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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 10 (Qu3MKe Ha YypPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUsA
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Ousnkay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIBbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOy4EHHs], a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMa 1o ¢u3uKe ycTaHaBIUBAET paclpeaesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCS.

[TporpamMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEH, OHOJIOTHEN, aCTPOHOMHUEH U (pu3nUecKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAayUYHYI0 KapTUHY MHpa, IPEIOCTaBIsieT Haubosee sICHbIe
oOpa3Lbl MPUMEHEHUsI HAYYHOr0 METO/a MO3HaHUsA, TO €CTh Ccroco0a MOJydyeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 TiaBHBIX 3a7a4 (PU3MUECKOTo O0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arounxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCT:

e HAyYHO OOBACHATD SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JaHHBIE U  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYE€HHS BBIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
omnpenenensl B Konuenmuu npenopaBanust ydeOHoro mnpenmera «Dusmka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX



OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHON pELICHHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne [TK4BH).

Heau uzyyenust pu3nKu:

npuoOpeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYaloluuxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yuyeHUs OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE TMPEICTABICHUN O pOJU (DU3UKHU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  cepax  Oymaymien
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1ay:

npuoOpeTeHNne 3HAHUM O JUCKPETHOM CTPOCHHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUINUX pACUYETHBIX 3a7ad  C
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMATh MIPUPOHBIC SBICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHUE TMPUEMOB pabOThl ¢ MHPOpMaIe (PU3NUECKOTO COACpKAHUS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha wusydenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 daca B Hegmeno), B 9 kinacce — 102 gaca (3 yaca B HeZeN0).



[Ipennaraemsplii B mporpamMmMe mno (u3HKe NepeueHb Jad0paTOpHBIX paboT U
OIBITOB HOCUT PEKOMEHIATENbHBINA XapaKTep, yYUTEIb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
oOyJaroluxcsl, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHui, MpeayiaraeMblX B paMKax
OCHOBHOT'O FOCYapCTBEHHOI'0 dK3aMeHa 10 (U3HKeE.



COAEPXAHUE OBYUYEHUA
7 KIIACC

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

@dusnka — Hayka o mnpupone. fABieHus npupoapl. PUZHUYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EctecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIOIEHHE, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OO0Jbllle, 4yeM OOJbIlIe BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBumxkenue, auddysus. B3aumonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrueM. OCcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue muddysun.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabGmnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpenesieHrEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbkeHus (meopmanuu)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIMYEHHUS JaBiaeHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBinyeckue MEXaHU3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 u3MepeHus: aTMOCHEpPHOTO 1aBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCybl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBHUCHUMOCTD BRITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IIaBaHUsl TEJI: TIJIABAHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOLIECH CHUJIbI, JCHUCTBYIOIIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [ [pumeHeHue mpaBusia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npasmiio» Mexanuku. KI1JI mpocTsix mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHNS MOJIEKYJIIPHOKMHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KalWUIIpHBIE SIBICHUS. TeIoBoe pacliupeHue U CxKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHHE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kunenume. YnenpHas Terora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysnn.

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

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

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

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.
ONBITHI 110 BBIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU Caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

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

HccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHON TEIIOTHI IIaBIEHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3aps/I0B U PACCTOSHHS MEXTY TEJIAMH).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsi.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3IEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yyacTtka nenu. [locnenoBarenbHoe U apaiielbHOE COEIUHEHUE POBOJHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHa.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

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

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTpOCTAaTUYECKAs UHAYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpoBOJHUKH W TUAJIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 351eKTpUYeCKOTO HANPSKEHUST BOJbTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

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

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

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

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Yepe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
COMPOTUBJICHUSI TPOBOJAHUKA OT €ro [JIMHBI, IUIOHAAU TONEPEYHOTO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKa, BBIAEIIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX O0BETUHEHUN
Y pa3JIeJICHNH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.



19. KoHCTpyHpoBaHue U u3ydyeHne padoThl JIEKTPOABUTATEIS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHUS HWHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOpOCTH TeJjla IIPU HEPABHOMEPHOM JIBUKECHUMU.

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

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

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpyuHLMT CyNEepO3UIUU CUJL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMIyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cuil TSXKECTU, YNPYTroOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaTou NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHHE MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUXKEHUSI.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



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

Habmoienne MexaHn4ecKux SBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHne paBeHCTBa CHII IPU B3aUMOJICHCTBUM TeJl.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIyJIbca MPU a0COIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIDKEHUS [IAPUKA VI TETIEKKH.

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

OnpeneneHue yCKOpeHMs] Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTUKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyaa. MaremMaTnyecKuil U NpyKUHHBIM MasTHUKHU. lIpeBpamienne
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanndeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TENE, CEUICMUYECKUE BOIHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CUJIBI TSHKECTU U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.

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

3. HccnenoBanue 3aBUCMMOCTH Mepuo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KoieOaHUl Ipy3a, MOJBEIICEHHOIO K
HUTH, OT Macchl rpys3a.

6. OmbITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. U3mepenue yckopeHus cBOOOJIHOIO MaJCHUS.

o v s~ W

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

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
AJEKTpOMarHuTHeIX BOJH. Illkama »jekTpomMarHUTHBIX BOJH. Mcmosib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOJMHOBBIE CBOMCTBa
CBeTa.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoyHOBBIE CBOMCTBA CBETA.



Jlabopamopnwie pabomul u onvimeul.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHA.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceera. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpaxXeHHE cBeTa. Vcnmonb30BaHME TOJHOTO BHYTPEHHETO OTPAKECHHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa ayyed B inH3e. OnTuueckas cucrema poToarmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTtuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ JIy4er B paCCEUBAIOIIECH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

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

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

W X N kR W E

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yTIia OTPAKEHHSI CBETOBOTO Jiyya OT YIJia
najIeHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUS NMPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue U300pa>keHUI C TOMOIIBIO COOUPAIOIICH JIMH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUS U ONTHYECKOM CHIIbI coOMparoueit
JIMH3HIL.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONbBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIONCHHWH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



Pa3znen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pezepdpopaa u mmanerapHas mozenb aroma. Mojenb aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

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

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

SAnepnas sHepretvka. JleWCTBUS paguOaKTHUBHBIX HW3JIYYEHUU Ha KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznyyeHus: pUPOJHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Opu HU3YyYEHUH BCErO Kypca (pU3MKH, a Takxke A MOJATOTOBKU K OCHOBHOMY
rOCyapCTBEHHOMY 3K3aMEHY MO (U3HMKE 7l 00ydaromuxcsi, BRIOPABIIUX ATOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, NPUMEHSS TIOJyYEHHBbIE 3HAHHWs, pelmarh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO IEITEIPHOCTHBIN XapaKTEP JAHHOTO Pa3/eiia peain3yercs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHHs], B KOTOPBIX UM IIPEJIaraeTcs:



HAa OCHOBE TIIOJIYYCHHBIX 3HAHUW pacrmo3HaBaTh M HAYYHO OOBICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIEOBAHUS (DU3HUUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UHU.

1.2 HanpaBJieHHsI BOCIIUTAHUS

[Iporpamma peanu3yercss B €IUHCTBE Y4YEOHOM W  BOCHIUTATEIHLHOU
JESTEIbHOCTH LIKOJIBI 10 OCHOBHBIM HAIPABJICHUSM BOCIIUTAHUS B COOTBETCTBUH C
OIr'OC:

1. I'paxxiaHCKOE BOCIIUTAHHUE BKIIFOYAECT:

CO3/IaHUE YCIIOBUH JIJISI BOCIUTAHUS Y AETE AKTUBHOM IPaXKJaHCKOW MTO3HUIUH,
TPaXJAHCKOM OTBETCTBEHHOCTH, OCHOBAHHOM HAa TPAAULIHUOHHBIX KYJIbTYPHBIX,
JTyXOBHBIX U HPABCTBEHHBIX IIEHHOCTSAX POCCUICKOTO OOIIECTBA;

Pa3BUTUE KYJIBTYPbl MEXHAIIMOHAIBHOTO OOIIEHNUS,

dbopMupoBaHUE TPUBEPKEHHOCTH UAEAM HHTEPHAIMOHATIU3MA, JPYXKObI,
PaBEHCTBA, B3aUMOIIOMOIIM HAPOJIOB;

BOCIIUTAHUE YBAXKUTEJIBHOIO OTHOLICHUS K HAIIMOHAJIBHOMY JIOCTOUHCTBY
JII0JIeH, X YyBCTBaM, PEIIUTHO3HBIM YOCKICHHSIM;

pa3BUTUE NPAaBOBOM U IMOJUTUYECKOU KYJIbTYpPbl JI€TEH, PACIIUPEHUE
KOHCTPYKTHUBHOT'O YYacCTHUsSl B NPUHATUM PELICHHUM, 3aTParMBaIOIIMX MX IpaBa U
WHTEPECHI, B TOM YHCIIE B Pa3IMYHbBIX (hOpPMaX CaMOOpTraHU3aINK, CAMOYIIPABICHUS,
OOIIECTBEHHO 3HAYUMOM JIeITeIbHOCTH;

pa3BUTHE B JIETCKOW CPEAE OTBETCTBEHHOCTH, MPUHIIUIIOB KOJJIEKTUBU3MA U
COLMAJIBbHOU COJMIAPHOCTH;

dbopMHUpoBaHUE CTAaOMJIBHOM CHCTEMbl HPABCTBEHHBIX U  CMBICIOBBIX
YCTAHOBOK JIMYHOCTH, IO3BOJISIOIIMX IMPOTUBOCTOSATH HACOJOTHMM IKCTPEMH3MA,
HallMOHANN3Ma, KCeHO()OOuHU, KOppyNUUH, AUCKPUMHUHALMU IO COLIMAJIbHBIM,
PEIUTHO3HBIM, PACOBBIM, HAI[MOHAJIBHBIM NPU3HAKAM W APYTMM HEraTUBHBIM
COLIMAJIbHBIM SIBIICHUSIM;

pa3paboTKy M pealu3alyio MpPOrpaMM BOCIHUTAHUS, CIIOCOOCTBYIOIIUX
IIPAaBOBOM, COLIMAJIBLHOM M KYJBTYPHOM aJanTaluu IE€TEeW, B TOM YHCIIE JETEN W3
CEMEN MUTPAHTOB.

2. [larpuoTrueckoe BocmuTaHue W (POPMUPOBAHUE  POCCUHUCKOU
UJICHTUYHOCTH IIPEAYCMATPUBACT:



CO3JaHUE CHUCTEMBl KOMIUIEKCHOTO  METOJHMYECKOTO0  COMPOBOXKICHUS
JESATEIIbHOCTH MEAAroroB M APYruX paOOTHUKOB, YYAaCTBYIOIIUX B BOCHUTAHUU
HOJIPACTAIOIIEr0 MOKOJEHUs, MO0 (OPMUPOBAHUIO POCCUHMCKOM TIpa)kIaHCKON
UJEHTUYHOCTH;

(dopMupoBaHUE Yy JIeTell MaTpUOTHU3Ma, YyBCTBA TOPJOCTH 3a cBOO Poauny,
TOTOBHOCTH K 3alIuTe HHTepecoB OTeuecTBa, OTBETCTBEHHOCTH 3a Oyaymiee Poccun
Ha OCHOBE Pa3BUTHUS IIPOTPaMM ITaTPUOTHYECKOTO BOCIIMTAHUS ACTEHU, B TOM YHCIIE
BOEHHO-NIATPUOTHYECKOT0 BOCIIUTAHUS;

MOBBIIICHHE KadecTBa MPENOAaBaHUs T'YMaHUTAPHBIX Y4EOHBIX MPEAMETOB,
00EeCIeUnBAIOIIET0 OPUEHTAIIMIO OOYYAIOIIUXCS B COBPEMEHHBIX OOIIECTBEHHO-
MOJIMTUYECKHUX TPOLECccax, MPOUCXOASAMX B Poccun n Mupe, Takke 0CO3HaHHYIO
BbIPAaOOTKY COOCTBEHHOW IMO3HMIMHM MO OTHOIIEHHWIO K HUM Ha OCHOBE 3HAHHS U
OCMBICIICHUSI UCTOPUH, TYXOBHBIX LIEHHOCTEN U JOCTH>KEHUM HAILIEW CTPAHBIL;

pPa3BUTHE Y MOJIPACTAIOUIErO IIOKOJICHHS YBAXXEHUS K TaKUM CHUMBOJAM
rocynapcrBa, kak rep0O, ¢mar, rumH Poccuiickoii denepanuu, K UCTOPUYECKUM
CUMBOJIaM U MaMsTHUKaM OTeuecTBa;

pa3BUTHE TIOMCKOBOM M  KpAaE€BEAUECKOW  JIEATENIBHOCTH, JETCKOTO
II03HABATEJILHOTO TypHU3Ma.

3. JlyXOBHO-HPAaBCTBEHHOE BOCHUTAHHE JETEH Ha OCHOBE POCCUHCKUX

TPaJMLIMOHHBIX LIEHHOCTEN OCYLIECTBISAETCS 32 CUET:

pa3BUTHS y JleTeld HPAaBCTBEHHBIX YYBCTB (YECTH, JOJTa, CHPaBEIJIMBOCTH,
MUJIOCEPIUS U APYKETo0us );

(bopMHpOBaHUS BBIPAXKEHHON B MOBEJCHUU HPABCTBEHHOW IMO3MIIMH, B TOM
YyHUCIie CIOCOOHOCTH K CO3HATEILHOMY BBIOOPY 100Dpa;

pa3BUTHSL COMEPEKMBAHUS U (HOPMHUPOBAHUS MO3UTUBHOTO OTHOLIEHUS K
JOJAM, B TOM YHUCJE K JIHMI[AM C OTPaHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U
VHBAJIUJAM;

paclIMpeHusi COTPYJHUYECTBA MEXIY TOCydapCTBOM U OOIIECTBOM,
OOIIECTBEHHBIMU  OpraHM3alMsIMU W  HUHCTUTYTaMd B cdepe AyXOBHO-
HPaBCTBEHHOI'O0 BOCHMUTAHUS JETEH, B TOM YHUCIIE TPAIULUOHHBIMHU PEIIUTUO3HBIMU
OOIIMHAMH;

coaeicTBUS GOPMUPOBAHUIO Y JIeTEH TTO3UTUBHBIX KU3HEHHBIX OPUEHTUPOB U
IJIAHOB;

OKa3aHMsI TIOMOIIMU JETSM B BbIpAOOTKE MOJIEJEH MOBEACHUS B PA3TMUHBIX
TPYJIHBIX >XWU3HEHHBIX CHUTYyalUsIX, B TOM 4YHCJIE MPOOJIEMHBIX, CTPECCOBBIX U
KOH(JIUKTHBIX.

4. DcTeTu4ecKoe BOCIIUTAHUE MPEANOIaraer:

YBEJIMYEHHUE TOCTYITHOCTHU AETCKOW JIUTEPATyphl AJIs ceMell, MpuoOIIeHne
JeTeN K KJIIACCUYECKUM U COBPEMEHHBIM BBICOKOXY10KECTBEHHBIM
OTEYECTBEHHBIM U MUPOBBIM IIPOU3BEICHUSAM HCKYCCTBA U JINTEPATYpHI;

CO3JIaHHE YCIOBUU JUIsl JOCTYITHOCTH MY3€HHOM U T€ATPAJIbHON KYJIbTYpPbI
JUISL IeTEH;

pPa3BUTHE MY3€HMHOW U T€ATPaJIbHOW NENArOTUKY,



MOJJICPKKY MEP MO CO3/IAHUIO M PACITPOCTPAHEHUIO MPOU3BEACHUIN HCKYCCTBA
Y KYJIbTYPBbI, IPOBEACHUIO KYJbTYPHBIX MEPONPUATHIA, HAITPABJICHHBIX Ha
MOMYJISIPU3ALIMIO0 POCCUMCKUX KYJIBTYPHBIX, HDABCTBEHHBIX U CEMEUHBIX
LICHHOCTEH;

CO3JaHUE U TOJAJIEPKKY MPOU3BOJICTBA XYHA0KECTBEHHbBIX, TOKYMEHTAJIbHBIX,
HAyYHO-TIOMYJISIPHBIX, YYEOHBIX U aHMMAIIMOHHBIX (DUIBMOB, HANPaBJICHHBIX Ha
HPaBCTBEHHOE, IPAXkIAHCKO-TIATPUOTHYECKOE U OOIEKYJIbTYPHOE Pa3BUTUE JETEH;

MOBBIIIEHUE POJIM OMOJIMOTEK, B TOM 4YHCIe OHOIMOTEK B CHCTEME
oOpa3oBaHus, B TPHOOIIEHUH K COKPOBHIIHHIIC MHPOBOH H OTECYECTBEHHOU
KYJBTYpPbI, B TOM YHCJIE C UCMOJIb30BaHNEM UH(OPMAIIMOHHBIX TEXHOJIOTH;

CO3/IJaHUE YCJIOBUU I COXPAHEHUs, MOIACPKKHA W Pa3BUTUS ITHUYECKUX
KYJbTYPHBIX TPAIUIIMNA U HAPOJHOTO TBOPUECTRA.

5. ®uznueckoe BocmUTaHue, (GOPMUPOBAHUE KYJIBTYPHI 3JI0POBbI H

AMOIMOHAJILHOTO OJIaromnoy4usi BKIIOYAET:

dbopMHpOBaHUE Yy MOAPACTAIONIETO MOKOJICHUS OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U MTOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

dbopMHpoBaHUEe B JETCKOM M CEMEHHOM cpefe CUCTEMbl MOTHBAIUU K
aKTUBHOMY U 3JI0pOBOMY 00pa3y >KHU3HH, 3aHATUAM (PU3UYECKOW KYJIbTYpOH H
CIIOPTOM, Pa3BUTHUE KYJIbTYPhI 3I0POBOTO MUTAHMUS;

CO3JIJaHUE IS IETEi, B TOM YHUCJIE JIETEN ¢ OrPAaHUYECHHBIMH BO3MOKHOCTSIMU
3JI0pPOBbsI, YCIOBUHM JIJISl PETYIISIPHBIX 3aHATHH (PU3UUECKON KyJIbTYpPOU U CIIOPTOM,
Pa3BUBAIOIIETO OTJbIXa W O3J0POBJEHHUS, B TOM YHCJI€ Ha OCHOBE pPa3BUTHS
CIIOPTUBHOM MH(PPACTPYKTYPHI U MOBBIIIECHUS Y)PEKTUBHOCTU €€ UCTIONb30BaAHUS;

pa3BUTHE KYJIbTYphl 0€30MacHON KU3HEAESITEIBHOCTH, MNPOPUIAKTUKY
HApKOTUYECKON U aJIKOTOJIbHOW 3aBUCUMOCTH, TAOAKOKYPEHUS U APYTUX BPEIHBIX
MIPUBBIYCK;

MpeoCcTaBiIeHNE OO0yJarolMMCsl 00pa30BaTENIbHBIX OpraHU3alui, a Takke
JETSM, 3aHUMAIONUMCS B WHBIX OpPTaHU3AIMAX, YCIOBHH i (PU3AUECKOTO
COBEPIIIEHCTBOBAHMSI HA OCHOBE PETYJISAPHBIX 3aHATUN (PU3KYILTYpOH U CIIOPTOM B
COOTBETCTBHUH C UHIUBUIYATHHBIMH CTIOCOOHOCTSIMU U CKIIOHHOCTSIMU JICTEH;

MCIIOJIH30BaHUE MMOTEHITMAIA CIOPTUBHON IEATETLHOCTH JJI TPO(HIIIaKTHKA
aco UIUAJIBHOTO IIOBEACHUS;
COZIEUICTBHE IIPOBEIECHUIO MAaCCOBBIX 00II1eCTBEHHO -CITOPTUBHBIX
MEPOIPHUITUNA U IPUBJICUCHUE K YYACTHIO B HUX JIETEM.
6. TpynoBoe BOCIIHUTAHHE PEATUIYETCS TOCPEACTBOM:



BOCIIUTAHUA y JETEH YBAKEHHS K TPYyLy MU JIOASM TpyJa, TPYAOBBIM
JOCTH>KCHHUSIM;

dopMupoBaHUS Yy JeTel yMEHMH U HaBBIKOB CaMOOOCIYXUBaHUS,
HOTPEOHOCTH TPYAMUTHCA, JTOOPOCOBECTHOTO, OTBETCTBEHHOTO M TBOPYECKOTO
OTHOILIIEHUSI K pa3HbIM BHJAM TPYAOBOM IESATENBHOCTH, BKIIOYas OOydeHHE U
BBITNIOJIHEHHE JJOMAILIHUX 00s13aHHOCTEH;

pa3BUTHSI HABBIKOB COBMECTHOU paOOThI, yMEHUSI pabOTaTh CaMOCTOSITENBHO,
MOOUIIN3YsI HEOOXOAUMBIE PECYpChl, IPABIILHO OIEHUBAS CMBICT U MOCIIEIACTBHS
CBOMX JICHCTBUM;

CONIeUCTBHS TTPO(PECCHOHATTEHOMY CaMOOIIPEACIICHUIO, TIPHOOIIICHUS JeTel K
COLIMAJIBHO 3HAYMMOM JESTENIbHOCTHU JJIsI OCMBICIIEHHOT'O BbIOOpa Ipodeccu.

7. DKOJIOrM4eCKOe BOCIIUTAHUE BKIIIOYAET:

pa3BUTHE y JAETEN M UX POJAUTENEH HKOJIOTMYECKON KyIbTYphl, OEpEXKHOro
OTHOILIEHUS K POJHOU 3emJie, MPUPOAHBIM OorarcTBaM Poccun u mupa;

BOCIIUTAHUE YYyBCTBA OTBETCTBEHHOCTH 3a COCTOSHUE IIPUPOIHBIX PECYPCOB,
YMEHUM U HAaBBIKOB Pa3yMHOI'O IPUPOIONOJIB30BAHUS, HETEPIIMMOTO OTHOIIEHUS K
JNEUCTBUSM, IIPUHOCAIIAM BPEL SKOJIOTUU.

8. LleHHOCTH HAyYHOTO MMO3HAHUS MOJPA3yMEBAET:

COJICUCTBHE MOBBILICHUIO IPUBJIEKATEIBHOCTA HAYKH I IOAPACTAIOLIErO

IIOKOJICHUS, MOAJEPKKY HAYyYHO-TEXHUUECKOTO TBOPYECTBA JETEH;

CO3JaHUE YCJIOBUU IJIsl MOJYYEHUsS NI€TbMH JIOCTOBEPHOW HH(POPMALUHU O
NEPENOBbIX JIOCTUKEHUSAX M OTKPBITUAX MHPOBOM M OTEYECTBEHHON HAYyKH,
MOBBIIICHUS 3aWHTEPECOBAHHOCTH IMMOAPACTAIOIIETO TIOKOJIEHHS B HAyYHBIX
MO3HAaHUAX 00 yCTPONCTBE MUpa U OOIECTBA.

1.1leneBble OPUEHTHPBI PE3yJIbTATOB BOCIIMTAHUS
IlesieBble OpHEHTHPHI Pe3yJIbTATOB BOCIIMTAHUS HA YPOBHE HAYAJIBbHOI'0
001ero odopasoBaHus.

I'pak 1aHCKO-NTATPUOTUYECKOE BOCIIUTAHUE

3Haomui U MOOAIMI CBOIO Malyl0 POAMHY, CBOM Kpail, MMeEromui
npencrasieHue o Pogune — Poccun, €€ Tepputopun, pacnonoKeHNH.

CoszHaronuii NpUHAIJIEAKHOCTh K CBOEMY HapoJy U K OOIIHOCTHU Ipa)kaaH
Poccnn, nposiBISIIOIMN yBa)KEHUE K CBOEMY U IPYTUM HApOJIaM.

IloHnMaromuii CBOK CONPUYACTHOCTH K MPOILIJIOMY, HACTOSIIEMY H
OynyieMy poaHOTOo Kpasi, cBoeit Ponunbt — Poccun, Poccuiickoro rocymaapcersa.

[lonumaromuii  3HaUYEHHE TPAKTAHCKUX CHUMBOJIOB (TrOocyAapCTBEHHas
cumBoJIMKa Poccum, cBoero peruoHa), npa3gHUKOB, MECT IOYUTAHUS FE€POEB U
3aIUTHUKOB OTedecTBa, NPOSBIAIOIINN K HUIM YBaKCHHE.

MMeromuii nepBoHadalIbHbIE IPEICTABICHUS O IIPABaX U OTBETCTBEHHOCTH

4esI0BeKa B OOLIECTBE, IPAKIAHCKUX MTpaBaxX U 00S3aHHOCTSIX.
[Tpunumaromuii ydyactue B JKH3HHM Kjacca, o0uieo0pa3oBareabHON
OpraHu3alyy, B JOCTYITHOM IO BO3PACTy COLMAIBHO 3HAYMMOM JAEATEIIBHOCTH.



JIyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE

VYBaxaromuii TyXOBHO-HPaBCTBEHHYIO KYyJIbTYPY CBOEI CEMbH, CBOETO HApOJa,
CEMEWHBIE LICHHOCTH C YYETOM HAllMOHAIBHOW, PETUTMO3HON TPUHAIIEKHOCTH.
Co3Haroumuii IEHHOCTh KaXKA0M 4eJI0BEYECKOM KU3HU, TPU3HAIOIINAN
WHJMBUAYAIBHOCTb U JIOCTOMHCTBO KaXJ0r'0 Y€JIOBEKA.

JloOposxenaTenbHblid, MPOSIBISIOIIUN CONEPEKNBAHNE, TOTOBHOCTh OKa3bIBATh
MOMOIIb, BEIPAXKAIOLIUN HETIPUSITUE TTOBEJCHUSI, MPUUUHSIONETO (PU3NYECKUMN U
MOPaJIBHBIN BPEA IPYTUM JIFOJSAM, YBAKAIOIIUN CTAPIIUX.

YMeronmi OeHUBaTh ITOCTYIIKU € IMO3ULMU UX COOTBETCTBUS HPABCTBEHHBIM
HOpPMaMm, OCO3HAIOLIUN OTBETCTBEHHOCTD 3a CBOU MOCTYIIKH.

Bnaneromuii mpencTaBieHUs MU O MHOTOOOpa3HH SI3bIKOBOTO U KYJIBTYPHOTO
npocTpancTBa Poccun, nmeronuii nepBoHavYalIbHbIE HABBIKUA OOIIEHUS C JIIOJIbMU
Pa3HBIX HapOJ0OB, BEPOUCTIIOBEJAHUN.

Co3Harommii HpaBCTBEHHYIO M ACTETUYECKYIO EHHOCTD JINTEPATYPbI, POJTHOTO
A3bIKa, PYCCKOTO SI3bIKA, MPOSABISIONIUNA HHTEPEC K YTECHUIO.

