIX KPHTEPHEB

1.3.2

Bribupats, aHanH3HpOBaTR, CHCTEMATH3IHPOBATE H HHTEPHPETHPOBATE HHGOP-
MAallHio pa3/IHuHLIX BUAOE H ()OpM NpeACcTaBIeHH;

HAXOJHTh CXOHBIE APIYMEHTEI (MOATBEPKIAIONIHE HIIH ONPOBEPTalOIIME OJHY H TY
JKE HJICHD, BEPCHIO) B Pa3IHYHEIX HH(OPMAIHOHHEIX HCTOUHHKAX

1.3.3

CaMOCTOATENEHO BHIOHPATE ONTHMANLHYI) (GOPMY NpeACTaBIcHHA HHOPMALIHH
H HIUTIOCTPHPOBATE PELIAEMBIC 3a1a4H HECIOKHBEIMHE CXEMAMH, HATPAMMAMH, HHOH
rpadHKOi H HX KOMOHHAIMAMH

1.3.4

Ouenupars HaA&KHOCTE HH(OPMAIHH MO KPHTEPHAM, MPEUIOKEHHBIM MeEaaro-
THYECKHM paDOTHHKOM HIH C()OPMYIHPOBAHHEIM CAMOCTOATENBHO

1.3.5

DihiheKTHEHO 3aMOMHHATE H CHCTEMATH3HPOBATE HH(OPMAITHIO

Kommynukatugusie YV]I

2.1

OQouwenue

2.1.1

Beipaxkats ceds (CBOIO TOYKY 3PEHHA) B YCTHEIX H MHCBMEHHBIX TEKCTAX

2.1.2

B xone nuanora u (WIH) AHCKYCCHH 337aBaTh BONPOCH! MO CYHIECTBY 00CYKIaeMOil
TEMBI WM BBICKA3BIBATL HJCH, HAIEICHHBIE HA PEUICHHE 3a1a4YH H NOJICpKaHHE
OnaroKenaTenLHOCTH ODIEHH;

COMOCTABIATE CBOH CYK/ICHHS C CYKICHMAMH JPYTHX VYACTHHKOB IHATIOTA,
00HAPYKUBATE PA3IHYHE H CXOJCTBO MO3HIHI

[TybnuynHo nNpeacTaBnATh PE3YILTATHl BHINOJIHEHHOIO ONBITA (IKCIEPHMEHTA, HC-
CeI0BAaHHsA, TPOEKTA);

CaMOCTOATENBHO BHIOMpAaTh (JOPMAT BBICTYIUIEHHA C Y4ETOM 3a4a4 NPE3CHTALHH
H 0CODEHHOCTEH ayAHTOPHH H B COOTBETCTBHH C HHM COCTABIATH YCTHBIE M MHCh-
MEHHBIE TEKCThI ¢ HCIOIbL30BAHHEM HILITHCTPATHBHBIX MAaTEPHAIIOB

Bocnpuaumate B (OpMYyIHpPOBATE CY#IEHHA, BEIPAKATE IMOLHH B COOTBETCTBHH
C LENIMH M YCIOBHAMH 00IICHHS;

Pacno3HaBaTh HEBEPOATBHEIC CPEACTBA ODIICHN, MOHHMATE 3HAYCHHE COLMATBHBIX
3HAKOB, 3HATL H PACMO3HABATE MPEANOCHIIKH KOH(MIMKTHEIX CHTVALHH H CMArYarh
KOH()IHKTEI, BECTH NEPErOBOPEI;

MOHHMATE HAMEPEHHH APYIHX, NPOSBIATE YBAXKHTCABHOC OTHOLICHHE K cobecen-
HHKY H B KOPpeKTHOH hopme (hopMyITHPOBATE CBOH BO3PAKCHHA

PeryiaaTususie YV ]I

3.1

Ca.uaﬂpzauumuux

3.1.1

BrABNATE NpoGAEMEI UTA PEIICHHA B AKH3HCHHEIX H YYeOHBIX CHTYALHAX;
CAMOCTOATENBHO COCTABNATE ANTOPHTM PENICHHA 3a/1a4H (HIIH €r0 9acTh), BRIOHPAaTh
crocod pemieHus y4eOHOH 3a1a9H ¢ YIETOM HMEHIIHXCA PECYPCOB H CODCTBEHHBIX
BO3MOKHOCTEH, aprYMEHTHPOBATE NPEUIAracMBIC BAPHAHTHI PENICHHI

OpHEHTHPOBATLECA B Pa3/IMYHBIX MOAX0AaX MPHHATHA PEIICHUi (MHIHBHIYATBHOE,
NPHHATHE PEIICHHA B TPYIINE, NPHHATHE PEIICHHUI TPYNOii);

COCTAaBNATH [UIaH JECTBHI (NIaH peanH3aliy HAMEUEHHOTO ANTOPHTMA PELIeHHs),
KOPPEKTHPOBATL MPEUTOMKECHHEIH aIrOpHTM € YY€TOM NOMIYYEHHA HOBBIX 3HAHHH
00 u3ydaeMoM oDBeKTeE;

nenaTh BEIOOp M 6paTh OTBETCTBEHHOCTH 34 PELICHHE
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Koa IlpoeepsaeMblie TPeHOBAHUS K METANIPEIMETHBLIM Pe3YIbLTATAM OCBOCHHH
npoBeps- OCHOBHOIi oDpa3oBaTe/ILHOI NPOrpaMMbl 0CHOBHOIO 001ero odpasoBaHus
€MOro
Tpebopa-
HHA
3.2 Camoxonmpons
3.2.1 Brnagets cnocobamMH caMOKOHTPOIIA, CAMOMOTHBALHH H pedIeKCHH
322 BHOCHTE KOPpPEKTHBE! B JEATENRHOCTE HA OCHOBE HOBLIX OOCTOATENBCTB, H3IMeE-
HHBIIUXCA CHTYAIMi, YCTAHOBIEHHBIX 01IHOOK, BOSHHKIIHX TPYIHOCTEH
323 JaBaTe aneKBaTHYIO OLUEHKY CHTYAllHH U NPELIAraTh NuaH e€ H3IMEHEHHS;

YVUHTBIBATH KOHTEKCT W TIPEABHACTL TPYIHOCTH, KOTOPBIE MOIYT BOSHHKHYTH TPH
pemeHun yueOHOH 3amaun, AJanNTHPOBATEL PELICHHE K MEHAWMMMcA obcTos-
TEIbCTBAM;

00BACHATE NPHYHHEI JOCTHKECHHS (HENOCTHXKCHHS) PE3YIBTATOB [EATEIBHOCTH,
IaBaTh OLEHKY NPHOOPETEHHOMY OIMEBITY, YMETh HAXOAHTEL MO3WTHBHOE B IPOH30-
LIEIIIEH CHTYALIHH;

OLICHHBATE COOTBETCTBHE PE3YIIBTATA LEIH H YCIOBHIM

3.3 IMOUUOHATBHBLT UHMETTEKM

331 Pa3inuyaTh, HA3BIBATE H YOPABIATE COOCTBEHHBIMH 3IMOLHAMH H IMOLIHAMH APYTHX;
BLIABIIATE H aHAIH3IHPOBATE IPHYHHEL IMOLIHI;
PEryIHPOBATE COC00 BRIPAKEHHA IMOLHI

B Tabmuue 1.2 npusenén cocrtaBneHHblii Ha ocHoBe 1. 45.7.1 ®I'OC
nepedeHs IpOoBEpsAeMBIX TpeOOBaHUH K MNpPEIMETHBIM pe3yiabTaraMm 0a3oBOro
YPOBHS. OCBOCHHS OCHOBHOH 00pa3zoBaTe/IbHOH MporpaMMbl OCHOBHOrO 00IIEero
obpazoanusi. B Ttabmuue 1.2 noka3zaHo, 4to TpeOOBAHHMS K MPEAMETHBLIM
pesyapratam u3 GI'OC 2021 r. ABIAIOTCS NPEEMCTBEHHBIMH M JICTAM3UPYIOT
(opmynuposkH TpedoBanui U3 CI'OC 2010 r.

IIpoBepsiemble TpeDoBaHHA K MpEeIMETHBEIM PE3yJbTaTaM COOTHECEHBI
C METaIpeAMETHLIMH pe3yisTaTamu (13 Tabnuus: 1.1).

Tabauya 1.2

Koa IIpogepsemble TpeboBaAHKHA K npe- Mera- Obodménnbie GopMyIHPOBKH
npoBe- METHBIM pe3ybTaTaMm GazoBoro npea- TpeboBaHuii K NpeAMeTHBIM
pAEMOro YPOBHA OCBOEHHS OCHOBHOI meTHblil | pesyasTaram us @T'OC 2010 r.
Tpebo- obpa3zoBaTe/bHOI NPOrPaAMMEI pe3yib-
BaHHA OCHOBHOIO ofuero odpasoBaHnusn TAT
Ha ocHose PI'OC 2021 r.
| [Monumanne ponu ¢uzukn B mayunoii | MII 1.1.2 | ®opmupoBanne npexacTasneHHii
KapTHHE MHPA; 0 3aKOHOMEPHO} CBS3H M MO3Ha-
chOpMHPOBAHHOCTE 0Aa30BHIX MNpE- BAEMOCTH ABJIEHHH NpUpoAER!, 00
CTABICHUH O 3aKOHOMEPHOH CBA3H 0DBEKTHBHOCTH Hay4HOTO 3Ha-
H TI03HABACMOCTH ABICHHI TPHPOIEL, HHf, 0 CHCTeMooOpasyomeii po-
O PpONH DJKCHEPHMEHTa B (H3HKE, 7 (DH3NKH 1A Pa3BHTHA JPYTHX
0 cucTemoo0pasyiomei ponH (H3HKH ©CTECTBEHHEIX HAyK, TEXHHKH
B Pa3BHTHH €CTECTBEHHBIX HAYyK, TeX- M TEXHOMOTHH; HAYYHOTO MHpO-
HHUKH W TEXHONOTHiI, 00 3BOMIOIMH BO33PCHHA KAaK Pe3yneTata H3y-
(hM3NUECKHX 3HAHHI ¥ HX POIH B lic- YEHHA OCHOB CTPOCHHS MaTepHH
JOCTHOH E€CTECTBEHHOHAYYHOH KapTH- H  (YHIAMEHTANBHEIX 3aKOHOB
HE MHpPd, 0 BKIaJE POCCHHCKHX M 3a- thu3ukn




Kon Iposepsemeie TpeGoBanns K npei- Mera- Obodménnbie GopMyIHPOBKH
npoBe- METHBIM pe3yJbTaraMm Ha30B0ro npen- TpeboBaHMI K NpeIMEeTHBIM
psieMoro YPOBHS OCBOEHHS OCHOBHOII MeTHBIH | pesyabTatam u3 @I'OC 2010 r.
Tpebo- olipazoBaTe/1LHOI NPOrpaMMEl pe3yiib-
BAHHA OCHOBHOTIO 001ero 00pa3oBAHKNA Tar
Ha ocuose ©I'OC 2021 r.
pYOEKHBIX YUEHBIX-(JH3HKOB B pa3BH-
THE HAYKH, OOBACHEHHE NPOLECCOB
OKPYXKAIOIIEr0 MHpa, Pa3BHTHE Tex-
HUKH H TEXHOJIOTH
2 3manua o BHaax marepuu (Bemectso | MII 1.1.1; | @opMupoBanne  mepBOHaYaIb-
H MONE), 0 ABHMKEHHH Kak crnocobe cy- 1.2.3- HBIX MpejcTaBleHHd o Gu3n-
LIECTBOBAHHA MaTepuH, 00 aTOMHO- 1.2.5 YECKOH CYIIHOCTH SABJIECHHH IpH-
MONEKYJIAPHOH TEOPHH CTPOCHHA Be- pOaB! (MEXaHHIECCKHX, TCTUIOBBIX,
MmIECTBA, O (PHU3NIECKOH CYIIHOCTH SB- INMCKTPOMArHUTHBIX M KBaHTO-
NeHHi TpHpOaB! (MEXAHHYECKHX, TEl- BBIX), BUAAX MATEPHH (BEIIESCTBO
NMOBBIX, JICKTPOMATHHTHEIX M KBaH- H TOJIE), ABHAKCHHH KaK crniocobe
TOBBIX); CYLIECTBOBAHHA MATEPHH; YCBOE-
YMEHHE pasnu4aTe ABIEHHA IO OINH- HHE OCHOBHBIX MJIEH MEXaHHKH,
CaHHK) MX XapakKTEPHEIX CBOICTB H Ha aTOMHO-MONEKYIAPHOTO YUEHHA
OCHOBE OIBITOB, JIEMOHCTPHPYIOIIHX O CTPOEHHH BEIECTBa, AIIEMEH-
JaHHOE (H3HUECKOE ABJICHHE! TOB 3NEKTPOJAHHAMHKH H KBaHTO-
YMEHHE PAacHo3HaBATH MNPOABICHHE BOil (JH3MKH, OBI4JICHHE MNOHA-
M3YYCHHBIX  (DH3MUECKHX  SIBJICHHIT THHHBIM amnmnapaToM H CHMBOIIH-
B OKPYKAIOIIEM MHPE, BBIICHAA HX YECKHM A3LIKOM (PH3IHKH
CYILIECTBEHHEIE CBOHCTBA/MPH3HAKH
3 Bnanenne ocHOBaMH NMOHATHIHHOTO ar- MIT 1.1
napara M CHMBOIHYECKOIO  S3LIKA
(M3MKH B HCIONB30BAHHE HX A
peleHns yueOHBIX 3a7a4;
YMEHHE XapaKTEpPH30BaTh CBOHCTBA
TeN, (PM3MYECKHE ABICHHA M NpoLeEc-
Chl, WCHONBL3YA (PYHIAMEHTANBHBIE
H IMIHPHYECKHE 3aKOHEI
) VMenne onucelBaTe H3y4eHHBIE cBOi- | MII 1.1.3
CTBA Tel H (DH3NYECKHE ABICHHA, HC-
NONbE3yA (PH3HUESCKHE BEIHYHHEI
5 Bnanenne ocnosamu metonos Hayd- | MII 1.2; | IIpuobperenne onbita mpHMeHe-
HOI'0 TO3HAHHA C YIETOM COOMIOACHUS 3.2.1; HHS Hay4HBIX METOJ0B MO3Ha-
npaBui 6€30MacHOTO TPYaa: 322 HUA, HaOmoaeHHs (HHIHYECKHX

HabmoaeHHe (HU3MYECKHX SBISHMIH:
YMEHHE CAMOCTOATENBHO COOHpaTh
IKCOEPHMEHTANBHYI) YCTAHOBKY H3
manHoro nHabopa obopyaoBaHHS 1O
HMHCTPYKIIHH, ONHCHIBATH XOJ ONBITA
M 3d0HCBIBATL €T0 Pe3ynsTaTHl, (op-
MYIHPOBATE BEIBOIBIL;

TIPOBEACHHUE NPAMBIX H KOCBEHHBIX H3-
MEpEHHI (PH3HYECKHX BETHUHH: yMeE-
HHE IJIaHHPOBATH H3MECPEHHH, CaMo-
CTOATENLHO cOOMpPATL  IKCIEPHMEH-
TANBHYH YCTAHOBKY MO0 HHCTPYKIHH,

ABNCHHIH, NPOBEJCHHA OILITOB,
MPOCTEIX  AKCIEPHMEHTAIBHEIX
HCCIEIOBAHHH, NMPAMBIX H KOC-
BEHHBEIX H3IMEPEHHH C MCIONB30-
BAHHEM 4HANOTMOBBIX M IH{pO-
BBIX H3MEPHTEILHEIX MPHOOPOE;
MOHHMAaHHE HEeH30eXKHOCTH No-
IPEUIHOCTEH M00BIX H3IMEPEHHI