DCTEeTNYECKOe BOCIIUTAaHUE

CriocoOHBIN BOCIPUHUMATh M UyBCTBOBATH MPEKPACHOE B OBITY, IPUPO/IE,
HCKYCCTBE, TBOPYECTBE JIOJICH.

[IposiBIIAOIIMI MHTEPEC U YBAXKEHHUE K OTEUECTBEHHOW U MUPOBOU
XyA0KECTBEHHOU KYJIBTYPE.

[TposaBnsironuid CTPEMJIIEHHE K CaMOBBIPOKEHHUIO B Pa3HbIX BHUIAX
XyZIO)KECTBEHHOM JEATEIBHOCTH, NCKYCCTBE.

duznueckoe BocnuTanue, GopMUPOBAHUE KYJIbTYPHI 3J0POBbS U AMOIIMOHATIEHOTO
Onaromnonyyus

bepexHo oTHOCSIIHIICS K (PU3NIECKOMY 3I0POBBIO, COOJTIOIAIONINN OCHOBHBIC
MpaBuJia 3JI0POBOT0 U 0E30MacHOTO IS ce0sl U APYTUX JiroJel oopas3a KU3HH, B
TOM YHCJIe B MH(POPMAIIMOHHOM cpeie.

Braaneromuii o0cHOBHBIMY HaBBIKAMU JINYHOHW M OOIIIECTBEHHOI TMTHEHBI,
0e30macHOT0 MOBEICHUS B OBITY, IPUPOJIE, OOIIECTRE.

OpueHTHUPOBaHHBIN Ha (U3HUECKOE PA3BUTHE C YIETOM BO3MOXKHOCTEH 37]0POBBA,
3aHATHS QUKYIBTYPOU U CIIOPTOM.

Co3Haronuii ¥ NPUHUMAOIIMKA CBOO MOJOBYIO MPHHAIIEKHOCTD,
COOTBETCTBYIOIIHE €l ICUX0(PU3UIECKHUE U TIOBEJCHYECKIE OCOOEHHOCTH C
y4ETOM BO3pacTa.



Tpynosoe Bociutanue

Co3Haroluil ICHHOCTh TPY/la B )KM3HU Y€JI0BEKa, CEMbHU, OOIIIECTRA.

[IposBisomUi yBa)KE€HUE K TPYAY, JIOIIM TpyAa, OEpeHOE OTHOLIEHHE K
pe3ysibTaTaM TpyJla, OTBETCTBEHHOE MTOTPEOIICHUE.

[IposBisomuUil THTEPEC K pa3HbIM IPOECCUsIM.

VYyacTByronuii B pPa3IMYHBIX BUAAXJAOCTYIHOIOIIO  BO3pacTy
TPYZa, TPYAOBOU NEATEIBHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE

IToHnMaromuii NEHHOCTh MPUPOBL, 3aBUCUMOCTD KU3HU JIIOJIEH OT IPUPOLIBI,
BIIMSIHUE JIIOJICH HA IPUPOAY, OKPYKAIOILIYIO CpENy.

[IposiBastomuii J1I000Bb U OEpEKHOE OTHOLICHHE K MPUPOJIE, HENPHUITHE
JNEUCTBUMN, TPUHOCAILIMX BPE MPUPOJE, OCOOCHHO KUBBIM CYIIECTBAM.

Bripakaronmii TOTOBHOCTH B CBOEH JEATEIBHOCTH NPUAECPKUBATHCA
DKOJIOTUYECKUX HOPM.

ITenHoCcTH HAYYHOIO ITO3HAHUSA

Bripakaroiuii mo3HaBaTeaIbHble HHTEPECHI, AKTUBHOCTb, JII0003HATENIBHOCTD
U CaMOCTOSITEJNIBHOCTh B IO3HAHUM, UHTEPEC U YBAKECHHE K HAYYHBIM 3HAHUSM,
HayKe.

Obnagaronmii NEepBOHAYAIBHBIMU TMPEJCTABICHUAMU O TNPUPOJHBIX U
COIMAIBHBIX OOBEKTaX, MHOTO0Opa3uu OOBEKTOB M SIBJICHHUM MPUPOJIbI, CBSI3U
KMBOW M HE)KMBOM IPUPOJIBI, O HAYKE, HAYYHOM 3HAHHH.

Nmeromuii nepBoHavYaJIbHBIE HABBIKM HAOIIOJICHUM, CUCTEMaTHU3allUd MU
OCMBICJIEHUSI OTIbITA B €CTECTBEHHOHAYYHOM U TYMaHUTApHOUW 00JIaCTsIX 3HAHUS.

IlesieBble OPHEHTHPBI PE3yJIbTATOB BOCIIMTAHMS HA YPOBHE OCHOBHOIO
001ero oopasoBaHus.

I'pax1anckoe BocriuTaHUE

3HaOIMKA W NPUHUMAIOIIMM  CBOKO  POCCHUHCKYI0  TPaXJAaHCKYIO
MPUHAJIEKHOCTh (MAEHTUYHOCTh) B MOJUKYJIbTYPHOM, MHOTOHAIIMOHATBHOM M
MHOTOKOH(ECCHOHATBHOM POCCUIICKOM 00I11eCTBE, B MUPOBOM COOOIIECTBE.

[Tonnmaromuii CONMpPUYACTHOCTh K MPOIUIOMY, HAacCTOSIIEMY M OyIayuiemy
Hapona Poccum, ThICSYENETHENM HCTOPUM POCCUMCKOM TOCYJapCTBEHHOCTH Ha
OCHOBE  HMCTOPMYECKOTO  IIPOCBELIECHUs,  POCCUMCKOIO  HAIMOHAIBHOTO
UCTOPUYECKOIO CO3HAHUS.

[IposBnsrommi yBaXeHUE K TOCYHAapCTBEHHBIM CcuMBojiaM Poccun,
npa3gHukaM. [IposBISIONIMII TOTOBHOCTh K BBINOJIHEHUIO OO0sS3aHHOCTEN
rpaxaanuda Poccun,



peanu3alyd CBOMX TPaKJAHCKUX MpaB U CBOOOJ MpU yBaXKCHUHM IpaB U
CBO0O0/I, 3aKOHHBIX MHTEPECOB JAPYTUX JIOCH.

Bripaxkaronuii HenpuaThe JIF000W NUCKPUMUHAIIMU TPaKJaH, MPOSBICHUM
AKCTPEMHU3Ma, TEPPOPU3MaA, KOPPYIIIMH B OOIIECTBE.

[IpunuMaromuii  yyactde B JKM3HH Kiacca, 0011eo0pa3oBaTebHON
OpraHM3alld, B TOM YHCIIE  CaMOYIIPABICHUH, OPUEHTUPOBAHHBIN Ha

y4acTue B COLIMAJIbHO 3HAYMMOU AECATEIBHOCTH, B TOM YHCIIE
T'YMaHUTapHOM.

[TaTtproTnyecKkoe BOCIIUTAaHUE

Co3Harommii  CBOK  HAIMOHAJIBHYI, OTHUYECKYH) MPHUHAMJIECKHOCTD,
JOOSIIINI CBOM HAPOJI, €T0 TPAAUIINH, KYJIbTYPY.

[IposBiArOIMI yBaXE€HWE K HCTOPUYECKOMY M KYJIBTYPHOMY HACJIEIUIO
CBOEro W JApyrux HaponoB Poccum, cumBonaM, Ipa3sgHUKaAM, HaMATHUKAM,
TpaaUuLIUSAM HApPOJOB, IPOKUBAIOIINX B POJTHOU CTpaHe.

[IposBasomMiA UHTEPEC K TO3HAHUIO POJHOIO A3bIKa, HICTOPUU U KYJIbTYPBI
CBOErO Kpas, CBOEro HapoJa, Apyrux Haponos Poccun.

3HaOWWM U yBa)XKarOIUi JOCTHKEHUS Hamel Poaunel — Poccuu B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, OO€BbI€ MOABUTU U TPYAOBBIE JOCTHXKEHUS,
repoes U 3alUTHUKOB OTedecTBa B MPOLUIOM U COBPEMEHHOCTH.

[IprHMMarommii y4acTue B MEPOIIPUATHUIX NaTPUOTUYECKOU
HaIpaBJICHHOCTH.

JIyXOBHO-HPAaBCTBEHHOE BOCIIMTAHUE

3HAIOWINN U YBaKAIOUIUN JYXOBHO-HPABCTBEHHYIO KYJIBTYPY CBOETO Hapoaa,
OpPUEHTUPOBAHHBI HAa JyXOBHBbIE LIEHHOCTH W HPaBCTBEHHBIE HOPMBI HAPOIOB
Poccuu, poccuiickoro o01iecTBa B CUTyalllssX HPAaBCTBEHHOTO BbIOOpaA (C y4éTOM
HAIMOHAJIBHOMN, PEIMTUO3HON MPUHAJJIC)KHOCTH).

Brlpakaronuii TOTOBHOCTb OLIEHMBATh CBOE IIOBEIEHHE U IOCTYIIKH,
MOBEAEHUE U MOCTYIIKU APYTUX JIFOJEHW C MO3UIUKA TPAJULIHOHHBIX POCCUMCKHUX
JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH M HOPM C YYETOM OCO3HAHUS IOCIENCTBUU
ITOCTYIIKOB.

Bripaxkaronmii HeNmpusTHE AHTUTYMAHHBIX W aCOLUAIBHBIX IOCTYIKOB,
MOBEAECHUS], IPOTUBOPEYAILUX TPAIAULIMOHHBIM B POoccuu 1yXOBHO-HPABCTBEHHBIM
HOpMaM U LEHHOCTSIM.

Co3HaromMil COOTHOIIIEHHE CBOOOALI W OTBETCTBEHHOCTH JIMYHOCTH B
YCIIOBUSX HWHIUBUIYAIBHOTO W OOIIECTBEHHOIO MPOCTPAHCTBA, 3HAYECHHUE U
LIEHHOCTh MEKHAILIMOHAIBHOTO, MEXPEIUTHO3HOTO COrJIacusl JIIOAEH, HApOJIOB B
Poccuu, ymeronuii o6marhes ¢ JitoAbMH pa3HbIX HAPOJOB, BEPOUCIIOBEIAHU.

[IposiBisitOIIMI  yBaXKEHUE K CTapliMM, K POCCUWCKAM TpPaJULMOHHBIM
CEMEWHBIM IIEHHOCTSM, HHCTUTYTY Opaka Kak COI03y MY>KUYWHBI U JKCHIIUHBI JIJIs
CO3JIaHHsI CEMBH, POKICHUSA U BOCIIUTAHUSA JETEH.



[IposiBAsIOIIMI UHTEPEC K YTEHUIO, K POJHOMY SI3BIKY, PYCCKOMY S3BIKY U
JUTEpaType KAaK YacTU JYXOBHOM KYJBTYpbl CBOETO HApOJa, POCCHICKOTO
oO1recTna.

DCTETUYECKOE BOCIIUTAHUE

Brlpaxkaronuii NOHMMAaHHWE LEHHOCTH OTEYECTBEHHOTO M  MHPOBOIO
MCKYCCTBA, HAPOJHBIX TPAJAHUIMN U HAPOJHOTO TBOPUECTBA B HCKYCCTBE.

[TposiBrsitOIIMI 3MOLIMOHATBHO-UYBCTBEHHYIO BOCIIPUMMYHUBOCTD K Pa3HbIM
BUJIAM MWCKYCCTBa, TPAaAULHsIM M TBOPYECTBY CBOEr0O M JPYTHUX HAPOJOB,
ITIOHMMAHUE UX BIUSHUS Ha TIOBEAEHUE JIIOJIEH.

Co3zHaronmii poJib XyA0KECTBEHHON KYJIBTYPbI KaK CPEICTBA KOMMYHUKAIUU
U CaMOBBIPAKEHUSA B COBPEMEHHOM OOLIECTBE, 3HAUYEHUE HPABCTBEHHBIX HOPM,
LIEHHOCTEW, TPAAULIUNA B UCKYCCTBE.

OpueHTHpPOBAaHHBI HAa CaMOBBIPAXXEHHE B pPa3HbBIX BHUAAX HMCKYCCTBa, B
XYyJI0’)KECTBEHHOM TBOPYECTBE.

dusuyeckoe BOCIHUTAaHUE, (POPMHUPOBAHUE KYJIbTYPbl 370pPOBbS U
SMOLIMOHAIBHOTO OJIaronoyyus

[Tonumaromuii 1EHHOCTh HU3HHU, 3/I0pOBbS M O€30MACHOCTH, 3HAUCHHE
JUYHBIX YCWJIMHA B COXPAaHEHUU 3/I0POBbs, 3HAIOIIUN U COOMIOJAIOUINI MpaBuia
0€30MacHOCTH, O€30MIaCHOTO TIOBEICHUS, B TOM YHCJIE B MHPOPMAIIMOHHOM cpefie.

Bripaxkaronuii ycTaHOBKY Ha 370pOBBIM 00pa3 >KU3HH (310pOBOE MHUTAHUE,
COOJII0JIEHNE TUTMEHWYECKUX MpaBU, COATaHCUPOBAHHBIA DPEXKHUM 3aHITHH U
OTJIbIXA, PETYISIPHYIO (PU3NYECKYIO AKTUBHOCTD ).

[IposiBAstOIIMI HENpPUSTHE BPEIHBIX NMPUBBIYEK (KypeHHs, yHOTpeOIeHUs
AJIKOTOJIsl, HAPKOTUKOB, UTPOBOM M MHBIX (POPM 3aBHCHUMOCTEW), TOHUMAHUE HX
MOCJIEACTBUM, Bpea sl (U3NYECKOTO U TICUXUYECKOTO 37]0POBbSI.

YMmeromumii oco3HaBaTh (U3NUYECKOE U AMOLMOHAIBHOE COCTOSIHUE (CBOE U
APYTUX JIOAEH), CTPEeMSILIUNCS yNpaBisATh COOCTBEHHBIM 3MOLMOHAIBHBIM
COCTOSTHUEM.

CriocoOHBIN  aAanTUPOBATHCS K MEHSIOIINMCS COLIMAJIbHBIM,
MH(GOPMALIMOHHBIM U MIPUPOJHBIM YCIOBUSAM, CTPECCOBBIM CUTYALIHSIM.

TpynoBoe BociuTaHUE

YBaxawumu Tpy, pe3yJabTaThl CBOETO TPYAa, TPYJa IPYTUX JHOJICH.

[IposiBastonuii MHTEpEC K MPAKTHUYECKOMY M3yYeHHIO Mpodeccuil u Tpyaa
Pa3JIMYHOrO poja, B TOM YHCIIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM.

Co3zHaronuii BaXXHOCTb TPYA0Jt00Us, 00y4eHHUs TPy Ay, HAKOIIJICHUS! HABBIKOB
TPYIOBOW  AEATENBHOCTH  HA  NPOTSHKEHUM  JKM3HA  JUISL  YCIICIIHOM
npodeccruoHanbHON caMopeanu3alui B POCCUIICKOM OOIIECTBE.

VYyacTByronuii B pelieHUH MPaKTUYECKUX TPYAOBBIX e, 3a71a4 (B cembe,
00111e00pa3oBaTeNbHON OpraHu3alMi, CBOEM MECTHOCTH) TEXHOJIOTMYECKOW u
COLIMAJIbHOW HANpPAaBIEHHOCTH, CHOCOOHBI HMHUIMKMPOBATh, IUIAHUPOBATH U
CaMOCTOSITEIIBHO BBITIOIHATH TAKOTO POJIA AEATEIBHOCTD.



Bripaxkaronuii TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY U IOCTPOECHUIO
UHAUBUYaIbHOM TPaeKTOpPUM OOpa30BaHMSI U KU3HEHHBIX IUIAHOB C Y4ETOM
JUYHBIX U OOIIECTBEHHBIX HHTEPECOB, MOTPEOHOCTEH.

DKOJIOTUYECKOE BOCITUTAHUE

[Tonumaromuii 3Ha4eHUE U TJI00ATBHBIN XapaKTep 9KOJOTUYECKUX MPOOJIeEM,
NyTeH UX pelleHus, 3HaUeHHE SKOJOTUYECKON KyIbTYPhI YeJI0BEeKa, OOIIECTBA.

Co3Haronuii CBOI0O OTBETCTBEHHOCTh KaK TpaKJaHWHA W TMOTpeOUTens B
YCHOBUSAX B3aUMOCBS3U NPUPOJHOM, TEXHOJIOTUYECKON U COLMATILHOM CPEN.

Bripakaronuii akTHBHOE HENIPUATHE TEUCTBUM, TPUHOCAIIUX BPE IIPUPOE.

OpHueHTUPOBAaHHBIA Ha NMPUMEHEHNE 3HAHWA €CTECTBEHHBIX U COLMAIBHBIX
HayK JUIsl pelleHHs 3a7ad B 00JIACTHM OXpaHbl MPUPOJBI, TUIAHUPOBAHUSA CBOMX
IIOCTYIIKOB M OLICHKH UX BO3MOKHBIX ITOCIEACTBUAN JJIS1 OKPYKAIOIIEH CPEJIbI.

YuyacTtByrommin B MPAKTUYECKON NESTEIIbHOCTU 3KOJIOTUYECKOH,
IIPUPOTOOXPAHHON HAIPABICHHOCTH.

ITenHoCcTH HAYYHOIO MO3HAHUS

Bripakaroiuii mo3HaBaTeIbHbIe HHTEPECHI B Pa3HBIX NMPEAMETHBIX 00JacTsIX
C Y4€TOM UHAMBHUIYAJIbHBIX HHTEPECOB, CIIOCOOHOCTEMN, TOCTHKEHUH.

OpHUEHTUPOBAHHBIN B I€ATEIBHOCTH HA CUCTEMY HAy4YHBIX MPEJICTABICHUN O
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJBI M OOILIECTBA, B3aUMOCBSI3AX
YeJIOBEKA C MPUPOJIHOU U COLMAIIBHOU CPEHOM.

Pa3BuBaromMii HaBBIKM HCIIOJIB30BAaHUSA PA3JMYHBIX CPEIACTB IO3HAHUS,
HAKOIUJIEHUS 3HAaHUI 0 MHpE (S3bIKOBAsi, YUTATENbCKAS KyJIbTYpa, ACSITEIIbHOCTD B
nHpopmMaImoHHoH, HUGPOBOH cpeie).

JIeMOHCTpUPYIOIIMIA  HABBIKM  HAOJMIOJCHUM,  HakoIieHUus  (aKToB,
OCMBICJICHUS OTbITa B ECTECTBEHHOHAYYHON U TYMaHUTApPHOM 00JIacTAX MO3HAHUS,
HCCIIEIOBATENIBCKOM AESATEIBHOCTH.

IlesieBbIe OPUEHTHUPDBI PE3YJIbTATOB BOCIIMTAHUA HA YPOBHE CPeIHEr0
00111ero o0pa3oBaHus.

['paxx1anckoe BOCIIUTaHHUE

Oco3HanHO BBIPKAFOIITAMN CBOIO POCCUHICKYIO TPaXJaHCKYIO
MPUHAJIEKHOCTh (MAEHTUYHOCTH) B MOJUKYJIBTYPHOM, MHOTOHAIIMOHAIBHOM M
MHOTOKOH(ECCHOHATBFHOM POCCHUICKOM OOIIIECTBE, B MUPOBOM COOOIIECTBE.

Co3Haromuii CBO€ eIMHCTBO ¢ HapoAoM Poccuu kak MCTOYHUKOM BIIACTH U
CyOBEKTOM ThICSUENIETHEH POCCUIICKON TOCyIapCTBEHHOCTH, ¢ Poccuiickum
rocyJ1IapCTBOM, OTBETCTBEHHOCTh 3a €r0 pa3BUTHE B HACTOSIIEM W OyayIieM Ha
OCHOBE HCTOPHUYECKOTO TMPOCBEIICHUS, CHOPMUPOBAHHOTO  POCCUKUCKOTO
HaIIMOHAJILHOTO UCTOPHUUYECKOTO CO3HAHMUSI.

[IposBustommii TOTOBHOCTBH K 3alluiTe Ponunsl, CIIOCOOHBII
apryMEHTHUPOBAHHO OTCTAMBATh CYBEPEHHUTET M JOCTOMHCTBO Hapoaa Poccun u
Poccniickoro rocynapcrsa, COXpaHATh U 3alMIIATh HCTOPUYECKYIO IIPABLY.

OpueHTUPOBAHHBIN HA AKTUBHOE IPaKJaHCKOE yUYaCTHE HA OCHOBE YBaKEHUS
3aKOHA ¥ MPABOIOPSIIKA, MPaB U CBOOO COTPaXIaH.



OCO03HaHHO U JIEATEIHbHO BBIPAKAIOIIMI HENPHUITHE JIFOOOW TUCKPUMUHALIH
10 COLMAJIBHBIM, HAUWOHAIBHBIM, pPAaCOBBIM, PEIUTHMO3HBIM I[IPU3HAKAM,
MIPOSABIICHU I

JKCTpPEMU3MA, TEppPOpHU3Ma, KOpPYIILINH, AHTUTOCYIapCTBEHHOMN
NEATEIIBHOCTH.

O0bsagaronuii ONbITOM I'PaXk/1aHCKON COLMAIbHO 3HAYUMOM JIEATENBHOCTH (B
YYEHUYECKOM CaMOYIIPABJIICHUH, BOJIOHTEPCKOM JBH)KECHUH, 3KOJIOTMYECKUX,
BOEHHO-NIATPUOTUYECKUX H JIp. O0BETUHEHHSX, aKIHIX, IPOrpaMMax).

[TatproTryeckoe BOCIUTaHUE

Brlpakaronmuii CBOIO HAIMOHAJIBHYI, JTHUYECKYIO NPHUHAIJIEKHOCTD,
MPUBEP>KEHHOCTh K POJHOM KYJIbTYpE, JIFOOOBb K CBOEMY HApOYy.

Co3Harommii MPUYaCTHOCTh K MHOTOHAIMOHAJIBHOMY Hapony Poccuiickon
®enepanun, Poccniickomy OTeyecTBy, pOCCUICKYIO KYJIbTYPHYIO HAEHTUYHOCTb.

IIposBiAOIMI AEATEIBHOE LIEHHOCTHOE OTHOLIEHUE K HUCTOPUYECKOMY U
KyJIbTYPHOMY HACJIEIHI0 CBOEr0 M Jpyrux HapoaoB Poccun, Tpagunusam,
[Ipa3IHUKaM, ITaMATHUKAM HapoJI0B, IPOKUBAIOIIUX B pOAHOMN cTpane — Poccun.

IIposBiArOIMI yBaXEHHE K COOTEUYECTBEHHUKAM, IIPOXKUBAOLIUM 34
pyOeXoM, MOJJEPKUBAIOLIMN MX IpaBa, 3alIMTy UX WHTEPECOB B COXPAaHEHHUU
POCCUMCKON KYyJIbTYPHOU UIEHTUYHOCTH.

JIyXOBHO-HPAaBCTBEHHOE BOCIIMTaHUE

[IposBIsAIOIMI NPUBEPKEHHOCTh TPAAULMOHHBIM JTyXOBHO-HPABCTBEHHBIM
LEHHOCTSIM, KyJbType HaponoB Poccum ¢ yd4€roM MHUPOBO33PEHUECKOTIO,
HallMOHAJIBHOTO, PEJIMTUO3HOTO CaMOOTIPEICIICHHUS.

JIeWCTBYIOIIMI U OLIEHUBAIOLINK CBOE NTOBEICHUE U MOCTYIIKH, TOBEICHUE U
MOCTYNIKM JIPYTHX JIIOAEW C MNO3UMLUMKA TPAJWLIHOHHBIX POCCHMCKHX JyXOBHO-
HPABCTBEHHBIX IIEHHOCTEW M HOPM C OCO3HAHMEM IIOCIEACTBHM MOCTYIKOB,
NEATEJIBHO BBIPAXKAIOIINUKY HENIPUATHE AHTUTYMAHHBIX U ACOLIMAJIBHBIX ITOCTYIIKOB,
IIOBEJICHHUs], IPOTUBOPEYALUX 3TUM LIEHHOCTSM.

[IposBiAOIMN yBaX€HWE K JKU3HM M JOCTOMHCTBY Ka)KJIOI'O0 4YeEJIOBEKa,
cB000/IE MUPOBO33PEHUECKOI0 BHIOOpA M CAaMOOMPEENICHUs, K MPEICTaBUTENAM
Pa3JIMYHBIX 3THUYECKUX TPYIII, PEJUTHA HApoAoB Poccuu, ux HAIMOHAIBHOMY
JOCTOMHCTBY U PEJIUTHO3HBIM  YyBCTBaM C  y4y€TOM  COOJIOJCHHUS
KOHCTUTYILIMOHHBIX MTPaB U CBOOO] BCEX I'PaxaaH.

[Torumaromuii U AEATENBHO BBIPAKAOIIUN LIEHHOCTh MEKPEIUTHUO3HOTO,
MEXHAIMOHAIIBHOTO cOIiacus JroAei, HapoaoB B Poccuu, crnocoOHbIN BecTu
JUAJIOT C JIFOJbMH PAa3HBIX HAMOHAIBHOCTEW, PEJIMTMO3HOW MPUHAIJICKHOCTH,
HAXOJUTh OOILKE LENH U COTPYIHUYATH JIJISl UX TOCTHXKCHHUS.

OpHUEHTUPOBAaHHBIN HA CO3/1aHUE YCTOMYUBOU CEMbU HA OCHOBE POCCHMCKUX
TPaJIULMOHHBIX CEMENHBIX IEHHOCTEH; IOHUMaHUs Opaka Kak COr3a MY>KUMHBI U
JKEHILIVHBl JUIsl CO3JaHMsI CEMBM, POXKICHUS M BOCHUTAHHUS B CEMbE JECTEH;
HETIPUATHUSA HACWIINS B CEMBE, YX01a OT POJUTEIBCKON OTBETCTBEHHOCTH.



Oo6manmarommii  cHhOPMUPOBAHHBIMA ~TIPEACTABICHUSMH O IIEHHOCTH W
3HaYeHUH B OTEYECTBEHHON ¥ MUPOBOM KYJIBTYpPE S3BIKOB U JIUTEPATYPhl HAPOOB
Poccun, nemMoHCTpUpYIOINK YCTOMYMBBIA HHTEPEC K UYTCHHIO KaK CpPEICTBY
TIO3HAHMSI OTEYECTBEHHON U MUPOBOM JTYXOBHOU KYJIbTYPHI.