Koa Ilposepsembie TpeboBaHu K npe- Meta- Obobménnpie popMyIHpoBKH
npose- METHLIM pe3yaLTaTaM DA30BOI0 npei- TpefoBaHuii K NpeaIMeTHBIM
pHEMOro YPOBHH OCBOCHHMS OCHOBHOH meTHBIH | pesyasTaram 3z ©I'0OC 2010 r.
Tpedo- opa3oBaTe/ILHOI NPOrPaAMMbI pe3y.ib-
BaAHHSA OCHOBHOIO 001ero odbpasoBaHusn TAaT
Ha ocioge @I'OC 2021 r.
BEIYHCIATE  3HAUCHHE  BEJITHYHHEI
H AHAIH3HPOBATE NOMYYCHHEIE pe-
3YJILTATEL C YYETOM 33/1aHHOI norpem-
HOCTH PE3YIBTATOB H3IMEPEHHIT,
NPOBEICHHE HECTOKHBIX YKCICPHMEH-
TANLHBIX HCCIIEAOBAHUIL; CaAMOCTOA-
TENLHO COOHpAaTE JKCIEPHMEHTAIE-
HYH) YCTAHOBKY H [POBOIWTE HC-
CHEIOBAHHE IO WHCTPYKLHH, TNpea-
CTABIATh MOMYYCHHBIE 3ABHCHMOCTH
(pM3MYECKHX BENHYMH B BHAE TabmHn
H TPa)MKOB, YUWTBIBATH MNOTPEIIHOC-
TH, ACTAaThH BBIBOJABI MO PE3yILTATAM
HCCIIETOBAHHS
6 [lonumanue xapaktepHeix cBoiicte | MII 1.1.1; | ®dopmuporanne  nepBoHaualb-
(hu3HuecKHX Mojeneil (MmarepuanbHas 2.1 HBIX TIPEJCTaBIEHHH O (PH3HUEC-
Touka, abcomoTHO TBEpPIOE TENO, MO- KOH CYIIHOCTH SABJISHHH NpHpO-
IENH CTPOSHHA Ta30B, JKHAKOCTEH el (MEXAHHYECKHX, TENIOBLIX,
H TBEPABIX TN, MIAHETAPHAA MOJENb IEKTPOMATHHTHBIX M KBAHTO-
aroma, HYKIOHHAd MOJAENbB ATOMHOTO BLIX), BHAX MAaTEpHH (BEILECTBO
a1pa) M YMEHHE NPHMCHATH WX JIIA H TOTE), ABHKEHHH Kak cnocobe
00bACHEHHA (PH3MUECKHX NPOLECCOB CYLIECTBOBAHHA MATEPHH; YCBOES-
7 Vmenne oObsicuaTs (uznueckue mpo- | MIT 1.1.4; | HHE OCHOBHBIX HIACH MEXaHHKH,
Heccsl M CBOHCTBA TENn, B TOM YHCIE 1.1.5; aTOMHO-MOJIEKYIAPHOTO YUEHHA
H B KOHTEKCTE CHTYalHMH MpPaKTHKO- 2.1.1 0 CTPOCHHH BEILIECTBA, MIEMEH-
OPHEHTHPOBAHHOTO XaPaKTEpa, B 9acT- TOB WIEKTPOIHHAMHKH H KBAHTO-
HOCTH, BBIABIATE HPHYHHHO-CICACT- BOil (DH3HKH; OBNAJCHHE MOHA-
BCHHEBIC CBA3H H CTPOUTH 00BACHEHHE THITHBIM annapaToM M CHMBOJIIH-
C ONoOpol Ha H3YYEHHBIE CBOMHCTBA YECKHM A3BIKOM (PH3HKH
tuznueckux gsneHuii, (u3nueckue
3dKOHEI, 3aKOHOMEPHOCTH H MOJIETH
8 Ymenue pemwars pacuéTHele 3amaum | MIT1.1.6

(ma Oaze 2-3 ypaBHeHHIl), HCIIONL3YH
3AKOHBL H (QOPMYIEI, CBA3LIBAIOLINE
(H3HUIeCKHE BETHYHHB], B JAaCTHOCTH,
3AMHCHIBATE KPATKOE YCIIOBHE 3a1a4,
BEIABJIATE HEAOCTANIIHE NAHHBIE, BhI-
Dupath 3akoHBl U GOpMYynEL, HeoDXO-
OHUMEBIE A7 €€ peIleHHA, HCIOIb30-
BATh CIPABOYHEIE JAHHBIE, TIPOBOIHTE
pac4€Tel M OLUEHHBAThL PEATHCTHY-
HOCTh TOJTYHYEHHOTO 3HAYCHHA (us3u-
4eCKOil BENMYHHBL, YMEHHE OMperc-
IATh pPa3sMepHOCTL H3HUecKoil Be-
JIUYHHEL, TOTYHEHHOH HPH PELICHHH
3a0a49H




Kon Iposepsiemeie TpeboBanua K npea- Mera- Ob6odwénnbie GopMyIHPOBKH
npose- METHBIM pe3yjbTaram 6a30Boro npej- TpeboBaHHII K NpPeIMeTHBLIM
psEMOro YPOBHS OCBOEHHS OCHOBHOIi MeTHBIH | pesyabTatam u3 ©I'OC 2010 r.
Tpedo- obpazoBaTe/IbHOI NPorpaMMbl pe3yiib-
BAHHS OCHOBHOI'0 0011ero odpazoBaHus TAT
Ha ocuose @I'OC 2021 r.
9 VYmenne xapaktepuszoBats nOpHHUHnel | MII 1.1.3; | [lonnManne ¢u3HYECKHX OCHOB
JNeficTBHA TEXHHYECKHX YCTPOIiCTB, 2.1.1 H NPHHLHANOE JeHcTBHA (paboTh)
BTOM YHCIE OBITOBRIX NPHOOPOB, MAlllHH M MEXAaHH3MOB, CPEICTB
M NPOMBILUIEHHBIX  TEXHOIOTHUECKHX MEPEIBUMKEHNA H CBA3H, OBITO-
MPOLIECCOB MO HX OMHCAHHIO, HCTONb- BEIX NMPHOOPOB, NMPOMBIIUICHHBIX
3yfl 3HAHHA O CBOHCTBAaxX (H3IHUECKHX TEXHOIOTHUYECKHX  MPOLECCOB,
ABIIEHHI H HEOOXOAUMEIE (PH3HUECKHE BIMAHHA MX HAa OKPYXAMOUIYIO
3aKOHOMEPHOCTH cpely; OCO3HAHHE BO3MOMKHBIX
MPUYHH TEXHOTEHHBIX H 3KOJIO-
rHYECKHX KaracTpod
10 VYmenne ucnoneiosBatk 3HaHua o ¢m- | MII 1.1.4; | Ocosznanne neodxoanMocTH npu-
3HUECKHX ABICHHAX B MOBCEIHEBHOH 1.1.5; MEHEHHA JOCTHXKEHHH (H3IHKH
KM3HH 08 obecneuenua Oezomac- 3.1.1 H TEXHOJNOTHI 1 pauHoHalb-

HOCTH HOpH 00pameHHH ¢ OBITOBBIMH
npuOOpaMH H TEXHHYECKHMH YCTPOii-
CTBAMM, COXPAHEHHA 3JOPOBbA H CO-
OnmogeHHs  HOPM  IKOJIOTHYECKOTO
MOBEJACHHA B OKPYXKaOWEeH cpexae;
NOHHMAHHE HEODXOIHMOCTH MPHMEHE-
HHA JOCTHHKEHHH (HIHKH H TEXHO-
NOTHH [ PalHOHAIBLHOIO MPHPOIO-
NONB30BAHHSA

HOTO MPHPOIONONLI0BAHNL,
OBIIAJICHHE OCHOBaMH Oe3zomnac-
HOTO HCIONL30BAHHSA ECTeCTBEH-
HBIX M HCKYCCTBEHHBIX WICKTPH-
YECKHX H MATHHTHRIX  TTOJIEH,
INEKTPOMATHUTHEIX H 3BYKOBBIX
BOJIH, €CTECTBCHHBIX H HCKYCCT-
BEHHEIX HOHH3HPYIOLIMX H3Ty4e-
HUil BO M30exaHHE MX BPEJHOIO
BO3ICHCTBHS HA OKPYKAIOIIYIO
Cpedy H OPraHH3M 4eI0BEKa;
Pa3BHTHE YMEHHMH IIAHHPOBATh
B IOBCEIHEBHOH KH3HH CBOH
OEHCTBUA C TPHMEHEHHEM TO-
NYYECHHBIX 3HAHHI 3aKOHOB Me-
XaHUKH, IMEKTPOAHHAMUKH, TEp-
MOJHHAMHKH W TENIOBBRIX HBIE-
HHil B nenax cOepemeHna 310-
POBBA;

(hopMHpPOBAHHE NPEACTABIEHHUH
O HEPALHOHATEHOM HCTONB30BA-
HHH NPHPOIHBIX pecypcoB
H JHEPTHH, 3arpA3HCHHH OKpYKa-
IOLIEH Cpeabl KaK CIEACTBHA HE-
COBEpIIEHCTBA MAallHH H  Me-
XAHH3IMOB




Kon Iposepsuembie TpedoBanus K npej- Merta- 0600 ménnnie GopmMyIHPOBKH
npoBe- METHBIM pe3yibTATaM 0a30BOI0 npei- TpeboBaHHil K npeaMeTHBIM
psieMoro YPOEBHH OCBOCHHS OCHOBHOI MeTHBIE | pesyabTatam uz ®@I'OC 2010 r.

Tpebo- 00pa3oBaTe/ILHOM NPOrPAMMEL pe3yib-
BaHNA OCHOBHOI0 00wwero obpasoBanns TAT
Ha ochose ®I'OC 2021 r.
11 Onerr  noucka,  npeobpazosanns | MIT 1.3.1— -
H NpeAcTaBaeHHA HHpopMauuH (PH3H- 1.35

4ECKOr0 COOEPHKAHHA ¢ HCNONE30BAHH-
eM HHpOPMAIHOHHO-KOMMYHHKATHB-
HBIX TEXHOJIOTHIA,

YMEHHE OLEHHBATL JOCTOBEPHOCTh
nony4eHHOi HHGOPMALHH HAa OCHOBE
HMEIOLIMXCA 3HAHHH H JONOIHHTEIb-
HBIX HCTOUHHKOB;

YMEHHE HCMOIb30BATH IPH BhINOIHE-
HHH YyueOHBIX 3aJaHMH Hay4HO-TIO-
MyIApHYI IHTepatypy (usndeckoro
COJIEPKAHHSA, CIPABOYHBIE MATEPHAIBL,
pecypcenl ceTH MuTepHerT;

BlIaJcHHE O0a30BLIMH HAaBRIKAMH Mpe-
obpaszosanua HHQOpPMAIMH W3 OIHOI
3HAKOBOI1 CHCTEMBI B JIPYTYH); YMCHHE
C03/1aBaTk COOCTBEHHBIE MHCBMEHHBIE
H YCTHblE COOOIIEHHS HA OCHOBE
HHpOpPMALHH H3 HECKOIBKHX HCTOU-
HHKOB




Pa3zjnea 2. [lepeyens 21eMeHTOB co/lep:KaHHs, NIPOBEPSEMbIX HA OCHOBHOM
rocyaapcrsennom dx3amene no ®PH3IHKE

B Tabmune 2.1 npuBeaEH COCTaBIEHHBIH Ha OCHOBE (pejiepalibHOM
00pa3oBaTeNBLHON MPOrpaMMbl OCHOBHOro obuero obpaszopanuss no QuiHke
nepedeHsb MPOBEPSAEMBIX JIEMEHTOB COACPIKAHU.

Tabauua 2.1

Koa IlpoBepsieMblii J1eMeHT COAepAKAHN B nporpam- | Hanunuue nanHoro
Me KaKoro JJ1eMeHTa cojep-
Kjacca HKAHHH B KOIH-
H3Y4aeTcH ¢puxarope OI'D

NMpouLIbIX JIET

1 | MEXAHHYECKHE ABJIEHHA

1.1 | Mexanuueckoe asmxkeHue. MaTepHaneHad ToUKa. 7,9 +
Cucrema orcuéra. OTHOCHTENLHOCTE JIBHIKCHHA
1.2 | PapHOMepHOE © HEPABHOMEPHOE BHMKCHHE. 7.9 +

Cpennss cxopocTs. @opMyna Ans BBYUCIEHHSA
CpeaHell CKOpoCTH:

S
v=—

t

1.3 | PapHOMepHOE NpPAMOTHHEHHOE [BHXKEHHE. 3a- 7.9 +
BHCHMOCTb KOOPAHMHATHI T€Na OT BPEMEHH B CIY-
4ae PABHOMEPHOTO NPAMOITHHEHHOTO JBHKEHHA:
x(f)=x,+v.f.

['padukH 3aBHCHMOCTH OT BPEMEHH /i MPOEK-
IHH CKOPOCTH, NPOEKIHH NEPEMEIIEHHS, IyTH,
KOOPJHMHATEI MPH PABHOMEPHOM IPAMOIHHEHHOM

JBHKCHHH

1.4 | 3aBHCHMOCTE KOOpPAMHATHI Teld OT BPEMEHH 9 +
B CIy4da€ PaBHOYCKOPEHHOTO IPAMOIHHEHHOTO
JABHKEHHS:

2
e t
X(t)=x,+v,,t+a,- 5
@opMynel  AnA OPOSKLUHH — NEPEMEIICHHA,
MPOEKIHH CKOPOCTH H NPOEKLHH YCKOPEHHA MpH

PAEHOYCKOPCHHOM HpﬂMDJ’[HHﬂﬁHDM JABHAKCHHH:
£2

SI(f): qu ‘f'i‘ﬂ'x '?,

v (f)=v,, +a, 1,

a (t)=const,

2 2
I"21’ - U = 2ﬂx'51"
['pahmkn 3aBHCHMOCTH OT BPEMEHH AT IPOEK-
HHH YCKOpPCHHA, TMPOCKIHH CKOPOCTH, MNPOCKIHH
MEPEMEIICHNAA, KOOPAMHATEI NPH PABHOYCKOPEH-
HOM ﬂpﬂMGJ’IHHEﬁHGM JABHEHHH




Koa IlpoBepsieMblii 2J1eMeHT COAePHKAHHE B nporpam- | Haauume 1aHHOro
Me KAKO0ro JJ1eMeHTa cojiep-
KJjacca KAHHA B KO/H-
H3Y4aeTcH tpukxarope OI'3
NPOLLILIX JIeT
1.5 | Croboanoe nanenne. MopMynsl, ONMHCHIBAKIIHE 9 +
cBOOOHOE NAaJCHHE TEna MO BEPTHKAMH (IBH-
JKEHHE TElla BHH3 WIH BBEPX OTHOCHTEILHO MO-
BepxHocTH 3emmu). I'padmxn 3aBHCHMOCTH OT
BPEMEHH IS MPOEKIHH YCKOPEHHA, MPOCKLHH
CKOPOCTH W KOOPAMHATEI NpPH CBOOOJAHOM ma-
JICHHH TEJIa [0 BEPTHKAIH
1.6 | CkopocTh paBHOMEPHOrO JBIKEHHA Tena Mo 9 +
okpyxHocTH. Hanpaenenue ckopocth.
@®opMyna 1n8 BEYHCIEHHS CKOPOCTH 4epe3 pa-
JIHYC OKPYKHOCTH H NEpPHO] o0paeHus:
L} = ELR .
T
I{enTpocTpemurensHoe yeckopenne. Hanpagnenue
HEHTPOCTPEMHTENBHOIO  ycKopenus. @opmyna
JUIS BBIYHCIICHHSA YCKOPEHHA:
a =v—2.
" R
®opmyna, CBA3BIBAIOIAA NEPHOA M YACTOTY
obpamieHmn:
vt
T
1.7 | Macca. [InoTtnocTs BemecTsa. Popmyna i Bhl- 7 +
YHCICHHA TIIOTHOCTH!
_m
v
1.8 | Cuna — BexkropHas Qusnueckas Bennuuna. Crno- 7,9 +
AKECHHE CHII
1.9 | Asnenne unepunu. Ileprriii 3akon HeroToHa 7,9 +
1.10 | Bropoii 3akon HeroToHa: 9 +
F=m-a.
CoHanpaBIeHHOCTh BEKTOPAa YCKOPEHHSA Tena
H BEKTOpa CHIEL, AelicTBYIONMICH Ha TEIO
1.11 | BzanmopeiictBue Ten. Tpernii 3akon Helotona: 9 +
Fya=—f,
1.12 | Tpenne mokos W TPEHHE CKONbXkEHHA. Dopmyna 7,9 +
JUIS BBIYMCICHMS MOIYIA CHIBI TPEHHA CKONb-
ACHHA:
Fl'p =“ -N
1.13 | Hedopmauna tena. Ynpyrue u Heynpyrue aedop- 7,9 +

ManuH. 3akoH ynpyrod aedopMannn  (3aKoH
I'yka):
F=k-AN




Koa IIpoBepsieMblii 2J1eMEHT COAepPKAHHS B nporpam- | Haauuue nannoro
Me KaKoro Jj1eMeHTa coaep-
Kjacea HAHHS B KO1H-
H3yuaercs ¢pukarope OI'D
NPOULIBIX J1eT
1.14 | Bcemupnoe tarorenHe. 3aK0H BCEMHPHOrO TATO- 9 +
TEHHS!
F=G. .FH'] ‘;.il.iz .
R
Cuna TaxecTH. Y cKopeHHE CBODOIHOIO NaIcHUA.
dopmyna s BEIYHCIEHHS CHIIBI TAXKECTH BOMIH3H
MOBEPXHOCTH 3eMIIH:
F=mg.
Jeuxenne nnaner Bokpyr Conuua. Ilepsas koc-
MHYeckas ckopocts. HeBecoMoCTs M neperpysku
1.15 | Mmnynec Tena — BeKTOpHad (pH3HYECKas BE/H- 9 +
4YHHA.
p=mv
MMITyIbC CHCTEMEI TEI.
M3menenne uMnynesca. UMmynsc cunsl
1.16 | 3akoH cOXpaHEHHA HMOYILCA AIA 3aMKHYTOH 9 +
CHCTEMBI TEJI:
p=mD, +m,U, =const.
PeaKTHBHOE JBHKCHHE
1.17 | Mexannueckaa pabora. @opmyna s BbIYHC- 7.9 +
JTeHHS pabOTHI CHITBL:
A=Fscoso..
MexaHn4ecKas MOITHOCTE:
N=4
t
1.18 | Kuneruueckas M MOTEHIIHAIBHAN YHEPTHA. 7.9 +
@opmyna a8 BRYHCICHHS  KHHETHYECKOI
IHEPIHH:
mUz
v
Teopema 0 KHHETHUECKOH IHEPTHH.
Dopmyna 118 BEIMHCICHHA MOTCHUHANLHOH 3HEp-
IHH Tela, NOJIHATOro Haja 3eMIIEi:
By mgh
1.19 | Mexannueckas 3Heprus: 7.9 +

E=E,+E,.

3aKoH COXpAaHCHHA MEXAHHYECKOH IHEPIHH.
@opmyna ana 3aKOHA COXPAHCHHA MEXaHHYECKOH
IHEPrHH B OTCYTCTBHE CHII TPEHHA:

E = const.

[IpeBpaiieHne MEXaHHYECKOH YHEPIHH NIPH HATTH-
YHH CHIIBI TPEHHSA




Kon IIpoBepsieMbIii 2J1eMEHT COACPHAHUS B nporpam- | Haanume nannoro
Me¢ KaKoro 3/1eMEHTa cojep-
KJjacca KAHUA B KOIH-
H3y4aeTcs tpuxarope OI'D
NPOULILIX JeT
1.20 | [IpocTeie MEXaHH3MBL «3010TOE NMPABHIO» MEXa- 7,9 +
HHKH.
Prraar. MomeHT cHnsl:
M=FI.
Venoeue paBHOBECHS phIUATa:
M, +M, +..=0.
[TonBuKHEIIT H HENOABHKHEII OIOKH.
KII[l npocTeIx MEXaHH3MOB, n :M
<LyaTpayeHnan
1.21 | JaBnenue TBEPAOro TENA. 7 +
@opmyna 1d BBIUHCICHHS JABICHHS TBEPAOrO
Tena:
_F
P==
Hasnenue rasza. ArmocepHoe naBnenue.
'mapocrarndeckoe 1aBIeHHE BHYTPH KHIKOCTH.
@®opmyna anA BBIMHCICHHA JABICHHS BHYTPH
AHIKOCTH:
P=Pgh+ Py,
1.22 | 3axon Ilackans. ' mapasnuueckui npecc 7 +
1.23 | 3akon Apxumena. @opmyna ans onpeacneHHs 7 +
BRITATTKHBAIOLICH CHIBL, ACHCTBYIOMIEH Ha TENO,
NOTPYKEHHOE B dKHAKOCTE HIIH Ta3:
F Ap. =Pg V.
Venosue nnasanusa tena. [Inasanue cyoB M BO3-
JIyXOIIaBaHHE
1.24 | Mexannueckne KonebaHud. AMIUIHTYAA, NEPHOT 9 +
H 4acTOTa KoneOanHii.
@®opmyna, CBA3BIBAIOMIAN YaCTOTY H MEPHO] KOJIE-
Danuii: v = L
T
1.25 | MaremaTH4ecKHH W NPYKHHHLIH MaaTHHKH. [Ipe- 9 +
BpALLIEHHE 7JHEPrHH TpH KonedaTenbHOM IBH-
KEHHH
1.26 | 3aTyxaromue konedanusa. BunyxacHusie koneda- 9 -
Hus. Pesonanc
1.27 | Mexannueckue Bonuel. [lpononeneie n nonepeu- 9 +
HBIC BOMHEL JIMHMHA BOIHBEI H CKOPOCTE PacmpocT-
PaHEHHS BOJIHbI:
A=v-T
1.28 | 3Byk. I'poMrocTe M BeICOTa 3BYyKa. OTpaxeHHe 9 +

3BYKOBOI BONHEI Ha rpanxie AByx cpea. Uudpa-
3BYK H YIBTPa3BYK




Kon IIpoBepseMblii 3IeMEHT COepAKAHHA B nporpam- | Haanume njannoro
Me KaKoro IEMEHTA coaep-
Kjacca HKAHUS B KO/H-
H3yuaercs puxarope OI'D
HPOULIBIX JIeT
1.29 | Ilpaxmuveckue pabomsi 7,9 B koaudukarope
Hsmepenne cpenHeil NIOTHOCTH — BELIECTBA; OI'D npouuisix ner
APXHMEIOBOH CHIIBI, JKECTKOCTH TIPYAKHHBI; KOA(]- IPAKTHYCCKHE
(uuMeHTa TPEHHS CKONBXKEHHA; paboThl CHIBL paborsl
TPEHHH, CHIBI YIOPYTOCTH, CpeaHeii CcKopocTH H: z:’_';;:ﬁ”:zb
ABHAKEHHA OpycKa N0 HAKIOHHOH MI0CKOCTH; mosao, Hi X
YCKOpeHHs OpycKa NpH JABHNKEHHH M0 HAKIOHHOM npoBeenHe
IUIOCKOCTH; 4aCTOTRI H NEepHOJa KonedaHnuil mare- [pPEAYCMATPHBEAIOCE
MAaTHYECKOTO MAasTHHKA; YacTOTHI M NEPHOJA KO- 0BpazoBaTeILHEIMH
nedaHuil MPYKHHHOTO MasTHHKA; MOMEHTA CHIIBL, nporpaMMams
JEiCTBYIOIIETO HA PbIYAT; pabOTEI CHILI YIIPYTro- H IPOBEPAIIOCH
CTH NPH NOALEME IPy3a C MNOMOLILK HENOIBHIK- sananuamu KHM
HOro Onoka; paboThl CHIBI YOPYrOCTH MOPH 0ors
NoABEME IPy3a ¢ NOMOIILIO MOJABHXHOTO OM0Ka.
Hccnenosanne 3aBHCHMOCTH apXHMENAOBOH CHITEI
OT 00BEMA NOTpy:KEHHON YacTH Telna M OT MIOT-
HOCTH KHJKOCTH, HE3aBHCHMOCTH BBITAIKHBAlO-
el CHIBI OT MACChl TENa; CHIBl TPCHHS CKONb-
JKEHHS OT CHIIBI HOPMAIBHOTO JdBICHHS H OT poja
MOBEPXHOCTH; CHIBI YIOPYTOCTH, BO3HHKAMOMICH
B MPYKHHE, OT CTENEHH Ae(opManHH ApPYHKHHBI;
ycKkopeHHs Opycka OT yria HakIOHAa Hanpas-
nAwomei; nepuoaa (4acToTel) KoneDaHHH HHTS-
HOT0 MasTHHKA OT JJIHHBEI HHTH; IEPHOA Koneda-
HHH MNPYXKHHHOTO MafTHHKAa OT MAaccel TIpy3a
H JKECTKOCTH MPYKHHEBL, HCCAEI0OBAHHE HE3ABHCH-
MOCTH NEPHOJAA KONCOAHMH HHMTAHOIO MAasTHHKA
OT MAcChl rpysa.
[TpoBepka ycnoBHA paBHOBECHS phIdMara
1.30 | Puzuveckue aeienuna & npupode: NPUMEPLI IBH- 7.9 B kommdukarope

JKEHHSA C PA3JIHYHEIMH CKOPOCTAMH B KHBOH H He-
JKHBOIl NPHpPOAE, ACICTBHE CHIIBI TPEHUA B PHPO-
J€ W TEeXHHKE, NPHIHBBI H OTIHBEI, JBHIKECHHE
nmnaneT ConHeuHOH CHCTEMBI, PEAKTHBHOE JBIKE-
HHE JKHBBIX OPraHH3MOB, PBIYArd B TEJE HYEI0BE-
K4, BIHAHME aTMOC(EPHOrO JaBICHHA HA JKHBOI
OpraHu3M, IUIaBaHHE pPbIO, BOCNPHATHE 3BYKOB
KHBOTHBIMH, 3EMIIETPACCHHE, CEHCMHYECKHE BOJI-
HBI, IIYHAMH, X0

OI'3 npoumnerx ner
(pu3HHeCKHe SBIeHHN
B IpHpoje
H TeXHHYeCKHe
ycrpoiicTea
HE BEIIE/IAIHCE
B OTJENBHYIO
MO3HLIHI,

HO [IPHCYTCTBOBAIIH




Kon

IIpoBepsieMblil 31EMEHT COAEPAKAHUA

B nporpam-
Me KaKoro
KJjacea
Hu3yuaercs

Haanume gaHHoro
3JIEMEHTA cojlep-
KAHHA B KO/JIH-
¢pukarope OI'D

NpOILIbLIX JIE€T

1.31

Texnuyeckue ycmpoiicmea: CIHIOMETP, JaTYHKH
NONOKEHHA, PACCTOAHHSA M YCKOPEHHA, JHHAMO-
METp, MOJIINIHHKH, PAKETEI, PLIYAr, NOJABIKHLIH
M HEMOJIBIKHBIH OJIOKH, HAKIOHHAS IUIOCKOCTb,
NPOCTHIE MEXAHH3MBI B OBITY, coOOIIaOIIEcs co-
CYJBl, YCTPOHCTBO BOJONPOBOAA, THAPABIHYEC-
KHil mpecc, MaHOMETp, OapoOMETp, BHICOTOMEP,
NOPIIHEBOH HACOC, APEOMETP, IXONOT, HCHONb-
30BaHHE YJILTPA3BYKa B OBITY H TEXHHKE

7,9

B 0bpazoBaTellLHOH
MporpaMmMe HIH
yuebHHEaX

TEILUIOBLIE ABJIEHHA

2.1

OcHOBHBIE TOMOKEHHS MOJIEKYISPHO-KHHETHYEC-
KOH TeopHH cTpoeHHA BemecTsa. Moaenu TeEp-
JI0TO, HHIKOTO W razoo0pa3sHOro COCTOAHHH Be-
mecTBa. Kpucrannnueckue 1 amopdHsie Tena

7.8

2.2

JBuxenne wactun BemectBd. CBA3k CKOPOCTH
JIBIZKEHHS 4acTHII ¢ Temneparypoii. BpoyHosckoe
JBHEKEeHHE, TH(]y3H

7,8

2.3

CwaaunBaHHe H KaAMHJUIAPHBIC ABJICHHA

2.4

Tennosoe PACHIHPEHHE H CKATHE

2.5

Tenmosoe PdBHOBECHE

2.6

Buytpennss sneprus. Pabora m Tenmonepenaua
KaK CrocoObl H3MEHEHHS BHYTPEHHEH YHEPTHH

= sl b ol o o) fo ol

2.7

B}'I,Elh] TCIUIONEpCaai: TCILTOINPOBOIHOCTE, KOH-
BCKIIHA, H3MTYUCHHC

2.8

Harpesanue u oxnaxaenue ten. Konuuectso Te-
IOTEL. Y JenkHAasd TEMI0EMKOCTE:
O=cm(ty—1t;)

29

3axkon COXPaHCHHA 3HCEPIrHH B TCIMOBRIX MPpOLEC-
cax. 1Sl'r]I]E.B\Hf:HHf: TEIUIOBOTO DamaHCa:

0,+0; +..=0

Hcnapenue u xonaencanmsa. HiMenenue BHyT-
PEHHEH SHEPrHH B IPOLIECCE HCNAPEHHA H KOH-
nencauuu. Kunenune suakocti. Y aenbHas Temio-
Ta napooOpa3oBaHHK:

=2

m

2.11

BramHoCTE BO3IYVXA

2.12

[Inasnenne u kpuctannuszauusa. Himenenne BHyT-
PEHHEH OSHEPrHH NPH IUIABIEHHH H KpHCTAI-
nH3alHH. Y aenbHas TeIoTa MiIaBleHH:

=2

m

BuyTpennss 3Heprus cropaHus TOIUIHBA. ¥ I€Nb-
Has TEMI0Ta CrOPaHHs TOILIHBA:

¢=2
m




Koa IpoBepsieMblil 3IEMEHT COACPKRAHUA B nporpam- | Haanuue janHoro
Me KaKoro 3JIeMEHTa cojep-
Kjacca HAHHS B KOAH-
H3yuaercs ¢puxarope OI'D
NPOULILIX JI€T
2.14 | llpunuune pabdotel Tennoeeix asurareneif. KITI 8 -
TEILIOBOTQ JIBHTATENS
2.15 | Ilpakmuuecrkue pabomul 8 B koaudukarope
M3mepeHne yACHbHONH TEMIOEMKOCTH METaLIH- OIS npouuisix et
YECKOT0 LMIHHIAPA. KOIHYECTBA TEMIOTLL, ITOIY- TpaKTHIECKHE
YEHHOTO BOJOH KOMHATHOMH TeMnepaTypsl HKCH- PAOOTH
POBaHHOH MacChl, B KOTOPYK) ONYIIEH HArpeThIi g
. B OTJENEHYIO
LUHIHHIAP, KOIHYECTBA TEIUIOThL, OTJAHHOTO V- et
HAarpeThIM IHJIMHAPOM TOCNE  OMYCKAHHS  €ro npoBe/eHHe
B BOJly KOMHATHOH TCMIICPATYPhL; OTHOCHTCTLHOMH NpeyCMATPHBANIOCH
BIAKHOCTH BO3yXa, YACAbHOH TEMIOTHl IUIAB- 06pazOBATENLHEIMI
JICHHA TILIA. [pOrpaMMamMH
Hccnenoanne HM3MEHEHHS TEMIIEPATYPHl BOJEI H [IPOBEPAIOCH
MIPH Pa3IHYHBIX YCIOBHAX; ABJCHHA TEMI000MEHA sananuamu KM
MpPH CMENIHBAHHH XOIOJHOH H ropsdyei BOJBI ors
MpoLecca HCTApEHHs
2.16 | @uzuneckue asieHua 6 npupode; NMOBEPXHOCTHOE 8 B komudukarope
HATAXKCHHE W KAH/UIAPHBIC ABICHHA B NPHPOJE, OI'> npowisix jet
KpHCTaansl B mpHpoae, uinyuenue Connua, 3a- pusnteckue spieHus
MEp3aHHE BOJOEMOB, MOpPCKHe Opm3bl; ofpaso- B lipHpoae
BAHHE POCEL, TYMaHa, HHES, CHEra H TEXHITeCKHE
217 | Texnuneckue ycmpoiicmea: Kanusapel, IPHMEPSI 3 }-’C’l'[f:lJHC'l-'Ba
- HE BBIACITANHCE
HCMOIL30BaHHA KPHCTAIOB, KHAKOCTHBIH TEPMO- B OTAITBHYIO
METpP, JATYHK TEMIEPATYypPhl, TEPMOC, CHCTEMA [OBHIHIO,
OTOMIECHHA JOMOB, THTPOMETPEL, ICUXPOMETP, Ma- HO IPHCYTCTBOBAIH
poBas TypOHMHA, ABHraTenb BHYTPEHHETO Cro- B 00pasoBaTenLHOM
panus nporpaMme HiH
yueDHHKaxX
3 | DJEKTPOMATHHTHBIE ABJIEHHSA
3.1 | Dnexrpusauns ten. J[Ba BHMAa 3NEKTPHYECKHX 3a- 8 +
pAI0B
3.2 | BzsammopgeicTBHE  3apAyKEHHBIX  TEI.  3aKoH 8 -
Kynona
3.3 | 3aKkoH cOXpaHEHHSA IEKTPHUECKOIO 3apajia 8 +
3.4 | Dnekrpuueckoe none. Hanpax€HHOCTE 3m€KT- 8 -
pHaueckoro noad. [IpuHIHN cynepnosHIMK SNeKT-
pHYeckHX noneil (Ha KAUeCTBEHHOM YPOBHE)
3.5 |Hocurenm oanextpuucckux 3apagos. [eiictBue 8 +
INEKTPHYECKOTO MO HA EKTPHUYECKHUE 3aps/Ibl.
[TpOBOHHKN H JHYVIEKTPHKH
3.6 |llocrosmneii  snexTpuueckuii  Tok. [JleficTus 8 +
anexkTpudeckoro Toka. Cuna toxa. Hanpsxenne.
=4
t
v==

q




Kon Ilposepsiemsblii Y1eMeHT COAePAKRAHH B nporpam- | Haanuune nannoro
Me KaKoro 3/1eMEeHTa cojep-
KJjacca MAHHA B KO1H-
H3y4aercs ¢puxarope OI'D
NPOLLILIX J1eT
3.7 | DneKTpHYECKOE  COMPOTHBIEHHE. Y IEIBHOE 8 +
INMEKTPHYECKOE CONPOTHBICHHE!
Y
S
3.8 | 3axon Oma ans y49acTKa MEeKTPHYECKO LenH: 8 +
I=—.
R
3.9 | lNocnenoBaTenbHOE COEIHHEHHE NMPOBOIHHKOB! 8 +
I,=1,; U=U,+U,; R=R,+R,.
[MapannenbHoe COEAMHEHHE NPOBOJAHHKOB PaB-
HOT'O CONMPOTHBICHHA:
U=U,I=1I+1,; R=£.
2
Cumenannble cOeIMHEHHS MPOBOIHHKOB
3.10 | Pabota H MOIIHOCTB 3MEKTPHYECKOTO TOKA. 8 +
A=U-T-t; P=U-I
3.11 | 3axon xoyna — Jlenua: 8 +
O0=I"-R-t
3.12 | Oneir Dperesa. MaruutHoe nmone mpAMoOro npo- 8 +
BOJIHHKA C TOKOM. JIHHHH MarHHTHOI HHAYKIHH
3.13 | MarauTHOE NoJIE NOCTOAHHOTO MarHuTa. B3anmo- 8 +
JICHCTBHE NOCTOSHHBIX MATHHTOB
3.14 | JleficTBHE MArHHTHOrO TIONA HA MPOBOAHHK 8 +
C TOKOM
3.15 | Onerrer @apanes. fBneHHe 3MEKTPOMATHHTHOM 8 -
HEAvKuHH. [Ipaguno Jlenna
3.16 | llpaxmuuecxue pabomut 8 B koaudukarope

Himepenne 3MEKTPHYECKOTO CONPOTHBICHHS pe-
3UCTOPA; MOIIHOCTH IEKTPHUECKOrO TOKa; pado-
Thl AEKTPHYECKOr0 TOKA.