DcTeTHYecKoe BOCITUTaHUE

Beipakatomuii  TTOHMMaHWE IIEHHOCTH OTEUECTBEHHOTO W

MHPOBOTO UCKYCCTBA, POCCHIICKOTO U MHPOBOTO
XY0KECTBEHHOT'O HACJIC .
[IposBisArOIMiA ~ BOCIPUUMYHUBOCTBK pa3HbIM BUIAM

HUCKYCCTBa, IOHMMAaHUE  SMOLMOHAIBHOIO  BO3JECUCTBUS
MCKYCCTBA, €r0 BIMSHUS Ha MMOBEJICHUE JIIOIEH, YMEIOIINI KPUTUYECKH OLIEHUBATh
3TO BIIUSIHUE.

[IposBisAOIMI TTOHMMAHUE XYHOKECTBEHHOW KYJIbTYPhl KaK CpelCTBa
KOMMYHHUKAIlUM M CaMOBBIPDA)KEHUS B COBPEMEHHOM OOIIECTBE, 3HAYCHUS
HPAaBCTBEHHBIX HOPM, LICHHOCTEW, TPAULIUNA B HCKYCCTBE.

OpHEHTHUPOBAaHHBII HAa  OCO3HAHHOE TBOPYECKOE  CaMOBBIPAXKECHUE,
pealn3alnio TBOPUYECKUX CIHOCOOHOCTEH B pa3HBIX BHJIAX HCKYCCTBa C y4ETOM
POCCUHCKUX TPAAULMOHHBIX JyXOBHBIX M HPABCTBEHHBIX IIEHHOCTEW, Ha
ACTETUYECKOE 00YCTPONCTBO COOCTBEHHOI'O OBITA.

dusuyeckoe BOCIHUTaHUE, (POPMHUPOBAHUE KYJIBTYPbl 370pPOBbS U
AMOIIMOHAJIBHOTO 0JIaronoJTydus

[ToHnMaromuii ¥ BBIpaXXKAaOWNWKA B MPAKTUYECKOW NESITENBHOCTH LIEHHOCTH
KU3HH, 3J0POBbsS U O€30MAaCHOCTH, 3HAYECHHE JMYHBIX YCWIUA B COXPAHEHUH U
YKPEIUJIEHUH CBOETO 3I0POBbsI U 3I0POBBS APYTUX JIIOJIEH.

CoOmroaronuii nmpaBwia JUYHOM U OOIIECTBEHHOM OE€30MacCHOCTHU, B TOM
yucie 0e30MacHOro moBeeHus B HHGOPMAIMOHHOMN cpejie.

Breipaxkatonuii Ha TpakTUKE YCTAaHOBKY Ha 370pOBbI 00pa3 >KU3HU
(3m0poBO€ MHUTAHWE, COONIOJEHHWE THUTHUEHBI, PEXKHM 3aHATHH W OTIbIXA,
(¢u3NYECKyI0 aKTUBHOCTH), CTpEMJICHHE K (DU3MUECKOMY COBEpIICHCTBOBAHUIO,
COOJTIOIAIOMINN 1 TIPOTIaraHANPYIONUNA OE30TaCHBIN U 3I0POBBIN 00pa3 KU3HH.

[IposBrsitomuii  co3HaTelbHOE M OOOCHOBAHHOE HEMPHUSATHE BPEIHBIX
MPUBBIUCK (KypeHUs, YMOTPEOJICHUS aJKOTOJsl, HAPKOTHKOB, JIOOBIX (opM
3aBUCUMOCTEH), JECTPYKTUBHOTO IOBEJCHUS B 00IIecTBe W IUGPOBOM cpeje,
NOHUMAaHUE UX Bpeaa s GU3NYECKOTO U MCUXUYECKOTO 3710POBbSI.

JIeMOHCTpUPYIOIIMI HABBIKU pe(IIEKCUU CBOEro COCTOSTHUS ((hU3NYECKOTO,
AMOIIMOHAJIBHOTO, IICUXOJIOTHYECKOT0), COCTOSHUS APYTUX JIIOACH ¢ TOUKU 3pEHUS
0€30MacHOCTH, CO3HATEIBLHOTO YIIPABIEHUSI CBOUM SMOIIMOHAIBHBIM COCTOSIHUEM,
Pa3BUBAIOIIMNA CHOCOOHOCTH aJanTUPOBAThC K CTPECCOBBIM CHUTYalUsM B
OOILIEHUHU, B Pa3HbIX KOJUIEKTHBAX, K MEHSIOIIMMCS YCIOBHUSM (COIMATBHBIM,
UH()OPMAITMOHHBIM, TTPUPOTHBIM).

TpynoBsoe Bocriuranue



YBaxamuii Tpya, pe3yiabTaThl TPyAa, TPYAOBBIE U MPOQeCcCHOHATBHBIE
JNOCTUKEHUSA CBOMX 3E€MIIIKOB, UX BKJAJ B Pa3BUTHE CBOETO IOCEJICHUS, Kpas,
CTpaHbl, TPYAOBBIE TOCTUKEHHS POCCHIICKOTO HAPOAa.

[IposiBasitonuii crOCOOHOCTh K TBOPYECKOMY CO3UAATEIIBHOMY COILIMAJILHO
3HAYMMOMY TPYAY B JOCTYMHBIX 10 BO3PACTY COUUAIBHO-TPYAOBBIX POJISIX, B TOM
YUCJEe MPEANPUHUMATEIBCKON JEATEIbHOCTH B YCIOBUAX CAMO3aHATOCTH WIIU
HAaEMHOTO Tpy/a.

Y4acTByOImMUNA B COUHAIBHO 3HAYUMOM TPYJIOBOM JESITEIBHOCTH Pa3HOIO
BHJIa B CEMbe, 00IIe00pa3oBaTEIbHON OpPTraHMW3aIlii, CBOEH MECTHOCTH, B TOM
YHCJIe OIJIAYMBAEMOM TPY/€ B KaHUKYJSPHBIC MMEPUOIBI, C YUETOM COOJIOCHUS
3aKOHOAATENBCTBA.

Bripaxkaronuii 0CO3HaHHYIO TOTOBHOCTH K MOJIYYEHUIO TPOPECCHOHATIEHOTO
00pa3oBaHusl, K HEMPEPHIBHOMY OOpPA30BaHUIO B TECUCHUE KU3HU KaK YCIOBHIO
yCHemHoN MpodecCHOHATIEHON U O0IIECTBEHHOM 1eITeTbHOCTH.

[Tonumaromuii cnenuduKy TPYyAOBOM ACSATENBHOCTH, PEryIUPOBAHUS
TPYJOBBIX OTHOIICHUI, CAMOOOpa30BaHUs U MPOPECCUOHATBHON CaMOIIOATOTOBKHU
B MH(POPMAIIMOHHOM BBICOKOTEXHOJIOTHYECKOM OOIIEeCTBE, TOTOBBIA YUUTHCS U
TPYJIUTHCSA B COBPEMEHHOM OOIIECTBE.

OpueHTUPOBAHHBIH HA  OCO3HAHHBIK  BBIOOp  cdepbl  TPYIOBOMA,
po¢eCCHOHATILHON JEATEIbHOCTH B POCCUMCKOM OOIIECTBE C YYETOM JTUIHBIX
YKU3HEHHBIX TIAHOB, MOTPEOHOCTEN CBOEH CeMbH, 00IIIECTRA.

DKOJIOTUYECKOE BOCITUTAHUE

JleMOHCTpUpYIOIIMIT B MOBEACHUH CHOPMHUPOBAHHOCTH SKOJOTMYECKON
KyJbTYpbl Ha OCHOBE TIOHMMAaHUs BJIMSHUS COLUUAIBHO-IKOHOMUYECKUX
MPOIIECCOB HA IPUPOTY, B TOM YHCJI€ HA TJI00aTbHOM YPOBHE, OTBETCTBEHHOCTD 32
NEWCTBUS B IPUPOIAHOM Cpelie.

Bepaxatronuii  AeATeIbHOE HENPUITHE HAEUCTBUM, NPUHOCIIINX BpE]
IPUPOJE.

[IpumeHsromMi 3HaHUSI €CTECTBEHHBIX M COLIMAIBHBIX HAYK JJISI Pa3yMHOIO,
OEepeKITMBOTO TIPUPOIOIIOIH30BAHUS B OBITY, OOIIIECTBEHHOM ITPOCTPAHCTBE.

Nmerommiik ©W  pa3BUBAIOIIMKM  ONBIT  3KOJOTMYECKH  HANPABJICHHOW,
MIPUPOJI0OOXPAHHON, pecypcocOeperaroneil neaTeTbHOCTH, YYaCTBYIOIIUNA B €ro
MPUOOPETEHUU APYTUMH JIFOIbMH.

[lenHOCTH HAYYHOTO MO3HAHUS

JleaTenbHO  BBIpAXAOUIMKA  TMO3HABATEIbHBIE HMHTEPECHl B Pa3HBIX
PEIMETHBIX 00JIACTSIX C Y4ETOM CBOMX MHTEPECOB, CIIOCOOHOCTEN, JOCTUKEHUH.

OO6nagaromyii MpeaCTaBICHUEM O COBPEMEHHOW HaydyHOW KapTHHE MHpa,
JNOCTHKEHUAX HAYKU U TEXHUKH, apTYMEHTUPOBAHHO BbIPAXXalOLIWK MOHUMaHUE
3HAUYEHHUS] HAYKW B IKU3HU POCCHUUCKOro 0OIIecTBa, OOECneYyeHUuu €ro
0€30macHOCTH, TYMAaHUTAPHOM, COIIMAIEHO- SKOHOMHYECKOM pa3BUTHH Poccun.

JIEeMOHCTPUPYIOIINI HABBIKM KPUTHYECKOTO MBIIUICHUS, OINPEACICHUS
JOCTOBEPHOI HAYyYHON MH(POPMAIIUU U KPUTUKU aHTUHAYYIHBIX MPEACTABICHUI.



PazBuBaromuii 1 OPUMEHSIONUNA HAaBBIKM HAOIIOJCHUS, HAKOIUICHUS U
cucTeMaTu3anuu  (PaKkToB, OCMBICJICHHS OIbITA B €CTECTBEHHOHAYYHOM U
ryMaHUTapHON 061aCcTAX NO3HAHMA, UCCNeA0BaTENbCKOW AeATEIbHOCTHU.



IINIAHUPYEMBIE 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 pesynbprare nzyueHus UMK Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILLIEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IEHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOU JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- cOpPMHUPOBAHHOCTH HaBbIKA pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U (PU3UYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUUECKOMY U3YUCHHIO TPOPECCUi, CBI3aHHBIX C (DU3UKOK;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

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

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICAOBAaHUM U
MPOEKTOB (PU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX;

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

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, IOHATHS, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

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

e - CTPEMJICHME aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBS3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e - OLEHKAa CBOMX JCHUCTBHUH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOIIylH Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHUS MpOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHMSI JIS
0000IIIEeHNS U CpaBHEHUS,;



BBISBJISATH 3aKOHOMEPHOCTH U IIPOTUBOPEUYHS B paCCMAaTPUBAEMBIX (aKTax,
JTaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISITh TPHYNHHO-CJICJACTBEHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIATh BHIBOJIBI C HCIIOJIB30BAaHUEM JICTYKTHBHBIX
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHust yaeOHo pu3mueckoii 3a1a4u
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIICHHS, BBIOOpP Hamboee
HOJIXOJISIICTO ¢ YYETOM CAMOCTOSTEIILHO BIICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA NPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

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

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TuarpaMmMmaMu, HHOU rpauKoi M MX KOMOWHAIIMSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpiKaHHE
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSIMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



MyOIMYHO TPECTaBIATh PE3yIbTaThl BBIMOIHEHHOTO (DU3MYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

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

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
N0 €€ JOCTIKEHUIO: DaclpeneisiTh poJH, OOCYKIaThb IPOLECCHl H
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/Ibl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIINX
TUTSL penieHust (GU3NISCKUX 3HAHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIjiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUSI  (HEHOCTHKEHUS) PEe3yibTaToB
NesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NyecKoro UCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIOpa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpHU pEeIIeHUH (PU3UUECKUX 3a/1ay WIN
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

ITPEAMETHBIE PE3YJ/IbTATDBI



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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHYECKHE  SBJICHHUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHUsS, PaBHOJECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh sBieHus (audysus, TEIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, epeada JaBjIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amu,
aTMOC(pepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrno3HaBaThb NPOSBICHUE HW3YUYCHHbIX (PU3WYECKUX SIBICHUNA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NIPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHu3M, IJIaBaHUE PbIO, pblUyaru B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
duznyeckue BeIMYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMS], ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOro Tea, )KUIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXaHU3MOB, KWHETHYECKas |
MOTEHUUAJIbHASL JHEPTUsi), MPU ONUCAHUMU TMPABWIBHO TPAKTOBATh
(bu3nYECKU CMBICI UCTIONBb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUILIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU



OHEpruM, TpPU OBTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

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

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEIMYMHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJAE OIbITa, JAEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKuX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHHS, BPEMEHHM, MacChl Tena,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIPYroCTH OT YAJMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcoOOHMpaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE



NPEIJIOKEHHBIX TaOJIUI U TpaduUKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHsS (PU3MYECKHX BEIMYUH (IJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJEIys NPEIOKEHHOW WHCTPYKLUUHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOOIPOBOAA, TUIAPABIMYSCKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI 1 HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOr0 HCIOJb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEAHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISTH OTOOpP HCTOYHMKOB HUH(popmanuu B HWHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3MUECKOTO COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuTepHer, BiaAeTb Npu€MaMH KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHClie IMyOJIMYHO JIeJIaTh KpaTKUe COOOIICHUS O Pe3yIbTaTax MPOEKTOB MIIN
y4eOHBIX HCCIENOBAaHUM, MIPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHATUIHBIN anmapar Kypca (U3UKH, COMPOBOXKIATH BBICTYIUICHUE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

UCITIOJIB30BATh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsijl, SIEKTPUUECKOE I10JI€, TPOBOJIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJIEHCAlMsl, IUIABJIEHUE, KpHUCTAIIM3alnMs (OTBEpIAEBAHHE), KHUIICHUE,
Terionepeaaya (TEerIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO I0JIS1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAS MHAYKIIHUA)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSDKEHUE W KanWULIPHBIE SBIEHUS B IPUPOJAE,
KpUCTaulbl B mpupoae, usiydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend moarCcoB, poJib MATHUTHOTO MOJIS AJIs )KMU3HU Ha 3emIie,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OINKCHIBaTh U3yYEHHbIE CBOICTBA TN U (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢duznyeckue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHs, KOJINIECTBO
TEIUIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, dJIEKTPUUECKUM 3apsi/l, CUJia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yIEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHULIBI (PU3NYECKUX BEIIUYUH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUUYECKONM TEOpUU
CTPOCHHMS BEIIECTBA, MPUHLUI CYNEPHO3UIMUA MOJied (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH OMa JyIs ydacTka LenH, 3aKOH
Jxoynsa—JleHna, 3aKk0oH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAKECHHUE;
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DM3MYECKUX SBICHUMH,
bu3NYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [IJI1  pEIIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MPoOOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(bU3MYECKUX METOJIOB, HCIOJb3ysl OMUCAHUE WCCIEIOBAHUSA, BBHIICIATH
MpPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIICIOBaHUs, J1€J1aTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aps/iOB, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH



IIPOBEPSIEMBIE MPEIOIOKEHUSA, COOMPATh YCTAHOBKY M3 MPEIJIOAKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3NYECKUX BEIIMYUH, CPaBHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHMS U YACIBHOIO CONPOTHUBIICHHS BEIIECTBA MPOBOJAHMKA, CUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINOJIHATh WM3MEPEHUs, CleIysl MPEAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBl ACHCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUJIEHUS JOMOB, TUTPOMETP, TApOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (3KUIKOCTHBINA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEOBATENBHBIM U NAPAJIETbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyasi
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LENEH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHPOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU



XKU3HU 11 oOecrieueHusi 0€30MacHOCTH MpU 00palieHuu ¢ nNpudopamu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYMBOMN MM MOKET OBITh HETOCTOBEPHON;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTEepHeT, BHaneTb MNpPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
VI UCCIIEA0BATENIbCKON ACSITENbHOCTH, IPY 3TOM I'PAMOTHO UCIIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUM YYEOHBIX IPOEKTOB U UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIECANTH 3a BBHINOJHEHUEM ILJIaHA JACHUCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIBbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

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

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHPHOCTh MEXaHHYCCKOTO JBIDKCHHS, Jaedopmarius
(ympyrasi, miacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPYy3KH, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEIIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHMYECKUE KOJICOaHUS |
BOJTHBI, 3BYK, HH(QPa3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKAaHUS M TOTJIONIEeHUS, ab(a, OeTa- U raMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

paznuyath sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE BIKEHHE, CBOOOIHOE
najicHUue TeJ, PABHOMEPHOE JIBIKCHHE 10 OKPY>KHOCTH, B3aMMOJCHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHHE



3ByKa, NPSIMOJIMHEMHOE pacHpoCTpaHEHUE, OTPAKEHHWE U MPETOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHHE OEIOTro CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh TMPOSBICHHE HM3YyYEHHBIX (U3MUECKHX  SABICHUN B
OKpy’XamllleM Mupe (B TOM uuciae (PU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAaMH, 3XO0, LIBETa T,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHBHBIX M3IYyYEHUU Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢bu3nueckue BEIUYUHBI (CpelHsSsl M MIHOBEHHAas CKOpPOCTb Tela MpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAasl SHEPTHsl, OJIHASI MEXaHUUECKasi SHEPTHUSL, IEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTejab MPEJIOMJIEHUS Cpeabl), NPH ONHUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUN CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHUS U TPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLMI CYNEPHO3ULMK CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['ammies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsII0BOIO U MaCCOBOTO YHCET
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (DU3HUECKHUE BETUYUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIICHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATUCTUYHOCTH TOTYYCHHOTO 3HAYEHUST (PU3NUECKON BETNUHHEI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTIOBaHUS, OMTUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUE Uu3MepseMol BeIMYMHbl ((POKYCHOE paccTosiHUe
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBW)KCHMHM 0€3 HadaJbHOH CKOPOCTH, TMepuoja
Koe0aHUN MaTeMaTH4EeCKOro MAasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl IMOJYYEHHOM  3aBUCHUMOCTH



¢u3nyecKkux BETMYMH B BUAE TaOMMI] M TpadUKOB, eIaTh BBIBOJBI 11O
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJ€HUsI, KECTKOCTh MPYXKUHBI, KOIPPUIUEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUs], COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJHATH
U3MEpEHUs, CleAysl MPEeNOKEHHOW WHCTPYKLHHU, BBIUHCIATH 3HAUCHUE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYyYEHHBIE PE3YNIbTAThI C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

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

pas3nuyaTh OCHOBHBIE MPHU3HAKKA M3YyYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HyKJIIOHHAs! MOJIEITTh
aTOMHOTO s11Ipa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOW Ha WX OMHCAHHUA (B TOM YHCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3NYECKUX SBIEHUW U  HEOOXOAUMBbIE (PU3UUECKHE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMBI I CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPAaKTUYECKUX  3aJady, ONTHYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKaJie U COOUpAroIeH JTUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYUIECTBJISATh TMOUCK HHPOpMalMK (U3HUECKOTO COJIEpKaHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpPEeNIeHUs] JOCTOBEPHOCTH IMOJYY€HHON HHQOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TONIOJTHUTENIbHBIX UCTOYHUKOB;



UCITOJIB30BAaTh MPHU BBIITOJIHEHUU YYEOHBIX 3aJaHUIl HAYYHO-TIONYJIIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHPOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCHOJIb30BaTh  M3YYEHHBIH
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPCTATHRIC COUTONMIA BeMecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmrorexa LOK

https://m.edsoo0.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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.eds00.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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
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8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOAICHCTBHE Te 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

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

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 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 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kourpoasnbie IIpakTnueckue p
n/n Bceero u3yyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
®du3uka — HayKa O PUPOJC.
1 SIBnenus pu y(f Bl CIfI/BII)/ItIeCKI/Ie 1 bubmorexa LHOK
PHPOJBL. https://m.edsoo.ru/ff09f72a
SIBJICHHS
MexaHUYEeCKHE, TEIIOBbIE,
2 DJIEKTPUYECKUE, MATHUTHBIE 1 bubmorexa LIOK
P ’ ’ https://m.edsoo.ru/ff09f72a
CBETOBBIE, 3BYKOBBIC SIBIICHUS
3 dusnuecKkue BEIUYUHBI M UX 1 bubnunoreka LIOK
HU3MEpeHHe https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "M3mepenue
4 TEMIIEpaTypsl IPU MOMOIIU 1 1 bubmmnoreka HOK
XKUJKOCTHOTO TEPMOMETpA U https://m.edsoo.ru/ff09f72a
JaT4yrKa TeMIeparypbl”
Kak ¢usnka u gpyrue ecTecTBeHHBIC
HAayKH U3Y4aloT IPUPOY.
5 ECZI;CTBGEOH'& I;LII)IZ M};To 1 bubmorexa LIOK
i 8 https://m.edsoo.ru/ff09f72a
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUM C TIOMOIIBIO MOJIEIeH
Vpoxk-uccienonanue "IIpoBepka
P P n P bubmuoreka [{OK
6 TUIIOTE3BI: NAJBHOCTH MOJIETA 1 1

mapuka, MymeHHOro

https://m.edsoo.ru/ff09f72a



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

TOPU30HTAIILHO, TEM OO0JIbIEe, YeM
OoJibIIIe BhICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,

bub6nmoreka [IOK

! AOXASHIBAIOIIHE AUCKPETHOC https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBr>KeHUE 4acTHIl BEIIECTBA bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OmbITHI 11O
9 HaOJII0ICHUIO TEIJIOBOTO bubmorexa HOK
https://m.edsoo.ru/ff09f72a
pacIIUpEHHUS Ta30B)»
10 ArperatHble COCTOSIHUSI BEIIECTBa bubmorexa HOK
https://m.edsoo.ru/ff09f72a
B3aumocBsi3p MeX1y CBOWCTBaMU
BEIIECTB B Pa3HBIX arperaTHBIX
11 COCTOSTHUSIX U BIX bubnuoreka [{OK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIxX
COCTOSTHAM BOJIbI
Mexanndeckoe IBHKCHHE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBHOKEHUE
bu6nmorexa LIOK
13 Cropocts. Exruie! ckopoctn https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBHKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. ?aKOH WHEpLHN. BuGmmorexa LIOK
15 B3anmogeiicTBre Ten Kak mpuynHa

HU3MCHCHUA CKOPOCTHU ABUKCHHSA TCII

https://m.edsoo.ru/ff0a0c10



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

IInoTHOCTE BemiecTBa. Pacuet Macchl

bubnunorexa LIOK

16
1 00BEMA TEJA IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «O1peneneHue INIOTHOCTH TBEPIOTO Bubmaorexa ITOK
e PA https://m.eds00.ru/ff09f72a
TEIAN
18 Pemenne 3agau mo teme bubmuorexa [IOK
"ITnoTHOCTE BemecTna"” https://m.edsoo.ru/ff0al23c
Cuita KaK XapaKTepUCTHKa
19 B3auMoercTeusa tea. Cuia Bubmiorexa HOK
' https://m.eds00.ru/ff09f72a
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCUMOCTH PACTSKCHUS bubmmoreka [JOK
(nedhopmanuu) Ipy>kKUHBI OT https://m.edsoo.ru/ff09f72a
MPUIIOKEHHOMN CHITBD»
bubnunoreka LIOK
21 s .C
BICHHE TATOTCHHA. LHJIa THRECTH https://m.edsoo.ru/ff09f72a
CBsI3b MKy CUJION TSKECTH U
. bubmuoreka [IOK
22 maccoi Tena. Bec tema. Pemenne
" " https://m.edso00.ru/ff0al778
3amad o teMe "Cuna TshKeCTH
Cuna TSDKeCTH Ha JPYTHUX TUTaHeTaX.
23 dusndecKue XapaKTePUCTUKA Bubmuorexa LIOK
https://m.edsoo.ru/ff0a1502
IUTAHET
bubnunorexa LIOK
24 41 .
3Mepenne cuil. Jisamomerp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTb bubmorexa LIOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

CrnosxeHue IByX CUJl, HallpaBJIEHHbIX

26 10 OJHOM IPSAMOM bubmotexa [IOK
AHOM TPMOH. https://m.edsoo.ru/ff0ala70
PaBHoOnelicTByIOMIAs CHIT
97 Pemenue 3anau mo reme bubmuorexa [IOK
"PaBHOzelcTBYIOIIAs cui” https://m.edsoo.ru/ff09f72a
TpeHue CKOJIb)KEHUS U TPEHUE
28 nokost. TpeHnne B mpupoie u bubnmorexa LHOK
P PHpoA https://m.edsoo.ru/ff0alb9c
TEXHUKE
Jlaboparopnas pabota «3yuenue
3aBUCHMOCTH CHUJIBI TPCHUS
29 CKOJILKEHUS OT CHJIBI JABIIEHUS U bubnnorexa [JOK
A https://m.edsoo.ru/ff0alcc8
XapakKTepa CONMPUKACAFOITUXCS
MMOBEPXHOCTEI»
30 Pemrenue 3amau Ha onpeeacHue bubnunoreka LIOK
PaBHOJEHCTBYIOLIEH CUIIbI https://m.edsoo.ru/ff09f72a
Pemenne 3amau mo remam: «Bec
31 tenay, «I'paduueckoe n3obdpakeHue bubmmnoreka HOK
cuny, «Cuibly, https://m.edsoo.ru/ff0alde0
«PaBHOZEWCTBYIOILIAS CUID»
KonTponbHas padoTa no remam:
«MexaHn4eCcKOoe JBHKCHHUC),
bubmmoteka IIOK
32 «Macca, IIIOTHOCTEY, «Bec Temay,
https://m.edsoo.ru/ff09f72a
«['pauueckoe nzoOpakeHue Cu,
«Cunnl»
33 Hasnenue. CriocoObl yMEHBITICHUS 1 bubnmnorexa [JOK

YBCIIUYUCHUA TaBJICHUSA

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a20a6

JlaBnenue raza. 3aBUCMOCTh

34 aBJIEHUS Tra3a OT 00bEMa buGnuorexa [IOK
A ’ https://m.eds00.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua naBineHust TBEPILIMUA
35 TCJII;MI/I SKUIKOCTSIMU U Ir)asaMI/I Bubmorexa HOK
> HHA : https://m.edsoo.ru/ff0a25b0
3akon ITackans
JlaBlIeHHE B )KHUJIKOCTH U Tase,
36 BBI3BAHHOE JEUCTBUEM CUJIIbI bubnnorexa HOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3aga4d no teme «/laBienue bubnunoreka LIOK
B )KHIKOCTH U rase. 3axkoH Ilackansay https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 0
Coobmaronuecs cocy el https://m.edsoo.ru/ff0a2970
39 I'unpasnnueckuii mpecc Bubmiorexa OK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiHeBoi bubmmnoreka HOK
’KHUIKOCTHBIM HAacoc https://m.edsoo.ru/ff09f72a
Atmocdepa 3emiu. [Ipuanrnbl
CYILIECTBOBAHUS BO3 HOU
41 o}6ll(l)lnoq1<1/1 3emMin 3;1]3y$;I/IMOCTL bubnmorexa IOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOro JaBIECHUS OT BHICOTHI
HaJ YpOBHEM MOps
4 Bec Bo3ayxa. ATmochepHoe bubnuotexa [JOK
JTaBIICHIE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOTo bubnmnorexa [JOK

nasienus. OneiT Toppuuennu

https://m.edsoo.ru/ff0a2da8
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https://m.edsoo.ru/ff0a25b0
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https://m.edsoo.ru/ff0a2970
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3aBHCUMOCTBH aTMOC(EPHOTO

44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorexa HOK
A AP https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomerp-anepoun. AtmochepHoe bubnmnoreka HOK
JIABJICHUE HA Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3agau mo teme bubmuorexa [IOK
"AtmochepHoe naBneHue" https://m.edsoo.ru/ff09f72a
JleficTBHE KUJIKOCTH U Ta3a Ha
47 IOIPY)KEHHOE B HUX TEJIO bubmorexa OK
Py ' https://m.edsoo.ru/ff0a3276
ApxumeioBa cuiia
Jlaboparopras pabora
48 «OrnpeseneHue BbITaIKUBAOLIEH Bbu6motreka [JOK
CWJIBL, ACMCTBYIOLIECH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)»
Jlaboparopnas paboTa 1mo Teme
«HMccremoBanne 3aBUCUMOCTH Beca
49 Teja B BOZAC OT 00bEéMa bubmorexa LOK
. https.//m.edso0.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCTH
Tema»
bu6mmoteka IIOK
50 I1
JIaBaHe Tel https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
"Komnc OBaHHE apeoMeTpa WITH
51 KOHCT prI/I(I))BaHHe J'IOpI(I/I u ’ bubmmorexa [TOK
pyup " 8 https://m.edsoo.ru/ff09f72a
ornpezeneHue eé
Ipy30M0bEMHOCTH"
59 Pemrenue 3amay mo remMam: but6mmoreka [IOK

«IlitaBanue cynoB.