HcenenoBanne 3aBHCHMOCTH CHIIBI TOKA, BO3HH-
KalOLIETO B MPOBOJHHKE (PE3HCTOPBL, 1aMITOUKa),
OT HANPSKCHHS HA KOHLAX NMPOBOJHHKA, 3aBHCH-
MOCTH CONPOTHBIACHHA OT [JIHHBI MPOBOIHHKA,
MIOIAMH €r0 NONEPEYHOr0 CeYEHHS H YEIbHOro
CONPOTHBIEHHA.

[TpoBepka npasBuia A1 3NEKTPHYECKOrO Hamps-
WEHHS NpPH NOCIEJ0BATENBHOM  COEIHHEHHH
NPOBOJHHKOB, MPAaBMIA 1 CHIBI 3IEKTPH-
YECKOr0 TOKa MPH MNapajielbHOM COEIHHEHHH
MPOBOIHHKOB (PE3HCTOPE H JTAMIOYKA)

O3 npoueix ner
HpaKTHYecKHe
pabotsl
HE BhI/E/IAIHCE
B OTJEIEHYH
MO3HIHE, HO HX
npose/ieHHe
peayCcMaTpPHBAIOCE
obpazoBaTellbHEIMH
HporpaMMamMH
H IIPOBEPAIOCE
sapanuavu KHM
orms




Koa IIposepsieMblii 2JIeMEHT COAEPAAHHS B nporpam- | Haanuue 1anHoro
Me KaKoro JJIeMEHTa cojaep-
KJacca HAHHUA B KOIH-
H3y4aercs ¢puxarope OI'D
NPONULIBIX JIEeT
3.17 | @usuuveckue aenenus 6 npupode: IMEKTPHUECKHE 8 B komndukarope
ABJICHHA B aTMOCc(epe, IUIEKTPHUECTBO IKHBBIX OI'3 npomusix ner
OpPraHH3MOB, MAarHHTHOE [oae 3eMIH, apeid (husuteckue sBneHHs
MOMKCOB, POJIb MATHHTHOTO TIONS JUIA KH3HH Ha B IIpHpOJE
3emiie, NOIAPHOE CHAHHE H TeXHHHCCKHE
3.18 | Texnuueckue ycmpolicmea: 3MEKTPOCKON, aMIep- 8 yeTponcTea
METP, BOILTMETP, PEOCTAT, CYETUMK IICKTPHUEC- He nge”n_mm,
KOH JHEPrHH, JIEKTPOOCBETHTENBHBIE NPHOOPEL, rﬂlgjfl{':;}:g
HATPEBATENLHBIE IEKTPONPHOOPEl  (MPHMEPEI), PHCYTCTBOBAH
UIEKTPHYECKHE MNPEJOXPAHHTENH, 3JIEKTpOMAr- B 06paoBaTeLHOl
HHT, 3IEKTPOJABHTATENE MOCTOAHHOTO TOKA, T€HE- nporpaMe i
paTop NOCTOAHHOIO TOKa yueGHHKAX
3.19 | Dnexrpomarautueie BonHsl. lkama anexTpomar- 9 +
HHTHBIX BOJH
3.20 | lyuepas mogent ceera. [Ipamonuueinoe pac- 9 +
NPOCTPAHEHHE CBETA
3.21 | 3akon orpawxenus ceera. [Inockoe 3eprano 9 +
3.22 | IlpenomneHue cBeTa. 3aKOH NPEJOMICHHS CBETA 9 -
3.23 | Hucnepcus ceeTa 9 +
3.24 | Jlunza. Xopn nyuei B nuHze. MokycHoe paccron- 9 +
HHe JIHH3bL. ONTHYeCKas CHIa THH3BL
D=1/F
3.25 | I'ma3 kak ontHdeckad cucteMma. OnNTHYECKHE NPH- 9 +
Oopbl
3.26 | [Ipakmuyeckue pabomsi 9 B komndukarope
Himepenne ONTHYECKOH cHIB coDHpaomei OI'3 npouuisix net
nuH3bL  (OKyCHOro paccrosHHd coOHparomeii TpaKTHIECKHE
NHMH3bI (10 CBOMCTBY PABEHCTBA PasMEPOB NpE- PabOTHL
METa H H300paKEeHHs, KOrjJa NpeaMeT pacroio- H: ;:';;:LT':S"
#EH B JBOHHOM (POKyce), MOKa3arens npenomie- — H}(; Ux
HHE G § A [pOBEIeHHE
HcenenoBanue cpoiicTBa n300pakeHHs, NOIYy4EH- Npe /1y CMATPHBANIOCE
HOT0 € MOMOILIBI COOMpAOIICH JTHH3EL, H3MEHE- 0BpaIOBATENEHEIMH
HHA (DOKYCHOTO PACCTOAHHMA JIBYX CJIOXKEHHBIX [porpaMMamu
JIMH3; 3aBHCHMOCTH YTJIa NPEJIOMIEHHSA CBETOBOIO H IPOBEPAIOCH
nyua OT yrioa MajcHHA Ha TPAHHIEC «BO3AYX — zafnanuamu KHM
CTEKIION ors
3.27 | @usuuveckue agienua 6 npupode: 3armenns ConH- 9 B koandukarope

ua u JIyHel, uBeTa TEn, ONTHYECKHE ABICHHA B aT-
mocepe (user Heba, pedpakuus, paayra, MUpPax)

OI'2 npomnkx ger
(hH3ngeckne ABIIeHHA




Kon IIposepsieMblii 3J1eMeHT COlepPKRAHUNA B nporpam- | Hannuue gansoro
Me KaKoro J/IEMEHTa cojiep-
KJacca HWAHHA B KOIH-
H3y4aeTcs ¢puxarope OI'D
NPOLLILIX JeT
3.28 | Texnuqeckue ycmpoticmsa: O4YKH, TIEPHCKOIL, 9 B IpHpOJIe
thoToannapar, ONTHYECKHE CBETOBOILI " 'I'E?’-HHEECKHE
ycrpoiicTsa
HE BBICNAITHCE
B O'I'ﬂ.e.lle}'l-Cl
MO3ZHLHID,
HO IIPI’IC}’]'C'I’BUBEJ]H
B 0DpazoBaTeNkHOH
NporpaMme HiH
yuyeOHHKax
4 | KBAHTOBBIE SABJIEHHSA
4.1 | PapnoaxtuBHOCTh. Ankda-, OeTa-, raMMa-u3myye- 9 +
Hus. Peakuuu aneda- u Oera-pacnaga
4.2 | Onerrer Pesepdopaa no paccesanuio anbda-gac- 9 +
Tl [lnanetapHas Moaens atoMa
4.3 | Cocras atomuoro aapa. Msoronst 9 +
4.4 | Ilepuoa nonypacnajia aTOMHBIX sep 9 -
4.5 | Anepuble peakuHH. 3aKOHBI COXPaHEHHS 3apsao- 9 +
BOI'0 H MacCOBOTO YHCEI
4.6 | Pusuveckue A61eHUA € NpUpode: ECTECTBCHHBIH 9 B koaudukarope
pPaIHOAKTHBHLIH (POH, KOCMHYECKHE TY4H, PaJIHO- 0T npoweix ner
AKTHBHOE M3MYUYE€HHE MNPHPOJHBIX MHHEPAIOB, (pusuueckue ABIeHUA
NCHCTBHE PAIHOAKTHBHEIX HINYYCHHH HA Opra- 8 lipupoae
HH3M YEI0BEKa H Textmtieciue
4.7 | Texnuueckue ycmpoiicmed: CHEKTPOCKON, HHIH- 9 ycrporicTaa

BHIYaIBHBIH 103MMETp, Kamepa Bunkcona, anep-
Has SHEPreTHKa

HE BRIACNAITHCE
B O'I'AE.III:H}'HJ
MO3ZHLHID,

HO IIPHC}"I'C'I'BIJBEJIH
B 0DpazoBaTeNLHOH
[pOrpaMMe HilH
yaedHHKAX




Paznen 3. Orpaikenne B coJep:KaHNH KOHTPOJILHBIX H3MEPHTEIbHLIX
MATEePHAJIOB JHYHOCTHLIX Pe3y/ILTATOB 0CBOCHHS OCHOBHOI
obpa3oBaTe/ibHOH NPOrpaMMsel 0CHOBHOIO 0b1ero odpasosanus no PH3IHKE

JInyHoCTHBIE — pe3yabTaTbl  OCBOCHWUS  OCHOBHOH  oOpasoBaTeinbHOH
nporpammel odyuatomumucs (Ha ocHose ®I'OC 2021 r.) orpaxkar0T roTOBHOCTD
oOyuyalomuxcss  pPyKOBOACTBOBATLCS —~ CUCTEMOH  MO3MTUBHBIX  LIEHHOCTHBIX
OpHEHTALMil ¥ pacllMpeHHe OMNbLITa AEATEILHOCTH Ha e€ OCHOBE M B Ipolecce
peann3aluy OCHOBHBIX HANpaBIeHHil BOCIUTATEILHOMN JAeATEILHOCTH.

Conepxanue M pe3yabTarbl BhINOMHEHHS 3afaHui OI'D ces3aHbl B TOM
YUCIEe ¢ JIOCTHIKGHHEM CIEAYIOIMX JIMYHOCTHBIX pe3y/IbTaToOB  OCBOCHHS
OCHOBHOH 00pasoBaTenbHOH nporpammsl Ha ocHoBe @I'OC 2021 r.

B uwactu ¢usuveckozo eocnumanus, ghopmuposanus Kyaemypel 300po6bs
U IMOYUOHATBHOZO0 DAA2ONOAVYUA:

— OCO3HAHHE LICHHOCTH JKU3HHU;

— OCO3HAHHE IOCIEACTBHI U HENPUATHE BPEIHBLIX NPHUBBIYEK (yrnoTpebineHus
AIKOroJisi, HAPKOTHKOB, KYPEHHs1) U HMHBIX (JOpM Bpeja Ui (PU3HYECKOro
H IICUXUYECKOr0 3/10POBb;

— cobmojaeHHe npaBuil OE30MacHOCTH, B TOM YHCIIE HABBIKOB 0€30MacHOro
MOBE/ICHUS B UHTEPHET-CPE/IE;

— cnocobHoCcTh aJanTHpOBaTLCH K CTPECCOBBIM CHTYalHIM
W MEHSIOLIMMCS COLIHAIBHBIM, HH(OPMAIIHOHHLIM U NPHPO/IHBIM YCIOBHSM,
B TOM YHCJE OCMBIC/ISAA COOCTBEHHBIH ONBIT W BBLICTPAMBAS JalNbHEHIIHE
LEJTH;

— yMEHME NPHHUMATb cedst U IPYrHX, HE OCYkKas;

— YMEHHME OCO3HABATH HMOLMOHAILHOE COCTOSHHE celds W Jpyrux, yMeHue
YIPaBIsTh COOCTBEHHBIM IMOLMOHAIBHBIM COCTOSIHHEM;

— ¢hOpMUPOBAHHOCTL HaBbIKa peduiekCHH, NpU3HAHWE CBOEro MpaBa Ha
OIMOKY M TAKOI'0 JKe IIPaBa JIPyroro 4es10BeKa.

B uvactu mpydosozo eocnumanus:

— HHTEpPEC K IPaKTHYECKOMY M3yudeHU0 npodeccHil U Tpyaa pasiu4yHOro
poaa, B TOM YHCJIE HAa OCHOBE NPHMEHEHUS H3Yy4aeMOro MpPeMETHOro
3HAHMS;

— OCO3HAHHE BAXKHOCTH O0OYYECHHS HA MPOTSKEHUH BCEH XKH3HH JUIS YCIEUHON
npo()eCCHOHAILHOH JIeATEILHOCTH H pa3sBUTHE HEOOXOIHMBIX YMEHHH Uls
ITOrO;

— YBaKCHHE K TPYAY M pe3ylabTaTaM TPYAOBOM ACATEIbHOCTH.

B wactu sxonocuveckozo eocnumanus:

— OpHUEHTALHA Ha MPUMEHEHHE 3HAHMH W3 COLMAIBLHBIX U €CTECTBEHHBIX HAayK
JUIs pellieHHs 3aj1ad B 00JacTH OKpYKaloWIeH cpelbl, IJaHUPOBAHHA
MOCTYIIKOB H OLEHKH HX BO3MOMKHBIX IOCICACTBHH JUId OKpYXKalolleH
Cpelibl;

— IOBBILICHHE YPOBHA HYKOJIOIHYECKOH KYIbTYPhl, OCO3HaHHE I100albHOIrO
XapakTepa 3K0JIOrH4ecKHX mpodaeM H MyTeHd HX pelleHus



— AKTHBHOE HENPHUATHE ACHCTBHI, NPHHOCAIIMX Bpel OKpYKatowei cpeae;

— O0CO3HAHHE CBOEH POJM Kak TIpakJaHHHA W NOTpeOMTENs B YCIOBHUIX
B3aHMOCBSA3H [IPHPOIHOM, TEXHOIOIHYECKOH H COLIHAIIBHOH Cpe/l.

B vactu npunamus yennocmu HaQy4Ho2o nO3HAHUSL:

— OpHEHTauuss B JICATCIBHOCTH Ha COBPEMCHHYK) CHCTEMY Hay4HBIX
npeAcTaBieHUi 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BHUTHS YEJIOBEKA,
npupoasl M o0lecTBa, B3aHMOCBA3SIX  4YEIOBEKa ¢  M[PHPOIHOMH
H COLIHANBLHOH CPeJl0ii;

— OBJAJICHHE A3BIKOBOM U YUTATEJILCKONH KYJILTYPOH KaK CPeACTBOM NO3HAHUS
MHpa;

— OBJQJICHHE OCHOBHBIMH HABLIKAMH HCCIE0BaTEILCKOH JESTENLHOCTH,
yCTAHOBKA  HAa  OCMBICJICHHE  OnbITa,  HaOmMOACHWH,  NOCTYINKOB
H CTPEMJICHHE COBEpLICHCTBOBATh IYTH JOCTUKCHHA WHIHUBHIYAIbHOIO
H KOJUIEKTHBHOTO OJ1aronoiry4us.

[Tpumenutensio k @I'OC 2010 r. MokHO roBopUTE O ¢Bs3H 3aaanuii OI'D
C JIOCTHKCHHEM JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHHA OCHOBHOM 00pa3oBaTelbHOM
nporpaMMmbl  OCHOBHOro o0uiero oOpa3zoBaHus, OTPaKAWIIMX TIOTOBHOCTb
W cnocoOHOCTE  00yHalwmMXcs K = CAMOPA3BHTHK)O M JIHYHOCTHOMY
CaMooMnpeaeneHn0,  cOPMUPOBAHHOCTL  HUX  MOTHBALMH K  OOy4eHHUIO
W LE/ICHANPABICHHON [03HABATEJLHONH ACATEILHOCTH, CHCTEMBI 3HAYMMBIX
COLMANBHBIX U MEKITUYHOCTHBIX OTHOIUCHUH, LICHHOCTHO-CMBICIIOBLIX YCTaHOBOK,
OTpaKAIOIIMX  JIMYHOCTHBIE M  TIPAXKJIAHCKHE MO3MLUMM B JIEATEILHOCTH,
COLIMANbHBIC KOMIICTCHIIMH, [IPaBOCO3HAHHE, CHOCOOHOCTL CTAaBHThL LEJH
U CTPOUTHL JKM3HEHHBIC [IJ1aHbI, CINOCOOHOCTE K OCO3HAHHIO POCCHHCKOM
UIACHTHYHOCTHU B MOJUKYJILTYPHOM COLIMYME, B TOM YHCIIE

«2) (hpopMHpOBaHHE OTBETCTBEHHOI'O OTHOLIGHHS K YYEHHIO, NOTOBHOCTH
U crocoOHOCTH 00YHalOMIMXCH K CaMOpPa3BUTHIO H caM0O0Opa30BaHHIO HAa OCHOBE
MOTHBALIHH K OOYYEHHIO M MO3HAHHIO, OCO3HAHHOMY BBIOOPY H IOCTPOCHHIO
JanbHeieid HHAWBHAYAILHONH TpaeKTOpHH 00pa3oBaHHs Ha 0a3e OPHEHTHPOBKH
B MHpe npodeccHii H NpopecCHOHANBHBIX NPEANOYTEHHH, ¢ YY4ETOM YCTOHYHBBIX
MO3HABATEIJILHBIX HHTEPECOB, a TAKKE HA OCHOBE (POPMUPOBAHMS YBaMKHUTEILHOIO
OTHOLICHUS K TPYAY, PA3BUTHUS OILITA Y4ACTHS B COLMAIBHO 3HAYUMOM TPY/IE;

3) hbopMHpOBaHHE  LENOCTHOrO  MHPOBO33PEHHS,  COOTBETCTBYIOLIEIO
COBPEMCHHOMY YPOBHIO pa3BHTHS Haykd M OOLICCTBEHHOH IPaKTHKH,
YUUTBIBAIOIIEr0 COLMAILHOE, KYILTYPHOE, A3BLIKOBOE, AYXOBHOE MHOroo0pasue
COBPEMEHHOI'O MHpa; <...>

8) (hopMHpoOBaHHE LIEGHHOCTH 30POBOIo U Oe30nacHoro odpasa KH3HH; <...>

9) bopmupoBaHHE OCHOB DKOJIOTHYECKOH KYJIBTYPbI, COOTBETCTBYIOLLIEH
COBPEMEHHOMY  YPOBHIK)  JKOJOTHYECKOr0  MBIIIJICHHS, pa3BUTHE  OIbITA
IKOJIOTHYECKH OPHEHTHPOBAHHOH pe(IEKCHBHO-OLEHOYHOH M NPaKTHYECKOH
JICATEILHOCTH B JKHU3HEHHBIX CHTYaLUSAX).