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff09f72a
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BosnyxomnnaBanuey, «/laBienue
TBEPABIX TEJ, KUAKOCTEH U Ta30B»

bubnunorexa LIOK
53 M 0
eRAcCKAt pabota https://m.eds00.ru/ff0a3f82
bubnunorexa LIOK
54 M .E
OHIHOCTD. BAMHHLUBET MOMIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
95 MOIIIHOCTH, Pa3BUBAEMOM TIPH 1 bubmorexa OK
HHHOCTH, P | P https://m.edsoo.ru/ff09f72a
noabEME O JIECTHULIE

56 IIpocteie MexaHu3Mbl. Peryar. bubnuoreka [IOK
PaBHOBecHE cui Ha ppiuare https://m.edsoo.ru/ff09f72a
KonTponbHas pabota mo teme
«/laBieHue TBEpAbIX TE,

o7 KHUJKOCTEH U Ta30B» / bubmmorexa [JOK

a N https://m.edsoo.ru/ff09f72a
Bcepocculickas npoepodHas
paborta
PezepeHbiii ypok. Pabora ¢
TeKcTaMu 1o TeMe «JlaBienue
58 TBEPJIBIX T, )KUJIKOCTEH U Ta30By / brbmmorexa [IOK
P L a https://m.edsoo.ru/ffOa4ffe
Bcepocculickas npoepodHas
paborta
Pbruaru B TexHuke, OBITY U IPUPO/IE.

59 JlaGopatopHnas pabora 05 bubmuoreka [IOK
«MccrnenoBanue yCIoBHiA ' https://m.edsoo.ru/ff0a478e
PaBHOBECHSI phIuara

60 Pemenue 3anau mo teme «Y cloBus but6mmorekxa [IOK

PaBHOBCCHUS pblyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a4ffe
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https://m.edsoo.ru/ff0a48a6

KoaddutmenT monesznoro neicTBust

61 Mexanusma. Jlaboparopnas padota 1 05 bubmmoreka [JOK
«M3mepenue KII/ naknonHoit ' https://m.edsoo.ru/ff09f72a
IJIOCKOCTH

62 Pemenue 3amaud mo reme "Pabora, 1 bubnunorexa LIOK
MotHocTb, KIT/I" https://m.edsoo.ru/ff0a4c48
Mexanuueckasi SHeprusi.

63 Kunernyeckast M MOTEHITMATbHAS 1 bubmmorexa [IOK

t https://m.edsoo.ru/ff0a4252
JHEpPTruUs

64 3aKOH COXpaHEHUsI MEXaHUYECKOU 1 bubmmoreka [JOK
SHEpPruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKCIIEpUMEHTAIBbHOE ONPEACIICHUE

65 W3MCHCHHUS KUHETUYCCKOU B 1 1 bubnunoreka LIOK
MOTEHIMATBHON SHEPTUH TIPU https://m.edsoo.ru/ff09f72a
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
MJI0OCKOCTH"

66 KonrtponbHas pabora no Teme 1 bubmmnoreka HOK
«PaboTa 1 MOLTHOCTh. DHEPTUs» https://m.edsoo.ru/ff09f72a
PesepBHblit ypok. Pabora ¢

67 TEKCTaMu 10 TeMe "MexaHudeckoe 1 bubmorexa LOK

| https://m.edsoo.ru/ff0adee6
JIBUKCHHEC
PesepBHylit ypok. Pabora ¢
68 TeKCTpaMH nglzeMe "Pabora 1 bubmmorexa [JOK
’ https://m.edsoo.ru/ff09f72a
MomnocTts. Dneprus"
OBILIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff09f72a

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Konrpoabubie  IIpakTuueckue p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnuorexa [IOK
TEOPHUH U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB B MOJICKYJT 1 bubmorexa HOK
P P 4 https://m.edsoo.ru/ff0a5256
Moaenu TBEpAOTO, KUJIKOTO U
3 razo00 a3H011)"o COCTOSIHHH 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a540e
BEIIIECTBA
OOBbsicHEeHHEe CBOWCTB TBEPOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHMI BEIIECTBA HA OCHOBE 1 brbmmorexa [IOK
. H https://m.edsoo.ru/ff0a5256
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannnueckue u amopgHbie 1 bubmmnoreka HOK
Tea https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. 1 bubmuoreka [JOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubnmnoreka [JOK
7 TennoBoe pacIMpeHne U CKATUE 1 1

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5800
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Temnepatypa. CBsA3b TEMIIEPATYpPbI

8 CO CKOPOCTBIO TETNIOBOTO JBHYKEHUS bubmmorexa [JOK
P A https://m.eds00.ru/ff0a5256
YaCTHIL

9 Buytpennss sneprus. CriocoOsr bubnuoreka [JOK
U3MECHEHUS BHYTPEHHEW DHEPIUu https://m.edsoo.ru/ff0a5c60

bu6nmmorexa [IOK

10 B

FABL TEILIONEpEAATH https://m.edsoo.ru/ff0a6412
Ypok-koHpepennus "[Ipaktuueckoe

11 HCIOJIb30BaHUE TETIOBBIX CBOMCTB bubnuoreka [{OK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenbHast bubnuoreka [{OK
TEIMIOEMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

13 TennooOMeH U TEIIOBOE bubmmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBecCHE
JlaGopaTtopHnast pabota
"UccnenoBanue siBICHUS bubmmoteka IIOK

14
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsue BoAbI"

Pacuer konngecTBa TEIIOTHI,

15 HEO0OXOMMOTO /IJIsi HarpeBaHUs bubmuoreka [IOK
TeJIa U BBIIECIIIEMOTO UM MPH https://m.edsoo.ru/ff0a5256
OXJIAXKICHUN
JlaGopaTtopHnast pabota
" PaTopHATP . bubmuorexa [IOK

16 OmnpeneneHue yaeabHON

TEIUIOEMKOCTH BelecTna"

https://m.edsoo.ru/ff0a6bb0
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https://m.edsoo.ru/ff0a5c60
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DHeprus TomiMBa. Y ieiabHas

bubnunorexa LIOK

17
TEIJIOTa CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAEBaHUE

18 KPUCTAINYECKUX TEJI. Y IeabHas bubnmorexa HOK

P oA https://m.edsoo.ru/ff0a71d2
TEII0TA [UIaBICHUS
JlaGopaTopHnas pabota
19 "OmnpeneneHne yaeabHOH TEILIOTEI bubnmorexa LHOK
pea y"z[ https://m.edsoo.ru/ff0a72fe
[LIABJICHUS JIbIa

20 [TapooOpa3oBaHue U KOHICHCALIUS. bubmmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y aenbuas temiora
mapoooOpa3oBaHusI U KOHIECHCALIUH.

21 3aI:B)I/ICI/If/IOCTB TEMIEPATYPEI bubmorexa HOK

patyp https://m.edsoo.ru/ff0a786¢
KHUIICHHUS OT aTMOC(epHOTO
JaBIIEHUS
BnaxnocTs Bo3ayxa. JlaboparopHas

29 pabora "Onpenenenue bubmuoreka [JOK
OTHOCHUTEJIBHON BIaXKHOCTU https://m.edsoo.ru/ff0a7628
BO3/1yXa"

93 Pemenue 3amau Ha onpeneneHue bubnnorexa [JOK
BJI&JKHOCTH BO3]lyXa https://m.edsoo.ru/ff0a5256
[TpuHIMIIBI paOOTHI TETIIIOBHIX

24 purareieil. [laposast TypOuHa bubnnorexa [JOK
A - AP yp ’ https://m.edsoo.ru/ff0a5256
JlBurarens BHYTPEHHETO CrOPaHUS
KII/I TersioBoro aBuraTessi.

but6mmorekxa [IOK
25 TemnoBsle IBUTATEIN U 3aIIATA

OKPY’KaloIleH cpebl

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEHMsI U IIPEBPALLICHUS

bubnunorexa LIOK

26
SHEPrYHU B TEIJIOBBIX Mpoleccax https://m.edsoo.ru/ff0a5256
[ToaroroBka K KOHTPOJILHOU padboTe
97 1o TeMe ""TerioBbIe SBICHUS. bubmuorexa [IOK
H3mMmeHeHue arperaTHbIX COCTOSHUM https://m.edsoo.ru/ff0a83f2
BeniecTa"
KonTponbhas pabota no teme
28 "TenoBbie siBiieHUs. VI3MeHeHue bubmmorexa [IOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEIIeCTBa
29 Onektpusauus ten. [IBa pona bubmmoreka [JOK
SIIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a5256
Ypok-uccnenoBanue
30 "OnekTpu3anus Tea UHAYKIUEH 1 bubmorexa LIOK
przatt ,I,Ly B https://m.edso0.ru/ff0a5256
MPU COMPUKOCHOBEHHUH
31 BzaumopeiicTBue 3apssKEeHHBIX TEIL. bubnnorexa [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DNEKTPUYECKOE TOJIE.
39 HanpsokeHHOCTB 2IIEKTPUUECKOTO bubmuoteka [IOK
nonst. [IpuHIMND cynepno3uumun https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TMOJIEH
Hocwurenu anekTpudeckux 3apsaoB.
33 OneMeHTapHbIi 3apsa. CTpoeHue brbmmorexa [IOK
P PAL- 1P https://m.edsoo.ru/ff0a5256
aToma
34 [IpoBOAHUKYN M THUANEKTPUKH. 3aKOH bu6muoreka [JOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha mpuMeHeHNE bubmuorexa [IOK

CBOMCTB QJICKTPHUYCCKUX 3apsa/10B

https://m.edsoo.ru/ff0a90cc
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DNEKTPUYECKUN TOK, YCIIOBUS €TI0

36 " bubnunorexa LIOK
CYIUCCTBOBATIA. KICTORHIIH https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA

37 . . N bubnunorexa LIOK
JICHCTBI STEKTPHNECKOro TOKa https://m.eds00.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue

38 pok-nccnenoBarue JleHcrai 1 bubmmoreka [JOK
DUICICTPHHECROTO HoT Ha https://m.eds00.ru/ff0a5256
MPOBOJHUKHU U JUAIEKTPUKHU"

39 DIIEKTPUUYECKHUI TOK B METAJLIaX, bubnnorexa [JOK
JKHIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DJeKTpruyecKas Lenb U e€ bubnnorexa [JOK
COCTaBHbBIC YaCTH https://m.edsoo.ru/ff0a5256
Cuna Toka. JlaboparopHnas pabora

41 ..I;/Im or paTOpH panot 05 bubnuorexa [JOK

3N,I,epeHHe 1 PETYITHPOBATIHE CIUIHL ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOoe HaMpsKEHHE.

42 Bonsr™etp. JIaboparopnas padota 05 bubmuoreka [JOK
"N3MepeHue U peryinpoBaHue ' https://m.edsoo.ru/ff0a9el14
HanpspkeHus"

C .
“ yOHpOTI/IBJ'IeHI/Ie MTPOBOIHHUKA Bu6miorexa [IOK
ACIILHOE CONPOTHBICHHE https://m.edsoo.ru/ff0aa738
BEII[ECTBA
JlaGoparopHas paboTa
H3
ABHUCHUMOCTD IJIEKTPUUYECKOTO BuGmorexa LIOK
44 CONPOTHUBIIEHUS ITPOBOIHHUKA OT €T0 1

JJIWHBI, TU10Aaav IMOIMEPEIYHOTO
cedyeHus u marepuaia”

https://m.edsoo.ru/ff0aa738
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3aBUCUMOCTDH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma s bubmmorexa [JOK
P ’ a https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH CHUJITbI
46 TOKa, UYILEro Yepe3 pe3ucTop, oT bubmmorexa [JOK
> AT pes p P, https://m.edsoo.ru/ff0aa04e
COIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”

47 ITocnenoBaresnbHOE U apaJUIEIBHOE bubnnorexa [JOK
COEMHEHUS ITPOBOJHUKOB https://m.edsoo.ru/ff0a5256
JlaGopaTtopHnas padora "IIpoBepka

48 MpaBUJIa CIIOKEHUS HANIPSKEHUI bubnnoreka [JOK
MIPY MOCIEA0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopaTtopHnas padora "IIpoBepka

49 IIPaBWJIA AJIs CUJIBI TOKA IIPU bubmuoteka [IOK
MapajuIeIbHOM COEAUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopos"

Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa Oma jjist a3J1131/Iquro brbmmorexa LTOK
AP https://m.edsoo.ru/ff0aaf8a
COETMHEHUS TIPOBOIHUKOB
Pabota u MomHOCTh
51 3JIEKTPUYECKOTO TOKA. 3aKOH brbmmorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGopaTtopHnast pabota
" bubnuotexa [JOK
52 Omnpenenenre padOTHI U MOITHOCTH

3JIEKTPUYECKOro TOKa"

https://m.edsoo.ru/ff0ab3e0
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DJNIEKTPUUYECKHE LIETTH U
NOTPEOUTEITN AIEKTPUUECKON

bubnunorexa LIOK

53
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 ITocTossHHEIE MArHUTEI, X bubnunorexa LIOK
B3aNMOJICHCTBHEC https://m.edsoo.ru/ff0a5256
VYpoxk-uccienoanue "M3yuenue bu6nmmoreka [IOK
55 . "
MOJIEH IIOCTOSHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnautHoe none. MarouTHoe I10j1e
56 3eMIIM U ero 3HaueHue I )KU3HU buGnuorexa [IOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "DIEeKTPUUECKHE 3apsiIbl.
57 3apsoKeHHBIE TeJI'I)a U UX ’ buGnuorexa [IOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoaercTaus. [1ocTOSHHBIHI
3JIEKTPUYECKUN TOK"
KonTposabHas padbora no teme
"DnexkTpudecKkue 3apsabl.
3apspKEeHHbIE TeNna U UX
58 B3auMoAeHcTBHA. [10CTOSTHHBII bubnmorexa HOK
. https://m.edsoo.ru/ffOabea8
INEeKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyHas
paborta
PesepBHblit ypok. Pabora ¢
TekcTaMmu 110 TeMe "TlocTOSHHBIN
o " bubnunorexa LIOK
59 AIIEKTpUYECKHii TOK" /

Bcepoccuiickas npoBepoyHas
paborta

https://m.edsoo.ru/ff0acdc6
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OmneiT OpcTena. MaruuTtHoe nose

60 SJIEKTPUUECKOT0 TOKa MarHuTHOe bubmorexa HOK
p https://m.edsoo.ru/ff0ac1d2
0JI€ KaTYIIKH C TOKOM
[IpuMeHenue 31eKTPOMarHuToB B
61 texauke. Jlaboparopuas pabota 05 bubmmoreka [JOK
"N3yuenue neiCTBUS MATHUTHOTO ' https://m.edsoo.ru/ff0ac74a
T10JIs1 HAa MPOBOJHUK C TOKOM"
DIIEeKTPOABUTATEIb IOCTOSTHHOTO
ToKa. crop30BaHme
AJIEKTPOJIBUTaTENEH B TEXHUYECKUX
62 CTpOICTBaxX M Ha TPAHCIOPTE bubmorexa HOK
yerp P pTe. https://m.edsoo.ru/ff0ac86¢
JlaGopaTopHnas pabota
"KoHcTpynpoBaHue U U3yueHue
paboThI BNIeKTpoABUTATENIS "
Omnbiter @apazes. 3akoH
63 DJIEKTPOMArHUTHON WHIYKIIUN Bubmiorexa HOK
P YK ) https://m.edsoo.ru/ff0a5256
IIpaBuio Jlenua
OnektporeHeparop. CrocoOs
MOJIYYEHUS DIEKTPUIECKON
64 DHEPIUU. DIEKTPOCTAHIINNA HA bubmorexa HOK
prid. P https://m.edsoo.ru/ff0a5256
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU
[ToaroroBka Kk KOHTPOJIBHOM padoTe
65 110 TeMe "DIIEKTPUYECKUE U bubmiorexa LHOK
P " https://m.edso0.ru/ff0a5256
MAarHUTHBIE SIBIICHUS
KonTpomnpHas pabota mo Teme
| bubnunorexa LIOK
66 DNEKTPUYECKHE U MarHUTHBIC

aBieHus"

https://m.edsoo.ru/ff0acb14
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PesepBHsblit ypok. Pabora c

bubnunorexa LIOK

67 TeKCTaMIf 1o Teme "TerutoBeie 1 https://m.edsoo.ru/ff0acc5e
SIBJICHUS
7 .P
. PesepBHEIi ypok "e;\iOTa c . Bu6mmorexa [{OK
TeKCTaMIf 1o TeMe "MaruuTHbIe https://m.edsoo.ru/ff0a5256
SABJICHUSA
OBIIEE KOJIMYECTBO YACOB I1O 68 145

[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0a5256

9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl

1 MexaHn4deckoe ABHKCHHUE. 1 bubnuorexa [JOK
MarepuanbHas TOUKa https://m.edsoo.ru/ff0ad474

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOJIMHENHOE 1 bubnuoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBaoMepHOe npsaMoIHHEeHOE

4 BkeHue. CpeHsiss U MTHOBEHHAs 1 bubmorexa HOK
A it e https://m.edsoo.ru/ff0ad474
CKOPOCTH

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 ABHOYCKOPEHHOTO ABUKEHUS 1 bubmorexa [JOK
p yerop ' https://m.edsoo.ru/ff0ad474
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenye ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MIOCKOCTH"

8 CBo0OoxHoe magenue tei. OnbITh 1 bubmuorexa [JOK

["anmunes

https://m.edsoo.ru/ff0ad474
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PaBHOMEpHOE ABMXKEHUE IO

9 I bubmuorexa [JOK
OXPYHHOCTH. epI:IOH uHacrora https://m.edsoo.ru/ff0ael76
obOparmenus. JInHeitHas U yrioBas

10 CODEHIE bubmuorexa [JOK
Hentpoctpeutesbiioe yciop https://m.edsoo.ru/ff0ad474

1 [Iepsrlii 3akon HetoTona. BexTop bubmumorexa [IOK
CHUJIbI https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroToHa. bubnnoreka [JOK
PaBHOelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a

13 Tpetuii 3akon HeroToHa. bu6mmoreka [IOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982

14 Pemenue 3aga4u Ha npUMEHEHUE bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c

bubmuorexa [JOK

15 Cuna ynpyroctu. axon I'yxa https://m.edsoo.ru/ff0aeca2

16 Pemenue 3amau nmo teme «Crita bu6nmoreka [JOK
YIIPYTOCTH https://m.edsoo.ru/ff0ad474
JIa6 0

17 g OpatopHai pabota bubnuoreka [IOK
(TIPCHCIICHHE HECTROCTH https://m.edsoo.ru/ff0aee28
PYKUHBDY

18 C bubmuorexa [JOK

118 TpeHIt https://m.edsoo.ru/ff0af738

19 Pemenue 3agau no reme «Cuna bu6mmorexa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JIab 0

abopatopHas pabora bubmunoreka [JOK
20 "Onpeneneane kodhdumeHTa

TPEHUs CKOJIbXKEeHUs"

https://m.edsoo.ru/ff0af8be
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Permrenne 3aga4a mo reme "3aKOHBI

bubmuorexa [JOK

21 Hrrorona. Cunna octu. Cuna
S— YIpyr https://m.edsoo.ru/ff0afb8e
Cuia TSKeCTH Y 3aKOH BCEMUPHOTO Bt OK

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO nomorexa L
- https://m.edsoo.ru/ff0af044
Ypok-koHhepenius "J[BrkeHue TeI

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTpa BH6J_IHOTeKa LOK
(Cormeunas cuctema). Tanaxtuxu" https://m.edsoo.ru/ff0ad474
Pemenue 3amau nmo teme "Cuna BuG OK

24 TSDKECTH Y 3aKOH BCEMHUPHOTO ubmorera L
S— https://m.edsoo.ru/ff0af5f8

o5 IlepBas xocMHuY€ECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOCOoIOTHO TBEPIOE TEIIO. Eub OK

26 PaBHoBecue TBEpAOTO TENA C nosmorexa L
B v —— https://m.edsoo.ru/ffOafe36
MowmenT cusl. LlenTp Tsxectu
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO. Eub OK

27 PaBHoBecue TBEpHOTO TENA C nosmorexa L
B v —— https://m.edsoo.ru/ff0ad474
MowmenT cunsl. LienTp TsxecTn

28 Pemenne 3agau mo reme "MomeHT bubmuorexa [JOK

cuisl. LlenTp TskecTn"

https://m.edsoo.ru/ff0b02b4
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[ToaroroBka K KOHTPOJILHOU paboTe

29 "M bubmuorexa LIOK
1O TEME “VIEXAHIHECKOE JABIDKEITHE. https://m.eds00.ru/ff0b0408
BzaumoneiictBue ten"

K as pabota o Teme
30 ,,DZHTPOHBH 7 paboTa flo Tem bubmumoreka [IOK
exaHquCKoe /IBHACCHIE. https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue ten"
Nmnynbc Tena. UMnynbe cuibl.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnnoreka [JOK
VYipyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aWMO/ICHICTBUE

32 Pemenue 3agau no reme "3akoH bubmuorexa [JOK
COXpaHEHHUs UMIyibca' https://m.edsoo.ru/ff0b096c
Ypok-koHpepenius "PeaktuBHoe bubnuorexa [JOK

33
JIBUSKEHUE B PUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0ad474

bu6mmoreka [IOK

34 Mexanuueckas paboTa U MOIIIHOCTb https://m.edsoo.ru/ffOb0a84

35 PabGoTa cutbl TSOKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGoparopHas paboTa
«Omnpenenenne pabOTHI CHIIBI TPEHUS bubnmnorexa [JOK

36 _

IIPY PAaBHOMEPHOM JBUKEHUU Tela https://m.edsoo.ru/ff0ad474
M0 TOPU30HTAIIBHON TTOBEPXHOCTH

37 CBs13b DHEPrUM U PabOTHI. bubnmnoreka [JOK
[TorennmanesHas 3HEPrUst https://m.edsoo.ru/ff0ad474

38 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KMHETUYECKOU SHEPrUu https://m.edso0.ru/ff0b0c32

39 3aK0H COXpaHEHUs YHEPTUHU B bubnmnoreka [JOK

MEXaHUKE

https://m.edsoo.ru/ff0ad474
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40 JlaboparopHas pabota «3ydenue bubnmoreka [JOK
3aKOHA COXPaHEHUS YHEPTUM https://m.edsoo.ru/ffOb12fe

41 KomnebaTenpbHOE IBH)KCHHUE U €TI0 bubmuorexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
3aryxaromye KojaeOoaHusl.

42 BBII}-I,X K :LHBIC KoJieOaHus bubmorexa HOK

YA ' https://m.edsoo.ru/ff0b20f0
Pe3onanc

43 MaremaTuueckuii U Ipy>KMHHBII bubnnorexa [HOK
MasiITHUKHU https://m.edsoo.ru/ff0ad474
Ypok-uccnenoanue «3aBUCUMOCTh

44 1eproia KojeOaHui OT KECTKOCTH bubmorexa HOK

proa https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl Tpy3a»

45 [IpeBpaiieHue 3HEPTUN NIPU bubnnoreka [JOK
MEXaHHYECKHUX KOJICOaHMSIX https://m.edsoo.ru/ff0ad474
JlaGopaTtopHnas pabota

46 «OrnpeneneHye 4acToThl U Mepruojia bubmorexa HOK

peA . pHOA https://m.edsoo.ru/ffOblaec
KoJie0aHU# MPY>KUHHOTO MAasTHUKA
JlabopaTtopHas pabota «IIpoBepka

47 HE3aBHCHUMOCTH TIEPHO/Ia KOJIeOaHHit bu6mmoreka [IOK
rpy3a, NOABEIIEHHOIO K HUTH, OT https://m.edsoo.ru/ff0b197a
MAaccChl Tpy3a»

Mexanundeckue BoiaHbl. CBOMCTBA
48 MeXaHu4ecKuX BOJH. [IpogonbHbIC B bubmorexa [JOK
P https://m.edsoo.ru/ff0b21fe
MONEPEYHBIE BOJIHBI
VYpok-koHpepenuus "Mexanndeckue
P (b.. Pett bubnmoreka [JOK
49 BOJIHBI B TBEPIOM TEJIC.