Cucrema OII€CHKHU J0CTHKCHUA Oﬁy‘laIOI]_lI/IMI/ICH

IJIAHUPYEMBbIX Pe3yJbTAaTOB 0CBOECHHS 00Pa30BaTeIbHBIX IPOrpaMMm
Ha ypoBHsax OO0 u COO.

B cootBercTBUM ¢ TpeboBaHuAMU (eAepatbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB 00IIEro 00pa30BaHMs OLIEHKA YYEOHBIX JOCTHKEHHH 1Mo (u3uke, Kak ¥ 10 IPyruM
yueOHBIM MpeaMeTaM, pealiu3yeT CHCTEMHOJAESTENbHOCTHBIM, YPOBHEBBIM W KOMIUIEKCHBIN
HOJIXOJIBI.

I[InanupyemMble pe3yJbTAaThl MO0 (PU3MKE MOKHO OOBETUHUTH B HECKOJIBKO TPYIIIL:

1) Ocsoenue nousmutinoco annapama (UCTONB30BaHUE IOHITHN, PACIO3HABaHUE
SIBIICHUH, OMHMCAHNE SBIICHUH TTPU TTOMOIIH (PU3NYSCKUX BEIIMYUH, UCTIOIH30BAHUE 3aKOHOB IS
XapaKTEPUCTHKH MPOIECCOB, paboTa ¢ MOICTISIMH);

2) ¢dopmuposanue memooonocudeckux ymeHuti (OCBOCHHE METOJOB HAYYHOTO
MO3HAHUS, TIPOBEJICHHUE ONBITOB 0 HAOTIOACHHUIO (PU3UUYSCKUX SBJICHHIA, TPOBEICHUE TIPSIMBIX U
KOCBCHHBIX HM3MEpPEHHA, HCCICIOBAHUN 3aBUCHMOCTEH (U3UYECKUX BEIMYUH, COOJIIOJICHHE
paBmII OE30MMACHOTO TpyIa pu paboTe ¢ 1a00paToOpHEIM 000PYIOBAHHEM);

3) peulenue KawecmeeHHbIX U pacuemuvix 3a0ay (0ObSICHEHUE SIBJICHUH M TPOIIECCOB,
NPUMEHEHHE TEOPETHIECKOTO MaTepralia Ijisl peIieHus 3a/1a9);

4) NOHUMAHUE NPUKIAOHO20 3HAYEHUsl NOAYYeHHbIX 3HaHuil (YMEHUS TIPUBOJIUTH
NPUMEPBI TPAKTHYECKOTO HCIOJIb30BaHUs (U3NYECKUX 3HAHUKA B TIOBCEJIHEBHOW JKU3HH,
XapaKTepU30BaTh TPHHIHUIBI JCUCTBUS H3YYCHHBIX MPUOOPOB, TEXHUYECKHX YCTPOWCTB H
TEXHOJIOTUYECKHUX MPOIECCOB, PACIIO3HABATh (PU3MUYECKUE SBJICHHUS B OKPYKAIOIICH )KU3HH);

5) yMeHue pabomamv ¢ uHgopmayuell usuueckozo codepxcanusi (KPUTHUECKU
aHAJM3UPOBaTh HMH(MOpPMAIIMIO, MOJYy4aeMyK0 M3 Pa3HbIX HCTOYHUKOB, (HOpMyIUpOBaTH |
apryMEHTHPOBATHh COOCTBEHHYIO TIO3HIIHIO).

VYuurento Ha ocHOoBaHMM TipeyioxeHHoro B OPII mepeuHs mpeaMeTHBIX pe3ylbTaToB
Heo0X0uMO chOpMHUPOBATH TEMATHYECKUE TUTAHHPYEMBIC PE3YJIbTaThl I KaKIOW TEMBI H
BHYTPH KaXJOrO pe3ylbTaTa COCTaBUTh IMEpeYeHb YMEHHH, (opmupoBaHHE KOTOPHIX B
COBOKYITHOCTH OOECIIeYHBAET TOCTHKCHUE TIAHUPYEMOTO PE3yiIbTaTa U CIY)KUT OCHOBOW JIJIst
non0opa 3aJaHuii OIICHOYHBIX MPOLIETYP.

Buabl BHYTPMIIIKOJIBHOTO OLlCHUBAHUS

Ha Bcex ypoBHsix o0miero oOpa3oBaHMs BBIAEISIOT 1B€ OOJIbIINE TPYIIILI OLICHUBAHMUSL:
BHYTpPEHHEE (BHYTPHILKOJIBHOE) OLIEHMBAaHME W BHEUIHEE OLIEHMBaHME (TOCyAapCTBEHHas
HUTOroBasd arrecranusd, BCCpOCCHﬁCKHe IMPOBCPOUHBIC pa6OTI:vI, MOHHUTOPHUHI'OBBIC UCCIICAOBAHUA
(benepaabHOro, peruoOHaIbHOIO YPOBHEMH).

BHyTpHIIKONTBHOE OIICHWBAaHWE TpeNHA3HAYaeTCsl Ui OpTraHW3alldd  Ipolecca
o0yyeHMsT B Kjacce MO Yy4YyeOHbIM IMpeIMEeTaM U pPeryaupyercss JOKaJIbHBIMH aKTaMHU
00pa3oBaTesbHOI OpraHu3alru.

K BugaM BHYTPHUILKOJBHOTO OICHMBAHUS TNPEAMETHBIX pE3yJIbTaTOB OCBOCHUS
00pa30BaTeNLHBIX MPOTPAMM OTHOCSITCS:

- cTapToBas JAMAarHOCTHKa, HAlpaBJIeHHas Ha OLIEHKY OOIIeld TOTOBHOCTH OOyYaroIerocs K
00y4YeHHIO Ha IAaHHOM YpOBHE 00pa30BaHMS;

- TeKyllee OIEHHBAHWE, OTpPAKAIOIIee WHAWBUAYaTbHOE IPOIBIKEHNE OOYdYaloIMerocs B
OCBOCHMHU IIPOTPaMMBbI y4€OHOTO MpEeIMETa;

- TEMAaTUYCCKOC OICHUMBAHWEC, HAIIPABJICHHOC HA BBIABJICHUC W OLCHKY OJOCTHXKCHUSA
00pa30BaTeNbHBIX PE3YJIBTATOB, CBS3aHHBIX C M3YYCHHWEM OTJEIBHBIX TeM 00pa30BaTebHOU
pOTpaMMBbl;



- TPOMEXYTOYHOE OILIEHWBAaHWE MO HMTOraM HW3YYCHHUs KPYMHBIX OJIOKOB 00pa3oBaTeNbHOM
MIpOrpamMMbl, BKJIIOUYAIONIEH HECKOIBKO TEM, WU 1O (HOPMUPOBAHHIO KOMILIEKCHOTO OJIOKa
y4eOHBIX JICUCTBHIA;

- HWTOTOBOE OILICHMBAHHUE PE3YJIbTATOB OCBOCHHS OOpa30BaTEIIbHOM MPOrpaMMbl 3a Y4COHBIN
roJ.

OnHa U3 CYIIECTBEHHBIX 3aJay TEKYIIEro U TEMAaTHYECKOI0 KOHTPOJIS - MOJArOTOBKA
00ydJaroumxcsi K MPOMEKYTOUHOM U UTOTOBOM OLIEHKE (32 YETBEPTh, MOJYrOJi€, B KOHIIC
ydeOHOro rosa). B qaHHBIX peKOMEHIAIUAX PeUb UJIET O TEKYIEM OIICHUBAHUH.

Tekyulee oueHuBaHue

Texymias oleHKa BKIIOYAET MEPUOJUYECKHE IPOLETYypbl OLEHKH HHIUBUAYAIBHOIO
INPOJBUKEHHS] O0YyYaromierocss B OCBOGHUU NpOrpaMMmbl ydueOHOro mpeamera «Du3ukay.
Pe3ynbTaThl TEKyIEH OLEHKH SBIISFOTCS OCHOBOU I MHAMBUAyIH3AIH Y4eOHOTO MpoIiiecca.
Tekymas oreHKa MOXKET OBITH (POPMUPYIOIICH, MOAACP)KUBAIOIICH W HAMPABIISIFOIICH YCUITHS
oOyJarolierocsi, BKJIIOYAIONMIEH €ro B CaMOCTOSITENbHYIO OIEHOYHYIO JESTENbHOCTh, H
JMAarHOCTUYECKOM, CIOCOOCTBYIOIIEH BBISBICHUIO U OCO3HAHUIO YYHUTENEM U OOydaroluMCs
CYIIECTBYIOIIUX MpoOsieM B o0yueHuu. Tekyliee OleHMBaHUE MOXKET IIPOBOJIUTHCS Ha KaXKIOM
YPOKE W BBISIBIISATh JIOCTHKCHUS OTICIBHBIX OOYYaIOUIMXCS B MPOLIECCE M3YYEHHUS Y4eOHOTO
MaTepuana.

B Texymeli olieHKe MCHOIB3YIOTCS pa3inyHble (POPMBI U METO/BI IPOBEPKU (YCTHBIE U
MUChbMEHHBIE OMPOCHI Ha YpOKax, KPAaTKOBPEMEHHBIE CaMOCTOSITENbHbIE PadOThI, JOMAITHUE
paboThl, UHAWBUIyaJIbHbIE U IPYMIOBbIE NPOEKTHBIE U HCCIIEAOBATEIbCKUE PAOOThI, CaMO- U
B3aMMOOIICHKA, pedekcus, OIEeHOYHbIC JTUCTBl U IPYTHE) C YUETOM OCOOEHHOCTEH yueOHOro
npeaMera «Pu3nKa» 1 METOAUKY MPENOIaBaHUs, PEATU3yEMON YUUTEIIEM.

Jls ycTaHOBJICHHS YPOBHS OCBOCHHUS 00YYaIOIIMMUCS KaXKIOW TEMBI Kypca IPOBOAUTCS
TeMaTU4YecKasi AMarHOCTUKA (OIICHKA).

HuarHoctuka - cmoco® TOJy4YeHHs U3MEpSeMbIX IOKa3zarenei  o0ydyeHws,
o0OecreunBaroUX 0OBEKTUBHOE U BCECTOPOHHEE M3YyYEHHUE YCIOBUHN M PE3yJbTaTOB yueOHOTO
npoiiecca, cnoco0 MPOSCHEHUs] BCeX M3MEHEHMH, KOTOpbIE NMPOUCXOAAT B IO3HABATEIHHOM
nporecce.

OuenuBanue yCTHOIO onpoca

B ®PII no yue6HOMY mpeamery «Du3uKa» NepeurcaeHbl Bce IPeIMETHbIE pe3yIbTaThl,
KOTOpBIE JOJDKHBI OBITh OCBOEHBI M KOTOpBIE BBIHOCATCS Ha TEMaTHYECKMH W HMTOTOBBII
KOHTPOJIb, B TOM YKCJIE U HA TOCYAAPCTBEHHYIO UTOTOBYIO aTTECTALUIO.

Hcnonp30BaHnWEe HAyyHBIX MOHATHM, HM3y4EHHBIX (U3UYECKUX BEIMYMH U 3aKOHOB
OLIEHUBAETCS B MPOLIECCE OMMCAHUS U XapaKTEPUCTUKU CBOMCTB Tel U (pU3NUECKUX sBIeHUN. B
paMKax TeKyllell MpOoBEepKU LeNecoo0pa3Ho UIsl BCEX BHOBb BBOJUMBIX (JOPMYJ U 3aKOHOB
oOpamiaTe BHUMaHUE Ha:

— IIOHUMAaHUEC (1)1/131/1qec1<0r0 CMBICJIa HCIOJIB3YEMBIX BCIWYMWH, HX o0o3HaYeHus u CANHHUIIbI
(I)I/I3I/I‘-ICCKI/IX BCJINYHMH,

— MOHMMaHHE CJIOBECHOW (OPMYJIMPOBKH 3aKOHA, CYTH 3aKOHOMEPHOCTH, BBIPAKEHHOMN
bopmynoi;

— 3HaHHC MaTEMATHYIECKOI'O BBIPpAXKCHUSA 3aKOHa, (i)OpMy.]'I, CBA3BIBAIOIINX JaHHYIO
(u3uUecKyIo BEIMUMHY C IPYTMMH BEJIHYMHAMHY,;

— yMEHHE CTPOUTh TpauKU N3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITHUYHH.

B pamkax ycTHOro ompoca B MpaKTHKE Y4uTels (U3UKU HIMPOKO HPUMEHSIOTCS
«KapTOYKM» (PU3NYECKOW BENWYMHBI, (PU3MUECKOro 3aKoHa, (QHU3MYeckoro npubopa WiIH
YCTPOMCTBAa M T.JA., KOTOpBIE SIBISIOTCS Il OOY4Yarolerocs CBOEro poja HHCTPYKLIHEH
(mIa”oM) Ui HOCTPOEHUS IIOJTHOTO OTBETA.



Hpumepbt Kpumepuee OueHUu6anus yCmHblx onpocoe

3aganue Kpurtepumu aj1si oueHUBaHHsI MOJHOTHI OTBETA

Onwucars 10 TIaHy 1) Kakoe CBOWCTBO TeJ WM SIBJICHUN XapaKTepH3yeT JaHHasl
($u3NUeCKyro BETUYMHY [BeTHYUHA?

2) Omnpenenenne GU3NIECCKON BETHUUHBIL.

3) dopmyna cBs3M JaHHON BEMYHHBI (TPaUKH 3aBUCUMOCTEH ).
4) EQvHUIBI BETMYHHBI B MEXTYHAPOIHON CUCTEME €MHUIIL.

5) TIpubop/crocoObl U3MEPEHHUS BETMYHHBI

Onucats 1o wiany 1) CnoBecnas GpopMyTHpPOBKa 3aKOHA.

(du3nyecKuil 3aKoH 2) MaremaTn4eckoe BhIPaKCHUE 3aKOHA.
3) HasBanue U eAMHUIBI K3MEPECHUSI BCEX BEINYUH, BXOSIINX B
3aKOH.

4) OnbIThI, MOATBEPIKIAMOIIIE CIPABEITHBOCTH 3aKOHA.
5) Tlpumepsl IpUMEHEHHS 3aKOHA Ha TPAKTHKE.
6) VYcioBus (rpaHHIlbl) MPUMEHUMOCTH 3aKOHA

Onwucars 10 TIaHy 1) Llenb ompita.

busnaeckuit 2) CxemMa ombITa.

(uctopuueckuii) onbIT  [3) YCIIOBHS, IPH KOTOPBIX OCYIIECTBIISIECTCS OIBIT.
4) XoJ onbITa.

5) Pe3ysibTaT ombITa (€ro HHTEPIPETAILHS)

Omnwucats 1o TIaHy 1) Ha3nauenue ycTpouCTBa.
buznueckuit mpudop/ 2) Cxema ycTpoiicTBa.
YCTPOHCTBO 3) [IpuHIMT EHCTBYS yCTPOMCTRA.

4) [IpaBuiia MoIb30BaHUS YCTPOUCTBOM M €r0 IPUMEHEHHE

Kputrepuem o1ieHKH 1 TiepeBo/ia B OTMETKY YCTHOTO OTBETA MOKET CIYKUTh HAIUYUE U
MPABUIIBHOCTh STUX AJIEMEHTOB, 0003HAUEHHBIX B TJIAHE.
* OtrMmeTKka «5» BBICTABIACTCS 32 BEPHOE MPEJICTABICHUE BCEX DJIEMEHTOB, BXOJAIIUX B IUIAH
OTBETA.
* Ormerka «4» BBICTABISETCA, COOTBETCTBEHHO, NMPH HAJUYUH HETOYHOCTH B OJIHOM W3
3JIEMEHTOB OTBETA UJIM MIPU OTCYTCTBUU OJHOTO U3 DJIEMEHTOB.
* HwxHss rpaHuna oTMeTKHM «3» COOTBETCTBYET YCTHOMY OTBETY, B KOTOPOM BEPHO
npeacTaBieHo He MeHee 60% 371eMEHTOB OT MOJIHOTO OTBETA.
* OrmeTKa «2» BBICTABISETCS, €CIM OOYYAIOIIMICS HE PACKPBIBAET OCHOBHOE COJIEpKAHUE
MaTepuana (mpencraBieHo MmeHee 60% 37I€MEHTOB OT MOJTHOTO OTBETA).
AHaJIOTUYHBIE KPUTEPUHW MOXKHO HCIIOIB30BaTh I OIICHWBAHUSA KPATKOBPEMEHHBIX
KOHKPETHBIX MIChbMEHHBIX 3a/IaHUI MPU OpTraHU3aINi padOThl ¢ MAaTEPHAIIOM yueOHHUKA.

OueHuBaHMe NMCbMEHHOI0 OIIPOCA
Ha 6a3e ocBOeHHBIX 3HaHUH (BeNWYMH, POPMYII, 3aKOHOB) 1IEIECO00PA3HO MPEIOKHUTh
IMUCBbMCHHBIC 3aJaHHd C KpPAaTKHUM OTBETOM Ha OIMCAHUC W XapPaKTCPUCTUKY CBOWMCTB Tell U
¢usnueckux siBIeHUd. Takux 3agaHuil 0a30BOr0 M TMOBBIIEHHOTO YPOBHEW CIIOKHOCTH B




UMEIOIIEMCSI apCceHale AMIAKTHYECKUX CPEJICTB JIOCTATOYHO MHOTO (3aJaHusl C KpPaTKUM
OTBETOM B BHJ€ LU(PHI UK YKCla, HA MHOXKECTBEHHBI BBHIOOP, HA COOTBETCTBUE 3JIEMEHTOB
JBYX MHOXECTB, Ha 3alloJHEHHWE NpomyckoB). Hambonee pacnpocTpaHEHHBIMH SIBISIOTCS
3aJJaHUsl Ha BBIYMCICHUE BEIMYMHBI B PA3IMUHBIX CHUTYalMsIX, KOTOpPbIE MPOBEPSIIOT YMEHHUS
MCIIOJIb30BATh PA3INYHbIC (POPMYJIIBI M 3aKOHBI B CTAHJIAPTHBIX YUCOHBIX CUTYAIIHSIX.

B kauecTBe cneayromero Imara y4dTeNI0 HEOOXOAMMO MOJ0O0paTh  3aJaHus,
IIOCTPOCHHbIE HA KOHTEKCTE JKU3HEHHOH cuTyanuu. PekoMeHIyeTcsi HCIoJIb30BaTh
KOHTEKCTHBIE 3a/1aHus 110 padoTe ¢ rpadukoM, TaOIUIEH WM CXEeMOW, KOTOpBIE MapaljiebHO C
MPEIMETHBIMA YMEHUSIMU MPEIOoIararoT (POPMUPOBAHUE U OIEHKY YHUBEPCAIBHBIX Y4EOHBIX
nevicteuit (YY]]) mo pabore ¢ uHbopmarmeii: YTeHre U MOHMMaHue WHQpopManuu (Harpumep,
HAXO0XJICHWE 3HAYCHHWI BEIWYMH 1O TpaduKy), MOHMMAHWE W HMHTEpHpeTanus uHbopmammu
(HampuMep, COOTHECEHHE Y4YacTKOB TpaduKoB C (M3MUECKUMHU MPOLIECCaMHU, KOTOPbIE OHU
OTPaXKaIOT, ONpEJeNICHHE XapaKkTepa M3MEHEHHs BEIMYMH Ha OTIENbHBIX y4acTKax Tpaduka,
npeoOpa3zoBanne MHGOPMAIMK W3 TaOJWIBI B TpaduK U T. J.) U NMPUMEHEHHE TpadudecKou
uHpOpMallMM B W3MEHEHHOM WJIM HOBOM cHUTyanuu. [yl OLIEHWBAHMS YMEHHH BBIIOJIHSTH
3aJjaHUsl HAa OMKCAHUE M XapaKTEPUCTUKY CBOMCTB Tel U (PU3MUECKUX SIBICHUU 11eJIecO00pa3HO
NPOBOJUTH KPAaTKOBPEMEHHBIE IMPOBEPOYHBIC TECTOBBIE palbOTHI, coaep)kamme 0a3z0BOro M
MOBBIIICHHOTO YpOBHEW croxkHocTU. KonudectBo 3amaHuii B paboTe 3aBUCUT OT THUIIA
BKITIOYCHHBIX 33JJaHU W OT BPEMEHH, OTBOJMMOMY Ha BBINOJHEHHME TecTa. Hampumep, s
paboTsl Ha 15 MHHYT 3TO MOTryT OBITh 3-4 3amaHusi 0A30BOTO YPOBHS CIOKHOCTH C KPAaTKHUM
OTBETOM B BHJIC YHCJIa WM Ha COOTBETCTBUE U 2 33JJaHUS MOBBIIICHHOTO YPOBHS CIIOKHOCTH Ha
MHO>KECTBEHHBII BBHIOOD.

[Ipumepnas mikama mepeBoaa Oawia B OTMETKY (pa3pabarbiBaeTcs B 00pa3oBaTelbHON
OpraHu3aIvH):

— HIWKHUI NOPOT OTMETKHU «5» COOTBETCTBYET IoJiyueHuto He MeHee 80% OT MakCHUMallbHO
BO3MOKHOT0 Oana;

— HIKHHUHI [IOPOr OTMETKH «4» COOTBETCTBYET NMOJy4yeHUIO He MeHee 60% OT MakCMMaJbHO
BO3MOKHOT0 Oana;

— HIDKHUM TOpOT MIKOJNBHOM OTMeTKH «3» ompezaensercs O0aiioM, COOTBETCTBYIOIIMM
BBITIOJTHEHUIO 3aJ]aHHii 6a30BOT0 YPOBHS CIOKHOCTH HE MeHee 4yeM Ha 60%);

— OTMeTKa «2» COOTBETCTBYET BBINOJHEHUIO MeHee yeM 60% 3amaHuii 0a30BOro YpOBHS
CJIOKHOCTH.

OmarM W3 BaXHEHIIUX pe3ynbTaToB OO0ydeHHs (Qu3MKe SBISETCS pelleHHe
KA4eCTBEHHBIX H PacUeTHBIX 3a/1a4.

Pemenns kauecTBEHHBIX 3a7au MPEACTABISIOT COOON pacCcy IeHHUs, COCTOSIINE U3 pAla
CBSI3aHHBIX JIPYT C JPYrOM MPHYUHHO-CICJACTBCHHBIMU CBSI3SIMH YTBEPXKICHHH, KOTOPHIC
MOJKPEIUISIOTCS CChUIKAMU Ha CBOMCTBa sIBNEHUH, (JOpMYIBI U 3aKOHBL. PermieHne pacueTHbIX
3a1ad - TaKXKe 3alKCh JIOTHYECKH CBS3aHHBIX YTBEPXKICHWW, HO TIPEJICTABICHHBIX B BHJC
dbopMyI, MaTeMaTUYECKUX MPeoOPa30BaHMI U BEIUHCICHHIA.

Kputepun oneHuWBaHUS KauecmeeHHbIX 3a7ad JIOJDKHBI 0a3MpOBaTHCS HA BBIICICHUH
CJICAYIOIIMX 3JIEMEHTOB PEILICHUS:

1) o6ocHOBaHME OTBeTa, COCTOANIEE W3 HECKOJBKHX JIOTMHECKHX IIArOB C YKa3aHUeM Ha
CBOWCTBA sIBICHHWH, (OPMYNTBI WM 3aKOHBI, KOTOpPHIE TIOATBEP)KIAIOT BBICKa3aHHOE
YTBEP)KICHUE;

2) ykasaHue Ha CBOMCTBAa sBNeHH, (OPMyNbl HJIM 3aKOHBI, KOTOpbIE TOATBEPIHKIAIOT
BBICKA3aHHOE YTBEPKICHHE;

3) oTBeT Ha MoOCTaBIEHHbIH B 3aa4€ BOMPOC.

[TockonbKy MmosTHOE OOBSICHEHHE TMPEIoaraeT MocTpoeHHe He MeHee 2-3 JIOTHYeCKUX
[IaroB ¢ OMOPOW Ha He MeHee 2-3 M3yYEHHBIX CBOWCTBA (DM3MUYECKUX SIBICHUU, (PUBNUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH, TO TpPW OICHWBAHHWH IIEJIECOOOPA3HO BBIIACIATH B PEIICHUU



Ka4eCTBEHHBIX 33/1a4 TOJHOCTbIO BEPHOE pEIIEHHE, KOTOPOE COICPKHUT BCE HEOOXOAMMBIC
AJIEMEHTBI, U YaCTHYHO BEPHOE DPEHICHHE, KOTOPOE OLEHUBACTCS 10 TPUHIIUITY BBHIYATAHHS
0aJuIoB 3a OTCYTCTBYIOIIME HEOOXOMMBIE AJIEMEHTHI OJTHOTO 000ocHOBaHM. [Ipu oneHuBaHUK
pelIeHusT KAueCTBEHHBIX 3aJa4 PEKOMEHJYETCS HCIIOJIb30BaTh OOOOIICHHBIE KPUTEPUU
oueHuBanus Takux 3aganuii B KUM OI'D (Ha ypoBHE ocHOBHOTO 0011ero oopa3oBanus) 1 KUM
EI'D (Ha ypoBHE cpemHero o61mero oopa3oBanus) 1Mo Gu3HKe.

Kputepun oneHUBaHUS pacuemmublx 3a7ad OCHOBBIBAIOTCS Ha OOIICTIPUHATOM B
METOJIMKEe OOy4YeHHs (U3UKE IUIAHE pEIICHUS pPACYCTHBIX 3a/a4, KOTOPBIA BKJIFOYAET
CJICAYIOIINE HIIEMEHTHI:

1) pa60Ta C YCJIOBHUCM 3ajiavuu: 3allUChb ((I[aHO», BKJIIO4Yas AaHHBIC M3 YCJIIOBHA 3aJadd MU
CIIpaBOYHBIC BEJIMYUHEIL, HCO6XOIII/IMBIC IJI PCUICHUA 3aa4vu,

2) o6ocHOBaHME (U3MUECKOH MOJENH: MpeaCTaBleHHe PUCYHKA, €CIIM 9TO HEOOXOMXUMO I
NOHMMaHHUS (PU3MUYECKOW CHUTyallMM, yKa3aHWE Ha TO, KakKWe SBJICHUS WIM IPOLECCHI
paccMaTpuBarOTCs, KaKMe 3aKOHOMEPHOCTH MOKHO MCIIOJIb30BaTh JJISl PELIEHUS 3aJaud U 4eM
MOYKHO IIpeHeOpeub, YTOOb! CUTYyallusl OTBEYasia BHIOpAaHHON MOJENH;

3) 3amuch Bcex HEOOXOAMMBIX JUIS PELIEHHUS 3a/]aUl 3aKOHOB U (GOpMYII;

4) mnpoBeneHHe MaTEMATHUECKHX NPe0OPa30BAHMIl M PACUETOB, MOTyUeHHE OTBETA;

5) mnposepka oTBeTa OZHUM U3 BBHIOPAHHBIX CHOCOOOB (HAIPHMEP, C YIETOM HPOBEPKH €UHHIL
U3MEpEHUS BEJIUYUH).

Pemienue pacueTHOl 3a1a4M OLIEHHMBAETCs 10 MUCbMEHHOMY oTBeTy. Kak mpasuio, Bce
IYHKTBl, KpoM€ OOOCHOBaHUS MOJENH, BXOASAT B IUCBMEHHOE pEUIEHHE U 0053aTeIbHO
TpeOyIoTCs OT 00yYaroIUXCsl IPU PELICHUM JTIOOBIX 3a7ay. A aHalu3 yCJIOBHsS 3aJjauu, BHIOOD
MOJIENI ¥ HEOOXOJMMBIX ypaBHEHHH OOBIYHO MPOTOBAPUBACTCS TOJIBKO YCTHO. Ilpm 3ToM mpu
IOBTOPEHUM OJHOTUIIHBIX 33Jad €ro MHOTOKPAaTHO HE O3BYYMBAIOT, M Yy OOydYarOUIMXCS HE
BbIpa0aTHIBACTCSl YMEHUE TIPOBOJAMTD IOJHBIA aHAIN3 (PU3UIECKUX TPOIECCOB U 0OOCHOBHIBATH
BbIOOp 3aKOHOB U (hopmyi. [ToaToMy A1 TEKyIIEero OLeHUBAHUS 1IE€1€CO00Pa3HO U 3TOT IYHKT
BKJIIOYATh B IMCHbMEHHBIN OTBET XOTS ObI B BUI€ HEOOJBIINX KOMMEHTAPHUEB.

IIpy ollEeHMBaHUM TNHCBMEHHBIX PELICHUH pacyeTHBIX 3ajjad PEKOMEHAYeTCs IO
BO3MOXXKHOCTH Ha BCEX OJTalax HCIOJb30BaTh OOOOIIEHHBIE KPUTEPUH OIICHUBAHMS TaKUX
3aganuii B KMM OI'D (Ha ypoBHe ocHOBHOTro obmiero oopasosanusi) u KM EI'D (Ha ypoBHe
cpenHero obmiero oOpaszoBanusi) mo ¢usuke. Creayer oOpaTUTh BHUMaHUE, YTO COTJIACHO
0000mmeHHbIM KputepusM I'MA pacueTHas 3ajaua He CUMTAETCS PELICHHOM, €CIIM OTCYTCTBYET
3aMnMch BCeX HEOOXOAMMBIX JUISl pEIICHUS 3aJa4l 3aKOHOB U (hOpMYIL.

YPOBEHB CIOKHOCTH pPAcUETHBIX 3a/ad 3aBUCHUT OT TOrO, IPEIoJaracT JIM PELICHUE
UCIOJIb30BaHuE (GOPMYJT U 3aKOHOB M3 OJJHOW MJIM HECKOJIBKUX TEM JAHHOI'O pa3jena, U3 OJHOro
WIN JIByX pa3fielioB IIKOJBHOTO Kypca (PM3MKH, OT UCIOJIBb30BAaHUS SBHO MM HESBHO 3a/1aHHOM
Monenu. Jlns ompeneneHus YpoBHS CHOPMHUPOBAHHOCTH y OOy4aroUIMXCs YMEHUM peliarhb
pacueTHbIE 3a7a4u MPU U3YYEHUHN KaKJOW TEMbl PEKOMEHAYETCS IPOBOAUTH CAMOCTOSITENIbHBIE
paboThL, 3aJaHUS KOTOPOH BKIIFOUAIOT PACUETHBIE 337a4l Pa3HOTO YPOBHS CII0KHOCTH.

CamocTosiTeIbHbIE PAadOThl MOTYT CIYXUTh YAOOHBIM HHCTPYMEHTOM TEKYIIETO
OLICHMBAHMSI: PE3yJbTaThl BBIOJHEHUS 33JaHUNA pabOThI MO3BOJIAT MPOAHATU3UPOBATH IS
KaXJI0r0 O00Yy4Yarolerocsi TEKYIIMH YpPOBEHb OCBOEHHMsS TOTO MM HMHOIO MPEAMETHOrO
pe3yInbTarta.

TemaTH4eckasi KOHTPOJIbHAsi padoTa MOXET OJAHOBPEMEHHO BKJIIOYATh 3aJaHHs Ha
ONMCAHUE U XapaKTEPUCTUKY CBOMCTB TeNl M (PU3NYECKUX SIBICHUN, KAUECTBEHHbIE U pacueTHbIE
3a/1a4¥ pa3HOI0 YPOBHSI CJI0KHOCTH, U OLICHUBATH 110 COBOKYITHOCTH YPOBEHb OCBOEHUS TPYIIIIBI
MPEIMETHBIX Pe3y/IbTaTOB Ha COACPHKAHUH U3y4aeMOU TEMBI.

[Ipu oneHHMBaHUM pE3yNbTATOB BBHIMOJIHEHUS CAMOCTOSTEIbHBIX MM TEMaTHUYECKUX
paboT peKOMEHyeTCsl UCI0JIb30BaTh CIEAYIOUINE MOIXO0/bl MPU MEPEBOJe NepBUYHOro Oasia
3a BBINOJIHEHUE pabOThI B OTMETKY:



— HWKHUHA TIOPOT OTMETKM «5» COOTBETCTBYET BBHINOJIHEHHUIO BCE pabOThI HE MEHEE YeM Ha
80%;
— HWKHUAN TIOPOT OTMETKHU «4» COOTBETCTBYET BBHIIMOJIHEHUIO BCEW pabOThI HE MEHEE YeM Ha
60%:;
— HWOKHUH [OpOr OTMeTKH «3» ompenensercss 0auioM, COOTBETCTBYIOUIMM BBIIIOJIHEHUIO
3a/1aHnii 0a30BOTO YPOBHS CJIIOKHOCTH HE MeHee ueM Ha 60%;
— OTMeTKa «2» COOTBETCTBYET BBIOJHEHHIO MeHee yeM 60% 3amaHuii 6a30BOro ypoBHS
CJI0KHOCTH.
Kpurepun ouenuBanusi chGopMUpPpOBAHHOCTH
MeTOd010THYeCKUX YMEHHU I
B Gsioke mpeaMeTHBIX pe3yJbTaToOB, CBSI3aHHOM C (DOPMUPOBAHHMEM METOJOJOIMUECKUX
YMEHMM, MOKHO BBIJCIINTh JABE YACTH: TEOPETUUECKOE OCBOCHHUE METOJ0B HAYYHOI'O NO3HAHUS
1 GOpPMHUPOBAHUE IKCIIEPUMEHTAIBHBIX YMEHUI.