CeticMuueckne BOJHBI"

https://m.edsoo.ru/ff0ad474
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50 3Byk. Pactipoctpanenue u bubnmoreka [JOK
OTpakeHHUE 3BYKa https://m.edsoo.ru/ff0ad474
Ypok-uccnenoranue "Hadmonenue

ol 3aBUCHUMOCTH BBICOTHI 3ByKa OT bubmorexa LHOK

\ Y https://m.edsoo.ru/ff0ad474
YaCTOTHI

52 I'poMKOCTB 3ByKa M BbICOTA TOHA. bubnnoreka HOK
AKyCTHYECKUI PE30HAHC https://m.edsoo.ru/ff0ad474

53 Ypok-koHpepenus "YiabTpa3Byk u bubnuorexa [JOK
uH(pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM padoTe

o4 1o Teme "3aKOHbI COXpPaHCHUS bubmorexa HOK

P ' https://m.eds00.ru/f0b25f0
Mexannyeckue KosiebaHusi ¥ BOJTHBI"
KonTponbhas pabota no Teme
55 "3aKOHBI COXpaHEHUSs bubmorexa HOK
P ' . https://m.edsoo.ru/ff0ad474
Mexannyeckue KojieOaHusl U BOJTHBI
DNEKTPOMAarHuTHOE IOJIE. bubnnoreka [JOK

56
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH bubmorexa HOK

P https://m.edsoo.ru/ff0ad474
Ypok-konpepentus "[lkana

58 3JIEKTPOMArHUTHBIX BOJIH. bubnuoteka [JOK
Hcrionb30BaHKE 2JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /17151 COTOBOM CBSI3U"

VYpok-uccnenosanue "M3yuenue
P . 7 bubnuorexa [JOK
59 CBOICTB JIEKTPOMArHUTHBIX BOJIH C

MOMOIIBI0 MOOWIIBHOTO TenedoHa"

https://m.edsoo.ru/ff0b2c6c
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Pemenue 3agau Ha onpeneneHue

60 YaCTOTHI U JJIUHBI bubmmorexa [JOK
JUIHEL https://m.eds00.ru/ff0ad474
3IEKTPOMArHUTHOM BOJIHBI
DJeKTpOMarHuTHasi Ipupoja CBeTa.
61 Cko OI()ZTB CBETa Bongosme bubmmorexa [JOK
P ' https://m.eds00.ru/ff0b31d0
CBOICTBa cBeTa
Ucrounuku cBeta. [IpsMonuueitHoe
62 aCIpOCTpaHEHHUE CBETA. 3aTMCHHUSI bubmmorexa [TOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETa. 3epKaia.
63 Pemenue 3a1au Ha mpuMEHEHHE bubmorexa HOK
A P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHHsI CBETa
[Ipenomnenue cBera. 3aKOH bubnuorexa [JOK
64
MIPEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
ITosmmHOE BHYTpEHHEE OTPAKEHUE
65 cBera. Mcnonp30BaHuEe MOJTHOTO bubnuoreka [JOK
BHYTPEHHETO OTPaKECHUS B https://m.edsoo.ru/ffOb3c5c
ONITUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEJIOMIICHUST CBETOBOTO JTy4a OT bubmorexa HOK
P '},’q https://m.edsoo.ru/ff0ad474
yrja MmaJieHus Ha TpaHuIie "BO3IyX-
creksio""
VYpok-koHpepeH s
"Mcnonb30BaHUE TTOITHOTO
bu6mmorexa [IOK
67 BHYTPEHHETO OTPaXKEHUS:

CBGTOBO}II)I, OIITUKOBOJOKOHHAA
CBSI3b"

https://m.edsoo.ru/ff0ad474
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bubmuorexa [JOK

68 J .0
FIH3BL ITTHHCCKAT CHIA TTHHSE https://m.edsoo.ru/ffOb3f2c
. bu6mmoreka [IOK

69 [TocTpoenue n3o0pakxeHUi B JIMH3AX httos://m.edsoo.ru/fobA4da
JlaGopaTtopHnas pabota

70 "Onpenenenre GOKyCHOTO bubnnoreka [HOK
PacCTOSHUS U ONITUYECKOUN CUIIBI https://m.edsoo.ru/ff0b4206
cobuparoiiei TuH3b1"

Ypok-koHpepenmus "OnTuueckue bubnuorexa [JOK

71
JIMH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e

79 I'ma3 kak onruyeckasi cucTema. bu6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684

73 VYpoxk-konpepenuus "Jled ekt bubmuorexa [JOK
3penusi. Kak coxpanutsb 3penue" https://m.edsoo.ru/ff0ad474
Paznoxxenue 6enoro cBeta B CIEKT.

74 OmnebiTel HetoToHa. CroxxeHue bubnuoteka [JOK
CIIEKTPaJIbHBIX LBETOB. [lucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopaTtopHas pabota "OMBITHI 11O

A3JI0’KEHUIO OENIOTO CBETA B CIIEKT
75 i BOCIIPUSATHUIO 1IBETA PEIMETOB IT pI/I bubmorexa HOK
P t pedl P https://m.edsoo.ru/ffOcOe2a
WX HaOJIO/ICHUHU Yepe3 [[BETOBBIC
bunbTpe"
VYpok-npaktukym "BosHOBBEIE
76 CBI;IZCTBI; CBeTzM ucrepcus bubmorexa HOK
- AWCTIEPEIT, \ https://m.edsoo.ru/ff0ad474
uHTephepeHus U AudpaKIus
77 Omneiter Pe3epdopia u muranerapHas bubnmuotexa [JOK

MOACIb aToMa

https://m.edsoo.ru/ff0c12a8
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[Tocrynarter bopa. Moaens aroma

bubmuorexa [JOK

78
bopa https://m.edsoo.ru/ff0ad474
Hcnyckanue u noriomieHue cBera
79 atromoM. KBanTel. JInHeituaTnie bubmorexa [JOK
’ ’ https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypok-npaktukym "Habmronenue bubnnoreka HOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE M €€ BUIbI bubmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue aToOMHOrO sipa. bubnuorexa [JOK
Hyxnonnas mozens https://m.edsoo.ru/ffOc18ac
83 PaanoakTuBHBIE TpEBpALLICHHUS. bu6mmoreka [IOK
H3oTonbl https://m.edsoo.ru/ff0clal4
Pemienue 3amayq mo teme: bubmuorexa [JOK
84
"PanuoakTuBHBIC TpeBpalieHus" https://m.edsoo.ru/ffOclb4a
bu6nmoreka [JOK
85 IT
CPHOA Hoypactiaja https://m.edsoo.ru/ff0ad474
Ypok-koH(pepeHus
86 "lfa I/IoaK”ngliIbI: U3JIyYCHUS B bubmorexa [JOK
8 i " https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUITMHE, TEXHUKE
SnepHblie peakinu. 3aKOHbI
87 coﬂx paHeHII/:}I 3au;1 OBOI'O U bubmorexa HOK
P pAA https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEN
88 DOHeprus CBSI3U AaTOMHBIX SJIEP. bubnuorexa [JOK
CB43b MacChl U SGHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "SnepHeie bubnmnoreka [JOK

peakuun"

https://m.edsoo.ru/ff0ad474
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Peakium cunTe3a u gelIeHUs AACP.

bubmuorexa [JOK

90
Nctounuku sHeprun CosHIa v 3BE311 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "Anepuas

91 sHepreTuka. JlencTBus bubnuorexa [JOK
palMOAaKTUBHBIX U31y4YCHUI Ha https://m.edsoo.ru/ff0ad474
JKUBBIE OpraHU3MbI"
[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TemMe "DIEeKTPOMarHuTHOE TOJI€. bubnnoreka [JOK

92
DIIeKTPOMarHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBIeHUS"
KonTponbhas pabota no Teme

93 "DJIeKTPOMarHuTHOE MOJIE. bubnnoreka [JOK
DIIeKTPOMarHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0ad474
KBanToBsie siBIeHUS"
[ToBTOpEHME, 000OIICHHE.

94 JlaboparopHbie pabOTHI 1O KypC bubmmorexa [JOK
| P pv P \ pey https://m.edsoo.ru/ff0c245a

B3aumopeiictBue Ten

IToBTOpenue, o6o6meHue. Pemenne

95 aC‘leTI;)-IBIX Y Ka4eCTBEHHBIX 3a/1a4 bubmmorexa [OK
P \ f https://m.edso0.ru/ff0c2572
1o Teme "TernaoBble MPOIECCHI
[ToBTOpenue, 06061meHue. Pemenue

96 pacyYEeTHBIX U KAYECTBEHHBIX 3a]1a4 bubnnoreka [JOK
o teme "KII/] TennoBeIx https://m.edsoo.ru/ff0c2a22
nBuraresuei”
[ToBTOpenue, o6ob6meHue. Pemenue

bu6mmorexa [IOK
97 pacyYeTHBIX U KaUeCTBEHHBIX 3a]1a4

no teme "KIIJI anekTpoycranoBok"

https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o6odIICHNE.

bubmuorexa [JOK
% ?'Ia6opaTopHHe pa60”TH Ho xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBIICHUS
[ToBTopenue, 0600menue. Padora ¢
99 TEKCTAMU 110 TeME "3aKOHBI 1 buGnnorexa LIOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 texcramu 1o teMe "Koiiebanusa u 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHNe. PaboTa ¢
101 TekcTamu 110 TeMe "CBeTOBEIE 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUSA
[ToBTOpenue, 0600meHNe. Pabora ¢
102 TekcTamu 1o TeMe "KBanrtosas u 1 bubmmorexa [TOK
" https://m.edsoo.ru/ff0ad474
snepHas pu3nuka
OBIIEE KOJIMYECTBO YACOB I1O 102 97

[TPOT'PAMME
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IMPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

13

pas3iindaTth SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue BJICHUS B IPUPOE,
IIPY 3TOM NEPEBOAUTDH NMPAKTUUYECKYIO 337auy B yUE€OHYIO, BBIIETATh

CYILIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PUINUECKUX SIBICHUN

14

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIb3YS (pU3MYECKHe BEIUYUHBL, MPU OMNHMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3UUYECKUH CMBICT MCIOJIB3YEeMbIX BEJIWYMH, HX
0003HAaYEHUsI W EOUHUIBI (PU3NYECKUX BEJIMYMH, HAXOJIUTh
(dopMysbl, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIHYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(bHSI/II-ICCKI/IX BCINYMH

1.5

XapaKTEepU30BaTh CBONCTBA Tel, (PU3UUYECKUE SBJICHUS U TIPOIECCHI,
HCNOJIb3YSl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaTb CIIOBECHYIO
(GbopMynTUPOBKY 3aKOHa M 3alHCBhIBATh €r0 MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

OOBSCHATH (PU3UYECKHUE SIBICHUS, MMPOIIECCHI U CBOWMCTBA TEll, B TOM
YUCIE€ W B KOHTEKCTE€ CHUTYyallMi MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MPUUIUHHO-CICACTBCHHBLIC CBA3U, CTPOUTH
oObscHeHHEe W3 | — 2 JIOrMYECKHMX IIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (U3UUECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemaTth pacyéTHele 3a1a4u B 1 — 2 elcTBUS, UCIIONb3YS 3aKOHBI U
(bopmynbl, CBs3BIBaOIIUE (PU3UYECKHUE BEIWYMHBI: Ha OCHOBE
aHajM3a yCJIOBMS  3aJlayd  3aluChlBaTh  KpPaTKOE  YCIIOBHE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl UM TPOBOJHTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peumieHuss  3a1ad, OLCHUBAaTh  PEAIUCTUYHOCTH  IIOJIYyYEHHOMU

(bu3nYecKOoil BETUYHHBI

1.8

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH
(GU3NYECKUX METOJIOB, B OIMCAHWM WCCIECIOBAaHHUSA BBIICIATH
MpoBepsieMoe  MpPEeNrnoyiokeHue  (TUmoresy),  pas3iaudath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOAUTh OMBITHI MO HAOTIOACHHUIO (PUINYECKUX SBICHUN WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHus, 3aIIUCHIBATH XOJ1 ONbITa U (HOPMYIUPOBATH BHIBOABI

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOIOBBIX U
uGPOBBIX MPUOOPOB, 3aMHMCHIBATh MMOKa3aHHUs MPUOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYroil C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBaHMU Y4eOHOIO HCCIeIOBaHUs, cOOMpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MPeaIoKEHHOMY
IIaHy, (UKCUPOBAaTh pPE3yNbTaThl IOJYYEHHOHM 3aBUCHUMOCTH
(bu3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOALI 1O PE3yJibTaTaM UCCICAOBAHNA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpeHHs] (U3NUYECKUX BEIUYHH, CIELys
MPEMIOKEHHON MHCTPYKIMHM: TIPU  BBIIOJHEHUN H3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

UCKOMOM BEITUYUHBI

coOmolaTh TpaBWiIa TEXHUKKA Oe30macHOCTH mpu  paboTe ¢

1a0opaTOpPHBIM 000pyIOBaHHEM

1.14

yKa3plBaTh MNPUHIUMBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOMCTB, XapaKTE€pU30BaTh MPHUHLMIBI JEHCTBHUS HN3YYECHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

HUCIIOJIb3Yyd 3HAHUA O CBOMCTBaX q)I/I?)I/I‘ICCKI/IX SIBIICHUH U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

NPUBOANTH TpUMEpPHl (HAXOIUTh HH(POPMAIMIO O MPHUMEPAX)
NPaKTUYECKOrO  HCIOJIb30BaHUS  (pU3MYECKMX  3HaHUH B
MOBCETHEBHON KM3HU Il OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn ¢ TpudOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHHs 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHUYECKOIO

MOBEJICHUS B OKpY’KarOIIeH cpejie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB PIH(bOpMaI_[I/II/I B CCTU I/IHTepHeT B
COOTBCTCTBHMH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HUMCIOIIUXCA 3HaHUH U HYTCM CpaBHCHUA PA3JIMYHBIX MCTOYHUKOB
BBIJACIIATD I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI UIn

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/laHui
Hay4YHOINONYJIIPHYIO  JIUTEpaTypy (U3MUECKOro  CoAepKaHus,
CIIpaBOYHBIE MaTEpHUaIbl, pecypchl ceth MHTepHeTr, Bianersb
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

nH(OpMAaLIUY U3 OJTHOM 3HAKOBOU CHCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIMK (PU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEOBAaHUM, HpU 3TOM
IPAaMOTHO HCIIOJIB30BAaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(bl/ISI/IKI/I, COIMPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaLIPIeI>i

1.19

MpU  BBIOJIHEHWW  y4EOHBIX MPOEKTOB M HCCIENOBAHUM
pacmipenenaTh O00s3aHHOCTH B TPYINIe B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIEWCTBUI, aJeKBaTHO OIIEHWBaTh COOCTBEHHBIM BKJIad B
JIeATeIbHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KVIACC




Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

13

14

1.5

pas3iinydaTth ABJIICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KaloIllleM MHpE, B TOM uucie GU3NYecKue SABICHUsI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3HUYECKUE SIBIICHHUA,
UCHOJNb3ysd (U3MYECKHE BEIUYMHBI, HPU ONHCAHUU IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIHYHH,
00O3HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHYMHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEH

(bU3UYECKUX BEITMYUH

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS U TIPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, INPU 3ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBaTh €ro MaTeMaTH4eCcKoe

BBIPAKCHUC

1.6

OO0BSCHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluii MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 morMyeckux maroB ¢ MOMOIIBIO 1 — 2 M3y4EHHBIX CBOMCTBA

(bHSI/I‘ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemats pacy€THbIe 3a4aud B 2 — 3 EHCTBUS, UCIIONIBb3Ys 3aKOHBI U
(dbopmynel, CBsA3BIBaIONIME (PU3MUECKHE BEIWYWHBI: HAa OCHOBE
aHaJM3a YCJIOBMS 3a/1auM 3alHChIBATH KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAaTOK JaHHBIX JUIsl PEIICHUs 3aadyd, BbIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, MPOBOAUTH PACUETHI U
CpaBHMBATh IIOJIyUYEHHOE 3HAYeHUE (PU3NUYECKONW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMHA

1.8

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU

(1)I/I3I/I‘-IGCKI/IX MCTOHOB, HCIIOJIB3YsA ONHUCAHUC UCCJICIAOBAHUA,




1.9

BBIACIATE IIPOBEPACMOC MPEAIIOIIOKCHNUE, OUCHNBATE IIPAaBUJIIBHOCTD

nopsaaKa ImpoBCACHUA UCCICAOBAHUSA, ACTIATh BHIBO/IbI

MPOBOJIUTH ONBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMBIE
NPENoJI0KEeHNsI, COOUpaTh YCTaHOBKY M3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJIbI

1.10

1.11

BBIIIOJHATh IPSMBIE M3MEPEHHs C HCIOJB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPaBHHUBATbH
pe3yabTaThl  M3MEpEeHUM ¢  ydué€ToM 3aJaHHOM  aOCONIOTHOM

MOrPETHOCTH

MPOBOJIUTh  MCCIIEJOBAHUE 3aBHUCHMOCTH OJHOH  (PU3UUECKOM
BEJIMYHMHBI OT JAPYrOM C HCIOJb30BAHUEM IMPSAMBIX HM3MEPEHUI:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cileqysd MpeAoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TAOJIULl U TpaduKOB,

ACJIaTh BbIBOABI 1O PE3yJibTaTaM UCCICAOBAHU A

1.12

MPOBOJUTh  KOCBEHHBIE  HM3MEpeHUs  (DU3NYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ WM3MEpPEHHus,  CcoOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIE€ysl NPEIIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

1.14

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pPYI0BAaHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBAaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 10 CXe€MaM MU CXEMaTUYHBIM PUCYHKaM, COCTABJISATh CXCMbI
QJICKTPUYICCKUX LIelleil ¢ IoclIegoBaTelIbHBIM U napauiCIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUYCHUS

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
NPaKTHYECKOTO  HCIOJNB30BaHUS  (U3MYECKUX  3HAHUH B
MOBCETHEBHON KM3HU Uil oOecrieyeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TpubOOpaMH H TEXHUYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 370pPOBbS M COOJIOACHUS HOPM SKOJIOTHMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HH(pOpMamuu (U3HUECKOTO CONCPIKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(DOpMALHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBITH HG,Z[OCTOBCpHOI;'I

1.18

UCIOJb30BAaTh IIPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUECKOrO COAEp KaHUs, CIIPABOYHBIC
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BiIaneTb NpuUéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

9 KJIACC

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mass HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MUECKOTO COJEepKaHUS, B TOM YUCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UIT UCCIEN0BATEIbCKOM AESITENBHOCTH, IPU
3TOM TPaMOTHO MCHOJb30BaTh M3YUYECHHBIM MOHSATUWHBIN amnmapar

Kypca (pU3MKH, COMTPOBOXK/IaTh BBICTYIUIEHHUE TPE3EHTALNEN

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIEIOBAHUMN (PU3HUECKUX
MIPOLIECCOB paclpeAesiaTh 00S3aHHOCTH B TPYINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CJIEAWTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHQIUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTara

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl

HCII0JIb30BaTh U3YUCHHBIC ITIOHATHUSA

1.2

pasiinydaTth ABJICHHA 110 OIMMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/ISI/I‘IGCKOC SIBJICHUC

1.3

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUU B

OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKue SIBJICHUSI B IPUPO/IE,




14

1.5

IIPH 3TOM MEPEBOAUTD MPAKTUUECKYIO 3a7auy B y4eOHYIO, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TPpU3HAKN) (PU3HUECKUX SBICHUIN

OIMCHIBATh M3YYECHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHHA,
UCIONIBb3YSl (pU3MUecKre BEIUYUHBL, MPH OMHMCAHUU MPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAYEeHUs] U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMynbl, CBS3BIBAIOLIME JaHHYIO (PU3MYECKYIO BEIHYMHY C
JOPYTUMHU BEeJIMUYMHAMU, CTPOUTH IpapuKN U3yYEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CJIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alHCBhIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSACHATH (PU3NUECKHE MTPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATh IPUYUHHO-CIIICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
2 — 3 JIOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 M3y4YeHHBIX CBOMCTBa

(I)I/I3I/ILIGCKI/IX ﬂBHeHHﬁ, (I)I/ISI/ILICCKI/IX 3daKOHa HUJIM 3aKOHOMCEPHOCTU

1.7

1.8

1.9

pemate pacuéTHbIe 3a7ayd (ONMUparoImuecs Ha cucTeMy u3 2 — 3
YpaBHEHMI), HCIOIBb3Ys 3aKOHbl U (OPMYNbI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alMChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOUIME WU
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS pEIICHUs, IPOBOAUTH PAcu€Thl U OLICHMBATh PEAIMCTUYHOCTH

MOJIYYEHHOT0 3HAYeHUS (PU3NUECKON BEITMUNHBI

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEHIUTh IMpPU TOMOIIH
(U3MUECKUX METOJIOB, UCITIOJIB3Ys ONIMCAHUE UCCIIEIOBAHUSL, BBIICIATD
IIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IMOPSIKA
MIPOBEJICHUST MCCIECIOBaHMs, [EJIaTh BBIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl 10 HAONIONEHUIO (DU3MUYECKUX SIBICHUN WIIH
(U3MUECKUX CBOMCTB TEIl: CAMOCTOATEIHLHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO HabOpa 00OpYIOBaHMS, ONMUCHIBATH X0 OMBITA M €T0

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHU,
OTIpeNieNisAs CpelHee 3HAUYeHUE H3MepseMOol BeTHuuHBI ((POKYyCHOE
paccTositHue coOuparomei JuH3bl), 000CHOBBIBATh BBIOOP crocoba

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BaHUEM MIPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPATh yCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYMH B BHJE TaOIHIIN

Fpaq)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHUA

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT  (DU3UYECKUX  BEITUYMH:
IUIAHUPOBaTh ~ WU3MEpPEHHus,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HU3MEPEHHUS, CJIEAYys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJYyYEHHBIE PE3YJbTaThl C YYETOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'II-OIL8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUEHHBIX (DPU3MUYECKHX MOJeNneil:
MaTepualbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHMK CBETa, JydY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aToma,

HYKJIOHHag MOACJIb aTOMHOTI'O sApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HA UX ONMCAHMSA, UCIOJIb3Ys
3HaHHUA O CBOWCTBaXx (U3MUECKUX SIBICHUH U HEOOXOAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIONB30BATh CXEMbl W CXEMaTUYHBIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTENbHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX MPOIECCOB MPH PEIIEHUH YIeOHO-TIPAaKTHUYECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHUH B IIIOCKOM

3epKaie 1 coOuparomieil TMH3e

1.17

NPUBOANTH TPUMEpHl (HAXOOUTh HWHGPOPMALKMIO O MPUMEPAX)
NPaKTHYECKOTO  HWCIOJIB30BaHMSA  (pU3MYecKMX  3HaHUH B
MOBCETHEBHON KHM3HM sl oOecriedyeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TpudbOpaMH H TEXHHUYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXpaHCHUA 3J0pOBbA U CO6HH1H€HHH HOPM OKOJOIHY€CKOro

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu VIHTEpHET, CaMOCTOATEIBHO (hOPMYIHPYSI TOUCKOBBIN 3aIpocC,
HaXOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOTYYCHHOMN
nHpOpMAIIMA Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHIMOJHEHUH YYEOHBIX 3aJaHU HAYYHO-
MOMYJISIPHYIO JIUTEPATypy (PU3UUYECKOrO COJIEpKaHus, CIPAaBOUYHbBIE
Marepuaibl, pecypchl cetu HHTepHeT; BianeTh npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAallUM M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coiep KaHusl, MyOIMYHO TPEJCTABIATh PE3YIbTAThl IPOSKTHON WIH
HCCIIEIOBATENIbCKOM  JI€ATENbHOCTH, IIPH  3TOM  I'PaMOTHO
HCIIOJb30BAaTh W3YYEHHBIM ITOHATUMHBIM ammapaT H3y4aeMoro
paszaena (U3MKA U COMPOBOXKIATh BBICTYIJICHHE INpE3eHTaLUel C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUH YY€OHBIX MPOEKTOB U MCCIEIOBAHUN (HHU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon

pasaena JJIeMEeHTa
®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIET'O MHUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

1.1

®duzuka — Hayka O MpUpoae. SIBICHHS NPUPOIBL.
dusznueckre SBICHUS: MEXAaHWYECKUE, TEIUIOBHIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckue BenuuuHbBL. M3MmepeHue (u3HUECKHUX
BenuuuH. @Dusmueckue mpubopel. [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECT@CTBGHHOHayLIHHﬁ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
MMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIJIBUKCHHUE THIIOTE3,
9KCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
Onucanue pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEeN

[TpakTryeckue paboOTHI:

###Par#H#113mepenne paccTOSIHUM.
H#HiHPar###113mepenre 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX TeEll.
#H##Par###13mepenne TemrepaTypbl TpPH  TIOMOIIH

FKUAKOCTHOI'O TCPMOMCETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEIIIECTBA

2.1

#HH#Par###CTpoeHue BeliecTBa: aTOMbl M MOJIEKYJIHI,
ux pasMepbl. ONBITHI, JOKAa3bIBAIOUINE JHCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###|pmkenne  vactun,  BemectBa.  CBs3b
CKOPOCTH JBWIKEHHUS YacTUIl C TeMIepaTypoi.

BbpoynoBckoe nBmxenue, uddysus

2.3

B3anmoneiicTBre 4acTUI BEIIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHUEC




###Par### Arperatapie COCTOSTHUS BEIECTBA:

CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
2.4 (KpUCTAJUTMYECKUX)  TeJl.  B3auMOCBs3b  MEXIYy
CBOMCTBAMH  BEIIECTB B  Pa3HBIX  arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTuyeckue paboOTHI:
#H#Par###01enka 1uaMeTpa aroMa METOJIOM PSiAOB (C
ucronb30BaHueM pororpadmii).
2.6 #HHHPar###0nbITel 10 HAONIOACHUIO  TEIJIOBOTO

pacuIMpeHust ra3os.
#HAHPar#H#0nbITl 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHUE. PaBHOMepHOE u
' HEPABHOMEPHOE JBM)KEHHE
#HH#Par###Cropocts.  CpenHsii ~ CKOpPOCTb  IIpHU
3.2 HEPaBHOMEPHOM JBM)KEHUU. Pacuér myTu M BpeMeHUu
JBUKCHUS
SBnenue nHepuuK. 3aKoH MHEpLUMU. B3auMmonelicteue
3.3 TN KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja
34 #i#Par### 1 InotHocTs BemiecTBa. CBA3b IIIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuna Kak XxapakTepUCTHKa B3aUMOAECHCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢
' MIOMOUIbIO JUHAMOMETpA
37 ###HPar#t#IBnenne tarorenus u cuia tsbkectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
38 Cuna tpenus. TpeHue CKOJIBKEHUS M TPEHHUE MOKOS.
' Tpenue B mpupoie U TEXHUKE
39 #H##Par###Cnoxxenrue cuj, HANpaBJICHHBIX IO OJIHON
' npsiMoil. PaBHOAEHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

Onpenenenre CKOPOCTH PAaBHOMEPHOTO JIBHIKEHUS
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOMWIs W Tak pganee). OmpeneneHue cpenHen
CKOPOCTH CKOJBXEHUS Opycka WIH IIapuka T0
HAKJIOHHON TuiockocTH. OrmpeneneHue IUIOTHOCTU
TBEPAOrO  TeJa. OmnbITel,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopMariuu) Ipy>KUHbI OT
MPWIOKEHHON cuiibl. OMBITBI, JIEMOHCTPHUPYIOIINE
3aBHCHUMOCTH CHJIBI TPEHHSI CKOJILKEHUS OT Beca Tela U

XapakTepa CONPUKACAIOIIMXCS TIOBEPXHOCTEH

®OuU3NIECKHEC SIBICHUS B pupoac: NpuMCEphbl ABHXKCHUA C
Pa3iIM4HbIMU CKOPOCTAMU B JKHBOH U HEXKMBOU mpupoac,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKne yCTpOMCTBA: TMHAMOMETP, TOAIIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

4.2

Hasnenune TBEpaoro Ttena. CrnocoObl yMEHbBLIEHHUS WU
YBEJIMYEHUS AaBJICHUS
JaBnenne raza. 3aBUCHUMOCTb JaBICHHA Taza OT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

Hepenaqa JaBJICHUA TBép,[[BIMI/I TCIaMU, XUAKOCTAMH U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITMHEI

3aBUCUMOCTH JaBJICHUA KHUIAKOCTH OT FJ'[y6I/IHBI.
I'mppocratnyeckuit rnapaaokxc. Coobmarommuecs

cocynsl. ['uapaBinueckre MeXaHHU3MbI

AtMochepa 3emsun u  aTMocepHOe JIaBICHHE.
[TpyyrHBI CYIIECTBOBAHUS BO3AYIIHOM 0O0OJIOYKH
3eMIIH. OneIT Toppuyennu. 3aBHCHMOCTh
aTMOC(EpHOTO JaBJIEHUS] OT BBICOTHI HaJ YPOBHEM
Mopst

N3mepenue atmocdepHoro nasieHus. [Tpubopst s

U3MepeHus aTMOC(HEPHOro AaBlICHUS

4.7

JlelicTBrE XUAKOCTH W ra3a Ha MOTPYXKEHHOE B HUX
Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

[InaBanue Ten. Bo3ayxormnnaBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanne 3aBHCHMOCTH Beca Te€jla B BOJE OT
00béMa TOTPY)KEHHOH B IKUAKOCTH 4YacTH TeJja.
OmnpeneneHye BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH
Ha TeNo, MOTrpyKEHHOE B KUIKOCTh. I[IpoBepka
HE3aBHCUMOCTHU BBITAJIKUBAKOLIEN CUJIbI, IEUCTBYIOLIECH
Ha TEJIO B JKHUAKOCTH, OT Macchl Tena. OIBITHI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb  BBITAJIKHUBAOIICH
CUJIBI, IEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00BbEMaA
MOrPYKEHHOM B JKMIKOCTh YAaCTH Te€Ja U OT MJIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYUPOBAHUE JIOJAKM W  OIpeaeneHue  e€

pr3OHO,I[’LéMHOCTI/I

4.10

duzuyecknue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMOoC(hepHOTO JIaBJIEHUsI Ha JKUBOM OpraHH3M,

IIaBaHUE PbIO

411

TexHUuecKkne yCTpPOWCTBA: COOOIIAIOIINECS COCYBI,
YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKUN Tpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, OPIIHEBON HACOC,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota

52 MexaHndeckass MOIITHOCTD

53 [IpocTeie MexaHU3MBI: pbIYar, OJOK, HaKIOHHAs

' MJI0CKOCTh. [IpaBmiio paBHOBECHS phIyara

5.4 [IpumeHneHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBwio»  MexaHukd. Koaddunment

55 IIOJIE3HOTO TIEWCTBUS MEXAHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

o.7 Kunernueckas sHeprus

5 g [Tonnass mexanudeckasi 3Heprusa. 3aKOH U3MEHEHHUS U

COXpaHEHMsI MEXaHUYECKON SHEPTHH




5.9

5.10

[TpakTueckue paboOThI:

#HH#Par###Onpenenenue pabOThl CHIIBI TPEHHS TPHU
pPaBHOMEPHOM JIBIJKEHUU Teja MO TOPHU30HTaJIbHOU
noBepxHOCTU. MccnenoBanue YyCiIOBUH paBHOBECUS
peruara. Mamepenue KIIJ[ HakIOHHOW TMJIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUs MEXaHUYECKON YHEPrUuu

duznyeckue SBJICHHUS B npupoac: pbHaru B TCJIC

YECJIOBCKA

5.11

8 KVIACC

Kox Kon
pasnena JIeMeHTAa

TexHuyeckue YCTpOICTBA: pbluar, MOJBIKHBIA U
HETOABUKHBIN OJIOKH, HAKJIOHHAS TNIOCKOCTh, TPOCTHIE

MCXaHU3MEbI B 6BITy

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS

TETUUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OcCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca W pa3Mepsl
MoJieKyl.  OmbITBl, IMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TISIpHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, IKUAKOTO M Trazo00pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHbie

TCJ1a

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU

Teopuu
CMaunBaHue U KalWUISIPHBIE SBICHUS

TennoBoe pacmIMpeHne U cKaTue

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXKCHUS YaCTHUI]




BuyTrpenuss JHEPTHSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEpPIruM: TEIulolepeaadya U COBEPIICHUE
paboThI
6.8 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3IIy4YEHUE
KommuectBo  TemnoTel.  YaelnbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [InaBieHne u  OTBEpAECBaHME  KPUCTAIUIMUECKUX
. BEILECTB. Y JIebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcnapenwue.
6.12 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTICHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxuocTs Bo3yXxa
6.14 OHeprus TOIMBA. Y IeJIbHas TEIJIOTa CrOPaHMs
[Mpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIUIOBOTO JIBUTaTeNsl. TeroBble BUTAaTeIN U 3alluTa
OKPYXarOIEe Cpebl
3aKOH COXpaHEHUS ¢ TPEBPAIICHUS DHEPTUU B
6.16
TEIUIOBBIX Ipolieccax
[TpakTudeckue paboThI:
H#HHHPar###0nbITEI 10 OOHAPYKEHUIO JCHCTBUS CHUIT
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
HHHPar###ONBITEI 0 BBIPALIMBAHUIO  KPUCTAJJIOB
6.17 IIOBapEHHO COM MM caxapa.

#HHPar###0neITEI 0 HAOMIONEHUIO  TEIUIOBOTO
pacuIMpeHust ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.
#HH#Par###Onpenenenue qaBieHus BO3ayxa B OaJuioHe

HIIpULA.




HHAPar###0nbIThl, JEMOHCTPUPYIONINE 3aBHCHUMOCTD
JaBJICHUSI BO3[yXa OT ero o0b&Ma M HarpeBaHUs WU
OXJIQXKICHUSI.

###Par###1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCHUMOCTH  JUTMHBI ~ CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
###Par###Habmonenne  M3MEHEHUST  BHYTPCHHEH
SHEPruM Tella B pe3yabTaTe TEIUIonepeaadyn U padoThl
BHEITHUX CHIL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUU XOJOIHOM U TOpsiueld BOMBI.
#H#Par###OnpeneneHue KOJINYECTBA TETLJIOTHI,
MOJIYYEHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METATMYECKUM LUITUHAPOM.

###Par#H#OnpeneneHue  yAenbHOM — TEMJIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanue mpoiiecca UCTIapeHus.
#HH#Par###Onpenenenue  OTHOCUTENBHON BIIAXKHOCTH
BO3/1yXa.

#HH##Par###OnpeneneHue yAETbHON TEIUIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHUS B MPHUPOJE: IOBEPXHOCTHOE
HaTsDKEHWE W KalWUAPHBIE SBICHHUS B TPUPOJE,
KPHUCTAJTBI B IPUPOJIE, M3mydeHue ColHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHCA, CHCTa.

TexHuueckne yCTpPOMCTBAa: KamWUIAPhl, NPUMEPHI
MCII0JIb30BaHUsI KPUCTAIIJIOB, KUAKOCTHBIN TEPMOMETP,
JaT4UK TeMIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1

Onextpuzanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB




B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIbI B3aMMOJEHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUS MEKIY TEIaMu)
DJIEKTPUYECKOE novie. Hanpspoxkéanoctsb

7.3 anekTpuyeckoro mois. IlpuHnun — cynepro3unuu
ANEKTPUYECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anektpudeckuit 3apsia. Crpoenue atoma. [IpoBogHuKN
U JUDJICKTPUKHU

7.5 3aKOH COXpaHEHHsI SJEKTPUUECKOTO 3apsiia

- DNeKTpUYecKUuii  TOK.  YCJIOBHS  CYILIECTBOBaHUS

' AIIEKTPUYECKOTO TOKA. ICTOYHMKHM MOCTOSIHHOTO TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
JKUJKOCTSX U ra3ax

. OnekTtpuueckass nenb. Cuia Toka. DIJIEKTPHUUECKOE

' HaIpsiKEeHUe
29 CormnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHOE
' CONPOTHUBIICHUE BEILIECTBA

7.10 3akon OMa 11 yJacTKa 1enu
[TocnenoBarenbHOE W TMapalieTbHOE COCIUHEHHE

7.11
MTPOBOTHUKOB
PaGora ¥ MOIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyna — Jlenua

213 DNEeKTpUYeCKHe IEeNu U MOTPEOUTENH SIEKTPUUECKOM

' sHepruu B ObITy. KopoTkoe 3aMbIkaHne
[TocTostHHBIE MarHUTHI. B3anmoselicTBre MOCTOSTHHBIX

7.14
MarHuTOB
MarnutHoe mnosne. MarHutHoe mojie 3eMiId U €ro

7.15
3HAUYCHHE JIJIs1 KU3HU Ha 3emiie

216 Oneir Opcrena. MarHuTHOe MOJE€ 3JIEKTPUUECKOTO

TOKa. HpI/IMeHeHI/IG OJICKTPOMArHuTOB B TCXHHUKC




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJS HA NPOBOJHHUK C TOKOM.
DJIEKTPOABUTATEIb MOCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJIBUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

Onbitel  ®apanes. SBieHue  3JIEKTPOMArHUTHOM

uHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. CrniocoOsl MOJTy4EHUs
DIIEKTPUYECKOM  DHEPrHH.  DJIEKTPOCTAHIMM  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHEpPIrun

[TpakTuyeckue paboOTHI:

OnbIThI O HAOJIOICHUIO JIEKTPU3ALIUU TEJT UHIYKIIUEH
U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JEHCTBUS DIICKTPUYECKOTO TOJS HA
MPOBOJTHUKY U JUAJICKTPHKH.

COopka W mpoBepka padOTHl AIIEKTPUYECKOW IIETH
MTOCTOSTHHOTO TOKa.

W3mepeHue u peryInupoBaHHUe CUIIBI TOKA.

H3mepeHnue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBHCHMOCTH CHIJIBI TOKa, HWAYIIETO
Yepe3 Ppe3nuCTOp, OT CONPOTHBICHUS pE3UCTOpa H
HATPSDKEHUS Ha Pe3UCTOpe.

OMBITHI, JIEMOHCTPUPYIOIIIHE 3aBUCHUMOCTh
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEYHOT0 CEUCHUS U MaTepraa.
IIpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNIEOBATEIHHOM COEMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa AJsl CUJIBI TOKA MPU MapaiIeIbHOM
coeMHEeHNU pe3uctopoB. OmpeneneHne  pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro depe3 pe3UucTop.
OnpeneneHre MOITHOCTH — JJEKTPHUECKOTO  TOKa,
BBIJICTISIEMON Ha pesucrope. HccnenoBanue
3aBHCUMOCTH CHJTBI TOKA, UAYILETO Yepes3 JIaMIIOUKY, OT

HanpspkeHusa Ha Held. Onpenenenue KIIJ[ narpeBarens.




Uccnenosanue MarHUTHOTO B3aUMO/ICUCTBUS
IIOCTOSIHHBIX MarHuToB. M3ydeHue MarHuTHOro moJis
MOCTOSIHHBIX MAarHUTOB NpPU HUX OOBEAUHEHUU U
paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OnbITHI,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIBI
B3aUMOJICMCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBJIeHUs ToKa B Karymke. M3ydeHue
JIEUCTBUSI MAarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM.
KoncrpynpoBanue u U3y4yeHue paboThI
BIEKTPOJBUTATENS. H3mepenne KII
AJNIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OMNBITHI  TIO
HCCIICIOBAHUIO SIBJICHUSI 3JIEKTPOMAarHUTHON
WHIYKLIWW: HWCCIEAOBAHUE W3MEHEHUW 3HAYEHUS U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

dusnueckre SBICHUS B TPUPOJAC: DICKTPUUYECKUE

SABJICHHUA B aTMoccpepe, QJICKTPHUYCECTBO  JKHUBBIX

7.21 OpraHU3MOB, MAarHUTHOE TOJIe 3eMiu, Apeii( MOI0COoB,
POJIb MArHUTHOTO TTOJISL JUIS )KU3HU Ha 3eMIte, OJISIPHOE
CHUSTHHE
TexHu4ecKkrue yCTpOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUIECKON SHEPTHH,
799 AIIEKTPOOCBETUTENbHBIE TMPUOOPBI, HarpeBaTeNbHbIC
' AIIEKTPOIPUOOPHI (mpuMepsI), AJIEKTPUUYECKHE
NPEOXPAaHUTEIH, SJIEKTPOMArHUT, SJIEKTPOJIBUTATEIb
MOCTOSTHHOTO TOKa, TeHEPaTOp MOCTOSTHHOTO TOKA
9 KIIACC
Kon Kon
[IpoBepsieMbie TIEMEHTHI COIEPIKAHHS
pazzaena HIIEMEHTa
8 MEXAHUWYECKUE SABJIEHUA




MexaHndeckoe JABHXKCHUC. MaTepI/IaJ'ILHaSI TOYKa.

8.1
Cucrema orcuéra
8.2 OTHOCHUTETHHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE MpsIMOIMHEHHOE IBUKECHHE
#H#Parf#HHepaBnomepHoe IPSIMOJIMHENHOE
8.4 nBrkeHue. CpellHsas 1 MTHOBEHHAs! CKOPOCTh Tella IpU
HEPaBHOMEPHOM JIBUKECHUU
8.5 VYckopeHue.  PaBHOYCKOpEeHHOE — NPSMOJIMHENHOE
' JIBIOKEHUE
8.6 ##HPar###CrobomHoe nanenue. OnbITel [ anumes
#H##Par###PaBHoMepHOE IBUKEHUE IO OKPYKHOCTH.
8.7 [Tepuon u yactora obpamienus. Jluneiinas u yriosas
ckopoctu. LleHTpocTpeMuTenbHOE YCKOPEHNE
8.8 [Tepssiit 3akoH HploToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 H#HPar###] [puHuMn cyneprno3uiuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
#HH#Par###Cunia TpeHus: CUJla TPEHUS CKOJbXKEHUS,
8.13 CHJIa TPEHHUSI TTOKOS, IPYTHE BUIBI TPEHHS
814 #HA#Par#H##Cuna  TSOKECTH W 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOIHOIO MaICHUS
815 IBwxenne mmaner Bokpyr Comunma.  Ilepsas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpy3ku
516 PaBHOBecue MarepuanbHOM  TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
317 ###Par###PaBHoBecre TBEPAOTO Tela C 3aKPEIIEHHON
' ocblo BpateHus. MomeHT cuisbl. LleHTp TsbxecTn
8.18 Nmnynec Tena. Ismenenue ummyinsca. mnynsc cuiiel
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 HH#HPar#t#PeakTuBHOE IBIDKEHHE
8.21 Mexanunueckasi paboTa U MOIIHOCTb




8.22

8.23

Pabora cunm TsbKectH, ympyroctd, TpeHus. CBs3b
SHEPTUuu 1 paboThl
[TorennuanbHass »HEpPrus Tena, MOAHATOTO HAJ

IMOBEPXHOCTHIO 3emin

8.24

[ToreHuuanbHas SHEPTUs CXKATON MPYKUHBI

8.25

8.26

8.27

###Par###Kunetnueckas  sHeprus. Teopema o

KMHETUYECKON SHEPrUu
HAHPar####3aKoH coxpaHEeHUsI MEXaHUYECKOU SHEPTUU

[TpakTuueckue paboThI:

OmnpeneneHne CpeaHel CKOPOCTH CKOJIBKEHUs Opycka
WIK JABWKEHHUS IIapHKa [0 HAKJIOHHOW IJIOCKOCTH.
Omnpenenenne yCKOpeHus Teia pu paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IpH
PaBHOYCKOPEHHOM  JBMXKEHHMM  0e3  HayalbHOU
CKOPOCTH.

[TpoBepka TUMOTE3bI: €CIU NPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HaYaJIbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psAJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOILIUE
MIPOMEKYTKH BPEMEHH O[THAKOBBI.

HccnenoBanue 3aBUCHMOCTH CUJIBI TpPEeHUS
CKOJIbXKEHHS OT CHJIBI HOPMAQJBHOTO JIABIICHHS.
Onpenenenne KodpGUIUEHTa TPEHUS CKOJbKEHUS.
Ormnpenenenne XECTKOCTH NpyxkuHbl. OnpeneneHue
paboThl CUIIBI TPEHUsS MPU PABHOMEPHOM JBHKEHUU
TeJla M0 TOPU3OHTAIBHOM MoBepXHOCTU. OnpeaeneHue
paboThl CHIIBI YIOPYTOCTH TMPH MOABEME Tpy3a C
WCTIOIF30BAaHUEM  HEMOJBI)KHOTO W TIOABIIKHOTO

OJIOKOB

8.28

duznueckue SBJIEHUS B IPUPOJIE: MPUITUBHI U OTJIUBBHI,
JnBkeHre TiaHeT COJTHEYHOW CHUCTEMbI, PEaKTHBHOE

ABWIKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHuueckue yCTpPOWCTBA: CIUAOMETpP, JaTYUKHU

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, paKeThI

9

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI




9.1

KonebarensHoe JIIBUKCHUE. OcHOBHEIE
XapaKTePUCTHKU  KOJEOaHWH: TepUoja, YacToTa,

aMININTyda

9.2

MaremaTuyeckuii W NPYKUHHBIA ~ MAasiTHUKH.
[IpeBparenrie  SHeprUM  HOPU  KOJIEOATEILHOM

JABMXKCHUU

9.3

9.4

9.5

3aryxaromue koiebanus. BeiHykneHHble KoieOaHus.

Pe3onanc

Mexannueckue BoaHbL. CBolicTBa MeEXaHUYECKHX
BoJiH. IlpomonbHble M momepedyHbie BOJIHBL. JnuHa
BOJIHBI 171 CKOpPOCTH eé pacnpoCcTpaHECHHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJle, CEUCMUYECKUE

BOJIHBI

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpa)keHHE 3ByKa

9.6

WHudpa3Byk U yIbTpa3ByK

9.7

[TpakTudeckue paboOThI:

Ormpenenenne 4YacTOThl W TMepUoja  KoJieOaHUM
MaTeMaTHYEeCKOT'0 MasiTHUKA.

Ormpenenenre 4YacToThl W TMepUoja  KoJieOaHUM
MPY>KUHHOTO MAasITHUKA

HccnenoBanne 3aBUCUMOCTH TIepHOJa KOJIEOAHUM
MOABEIIEHHOT0 K HHUTH TIpy3a OT JUJIMHBI HUTH.
WccnenoBanne 3aBUCMMOCTH TIepHOJa KOJI€OAHUM
MPY>KUHHOTO MasTHUKAa OT Macchl rpys3a. Ilposepka
HE3aBUCUMOCTH repuo/ia KoneOanuii rpy3a,
MOJBEIIEHHOTO K HUTH, OT MacChl rpy3a U *KECTKOCTH
NpYKUHBI.  VI3MepeHue  yCKOpeHHsS  CBOOOJIHOTO

naaCHusA

9.8

du3nueckue sSIBJICHUS B IpHUPOAC: BOCIIPUATUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, ceiicMUUecKue BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHu4eckue yCTpOMCTBA: 3XOJIOT, HCIIOJIb30BaHUE

yIIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




101 DIEeKTPOMAarHUTHOE 10J1e. DJIEKTPOMArHUTHbIE BOJIHBI.
' CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npupoja cera. CKopocTh CBETa.
' BonHoBeIe cBOliCTBa cBETa
[TpakTyeckue paboOTHI:
10.4 N3yuenue CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH C
MOMOIIbI0 MOOUIIBHOTO TesieoHa
dusnueckue sBIEHUS B INpUpPOJE: OHOIOrHYECKOe
10.5 JNecTBUE  BHIUMOTO,  yIbTPaQHUOJETOBOTO |
PEHTI'€HOBCKOT'0 U3ITy4eHUN
106 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
11.1 JlyueBas monens cBera. MicTouHuKuU cBeTa
11.2 ITpsimonuHEITHOE pacIpocTpaHEHHE CBETa
113 Otpaxkenune cBera. [limockoe  3epkano. 3akoH
' OTpaXeHMsI CBETa
114 [Ipenomnienne cBeTa. 3aKOH IIPEJOMIICHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONa U
11 ' TeJecKona
117 ['ma3 kak onTuyeckas cucreMa. bIU30pykocTh H
' JAIIbHO30PKOCTh
118 Pasnosxenue Genoro ceera B ciekTp. OnbIThl HhtoTOHA.
' CrnoxeHue CeKTpallbHBIX 1IBETOB. Jlucrepcus cBera
[TpakTiueckue paboThI:
#H#Par###ccnenoBanue 3aBUCUMOCTU yriia
11.9 OTPa)KEHHUS CBETOBOTO JIy4a OT yIJia MaJCHHs.
HH#HPar###113yueHne XapakTepUCTHK HU300paKeHHS
IpeaMeTa B INIOCKOM 3epKalle.




12

#H#Par###1cciienopanue 3aBUCUMOCTH yria
NpPEJOMJICHUSI CBETOBOTO JIydya OT yIja MaJCeHUs Ha
IPaHUIIE «BO3IYX — CTEKIIO».

#i#Par###lonyuenne M300paKeHUH C  TMOMOIIBIO
coOuparomieil JINH3BI.

###HPar##Onpenenenne (HOKyCHOrO pacCTOSIHUS U
OIITHYECKOM CHIIBI COOMPAOIICH JIMH3BL.
HHHPar###OnbITEl IO pa3NioKeHUIO OeJoro cBeTa B
CIIEKTD.

H#AH#Par####OnbITEl 10 BOCIPUSATHUIO 1[BETa MPEIMETOB

IpH UX HAOIIOACHUU Yepe3 IBETOBbIE (PUITBTPHI

duznyeckue SABJICHUS B IpupoAc: 3aTMCHHA COJ'IHI_[a u

11.10 JlyHBI, IIBETa TEJ, ONTUYCCKUE SBJICHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
1111 TexHuuecknue  yCTpOMCTBA:  OYKHM,  MEPUCKOI,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBIE AABJIEHU A
191 OmnbiTel Pesepdopna u minanerapHas Mojienb aTroma.
' Mognens aroma bopa
129 Hcnyckanue W TMOIJIOIIEHHE cBeTa aToMoM. KBaHTHI.
' JIunenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMma-u3mTyyeHHs
124 Crpoenue aromHoro sapa. HyknoHHas wmopnens
' aToMHOrO siapa. M30Tomnsl
198 PannoaktuBHble npeBpaiienud. [lepuoa nmomypacnaga
' ATOMHBIX €D
126 SnepHble peakuuu. 3aKOHbBI COXPAHEHMS 3aps0BOTO U
' MacCcOBOI'0 YHCET
OHeprus cBA3M aTroOMHbIX snaep. CBsa3p Maccsl M
12.7
SHEPTUU
128 Peakuuu cuHTe3a u geneHus sgep. McrouHuku
' sHepruu CosHIA U 3BE3]
12.9 SnepHas osHepretuka. [lelicTBUE pagMOAKTUBHBIX

U3ITy4YeHUH Ha KUBbIE OPraHU3MbI




12.10

12.11

12.12

[TpakTueckue paboOThI:

HaGnronenue CIUIOIIHBIX M JIMHEHYaTHIX CIIEKTPOB
U3ITyYEHUS.