Teopernueckoe ocBOeHHEe MeTOAOB  HAYYHOI0 NO3HAHUSA  IIpeaIojaraer
(GbopMUpOBaHNUE YMEHUA:
— pacno3HaBaTh NPOOIEMbl, KOTOPbIE MOKHO PELIUTH ITPU NOMOILM (PU3UUECKUX METOIOB;
— (opmynupoBaTh TMIIOTE3Y WIH LEIb OMMCAHHOTO UCCIIEIOBAHMUS;

— INIAHUPOBATH OIIBIT € YUYCTOM HU3MEPCHUA H3MCHACMBIX BCIWYNH U obecrieueHust
HCHU3MCHHOCTHU OCTAJIbHBIX IIaPaMETPOB,

— BBIOMpaTh 000PYIOBAaHUE U U3MEPUTEIbHBIE IPUOOPHI,

— OILICHMBATh [IPaBUJILHOCTh MOPSAKA IPOBEACHUS UCCIIEIOBAHUS;

— OLICHMBATh JOCTOBEPHOCTH PE3YyJIbTATOB U3MEPEHUI;

— MHTEPIPETHPOBATH PE3YJIbTATHI OIBITA, IPEJICTABICHHBIE B BUJIE TAOIUIIBI WU TPaUKOB;

— (dopmynupoBaTh 000CHOBaHHBIE BBIBO/IbI HA OCHOBE IPECTABICHHBIX PE3YJIbTAaTOB.
OrneHnBaHUE JOCTHXKEHUS 3TOTO pe3ysbTaTa MPOBOJAUTCS MPHU MOMOIIM Pa3HOOOPa3HbIX
3a/laHuil TEOPETHUUECKOT0 XapaKkTepa, KOTOPbIE CTPOSITCS. HA OMMCAHUM PA3IMYHbIX U3MEPEHU U
onbITOB. JI7ii TPOBEPKH OCBOCHHSI TEOPETHYECKHX 3HAHUM 00 HMIMPUYECKUX METOoJax
HAy4YyHOTO TMO3HAHUS PEKOMEHAYETCSl B TEKylllee OICHHMBAaHHE M TEMaTUYECKHE IMPOBEPOUYHbIE
paboThI BKIIFOUATh OJIOKH 3aaHui U3 OAHKOB IO OIIEHKE €CTECTBEHHO-HAYYHOU IpaMOTHOCTH. B
JAHHOM cjyd4ae clieAyeT OoTOupaTh Te OJOKM 3aJaHui (Wi Tpynmbl 3aJaHuil U3 OJIOKOB),
KOTOPbIE OPHUEHTHPOBAHBI HA IPOBEPKY MOHMMAHUS OCOOCHHOCTEH €CTeCTBEHHO-HAYYHOTO
uccienoBaHMs. 3aJaHus B 3TUX OaHKax CTPOSTCS Ha CUTyalMsIX dXU3HEHHOTO XapakTepa, He
MOBTOPSIOT MaTepHall yueOHUKa U MO3BOJISIIOT OIIEHUTh CPOPMHUPOBAHHOCTH COOTBETCTBYIOIINX
YMEHHII Ha YpOBHE IME€PEHOCA 3HAHUW B HE3HAKOMYIO cUTyanuioo. s oueHuBaHUs
c(OpPMUPOBAHHOCTH YMEHUN BBITIONHATH 3aJaHUS HA TEOPETUYECKOE OCBOEHUE METOJOB
HAay4yHOTO TIO3HaHHUA LEeNecoo0pa3HO MPOBOIUTH KPATKOBPEMEHHBIE MPOBEPOUYHBIE TECTOBBIE
paboThl, cojepkalie 3aJaHus 0a30BOT0 W MOBBIIIEHHOTO ypoBHEW ciokHocTH. KommdecTBo
3alaHUii B pa0OTe 3aBUCUT OT THUIA BKIIFOYCHHBIX 3aJaHUi, 00beMa KOHTEKCTa W BPEMECHH,
OTBOJJUMOMY Ha BBITIOTHEHUE PaOOTHI.
[Ipumepnas mkana mepeBoga Oamra B OTMETKY (pa3pabarbiBaeTcs B 00pa3oBaTelbHOMN
OpraHM3alIiN):
* HIKHHUHA MOPOT OTMETKM «5» COOTBETCTBYET Mojy4deHHI0 He MeHee 80% OT MakcMMalbHO
BO3MOXKHOTO 0Oajuia;
* HIKHHUHA MOPOT OTMETKM «4» COOTBETCTBYET MoJy4yeHUt0 He MeHee 60% OT MaKcUMalibHO
BO3MOXKHOTO 0Oajuia;
* HWKHHUA TOpOr IIKOJHHOW OTMeTKM «3» ormpenensercs O0alljioM, COOTBETCTBYIOIIUM



BBITOJIHEHHIO 33/1aHUI 0230BOT0 YPOBHS CJIOXKHOCTH HE MeHee ueM Ha 60%;
* OTMeTKa «2» COOTBETCTBYET BBHIMNOJHEHHIO MeHee ueM 60% 3amaHuii 6a30BOro YpOBHS
CJIO’KHOCTH.

[Ipu w3ydeHun ¢Qusuku OCOOYIO pOJIb WIPAIOT JAGOPATOPHBIE W MPAKTHYECKHEe
padoThl, BHINOIHSEMbIe HA peajlbHOM 000py/A0BaHuu. [IpeMeTHbIE pe3yIbTaThl MO QU3UKE
B 4YacTH (OpPMHUPOBaHUS OSKCIEPUMEHTAIBHBIX YMEHUH TPEAyCMATPHBAIOT OCBOCHHE
oOydJaromuMucss OOOOIICHHBIX MPEACTABICHUN 00 HCIONh30BAaHUH METOAOB HAYYHOTO
MIO3HAHUS B CAMOCTOSITEIIBHOM NI TEITLHOCTH

— HalNro/IeHue SBJICHUN M TOCTAHOBKA ONBITOB MO OOHApPYXEHHIO (DaKTOPOB, BIHMSIOLIMNX HA
NPOTEKaHHUE JAaHHOTO (PU3NIECKOTO SIBICHHS/TIPOLIECCa;

— IMPOBCACHHUC MPAMBIX 1 KOCBCHHBIX H3M€p€HHI>’I;

— HCCIJICZIOBAaHNE 3aBUCHMOCTH OJHOW (PU3MYECKOH BETMYUHBI OT JAPYTOH C MpPEACTaBICHHEM
pe3ybTaTOB B BUJE rpadka uim TaOIuiibI,

— MpOBEpKa 3a/laHHBIX MPEANOJIOKEHUI (MpsAMble H3MepeHus: (U3MUECKUX BEIMYHUH U
CpaBHEHHUE 3a/IaHHBIX COOTHOIICHUN MEXTy HUMH ).

Bo rnaBy yria craBUTCS OCBOEHHE OOYy4aroUIMMUCS 00OOIIEHHBIX TUIAHOB MPOBEICHUS
UCCIICIOBAaHMS: TIOCTAaHOBKA IIENTM OSKCIIEPHUMEHTAIILHOTO HCCIEIOBaHUs; BBIOOp criocoda
MU3MEpPEHHUs], aJ€KBAaTHOIO IOCTABICHHOW 3aJaye; OMNpEeleJeHUE TOCTOBEPHOCTU MOJTYyYEHHOTO
pe3yJibTaTa Ha OCHOBAHUY ITPOCTEUIINX METOJIOB OLEHKHU MOTPEIIHOCTEN U3MEPEHUM.

B yuebGHOM mporiecce OIeHWBaHUE BBHITIOIHEHUST 00YYArOIIMMUCS JTab0paTOPHBIX padoT
CKJIJIBIBACTCS U3 IBYX COCTABIISIOLINX:

® COOCTBEHHBIX HAOIIOACHUI yUUTENs 32 X0I0M paldoTHI,

® [IPOBEPKU 3aI0JHEHUS MMCbMEHHOI0 OTYeTa 0 JJabopaTopHOi paboTe.

B pamkax HaOGar0ACHHUS 32 XOI0M pabOTHI OIIEHUBAIOTCS MPOLEAYPHBIE YMEHH: cOOpKa
SKCHEPUMEHTAJIbHON YCTaHOBKHM, COONIOJIGHHE IUIaHA IPOBEJCHHUS HU3MEPEHUs OIbITa,
NPaBWIBHOCTh CHSTHS IIOKa3aHUN W3MEPUTENbHBIX TNPUOOPOB, COOJIOJIEHNE MpaBUIl
Oe3omacHoro Tpyaa npu pabore ¢ naboparopHeM oOopynoBanueMm. IIpu ¢poHTaIbHOM
BBITMIOJTHEHUH JTAOOPATOpPHON pabOoThl YUUTENh MOKET (UKCUPOBATh HEJOUYETHI B JESTEIbHOCTH
00yyJaroImuxcsi, KOTOpble 3aTeM BIHSAIOT HAa OLEHKY paboThl. Kpome 3TUX MpeaMeTHbIX YMEeHUN
11e1€CO00pa3HO MPOBOJUTH OLEHKY PpEeryIsITUBHBIX YHHUBEpPCAIbHBIX YUEOHBIX JeHCTBHIA
(mmaHupoBaHUE pPAOOTHI, CJIEJOBAHME IUIAHY M KOPPEeKIMs ACHCTBHMM M T. I.), a TaKxke
KOMMYHHUKATHUBHBIX YMEHMH B YacTU MEXJIMYHOCTHOTO OOIIEHUS, MOCKOJIbKY JIabopaTOpHbIE
palboThl, Kak MpPaBUJIO, BBHIMNOJHAIOTCA B Mapax. 3/eCh MOXXHO oOpaliarb BHUMaHHME Ha
OCOOCHHOCTH BO3HMKHOBEHMSI KOH(DJIMKTOB M MX pa3pelieHHe, KOPPEKTHOCTh OOIIEHUs
00yYaromuxcst Ipyr ¢ IPyroMm.

B nucpbMEHHOM OTYETE OCHOBHBIE JIEMEHTHI OLIEHUBAHUS - 3TO PUCYHOK WJIM OIUCAaHUE
HKCIEPUMEHTAIBHOM YCTAaHOBKHM, 3alUCh MpPSAMBIX M3MEPEHMH C y4eToM aOCOJIFOTHOM
MOTPEITHOCTH, TpadUK, €CIH OH MPEAYCMOTPEH XapaKTepOM padoThl, U (HOPMYITUPOBKA BHIBOIA
10 pe3yJIbTaTaM OIIbITOB.

Takum obpasom, umoz208as OmMMemMKa 3a BbINOJHEHUe 1AbOpamopHoU pabomuvl
CKNIA0bI8ACMCS U3 Pe3VIbmamos HabI00eHUll 3a NPoYeccom ee 8blNOIHEHUs, a MAKdHCe OYeHKU
NUCLMEHHO20 Omuema, 6 KOMOPOM OOJJCHbL Oblmb NpeocmagieHvl OaHHble USMEpeHUl U
coenamvl 8b1600bL.

Kpurtepun oneHuBaHHS NUCBMEHHOTO OT4YeTa (OPMYIUPYIOTCS YYHUTENIEM CTpPOro B
COOTBETCTBUU C NPEAJAraéMON MHCTPYKIUEHN 110 BBIOJIHEHHUIO SKCIIEPUMEHTAIIBHOTO 3aJaHMsL.
[Tpu >TOM «OayIBHBINA BEC» KPUTEPUATbHOW MO3MIIMU, CBSI3aHHOM C MPaBUIIBHOCTBHIO MPSMBIX
U3MEpEeHUl, JOJKeH OBITh CYIIECTBEHHO BbIIe. TakuMm o0pa3oMm, INpH OLEHUBAHUU
HKCIIEPUMEHTAJIbHBIX 3aJJaHHUM, BBIOJHSAEMBIX Ha peaJlbHOM 00OpYI0BaHUHU, OCHOBHOM aKIIEHT




nenaercs Ha OpMUPOBAHUE YMEHUS TPOBOAUTD MPSIMbIC U3MEPEHUSI.

[Ipy oOuEHWBAaHWM BBHIMOJHEHUS OSKCIICPUMEHTAIBHBIX 3allaHUii Ha TPOBEICHHE
KOCBEHHBIX M3MEPEHUH U UCCIICIOBAHKUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH I[EJIeCO00pa3HO
UCIONIb30BaTh 00001eHHbIe kputepun KM OI'D no dusuke.

Kpurepun oueHuBaHus MPOEKTHON M UCCJIEI0BATEILCKOM 1eATEJIbHOCTH

[Tporpamma pa3BUTHSI YHHBEPCATbHBIX Y4EOHBIX NEHCTBUN NOJKHA OBITH HAIllpaBlicHA B
TOM 4YHucCle Ha (QOPMHUpPOBAHUE Yy OOYy4YaAIOUIMXCS CHUCTEMHBIX IMPEACTABICHUN U OIbITa
NPUMEHEHHUS METOJOB, TEXHOJNOTMi U (opM opraHu3anmuM MPOEKTHOW U y4eOHO-
HCCJIEIOBATENBCKOM ASITEIbHOCTU JIJISl JOCTHUKEHUS MPAKTUKO-OPUEHTUPOBAHHBIX PE3YJIbTATOB
o0Opa3oBaHusl.

Bo3moxHas cuctema oneHuBaHus (YUUTEIeM UM YiICHAMH KIOPH) HHANBUAYAJIBLHOIO
NpOeKTa WJIM HCCIeOBaHUS TpeacraBieHa B Tabnume (0 - JeATENbHOCTH  OlEHEHA
HEYJIOBJIIETBOPUTEIbHO; | - JEATENbHOCTh OLEHUBACTCS KaK YacTUYHO BBHINOJHEHHas; 2 -
JACATCIIbHOCTh OLICHUBACTCA KaK BBIHOJIHGHHaSI).

JleATeJILHOCTD, MOAJIeKANIAsA OLeHKe Banabl

[TocranoBka mpo0iembl, €€ aKTyalIbHOCTh, 000CHOBaHHE 0-2
Br10op anexkBaTHBIX CITIOCOOOB BHITIOJIHEHUSI MPOEKTa (ITPOBEICHUS UCCIICIOBAHMUS ) 0-2
CootBercTBHE BEIOpaHHOW (HOPMBI KOHEUHOTO MPOJIyKTa mpodieme (1enu 0-2
HCCIeI0OBaHU )
CreneHb pacKphITHI MPOOJIEMBI B COOTBETCTBHH C OTIPECIICHHON TEMO MPOeKTa 0-2
(uccemoBaHus )

0-2

Ucnonws3zoBanne nmeronmxcsi Gu3nuecKux 3HaHUM U CIIOCOOOB JICUCTBUS B
COOTBETCTBHUH C TEMOM MPOEKTa U (MIIK) UCCIeA0BaHUS

[Touck n 06paboTka nHpopmanuu (a1eKBaTHOCTh HHPOPMAIUH, ITOJHOTA, 0-2
pa3HooOpa3ue HCTOYHUKOB)

®opMyIMpPOBKA BHIBOJIOB U (MJIM) 0OOCHOBaHUE U pean3alus IPUHITOTO PEIICHUS 0-2
(060CHOBaHHOCTH BBIBOJIOB B COOTBETCTBUHU C UCIOIB3YyeMOM HH(popMalieit)

[TmanupoBaHue U ynpaBieHHE TTO3HABATEILHON AEATEIHHOCTHIO BO BpEMEHU 0-2
Odopmiienne paboThl (COOTBETCTBUE TPEOOBAHUSAM, 3a/lauaM IMPOEKTa WIN 0-2
UCCIIeIOBaHMs, HAJIMYHME CCbUIOK HA UCTOYHMKH U T. 11.)

[Ipencrasnenue pe3yabTaToB (CTPYKTYPUPOBAHHOE U TPAMOTHOE M3JI0KEHHE, 0-2
clieZIOBaHNE BPEMEHHBIM PaMKaM U T. I1.)

OTBeTHI Ha BOIIPOCHI (APTYMEHTUPOBAHHOCTH, COOTBETCTBUE PE3yIbTaTaM padOTHl, 0-2
Hay4Hasl JOCTOBEPHOCTbD)

CamoorieHka paboThI U pe3yJibTaTa (COOTBETCTBUE BEIOpAHHOM MTPOOJIeEME U CTENIEHb 0-2

€€ PEILIEHHUs], YIOBIETBOPEHHOCTh PE3YJIbTAaTOM, BHIMIOJHEHUE MIJIaHA U BPEMEHHBIX
paMoK paboThI, Mpe3eHTaIusl PaboThI

Bcero 24




PexoMeHIaI[H 110 BBICTABJIEHUIO OTMETOK 32 NMPOEKTHYH/HCCJIE0BATEIbCKYIO

eATEJbLHOCTD.
OTMeTKa «2» «3» «4» «5»
Bamner MeHee 6 0aIoB 6-11 12-17 18-24

HaOnroneHue 3a X010M BBIIIOJHEHHS TPYNIIOBOT0 MPOEKTA [103BOJISET OMOJIHUTEIBHO
BBIJICJIUTH JUIsI OLICHWBAHUS aKTHBHOCTH/MHUIMATUBHOCTh YUYEHHKA NPH padoTe B rpymie Ha
BCEX JTalax MpOBEJICHHs IPOEKTa, YMEHHE pa3pellaTh KOH(JIMKTHbIE CUTyallud, a TaKKe
CaMOOIIEHKY CBOETO BKJIaJia B pabOTy IpyIIIBL.