HccnenoBanue TPeKOB: M3MEPEHHE SHEPTHH YACTULIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue paanoakTuBHOTO hoHa

@usnueckue sBICHHUS B IPUPOJE: €CTECTBEHHBIN
paZoaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
paIMOaKTUBHOE H3IIy4YEHHE TNPHPOIHBIX MHHEPAJIOB,
NEHCTBUE DPATUOAKTUBHBIX H3Iy4YEeHUN HA OpPraHu3M

YCJIOBCKA

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ A03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremMooOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOruil, 00 3BOJIIOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIAJEC POCCHUCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHJAX MaTepuu (BEIIECTBO U TIOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEIECTBA, O (PU3NYECKOW CYUIHOCTH SBJICHUI
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS 10 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYECKOoe SBJIEHUE; YMEHHME pacro3HaBaTh IMPOSBIICHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnagenne ocHOBaMM TMOHSATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE UX JUIS pellleHusl y4yeOHbIX 3a/1ay;
YMEHHUE XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YeHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCJIMYHHBI

BHa,ZLeHI/Ie OCHOBaMH MCTOJOB HAYYHOI'0 IIO3HAHUA C y‘-IéTOM
coOJTI0IeHHSI TIPAaBHJT 0€30MACHOTO TPYy/a: HaOMoAeHHE HU3MIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITENIbHO COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATEH XOJ]
OTIbITA U 3aIHUCHIBATh €T0 PE3YJIbTAThl, (HOPMYIUPOBATH BHIBODI;
MPOBEACHUE TIPSAMBIX M KOCBEHHBIX H3MEpPEHHH (PHU3HUECKUX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYCHHBIE
pe3yiapTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEpPEHU;

MPOBEICHUE HECIOXKHBIX JKCIEPUMEHTAIBHBIX HCCIICIOBAHUI;
CaMOCTOSITENILHO COOMpaTh DKCHEPUMEHTANbHYIO YCTAaHOBKY H
NPOBOJUTH  HWCCIIEAOBAaHWUE MO  HMHCTPYKUUH, MPEICTABIATH
MOJIy4eHHBIE 3aBUCUMOCTU (DU3MUECKHUX BEJIMYMH B BHJIE TaOIUI U
rpadMKOB, YYUTBHIBATh IOTPEIIHOCTH, [eJlaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBAHNA

[ToHnMaHWe  XapaKTepHBIX CBOWCTB  (DU3MYECKMX  MOjeje
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTeW M TBEPABIX TeN, MIIaHETapHas MOJENb aToMa,
HYKJIOHHasi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HMUECKUX TPOIIECCOB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpoUTh OOBSICHEHHE C ONOpOd Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCBIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIBL,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
IIPOBOJIUTH PAcu€Thl U OLEHUBATh PEATMCTUYHOCTH IOIYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHUE ONPEACISATH PAa3MEPHOCTD

(bu3nUecKoil BeNYNHBI, MOJTYYSCHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCIOIb30BaTh 3HAHUS O (U3MYECKUX SBICHHAX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHMH ¢  OBITOBBIMH  NpUOOpaMH W TEXHUYECKHMHU
YCTPONCTBAMH, COXPAHEHHUS 3/I0POBbS M COOJIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHUS B OKpPYKAIOWICH Cpene; MOHWMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

11

OneIT moucka, MpeoOpa3oBaHUS W TpEACTaBlIeHUs UHOpMAIUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHHE OIIEHUBATh JOCTOBEPHOCTh
MOJTY4YEeHHON WH(POPMAIlMKM Ha OCHOBE WMEIONIMXCS 3HAHUU |
JONOJIHUTEIBHBIX ~ MCTOYHUKOB;, YMEHHE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bU3MUECKOTO CoepIKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNntepuer; BnageHue Oa30BBIMH HaBBIKAMU IMPeoOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHWYECKMUME ABJIEHUA
11 Mexanuyeckoe JABWXKEeHHME. MarepuanibHas Touka. Cucrema oOTcuyéTa.
' OTHOCHUTENBLHOCTD JIBHKEHUS
PaBHOMepHOE U HEpaBHOMEpHOE ABMKeHUEe. Cpenusisa ckopocTs. Dopmyna mist
1.2 BBIUUCIICHHUS CpeaHeH ckopocTh: V = S/t
PaBHOMEpHOE MpsAMOIMHENHHOE TBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUSL:
13 (1) =x,+vt
I'padvky 3aBUCUMOCTH OT BpPEMEHHU IS MPOCKIMH CKOPOCTH, MPOCKIIUU
NepeMenIeHusi, IMyTH, KOOPAUHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM
IBIKEHUU
3aBUCHMOCTh KOOPJAMHATHI TeJda OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBU>KEHHUSI:
N
Sl =vy s+ ay= %
@opMynbl I MPOCKIUUA TEPEMEIICHUS, MPOSKIIMH CKOPOCTH M TMPOEKIIUU
YCKOPEHHS IPU PAaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
14 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =2a,s,
I'paduku 3aBUCHMOCTH OT BPEMEHH MJII TPOEKIMH YCKOPEHHUsI, TPOSKIINH
CKOPOCTH, MPOEKIMH TIEepeMENIeHUs], KOOPAUHATHl MPH PaBHOYCKOPEHHOM
MPAMOJIMHEHOM JBUKEHUU
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIONTNE CBOOOIHOE TIaJICHUE TeJla 110
1.5 BEPTUKAIN (JIBM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH
3emnn). 'paduku 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




IIPOCKOHUHU CKOPOCTH M KOOPAHWHATBI IIpU CBO6OI[HOM nmaacHuu TeCj1a 110

BEPTUKAIN

CKopocTh paBHOMEPHOIO JBHXKEHHMS Tejla IO OKpyxHoctu. Hampasnenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTHU Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparieHus:
2nR
b=
T

LlenTpocTpeMuTenbHoe YyckopeHue. HampaBieHue HIEHTPOCTPEMUTENBHOTO

1.6 yckopenusi. Dopmyiia uisi BBIUUCIEHUS YCKOPEHUS:
2
a. = L
“ R
®opmyiia, CBSI3bIBAIOIIAS IEPHO/ U YACTOTY OOpAICHUS:
V= L
T
Macca. ITnotHocTs Bemecta. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuyuHa. CloxxeHue CHIl
1.9 SABnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TeIa U BEKTOPa CUIIbL, TEHCTBYIOIIEH
Ha TeJo
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _F1—>2
112 Tpenne nokos u TpeHue ckobxkeHus. opmyna Juist BEIMUCIECHUS MOTYJISI CUJIIbI

TPCHUA CKOJILIXKCHUSA:




F_=u-N

Hedopmarus tema. Yopyrue u Heynpyrue aedopmanvu. 3aKOH YHOPYrou
nedopmaruu (3akoH ['yka):

113 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTCHHUS:
Foc. my -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TTaICHHS.
114 dopmyna A BBIYMCICHUS CHIIBI TSHKECTU BOJM3U moBepxHocTH 3emuu: F =
mg.
JBuxenue miaanet Bokpyr Conuua. [lepBas kocMudeckasi CKOPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTopHas pu3nyecKas BeIUYUHa.
1.15 pP=mi
Nmnynbse cuctemsl Ten. M3Menenue ummynbea. IMITynnbe cuitbt
3akoH COXpPAaHCHUA UMITYJIbCa JJI SaMKHYTOﬁ CHUCTEMBI TCII:
1.16 p=myUy +m, U, =const
PeakTtuBHOE ABMKEHUE
Mexanunueckast pabora. @opmyna s BEIYUCICHUS PaOOThI CHIIBL:
A=Fsoos0
MexaHuueckas MOIIHOCTb:
1.17
n=4
I
Kunetnueckas u NOTCHIHAJIbHAA SHCPIUs. cDOpMy.HEl JJIs1 BBIYUCIICHU S
118 KUHETUYECKON YHEPIUH:




Teopema o kuneruueckoi sHeprun. GopMya Al BEIYUCICHUS
MOTEHIIMATBHON SHEPTUH TeJla, TOIHSITOrO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEpPIuUs:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHUYEeCKOM 3Hepruu. Dopmyiia st 3aKOHA
COXPaHEHUS MEXaHMYECKOM HEepPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSL.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Poruar. Moment cuiisl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasuxubI 1 HeOABIKHBIN O0510Kku. KITJI mpocThix MexaHN3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Prs
191 JlaBnenue raza. ATMOcepHOe TaBlIeHUE.
IM'uapocTaTudeckoe 1aBleHUE BHYTPH KUIKOCTH.
dopMya 17151 BBIYMCIICHUS] 1aBJICHUS] BHYTPHU KUIKOCTH:
D=pgh+P,
1.22 3akoHn [lackansa. ['uapaBnuyeckuii npecc
3akoH Apxumena. dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
1.23 JIEHCTBYIOLIEH HA TEJIO, TOTPYXKEHHOE B )KUAKOCTh WIIH Ta3:

Fag =pgV




VcaoBue nnaBanus tea. [1naBanue CYI0B U BO3YXOIIJIaBaAHUC

1.24

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,Z[a, nepuoa M dYacrora KOJIEOAHHUH.

®opmyiia, CBA3BIBAONLIAS YACTOTY U IEPUOJL KOJICOAHUIA:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpanieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBHIKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe Konebanus. Pe3oHanc

MexaHnn4decKre BOJIHBI. HpOIIOJH)HI)Ie 1 IOIICPCYHBIC BOJIHBIL. I[JH/IHa BOJIHBI "

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'pPaHULIE

nByXx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpeiHel IJIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
MPYXUHBL;, KO3((ULIMEeHTa TPEHUS CKOJIbXKEHUS; paOdOThl CUJIbI TPEHMSI, CHUIIBI
YIIPYTOCTH; CpelHell CKOPOCTH JIBMKEHUs OpycKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHusi Opycka MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; 4YacTOThl W IepHoia
KoJ1e0aHui NPY>KUHHOTO MasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThI CHIIBI YIPYTOCTH HpPU MOABEME Tpy3a C MOMOILBIO HEMOJBUKHOIO
0J10Ka; pabOTHI CUJIbI YIIPYTOCTH NP MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO
61oKa.

HccnenoBanue 3aBUCUMOCTH apXHMEJOBOW CHJIBI OT 00BbEMa MOTpYyXKEHHOU
4acTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3SHUKAIOLIEHN B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaMpaBIISIONICH;
nepro/ia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepHOJa
Koje0aHui MPYKMHHOTO MasATHHUKA OT MAacchl Ipy3a U >KECTKOCTH MPYKUHBI;
HCCIIeIOBAaHNE HE3aBUCUMOCTH TepHojJa KojJeOaHU HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yclioBUSI paBHOBECHS phlyara

1.30

Qusuyeckue sA6neHUs 6 Npupooe: TPUMEPHl IBUKEHHUS C Pa3IMUYHBIMU

CKOPOCTSIMH B )KUBOM U HEXKUBOU MIPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJE




U TEXHUKE, MPWJIUBBI M OTJIMBBI, JABIKEeHUE IutaHeT COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE JIB)KEHUE KUBBIX OPTaHU3MOB, PhIYary B TEJIE YEJIOBEKA, BIUSHUE
aTMoc(epHOro NaBjeHHUS Ha >KUBOW OpraHu3M, IUIaBaHHUE PBIO, BOCIIPUSTHE

3BYKOB JKMBOTHBIMH, 3E€MJICTPACCHUC, ceiicMuuecKue BOJIHBI, HYHaMH, 3X0O
Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKH ITOJIOXKCHUA, pACCTOAHUA U

YCKOPE€HHA, IAWHAMOMETpP, IMOAIIMWIIHUKH, PaKEThl, pblyar, HO,Z[BI/I)KHBII‘/'1 n

HGHOHBH)KHLIﬁ 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTBIC MCXAHU3MEI B 6LITy,

L3l COOOIIAIOIINECS COCYAbI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHU A
OcCHOBHbBIE TOJIOKEHHUSI MOJIEKYJISAPHO-KMHETUYECKOM TEOPUH  CTPOSHUS

2.1 BelecTBa. Mozenu TBEPAOIo, KHUAKOTO U Ta3000pa3HOro COCTOSIHUI BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

Y JlBukeHnue uyacTtuil BeniectBa. CBs3b CKOPOCTH JABM)KEHHS YacTHL[ C

' Temnepatypoil. bBpoyHoBckoe nBuxkenue, tudpdys3us

2.3 CMaunBaHUE U KaWUISPHBIE SBJICHUS

2.4 TemoBoe paciimpeHue u cxxatue

2.5 TennoBoe paBHOBECHE

26 Buytpennss sueprus. Pabora u Temsomnepeaya Kak crnocoObl M3MEHEHUS

' BHYTPEHHEHN YHEPTUU

2.7 Bunel Temonepenayn: TeMI0ONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpesanne wu oxnaxzaeHue ten. KonauuecTBO TEIOTHL. Y enbHas
TEIUIOEMKOCTbD:

2.8

O=am(t,—1)
3aKOH COXpaHEHMsI SHEPrUM B TEIUIOBBIX MpOIEccax. YpaBHEHHUE TEIJIOBOIO
Oananca:
2.9
O +0, +..=0
Ucnapenue m konaeHcauus. M3MeHeHHe BHYTpEHHEHW SHEPrUU B IPOLECCE
210 ucnapeHus ¢ KoHjaeHcanuu. KumeHue >KuakocTu. YaenbHas TemioTa

napooOpazoBanusi: L = Q/m




2.11

Bnaxnoctn BO3yXa

2.12

[InaBnenne wu kpucramuMzauus. V3MeHeHHe BHYTPEHHEM OSHEPruu IpU

IUIAaBJICHUU U KpUCTAJIJIM3allhU. VY aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH OHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIJIOTAa CropaHusd

tormBa: = Q/m

2.14

[Tpunnume! padoTe! TermoBeix asurateneit. KIT/ remioBoro asurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

W3mepenue yaenpHON TeMI0EMKOCTH METAIUIMYECKOTIO WIMHIPA; KOJIMYECTBA
TEIUIOThI, IMOJIyYEHHOTO BOJOM KOMHATHON TemIepaTrypbl (PUKCUPOBAaHHOU
Maccpl, B KOTOpPYIO OIIyIEH HarpeTblii LWIMHIpP; KOJWYECTBA TEIUIOTHI,
OTIAHHOI'0 HArpeThIM LUIMHAPOM, IIOCIIE OIYCKAaHMS €ro B BOJAY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIBHON BIAXKHOCTU BO31yXa; YACIBHOW TEIIOTHI
IJIaBjaeHuss Jpja. lccnenoBaHWe W3MEHEHMsS TeMIEpaTrypsl BOJABI  IIPU
Pa3NUYHBIX YCIOBMAX; SIBICHUS TEMJI00OMEHa NMpH CMENIMBAHUU XOJIOJHOW U

ropsiueit BOJbI; Iporiecca NCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHHUE U KAIMUIIJIAPHBIC
SABJICHUS B IIPUPOAC, KPUCTAJIIBI B IIPUPOJAC, U3JTYUICHHUC COJ'IHI_[a, 3aMCP3aHUC

BOJI0OEMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmeéa:  KallWJUIAPBL,  TPUMEPBl  HCIIOJIb30BAHM
KPUCTAILIOB, )KMAKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBasi TypOMHA, JBUTATEIh

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BHUJA SJICKTPUUCCKHUX 3apsaa0B

3.2
3.3

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEeHHUs DIIEKTPUUYECKOTO 3apsiia

3.4

DnekTpuyeckoe nose. Hanpsok€HHOCTh siiekTpuyeckoro mnois. [lpuHiun

CYTNEPIIO3UIINH JIEKTPUUECKUX OJIEH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snexktpuueckux 3apsnoB. [IeHCTBHE DIEKTPUYECKOrO IO Ha

anekTpudeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH




[TocTosHHBIN AeKTpUUECKU TOK. J[eCTBUS AeKTpruUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 l=g/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IEIIBHOE IEKTPUUECKOE COIPOTUBIICHHUE:!
3.7 R=pl/S
38 3akon Oma aiis ygactka snekrpuueckon ernu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
I =1,; U=U,+U,; R=R +R,
1 1 2 1 2
3.9 [TapannenpHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUSL:
U=UsI=I+I;R=2.
2 2 ”
CMeniaHHble COEJUHEHNS IPOBOIHUKOB
Pa6ota u momrHOoCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenma:
3.11 O=I"R-t
3.1 OneiT Opcrena. MarHuTHOE MOJE€ NPSIMOTO NPOBOJHUKA C TOKOM. JIMHMM
MarHMTHON MHIYKIIUU
313 MaruutHoe 1oJIe TOCTOSIHHOIO MarHuTa. B3auMmoJeicTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM
3.15 Omnbrtel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [IpaBumno Jlenna
IIpakmuueckue pabomul
W3MepeHne  3IIEKTPUUYECKOTO  CONPOTUBIEHHUS  PE3UCTOPA;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUIECKOTO TOKA.

I/ICCJ'IGIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA4, BO3HHKAOOICTO B IIPOBOIAHHKE

(pe3ucTophl, TIaMIOuYKa), OT HAMPSHKEHUS Ha KOHIIaX MPOBOTHUKA; 3aBUCHMOCTH




COIIPOTUBJICHUS OT AJIUMHEI ITIPOBOJHHUKA, IIOIIAaAN €T0 IMOIICPEYHOr0 CEYCHHU U
YACIBHOT'O COIIPOTUBJICHUS.

HpOBepKa ImpaBujia JJIA SJICKTPUUCCKOTO HAITPSXKCHUA IIPU ITOCIEI0BATCIIBHOM
COCAUHCHHWHN MPOBOAHHUKOB; IIpaBUJia JIA CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

napajyuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue sA6NeHUs 8 Npupode: DIIEKTPUYECKHE SBICHUS B aTMmocdepe,

3.17 AJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE T10JIe 3eMITH, peii( MoIt0CcoB,
POJIb MAarHUTHOTO TOJIS JUIs1 )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texuuueckue ycmpouicmea: 3IEKTPOCKOIN, aMIEpMETp, BOJBTMETP, PEocTart,
CUCTUMK  OJCKTPUYECKOHW OSHEPTHUU, OJICKTPOOCBETUTEIBHBIC  MPUOOPHI,

3.18 HarpeBaTeJIbHbIC AIEKTPONPUOOPHI (mpumepsr), AJICKTPUUYCCKUE
MPEIOXPAHUTEINN, JJICKTPOMATHUT, JJICKTPOJBHUTaTeNIb TOCTOSIHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DneKTpoMarHuTHbIE BOJIHBL. [1Ikana 37eKTpOMarHUTHBIX BOJTH

3.20 JlygeBast Mmonenb cBeta. [IpsMonrHEHOE pacipoOCTpaHEHNE CBETA

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 [Ipenomiienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 Jucnepcus cseta

3.4 Jlunza. Xon mydeit B nuH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYeCKas cuia

' mun3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. Onruyeckue TpuoopsI
IIpaxmuueckue pabomul
###Par#t#13mepeHne ONTHUYECKON CHIIBI coOMparomiei JTUH3bI; (HOKYCHOTO
paccTosHUS COOMpArOIIeH JIMH3HI (TI0 CBOMCTBY paBEHCTBA Pa3MEPOB MPEAMETA
1 U300pakeHus, KOT/1a MpeIMeT Pacloio’KeH B ABOMHOM (oKyce), MoKa3aTens

3.26 MIPEeIOMJIEHHUS CTEKJIA.
###Par#t#ccnenoBanue CBOMCTBa U300paKEHUs, TIOTYYEHHOTO C MTOMOIIBIO
coOuparomel JTUH3bI; U3MEHEHUS! (POKYCHOTO PAacCTOSHUSL JBYX CIOXEHHBIX
JIUH3; 3aBUCUMOCTH yTJja MPEIOMJICHHs] CBETOBOTO Jy4a OT yria MajJeHus Ha
TPaHUIIe «BO3YX — CTEKIION»

3.97 Qusuuyeckue senenuss 6 npupooe: 3atmenus ConHua u JlyHbl, 1BeTa Ted,

' OINITHYECKHUE SIBJIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOTOANIapar, ONTUYECKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTB. Anbda-, 6eTa-, ramMmma-u3aydeHnus. Peaknuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anbpa-gactuil. Ilmanerapras Mopaens

' aToMa

4.3 CocraB aromHoro siapa. M3otormst

4.4 [Tepuon monypacnaaa aTOMHBIX AP

4.5 SnepHble peakiy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI
Quzuueckue s61eHUs 8 Npupode. €CTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJIOB,
NENCTBUE PAAMOAKTUBHBIX M3TyYECHUN HA OpPraHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUIYaTbHBIN TO3UMETP, KaMepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa







CUCTEMA OLEHKH JOCTU/KEHUSA OBYYAIOIIIMMUCA
INVIAHUPYEMBIX PE3YJIbTATOB OCBOEHUSA
OBPA3OBATEJIBHBIX
IMPOI'PAMM HA YPOBHAX OCHOBHOI'O OBIIEI'O U CPEJJTHEI'O
OBHIEI'O OBPA30OBAHUA
YUYEBHBIN IPEJIMET «®HU3UKA»

B cootBercTBUU ¢ TpeOoBaHUAMHU (heepaTIbHBIX TOCYIaPCTBEHHBIX

00pa30BaTeNbHBIX CTAHIAPTOB OOIIET0 00pa30BaHUs OIICHKAa Y4eOHbIX
JOCTUKEHUN

1o (pusmKe, Kak ¥ 10 APYTUM y4yeOHBIM IIPEeIMETaM, peain3yeT
CUCTEMHO/IETEIIBHOCTHBIN, YPOBHEBBIM U KOMIUIEKCHBIN MTOAXO/BI.

[Inanupyemsble pe3yabTaThl N0 (PU3UKE MOKHO OOBEIMHUTH B HECKOJIBKO
Tpynm:

1) ocBOEHME NOHATHITHOIO armapaTa (MCIOJIb30BAHUE MMOHATHM,

pacno3HaBaHUE ABJICHU, ONTMCAHUE SIBJICHUM TIPHU MOMOIIM (PU3NYECKHUX
BEJIMYNH,

MCIIOJIb30BaHUE 3aKOHOB ISl XapaKTePUCTUKU MTPOLIECCOB, paboTa ¢
MOJICIISIMHU );

2) (opmMupoBaHHE METOOJIOTMUYECKUX YMEHUN (OCBOEHHE METOJOB HAYYHOTO

MO3HAHUS, TPOBEICHHUE OMBITOB 10 HAOIIOAECHHUIO (PU3UUECKUX SABJICHUM,
MIPOBE/ICHHE

IPSAMBIX U KOCBEHHBIX U3MEPEHNN, UCCIIETOBAHUMN 3aBUCUMOCTEN
(bU3nIECKUX

BEJINYMH, COOTIOJICHNE MPaBHI 0€30MacHOTO TPY/1a MPU padoTe C
71a60paTOPHBIM

000py0BaHUEM);

3) pellleHre KaueCTBEHHBIX U PACUETHBIX 3a/1a4 (00bsICHEHUE SIBJICHUI

Y TIPOLIECCOB, IPUMEHEHUE TEOPETUUECKOT0 MaTepHalia JUisl pelieHus 3a1ay);

4) noHMMaHHe MPUKIIATHOTO 3HAYEHUS TTOJTYYCHHBIX 3HAHUN (YMEHUS
IPUBOIUTH

IpUMEPHI MPAKTUUECKOTO UCIOIB30BaHus (PU3UUYECKUX 3HAHUM B
IIOBCETHEBHOMN

KU3HH, XapaKTEPU30BaTh NPUHIUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB,
TEXHUUYECKUX

YCTPOMCTB U TEXHOJIOTMUECKUX MPOLIECCOB, paCliO3HABATh (PU3NUECKUE
SIBJICHUS

B OKPY’KAOIIEH KU3HM);



5) ymenue pabotath ¢ nHGOpMaIUeH HU3NIECKOTO COACPIKAHUS
(KpUTHYECKHU

aHAIM3UPOBaTh UHPOPMALIHIO, MTOTYYAEMYIO U3 PAa3HBIX UICTOUYHUKOB,
dbopmMyIHpoBaTh

U apTyMEHTUPOBATH COOCTBEHHYIO MO3HIIHIO).

Yuureno Ha OCHOBaHUM npemioxkeHHoro B OPII nepeuns npeaMeTHsIxX

pe3yabTaTOB HEOOXOAUMO CPOPMHUPOBATH TEMATHUUECKUE TUIAHUPYEMBbIE
pe3yabTaThl

JUTSL KQXKJ0W TEMBI M BHYTPU KaXKJIOTO pe3yJibTaTa COCTABUTh MEPEUCHD
YMEHUH,

dbopMHUpOBaHUE KOTOPHIX B COBOKYITHOCTH 00€CTICUMBAET IOCTHXKECHHE
TUTAHUPYEMOTO

pe3ynbTaTta u CIy>KUT OCHOBOM JUTsl TOAOOpa 3aJaHuil OIEHOYHBIX TPOIIEAYD.
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Buabl BHYTPHIITKOILHOTO OIICHUBAHUS

Ha Bcex ypoBHsx o01iero o0pa3oBaHusi BBIJICTSIOT JBE OOJIBIINE TPYTIIBI

OIICHUBAHUS: BHYTPEHHEE (BHYTPHUIIIKOJIBHOE) OIICHUBAHUE U BHEIITHEE
OIICHUBAHUE

(rocymapcTBEeHHAs UTOTOBAsI ATTECTAIHS], BCEPOCCUNCKHE TPOBEPOUHBIC
paboThI,

MOHHUTOPHUHTOBBIE UCCIIEOBaHUS (peepabHOTO, PETHOHAIEHOTO YPOBHEH).

BHyTpuIIKOIBHOE OlIEHUBAaHUE MPEAHA3HAYACTCS JAJIsl OpTraHU3aI|H Mpoliecca

oOy4eHHsI B KJIacce MO Y4eOHBIM IIPEIMETaM U PETYIUPYETCS JTOKATbHBIMU
aKTaMu

o0Opa3oBaTeILHON OpraHu3alliH.

K BumaM BHYTPHUIIIKOJIBHOTO OIEHUBAHUSI MPEIMETHBIX PE3YJIHTATOB
OCBOCHUS

00pa30BaTEIBHBIX MPOTPAMM OTHOCSITCS:

— CTapTOBas TMArHOCTHKA, HAMPaBJICHHAS Ha OLIEHKY OOIIe TOTOBHOCTH

oOy4aromierocst K 00y4eHu o Ha JJaHHOM YPOBHE 00pa30BaHUs;

— TEKyIIlee OlIEHUBAHKE, OTPAKAIOIICE MHIMBUIYATHHOE MPOIBIKCHHE

00y4aroIerocsi B OCBOEHUH MPOTrpaMMbl yueOHOTO MpeIMETa;

— TEMaTUYECKOE OIICHUBAHUE, HAIPABIICHHOE Ha BBISBJICHUE U OICHKY

JOCTHKEHHSI 00pa30BaTENbHBIX PE3YJIbTATOB, CBA3aHHBIX C U3YUCHUEM
OTJIEIBHBIX

TeM 00pa3oBaTelIbHON POrPAMMBI;

— IPOMEKYTOYHOE OIIEHUBAHKE 110 UTOTAM M3YUYEHUS KPYITHBIX

0JI0KOB 00pa30BaTEILHON MPOTPAMMBbI, BKIIFOUAIOIIEH HECKOJIBKO TEM,



WK 10 (POPMUPOBAHUIO KOMIUIEKCHOTO OJIOKA YI€OHBIX TICHCTBUI;

— UTOTOBOE OLICHWBAHHE PE3YJIbTATOB OCBOCHUS 00pa30BaTEIbHON
IPOTrpaMMBbl

3a y4eOHBIH TO/I.

OpHa U3 CyIIECTBEHHBIX 3371a4 TEKYIIEro U TEeMaTUHYECKOT0 KOHTPOJIS —

MOATOTOBKA OOYYAIOIINXCS K IPOMEKYTOYHOM ¥ HTOTOBOM OIICHKE (32
YETBEPTh,

MOJIYTo/IN€E, B KOHIIE Y4€OHOTO ro/1a). B TaHHBIX peKOMEHIAlUSIX peUb UJIET

O TEKYIIEM OLICHUBAHUHU.