OOpa3zoBarenbHas OpraHu3alUsl MOXET KOHKPETU3UPOBaTb KPUTEPUU OLECHUBAHUSA
y4eOHBIX UCCIICIOBAHUH U TPOEKTOB. MOTYT OBITh HCIIOIB30BAHbI IOTIOJHUTEIbHBIE KPUTEPHH,
Kacarollyecs: JOCTH)KEHUS INPEIMETHBIX WIM METalupeMETHBIX pe3y/lbTaToB OOyueHHs B
IPOLECCe PEANU3alUU  HCCICNOBAaHUSA MM IPOEKTA: KPEATHBHOCTb, JCTAIBHOCTH H
PEATMCTUYHOCTh Pa3pabOTaHHOTO CIloco0a pelieHus: NpoOiIeMbl U T. I. DTH JOMNOJIHUTEIbHbIE
KpUTEpUU JOJDKHBI OBbITh 3apaHee M3BECTHbl OOy4YalOIMMCS, HMETh BBIPAKECHHUE B
JIOTIOJIHUTEIBHBIX Oallax, TakXkKe JOKHO OBbITh CKOPPEKTUPOBAHO COOTBETCTBHE OTMETKE.

Peduexcusi, camoonenka

OcHoBHas 3a/1a4a GOPMUPYIOMIETO OLICHUBAHUS - PA3BUTHE PEPIICKCUU M CAMOOILICHKH
oOydaromuxcsi. Yuutenb, oOecreunBas Ha YpPOKaxX PErylsipHYIO M TMOCTOSHHYIO OOpaTHYIO
CBsI3b, MOTUBHPYET OOYYAIOIIMXCS COBEPIICHCTBOBATH CBOC OOyUEHHE, OCO3HABATH KPUTCPUHU
OILICHUBAHMSI, BOBJICKATHCS B CAMOOLICHKY U pedieKcuro.

O} PeKTUBHBIME TIPUEMaMH PA3BUTHS CAMOOIICHKU SIBIISIOTCS WCIOJIb30BAaHUE YEK-
JUCTOB (WJIM JINCTOB CAMOOIIEHKH ) MPAKTHUECKH Ha KaXKJOM YPOKE M OTYETOB IO CaMOOIIEHKE
10 UTOTaM HECKOJIBKMX YPOKOB HJIM UTOTaM H3y4CHUS TEMBI.

Yek-mTuCThl MOTYT MpeJiaraTbCsi B pa3NnuyHon popMe B 3aBUCUMOCTH OT (hOPMBI ypoKa
¥ XapakTepa n3ydaeMoro Marepuaa.

Camas npoctast popMa - 3T0 Tabiuia, B KOTOPOH 1Mo oOIuM HazBaHueM «UTo y3Hau
U YeMy HAy4YWINCh» IEPEUMCICHB 3aJa4d  YpOKa, KOTOpble (QOpMynHpyrOTCS B
JEeSITeNIbHOCTHON opMe:

* 3Har0 (GOpPMYITy UK 3aKOH,

* TIOHUMaro (PU3MYECKUI CMBICT BEIUYHH,
* MOTY pa3jf4aTh, MOTY PACIIO3HATh,

* MOTY MIPUBECTH MIPUMEPHI,

* MOry OOBSICHUTH,

* MOTY PEIIUTh 33]auy,

* MOTY COCTaBUTH IIJIaH OMBITA  T. TI.

[Ipy 5TOM B Ka)XXAOM Cllydae yMEHHE «IIPUBS3BIBACTCS» K KOHKPETHBIM JJIEMEHTaM
COJIepKaHUs yPOKa.

Pe3ynbTaThl aHanm3a YeK-IMCTOB MO3BOJISIIOT BBISBUTH 3aTPYAHEHHS] OOYYArOIIUXCS U
3aIJIaHUPOBATH WHIMBUIYAJTEHYIO KOPPEKIIMOHHYO padOTy Ha MOCISIYIONINX YPOKaxX, a TaKKe
BBIICTIUTh  PE3yiabTaThl (YMEHHS), KOTOpPHIE OCTAINCh HE OCBOSGHHBIMH MHOTHUMH
00yJaroImUMUCs Kilacca, W 3alIaHuPOBATh JOMOJIHUTEIbHBIC 33 aHus I (POPMHUPOBAHHSI ITHUX
YMEHH MPH paboTe Ha CIEAYIONINX YPOKaX.




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®uzuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHuUK, 7 knacc/ [lepoimkun .M.,
HBanoB A.U., AkuronepHoe obmiectBo «M3narensctBo «lIpocBemenue»

» duszuka: 8-i kiacc: 0a30BbIM YPOBEHb: yueOHUK, 8 kiacc/ [lepoimkun U. M.,
HBanoB A. U., AxunonepHoe o6mectBo «3narensctBo «IIpocsemnieHue»

» Gusuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kinacc/ [lepoimkun U. M.,
['ytauk E. M., VBanoB A. ., [TerpoBa M. A., AkiinoHepHoe 0OIIECTBO
«M3marensctBo «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

7 KIIACC
3. Pabouas nporpamma. @usnka. 7 — 9ximacchl: yueOHO-METOIMIECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3n.,crepeotumn. —M.: JIpoa,2013. — 398,(2
4. TIporpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. dusnka. 7 — 9 kiacchl
(aBTopsi:A.B.ITeprimkun, H.B. ®unonosuy, E.M. ['yTHUK).

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

6. [leppimkua A.B. ®usuka. 7 knacc. YueOHUK 1151 00111e00pa3oBaTeIbHBIX
yapexaenuit . M.:/Ipoda. 2011

7. Jlykamuk B.U. COoopHUK BOpOCOB U 3a1a4 o ¢pusuke. 7-9 ki — M.

[Ipocsewmenne, 2010. —192c.



8. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEbHBIE U KOHTPOJIbHBIE
paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

9. Actraxona T.B. ®usuka. 7 knacc. JJaboparopubie padoTsl. KoHTpoIbHBIC
3aganus. —Caparos:JIuneit, 2014.

10. «KonTponpHO-u3MepuTensusie MaTepuainsl. @usuka. 7 kinacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

11. Mapon A.E. ®usuka. 7 knacc: yuedOHO-MeToanueckoe nocodue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

8 KJIACC

1. PaGouas nporpamma. ®usuka. 7 — 9kiacchl: yaeOHO-METOAMUECKOTO TOCOOMS
/coct. TuxonoBaE.H. — 2-¢ u3a.,ctepeotnm. —M.: [Ipoda,2013. — 398,(2)

2. IlporpaMmmbl OCHOBHOTO 00111eT0 00pa3oBanus. Pusnka. 7 — 9 kimaccel
(aBTopsi:A.B.ITeprimkun, H.B. ®unonosuy, E.M. ['yTHUK).

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

BBIOpAHHBIM YUYEOHUKOM:

4, Tleporikun A.B. ®uzuka. 7 knace. YueOHUK 17151 00111e00pa3oBaTeIbHbIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.W. CO0opHHK BOIIPOCOB U 3aj1a4 1o ¢usuke. 7-9 k1. — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE K KOHTPOJIbHbBIE

pabotsl. —5-¢ uzmanne,- M.UJIEKCA, 2013.



7. AcraxoBa T.B. ®usuka. 7 knacc. JlaboparopHsie paboTsl. KOHTpOIbHBIE
3aganus. —Caparos:JIuneit, 2014.

8. «KonTposnbHO-U3Mepurenbubie MmaTepuansl. Gusnka. 7 kinace/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kimacc: yaedOHOo-MeToaudeckoe nmocooue/ A.E. Mapon.-
M.: poda, 2011.- 123c.:

10.A.B. ITeprrmkun ®usnka-8xi 2017 M. Ipoda

11.H.B. ®unonorudy Metoanueckoe nmocodue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocToATeIbHbIE U KOHTPOJIbHBIE PA0OTHI-8
kiacc 2017 M. [poda

13.B.B. lllaxmaTtoBa ,O.P. Illedep Auarnoctudeckue padboThl -8 kitacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopuark Borpocos u 3aiau
2015 M. Jlpoda

9 KJIACC

3. Pabouas nporpamma. @usuka. 7 — 9ximacchl: yueOHO-METOIMIECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3n.,crepeotun. —M.: JIpoa,2013. — 398,(2)

4. TIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusnka. 7 — 9 kiacchl
(aBTopsi:A.B.ITeprimkun, H.B. ®unonosuy, E.M. ['yTHUK).

5. Pabouas nporpamma no ¢pusuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BEHIOPAHHBIM YUEOHUKOM:

6. [leppimkua A.B. ®usuka. 7 knacc. YueOHUK 115 00111eo0pa3oBaTeIbHbBIX



yapexaenuit . M.:/Ipoda. 2011

7. Jlykamuk B.1. COopHUK BOIIPOCOB U 3a/1a4 10 pu3suke. 7-9 ki. — M.:
ITIpocsenienue, 2010. —192c¢.

8. Kupuk JI.A. ®uszuka — 7. Pa3HoypoBHEBBIE CAMOCTOSATEIBHBIE U KOHTPOJIbHbBIE
paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

9. Acraxoa T.B. ®usuka. 7 knacc. JJaboparopusie paboTbel. KOHTpOJbHBIE
3amanusi. —Caparos:Jluieit, 2014.

10. «KonTponbHO-u3MepurtenbHbie MmaTepuansl. @usnka. 7 kinace/Coct. H.U.
3opuH. — 2-¢ uza.,nepepad. — M.:BAKO, 2013.

11. Mapon A.E. ®usuka. 7 kiacc: yaueOHo-MeToanueckoe rnocodue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

. . KoHTponbpHbIE 1 camocTosITENbHBIE PA0OTHI 1O (U3HKE. 9 Kinacc: K y4eOHUKY
A.B. Ileppiukuna, E.M. I'ytHuk «®uznka 9 knace» / O.W. I'pomiesa. — M.

N3 narenncTBO «OK3amen», 2014.

4. Tectol o pusuke. 9 knacc: k yueOnuky A.B. [leprimikuna, E.M. I'yTHUK
«Du3uka

9 knace» / O.M. I'pomueBa. — M.: M3znarenscTBo «OK3ameny, 2010.

5. . ®u3uka. 9 k1acc. TemaTnueckue TeCTOBBIE 3aJaHUS A1 MOATOTOBKH K [ TA.
/ aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — Spociasis: OO0
«AxageMus

pazButus», 2014.



HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

7 KIIACC

. bubnmoreka — Bcé 1o mpeamety «duszukay. — Pexxum gocryma:
http://www.proshkolu.ru

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

3. Enunas komnekuus nudpoBsix 00pa3oBaTeIbHBIX PECYypCcoB. — Pexum
noctyna: http://school- collection.edu.ru

4. lntepecHble MaTepUalibl K ypokaM (DU3UKH 110 TeMaM; TECThI [0 TeMaM;
HarJsIHbIC Toco0Ous K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
5. udpossie oOpazoBaTebHbIE pecypchl. — PexxuM qocTymna:
http://www.openclass.ru

6. DJIeKTpOHHBIC yueOHUKH 10 (usuKe. — Pesxxum noctyna: http://www.fizika.ru
8 KIIACC

1. bubnmoteka — Bc€ mo npeamety «Ddusukay. — Pexum gocryna:
http://www.proshkolu.ru

2. BuaeoomnsiTel Ha ypokax. — Pexxum noctymna: http:/fizika-class.narod.ru

3. Eaunas xosutekius udpoBbIX 00pa3oBaTeIbHbIX pecypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. lutepecHble MaTepualibl K ypokaM (DU3UKH 110 TeMaM; TECTHI [0 TeMaM;
HarJsIHbIe Toco0Ous K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. ludpossie oOpazoBaTenbHBIC pecypchl. — PexxuMm gocryna:



http://www.openclass.ru

6. DyeKTpoHHBIC Y4eOHUKH 10 pusuke. — Pexxum nocryna: http://www.fizika.ru
9 KJIIACC

1. BugeoonsiThl Ha ypokax. — Pesxxum poctyma: http://fizika-class.narod.ru

2. Equnast xomutekmus nudpoBbIX 00pa30BaTeIbHBIX pECypcoB. — Pexum
nocryma: http://school- collection.edu.ru

3. MlaTepecHbie MaTepHalibl K ypoKaM (DU3HMKH 110 TEMaM; TECThI IT0 TeMaM;
HarJsIHbIC TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

4. ITudpossie 0Opa3oBaTeNbHbIE peCcypchl. — Pexxum gocTyna:
http://www.openclass.ru

5. DaekTpoHHBIC yU4eOHUKH 10 (u3uKe. — Pesxkum noctyna: http://www.fizika.ru
6.Jlucrannmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTkpeIThIi KiTacc.
CereBoe oOpasoBarenbHOe coodmecTBo. http://www.openclass.ru/node/109715
7. Enunast komteKys mudpoBbIX 00pa30BaTEIIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIA IEHTP HHHOPMAITMOHHO-00Pa30BaTEILHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. T'azera «1 cents0ps» MaTepuaisl o gusuke. http://archive.lseptember.ru/fiz
11. Auumanuu ¢pusnyeckux o0bekToB. http://physics.nad.ru/

12. )Kusas ¢pusuka: obyqaroras nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



14. ®dusuka: koutekus onbiToB. hitp://experiment.edu.ru

15. KoHTpoabpHbIE ¥ caMOCTOsITENbHBIE Pa0b0ThI MO (pu3uke. 9 Kiacc: K yueOHUKY
A.B.

16.I1eppiikuna, E.M. I'ytHuk «®@uzuka 9 kinace» / O.W. I'pomuesa. — M.:
NzmarenscTBO «IK3amen», 2014,

17. Tectsl o pusuke. 9 kinacc: k yueonuky A.B. [lepsimkuna, E.M. I'yTHuK
«Du3uka
9 knace» / O.M. I'pomueBa. — M.: M3narenscTBo «OK3aMen», 2010.

18 . ®usuka. 9 kiacc. TeMaTndyeckue TECTOBBIE 3aJaHUs JIJIs1 TOATOTOBKU K
['A. / aBT.- coct.: M.B. boitnenko, O.H. Mupomikuna. — fApocnasib: OO0
«AxanemMus
pasButus», 2014.

19. Iucranmnuonnas mkoja Ne368 http://moodle.dist-368.ru/

20. OtkproIThii Ki1ace. CeTeBoe 00pa3oBaTeIbHOE COOOIIECTRO.
http://www.openclass.ru/node/109715
21. Equnas xosutekius 1udpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

22. ®enepanbHbIi IEHTP HHPOPMAIIMOHHO-00PA30BaTEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA

YYEBHOE OBOPYIOBAHUE



O6opynoBanue v MPUOOPHI:

Homenkiatypa yueOHOro o60py1oBaHus o (GpU3MKe ONpeAeIIsieTcsl CTaH1apTaMu
bu3ndeckoro oopa3zoBaHusi, MUHUIMYMOM COJIEp>KaHMs Y4eOHOT0 MaTepuarna,
0a3MCHOM MporpamMMoii o01ero oopa3oBaHus.

JI71s1 TOCTaHOBKHM AEMOHCTPAUi JOCTATOYHO OAHOTO HK3EMILIAPA
o0opynoBaHus, 11 GPOHTATBHBIX JJAOOPATOPHBIX padOT HE MEHEE OTHOTO
KOMIUIEKTa 000pY0BaHUS Ha ABOUX YUAIIUXCSI.

[lepeueHb AEMOHCTPALIMOHHOTO 000PYAOBAaHHUS:

[Ilap ¢ KOJIBIIOM, MOJICNIA KPUCTATUTMUECKUX PEIIETOK, HA0Op TEIeKEK, Tpudop
JUTSL IEMOHCTpPAIIMH PAaBHOMEPHOTO TIPSIMOJIMHENHOTO JBUKECHUS,
JIEMOHCTPAIIMOHHBIN TPUOOP TIO WHEPIIMH, BECHI C pa3HOBECaMU, HAOOP rPy30B 1O
MeXaHUKe, JUHAMOMETp, JMHAMOMETp JABYHAIpaBICHHBIHN, map [1ackas,
COOOIIAIOIIHNECS COCYIbI, phlUar, HaOOp OJIOKOB, ITUIUHIP U3MEPUTEIILHBIN C
MPUHAICKHOCTIMU (BeAEpKO Apxumenaa), Ipruodop st JEMOHCTPALUU JaBICHUE
ra3oB U KHJIKOCTEH, TPUOOP I JEMOHCTPALIUUA aTMOC(HEPHOTO JTaBICHHUS
(MarneOyprcekue moyymapus), Ipudop st AEMOHCTPALIUU JABICHUSI BHYTPH
KUTKOCTH.

[TpuGopsi: OapomMeTp, MAHOMETP KUIKOCTHBIN IEMOHCTPAIIMOHHBIH.

OBOPYJIOBAHMUE JIJIS1 TPOBEJAEHU S JIABOPATOPHBIX,
[IPAKTUYECKUX PABOT, JEMOHCTPAILIMI

TexHnuueckue cpeacTBa 00ydeHUs

1. HoytOyxk



2.MynbTUMEIUUHBIA POEKTOP

3. DkpaH

4.Y cTpoiicTBa BbIBOIA 3BYKOBOM MH(MOPMAIIUU — KOJIOHKH ISl O3BYyYHMBaHUS
BCETrO KJlacca.

5. ObopynoBaHue i TPOBEICHUS JTaOOPATOPHBIX U MPAKTUIECKUX PaboT.






		2026-03-03T11:35:23+0500
	Немцова Ирина Николаевна