Tekylee olleHUBaHUE

Tekylias oleHKa BKIIOYAET MEPUOJNYECKUE TPOLIEAYPhI OLICHKU

WHJIMBUAYAJIBHOTO MPOJIBHXKEHUSI 00YUYaIOIIETOCs B OCBOCHUU MTPOTPAMMBbI
y4e0HOTO

npeameTa «Pusukay. Pe3ynbTaTel TEKYIIEH OLEHKHU SIBIISIOTCS OCHOBOM
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JUTSL MTHAUBUAYaIu3aluy yaeOHoro mpoiiecca. TekyIas olleHKa MOXKET OBbITh

dbopmupyroIei, MoAAepKUBAIOIICH U HAIPABJISIOMICH YCUITHS
oOyyarorerocs,

BKJIFOYAIOIICH €r0 B CAMOCTOSITEIbHYIO OIIEHOYHYIO JEATEeIbHOCTbD,

U TUarHOCTUYECKOM, CITIOCOOCTBYIOIIEH BBISIBICHUIO M OCO3HAHUIO YUUTEIIEM

1 00yYaroIMMCS CYIIECTBYIONIUX MpoOsieM B 00yueHun. Texyiiee
OIICHUBAHUE MOXKET

MPOBOAUTHCS HA KAXKIOM YPOKE U BBISIBISATh JTOCTUXKEHUS OTJEIbHBIX
oOydJarommxcs

B TIPOIIECCE U3yUeHUs YIeOHOTO MaTepuaa.

B Tekyieit orieHKe UCMOIb3yIOTCS pa3IndHbIe (POPMBI 1 METOJIBI IPOBEPKH

(YCTHBIC U MMCBMEHHBIE OMPOCHI HA YPOKaX, KPaTKOBPEMEHHBIE
CaMOCTOSITEeIIbHbBIC

paboThI, TOMaITHKE PA0OTHI, UHAUBUAYAJIbHBIC U IPYINIOBBIC MPOSKTHBIC

Y UCCIIeI0BAaTEIhCKUE PadO0ThI, CAaMO- U B3aMMOOIICHKA, pedIeKcus,
OLICHOYHBIE JTUCTHI

U IPYTHE) C y4€TOM 0COOEHHOCTEH yueOHoro npeameTa « Pusnkay u
METOJUKHI

MIPENOAABaHUs, PEAIN3YEMOMN YUNUTEIIEM.

J171s1 ycTaHOBJIEHUS! YPOBHSL OCBOEHUSI OOYHAIOIIMMUCS KaXKI0M TeMbl Kypca

MPOBOJIUTCS TEMAaTUYECKast TUAarHOCTUKA (OLIEHKA).

Jlmarsoctrka — croco0 MOJIyIeHHs U3MEPSEMbIX IMOKa3aTene 00yueHus,



o0ecneunBaronX 00bEKTUBHOE U BCECTOPOHHEE N3YUYCHHE YCIOBUH U
pE3yJIbTaTOB

y4eOHOTro Ipolecca, crnocod MposICHEHUS BCEX U3MEHEHUH, KOTOpbIE
IPOUCXOMST

B [T03HABATEIILHOM IPOLIECCE.

OueHrBaHUE YCTHOTO OIpoca

B ®PII no yuebHOMY npeameTy «PU3HKa» EPEUUCIICHBI BCE IPEAMETHBIE

PE3yNbTaThl, KOTOPBIE TOHKHBI OBITh OCBOEHBI U KOTOPHIE BEIHOCSTCS

Ha TEMATUYECKUI U UTOTOBBIM KOHTPOJb, B TOM YUCIIE U Ha
rOCyAapCTBEHHYIO

UTOTOBYIO aTTECTALUIO.

Hcnonb3oBaHME HAYYHBIX MOHATUN, U3YYEHHBIX (PU3UUYECKUX BEIHYUH

Y 3aKOHOB OLIEHUBAETCA B MPOIIECCE ONMUCAHMS U XapaKTEPUCTUKN CBOMCTB
TEN

u pusnueckux siBeHu. B pamkax Tekyiei npoBepku 1eaecooOpa3Ho s
BCEX

BHOBb BBOJAMMBIX (POPMYIT U 3aKOHOB 00palliaTh BHUMaHUE Ha:

— IIOHUMaHue (PU3NYECKOTO CMbICIIA UCIIOJIB3YEMBIX BEJIHUMH, UX
0003HayYeHus

¥ eIMHUIBI (PU3NYECKHUX BEIHUNH;

— NOHMMAaHUE CIIOBECHON (hOPMYIUPOBKHU 3aKOHA, CYyTH 3aKOHOMEPHOCTH,

BBIPKEHHOU (HOPMYJIONi;
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— 3HAaHUE MATEeMaTUYECKOT0 BBIPAKEHUS 3aKOHA, (POPMYJI, CBSI3bIBAIOLINX

JTaHHYI0 (PU3MYECKYIO BETUUYHMHY C IPYTUMH BEJIMYMHAMY;

— YMEHHUE CTPOUTH rpapUKH U3yUYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX
BEJIUYMH.

B pamMkax ycTHOTro ornpoca B MpakTHKE YYUTEs GU3HKU HIUPOKO
IPUMEHSIOTCSI

«KApPTOUKW» (U3UYECKON BEIMUMHBI, PU3NUECKOTO 3aKOHA, PU3NIECKOTO
npubdopa

VI YCTPOMCTBA U T.J., KOTOPBIE SIBJISIFOTCS 17151 00YYaIOILIErocsi CBOETO pojia

WHCTPYKIMEN (MJIaHOM) 17151 TOCTPOEHUS MTOJIHOT'O OTBETA.

KputepueM onieHKH U IepeBoJja B OTMETKY YCTHOTO OTBETA MOXKET CIYKHUTh

HAJIMYUE U NIPaBUIIBHOCTh 3THUX 3JIEMEHTOB, 0003HAUYEHHBIX B IUIAHE.

OTmeTKa «5» BBICTABIISIETCS 32 BEPHOE MIPEJICTABICHUE BCEX DJIEMEHTOB,

BXOJISIIIMX B TUIaH OTBETA.

OtmeTKa «4» BBICTABISAETCS, COOTBETCTBEHHO, TPU HAIIMYMU HETOUHOCTH



B OJTHOM W3 JIEMEHTOB OTBETA WJIU MPU OTCYTCTBUU OJTHOTO U3 PJIEMEHTOB.
[Tpumepsbl KpUTEpUEB OLICHUBAHUS YCTHBIX OMPOCOB

3ananue Kpurepuu aJis o1eHMBaHUSI OJTHOTHI OTBETA

Onucats 1o iany

(bU3UYECKYIO BETUYUHY

1)Kakoe cBOMCTBO T€N WM SIBICHUN XapaKTepU3yeT JaHHAsl BEJIMUUHA?
2)OnpeneneHue GU3NIECKON BETUINHBI.

3)®opmyna cBs3U JaHHOW BETHUMHBI (TpaduKH 3aBUCUMOCTEH ).
4)EvHULIBI BETUYUHBI B MEXKIYHAPOIHON CUCTEME EMHUII.
5)[Ipubop/criocoObl U3MEpPEHUS BEIIUYUHBI

Onucars 1o MmiIany

dbuznyecKkuil 3aKoH

1)CnoBecHast popMyIMpoBKa 3aKOHa.

2)MareMaTuuecKkoe BhIpKEHUE 3aKOHA.

3)Ha3BaHue U €UHULIBI U3MEPEHUS BCEX BEIUYNH, BXOSIINX B 3aKOH.
4)OnbIThI, MOATBEPKAAIOIINE CIPABEITUBOCTH 3aKOHA.

5)ITpuMepbl NpUMEHEHUS 3aKOHA Ha MPAKTHKE.

6)YcioBus (TpaHUIlbl) TPUMEHHUMOCTH 3aKOHA

Onwcatp no miaHny

buznyeckuit

(MCTOpUYECKHUI) OTIBIT

1)Ilens omnbiTa.

2)CxeMa ormbITa.

3)YcioBus, Ipu KOTOPBIX OCYIIECTBIISETCS OMBIT.

4)Xon omnbITa.

5)Pe3ynbTaT onbiTa (€ro MHTEPIIPETALINS)

Onwcatp No miany

buznyeckuit mpudop/

YCTPOMCTBO

1)Ha3znauenue ycTpoiicTaa.

2)CxeMa ycTpoiicTBa.

3)IIpuniun AeiCTBUS yCTPOUCTBA.

4)ITIpaBuiia Monb30BaHUS YCTPOHCTBOM U €r0 IPUMEHEHUE
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Huxusiga rpanuia oTMETKH «3» COOTBETCTBYET YCTHOMY OTBETY, B KOTOPOM
BEpHO MpecTaBieHo He MeHee 60% AJIeMEHTOB OT MOJHOTO OTBETA.
OtmeTKa «2» BBICTABISETCS, €CIIM 00YUAIONIUNACS HE PACKPHIBAET OCHOBHOE



cojiep;kaHue Marepuana (rpeacrabieHo MmeHee 60% 31eMEHTOB OT MOJTHOTO
OTBETA).

AHaNOTUYHbIE KPUTEPUU MOKHO HCIIOJIB30BATH ISl OLCHUBAHMUSI

KpPaTKOBPEMEHHBIX KOHKPETHBIX MTUCbMEHHBIX 3aIaHUM MPU OpraHU3aIUH
paboThI

C MaTepUAIIOM YUEOHHKA.

OueHnBaHKE MMUCHMEHHOTO OMPOCca

Ha 6a3e ocBOCHHBIX 3HaHU (BeTUYHH, POPMYII, 3aKOHOB) IIETIECO0OPA3HO

MPEJIOKUTh MUCbMEHHBIE 3a/IaHUsI C KPATKUM OTBETOM Ha OITMCaHUE

U XapaKTePUCTUKY CBOMCTB TeJ U GU3NUECKUX ABJICHUM. Takux 3a1aHuii
0a30BOro

Y TIOBBIIIICHHOTO YPOBHEH CJI0KHOCTH B UMEIOIIEMCSI apCeHase
TUAAKTHIECKUAX

CPEIICTB IOCTATOYHO MHOTO (3aIaHUs ¢ KPATKUM OTBETOM B BHJC IIHU(PPHI WITH
qyucIna,

Ha MHO>XECTBEHHBI BHIOOp, HA COOTBETCTBUE JIEMEHTOB JIByX MHOXKECTB,

Ha 3anojaHeHue npomnyckoB). Hanbosee pacripocTpaHeHHBIMU SBISIOTCS
3aJIaHusl

Ha BBIYHCIICHUE BETMIMHBI B PA3IMYHBIX CUTYAIIHMIX, KOTOPHIE TIPOBEPSIOT
YMEHUS

WCITOJIB30BaTh Pa3IMYHbIE ()OPMYIIBI M 3aKOHBI B CTAHJAPTHBIX YICOHBIX
CUTYaIIHsIX.

B kadecTBe ciieqyromiero mara yauTenato Heo0X0auMo moao0paTh 3a1aHusl,

MOCTPOEHHBIE HA KOHTEKCTE JKU3HEHHOU cutyarnuu. PekoMeHnyercs
WCITIOJIb30BATh

KOHTEKCTHBIC 33JIaHUs 110 padoTe ¢ rpaduKoM, TaOJIUIICH UITH CXEMOM,
KOTOPBIE

napaieIbHO ¢ TPEAMETHBIMA YMEHHUSMH MPEoJiaraoT (GOpMUPOBAHHE U
OIICHKY

YHUBEpCAIBHBIX yueOHbIX AeiicTBuil (YY) mo padorte ¢ undopmarmeii:
YTEHUE

¥ IOHUMaHue nHpopManuu (HarpuMep, HaX0XK/IeHNE 3HAUCHUN BETMYNH

o rpaduKy), TOHUMaHUE U UHTEpIpeTarus nHhopManuu (Harpumep,
COOTHECEHHUE

Y4acTKOB IpauKoB ¢ PU3NYECKUMH MPOLECCAMU, KOTOPbIE OHU OTPAXKAIOT,

OTIpeJIeJIeHHE XapaKkTepa U3MEHEHUsI BEJIMUMH Ha OTJIETbHBIX y4acTKaxX
rpajduxka,

npeoOpazoBanre HHOOpPMAITUU U3 TAOIUIIBI B TPa(UK U T. 1.) U MPUMEHECHUE



rpaduueckoit nHGOpMaIMK B U3BMEHEHHOM WM HOBOU cuTyauuu. J{ms
OLICHUBAHUS

YMEHHU BBINOJIHATH 33/IaHKs] HA OITMCAHUE U XapaKTEPUCTUKY CBOMCTB TN

U GU3UYECKUX SIBJICHUH 11e51ec000pa3HO MPOBOJUTH KPATKOBPEMEHHBIE
MIPOBEPOYHbIC

TECTOBBIE pabOThI, cojiepkaiire 6a30BOro U MOBHIIIEHHOTO YPOBHEH
CJIOHOCTH.

KonuuectBo 3aganuii B paboTe 3aBUCUT OT TUIA BKIIOYEHHBIX 33JJaHUI U OT
BPEMEHH,

OTBOJIMMOMY Ha BBINIOIHEHHUE TecTa. Harpumep, 1715t paboTsl HA 15 MUHYT
3TO MOTYT

23

ObITh 3—4 3a1aHust 6a30BOTO YPOBHS CI0KHOCTH C KPATKUM OTBETOM B BUJIC
yucia

WJIU HA COOTBETCTBHE U 2 3aJaHUs MOBBIIIEHHOTO YPOBHS CIIOKHOCTH

Ha MHO>XECTBEHHBII BBHIOOD.

[TpumepHas mikana nepeBoja 6anina B OTMETKY (pa3pabaTbiBaeTcs

B 00pa3oBaTebHON OpraHU3alUN):

HIDKHUH TOPOT OTMETKU «35» COOTBETCTBYET MOJTy4YeHUIO HE MeHee 80%

OT MaKCUMAaJIbHO BO3MOXKHOI0 0ania;

HIDKHUH TOPOT OTMETKU «4» COOTBETCTBYET MOTYy4YeHUIO HE MeHee 60%

OT MaKCUMAaJIbHO BO3MOXKHOI0 0ania;

HUKHUHN TIOPOT IIKOJIBHOM OTMETKH «3» OmpenenseTcs 0amiom,

COOTBETCTBYIOIIUM BBITIOTHEHHIO 33JIaHUN 0a30BOTO YPOBHS CIIOKHOCTH HE
MEHEe

yeM Ha 60%;

OTMETKA «2» COOTBETCTBYET BHINOJIHEHUIO MeHee YyeM 60% 3a1anuii 6a30BOro

YPOBHSI CJIOKHOCTH.

OmHUM U3 BOKHEUIIMX PE3YIbTaTOB 00yUeHUS (DU3UKE SBIISICTCS PEIICHUE

KAUYEeCTBEHHBIX U PACUETHBIX 3a/1a4.

Pemenus kauecTBEHHBIX 3a71a4 MPEJCTABISAIOT COO0M pacCy)AeHUS,
COCTOSILLIUE

U3 psiJia CBS3aHHBIX JIPYT C APYTrOM MPUUYUHHO-CIEACTBEHHBIMU CBSA3SIMHU

YTBEPKIAEHUN, KOTOPBIE OJKPEIUISIOTCS CChUIKAMH HAa CBOMCTBA SIBJICHUM,
bopmyIibl

Y 3aKOHBI. Penienne pacyeTHbIX 3a7a4 — TAKKE 3aMUCh JOTUYECKHU CBSI3aHHBIX

YTBEPKICHU, HO MPEJICTABICHHBIX B BUJIE (DOPMYJI, MATEMATHIECKUX

npeo0pa30BaHUi U BEIYHCIICHUN.



Kputepun orieHMBaHUS KaUeCTBEHHBIX 3a/1a4 JOJKHBI 0a3UpOBATHCS

Ha BBIJICJICHUU CJIEAYIONIUX 3JIEMEHTOB PEIICHHUS:

1) o6ocHOBaHKE OTBETA, COCTOSIIEE U3 HECKOIBKUX JIOTHYECKUX 11arOB

C YKa3aHHEM Ha CBOMCTBA SBJICHUM, (POPMYJIIbI HIIU 3aKOHBI, KOTOPHIE
MOJITBEPKIAIOT

BBICKA3aHHOE YTBEPKICHHUE;

2) yka3zaHue Ha CBOMCTBA SIBJICHUM, (DOPMYIIBI MIIH 3aKOHBI, KOTOpHIE

MIOJITBEPKJIAI0T BHICKA3aHHOE YTBEPKICHHE;

3) oTBeT Ha MOCTaBJICHHBIN B 3a7ja4€ BOIPOC.

[TockonpKy noaHOE OOBSICHEHUE MPEATIONAraeT OCTPOEHHE HE MeHee 2—3

JIOTHYECKHX IIaroB ¢ OIIOPON Ha HE MEHee 2—3 MU3yUEHHBIX CBOWCTBA
buznyecKux

SBIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEM, TO TIPH OIICHUBAHUU
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1€J1€CO00Pa3HO BBIAEIAThH B PEIICHUH KaU€CTBEHHBIX 3a]1a4 MOJHOCTHIO
BEpPHOE

pelieHre, KOTOpoe COAEPKUT BCE HEOOXOAUMBIE 3JIEMEHTBI, U YACTHYHO
BEpPHOE

pelIeHrne, KOTOpOoe OLIEHWBAETCS MO MPUHIIUITY BRIYUTAHUS 0aJlioB 3a
OTCYTCTBYIOLIUE

HEOOXOIMMBIE AJIEMEHTHI TTOJIHOTO 000CcHOBaHUS. [Ipy olleHNBaHUYN pelIeHUS

KauyeCTBEHHBIX 33/1a4 PEKOMEHIYETCS MCTIOIh30BaTh 00OOIICHHBIE KPUTEPHUH

orieHnBaHus Takux 3aganuii B KM OI'D (Ha ypoBHE OCHOBHOTO

obmrero oopaszosanusi) 1 KUM EI'D (Ha ypoBHE cpenHero o01iero
oOpa3oBaHuUsl)

1o u3MKe.

Kputepun olieHNBaHUS pacueTHBIX 337]a4 OCHOBBIBAIOTCS HA OOIICTIPUHATOM

B MeTO/IMKe 00ydeHus (PU3MKe TUIaHe PEIIeHUsS paCYeTHBIX 3a]1a4, KOTOPBIH
BKJIFOYAET

CJIEIYIOLIME DIIEMEHTBI:

1) pabota ¢ ycinoBueMm 3aaun: 3anucCh «JlaHoy», BKIIOYast JaHHBIC U3 YCIOBUS

3aJ]a4uM U CIPaBOYHbIE BEJIMUMHBI, HEOOXOAMMBIEC JISl PELLICHUS 3a]a4H;

2) obocHOBaHUE (PU3UUECKOIN MOJIENN: TPEICTABICHUE PUCYHKA, €CIIA 3TO

HEO0OXOAMMO JUIsl TOHUMaHUs PU3NYECKON CUTYAIlNH, YKa3aHUE Ha TO, KaKue
SIBJICHUSI

WJIM MPOIECCHI PACCMATPHUBAIOTCS, KAKHE 3aKOHOMEPHOCTH MOKHO
UCIOJIb30BaTh

JUIS PEIICHUs 33Ja41 U YeM MO>KHO MpeHeOpeyb, UTOObI CUTYyalMs OTBeYasa



BBIOPAHHOW MOJIEIIH;

3)3anuch Bcex HEOOXOAUMBIX I PELLICHUS 3aJ]a4l 3aKOHOB U (pOpMYyJI;

4) nmpoBeieHUE MaTEMAaTUYECKUX TPEOOPA30OBAHUN U PACUETOB, MOJIyUYECHUE

OTBETA;

5) mpoBepKa OTBETa OAHUM U3 BEIOPAHHBIX CIIOCOOOB (HAIpUMEP, C YUETOM

IPOBEPKH €IMHHI] U3MEPEHUS BEIUYHH).

Pemenue pacueTHOM 3a1a4M OLIEHUBAETCS 10 MMCbMEHHOMY OTBeTy. Kak

IpaBUJIO, BCE MMyHKTHI, KpOME 0OOCHOBAaHUS MOJENH, BXOJST B MUCbMEHHOE
peuieHue

U 00513aTeIbHO TPEOYIOTCS OT 00yUarOLUUXCs MPHU PEIICHUH JTI00bIX 3a1a4. A
aHaJIn3

YCIJIOBHS 337241, BBIOOP MOJIENIM U HEOOXOIUMBIX YPaBHEHUN OOBIYHO

IIPOrOBapHUBAETCS TOJIBKO YCTHO. [Ipy 3TOM Ipu MOBTOPEHUHU OJTHOTUITHBIX
3aa4y

€ro MHOTOKPATHO HE 03BYYMBAIOT, U Y OOYYAIOIIMXCs HE BBIPAOATHIBAETCS

YMEHHE MTPOBOJUTH MOJIHBIN aHaIu3 (PU3HUECKUX MPOLIECCOB U OOOCHOBBIBATD

BbIOOD 3aK0HOB U GopMyil. [losToMy Asist TEKyILIEro OIleHUBAHMUSI
11eJ1eco000pa3Ho

¥ OTOT IyHKT BKJIIOYATh B MUCHbMEHHBIN OTBET XOTS ObI B BUI€ HEOOBIINX

KOMMEHTApHUEB.
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[Ipu oLleHMBaHUY MUCHMEHHBIX PEIICHUI pACUETHBIX 33]1a4 PEKOMEHIyeTCs

10 BO3MOKHOCTH Ha BCEX 3Tallax MCIOJIb30BaTh 00OOIIEHHbIE KPUTEPUU
OLICHUBaHUs

takux 3amannii B KUM OI'D (Ha ypoBHE OCHOBHOTO 00111eT0 00pa30oBaHMs)

u KM EI'D (na ypoBHe cpenHero oo1miero oopa3oBanus) 1o Gu3nke.
Cnenyer

0o0paTUTh BHUMAHUE, YTO COTIACHO 00001EeHHBIM KpuTepusam [ TTA
pacyeTHas 3aja4ya

HE CUMTAETCS PEIICHHOM, €CITM OTCYTCTBYET 3alMCh BCEX HEOOXOAUMBIX IS
peLIeHus

3aJlayu 3aKOHOB U (HhOpMYIJI.

YPOBEHB CIOXKHOCTH PACYETHBIX 3324 3aBUCHUT OT TOTrO, IPEANOIATaeT JIU

peLIeHNEe UCTIOIb30BaHUE POPMYJI U 3aKOHOB U3 OAHOM WJIM HECKOJIBKUX TEM
JTAHHOTO

pazzena, U3 OJTHOTO WJIH JIBYX pa3JIeoB HIKOJBHOTO Kypca (GU3UKH, OT
UCITOJIb30BaHUS



SBHO WJIHA HESBHO 33JIaHHOW mozaenu. s onpeiesieHus ypoBHs
c(hOpMHUPOBAHHOCTHU

y 00y4arouxcs YMEHUHN pelliaTh pacueTHbIC 3a/1a4M MPU U3YUECHUHU KaXKI0M
TEMBI

PEKOMEHAYETCSI IPOBOJIUTH CAMOCTOSITEIbHBIE PaOOTHI, 3aJIaHUsI KOTOPOM
BKJIIOYAIOT

pacyeTHBIE 3aJ1a4d PA3HOTO YPOBHSI CIIOKHOCTH.

CamocrosTenbHbIC PaOOTHI MOTYT CIY>KUTh YAOOHBIM HHCTPYMEHTOM

TEKYIIETro OIICHUBAHUS: PE3YJIbTaThl BHITTOJIHEHUS 3aJaHUI pabOThI TO3BOJISAT

MIPOAHATM3UPOBATH IS KAXKI0T0 00yJaromerocs TeKyuid ypoBeHb
OCBOEHUS TOTO

WJIM MHOTO MPEMETHOIO pe3yJibTara.

TeMarndeckass KOHTPOJIbHAS pad0Ta MOXKET OJJHOBPEMEHHO BKJIIOYATh

3a/IaHUsl HA ONTMCAHUE U XapaAKTEPUCTUKY CBOMCTB TeJ U (PUBHUECKUX
SIBIICHUH,

KA4EeCTBEHHBIC U PACUETHBIE 33J]a4l PA3HOTO YPOBHS CIIOKHOCTH, U
OLICHUBATH

110 COBOKYITHOCTH YPOBEHb OCBOCHHUSI TPYMIIbI IPEIMETHBIX PE3YIbTATOB

Ha COJICP>KAHUU U3y4aEMOU TEMBI.

[Ipu oneHMBaHUU PE3YIHTATOB BBHIMOIHEHUS CAMOCTOSITEIBHBIX

WJTU TEMAaTUYECKUX pabOT PEKOMEHIYETCS HCII0JIb30BATh CJICIYIOIINE
MOXOTbI

IIPU MIEPEBO/Ie IEPBUYHOTO Oaslia 3a BHIMOIHEHUE paOOThl B OTMETKY:

HUKHUHN TIOPOT OTMETKHU «5» COOTBETCTBYET BHITIOJIHEHUIO BCE pabOThHI

He MeHee yeM Ha 80%;

HUKHUHN TIOPOT OTMETKHU «4» COOTBETCTBYET BHITIOJIHCHUIO BCEH pabOThHI

He MeHee yeM Ha 60%:;

HIDKHUM TTOPOT OTMETKH «3» OmpeAesieTcs: 0aioM, COOTBETCTBYIOIITUM

BBITIOJTHEHHUIO 33JIJaHUi 0a30BOTO YPOBHS CI0KHOCTH HE MeHee ueM Ha 60%;
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OTMETKa «2» COOTBETCTBYET BBIIIOJIHEHUIO MeHee ueM 60% 3ananuii 6a30Boro

YPOBHSI CII0KHOCTH.

Kpurtepuu oniennBanust chOpMHUPOBAHHOCTH

METOJOJIOTUYECKUX YMEHHUM

B 0110ke npeaMeTHBIX pe3yinbTaToB, CBSI3aHHOM ¢ (P OPMHUPOBAHUEM

METOJOJIOTUYECKUX YMEHHM, MOKHO BBIJIEIIUTD JIBE YACTU: TEOPETHUECKOE
OCBOEHUE



METOJ/I0B HAYYHOTO TIO3HAHUS U (DOPMHUPOBAHUE IKCIICPUMEHTAITLHBIX
YMEHUM.

TeopeTndyeckoe 0OCBOEHHE METO/I0B HAYYHOT'O IMO3HAHUS MpeIoaracT

dbopMUpOBaHUE YMEHHUIA:

— pacmo3HaBaTh MPOOIEMBbI, KOTOPHIE MOYKHO PEIINUTh MPU TTOMOIITH

(U3UYECKUX METOJIOB;

— (hOpMYIUPOBATH TUITOTE3Y WIH 1IE€TTh OMIMCAHHOTO MCCIICIOBAHUS;

— TUTAHUPOBATH OMBIT C YYETOM U3MEPEHUS U3MEHSIEMbIX BEIIMYUH

1 o0ecIieueHus HeM3MEHHOCTH OCTaIbHBIX TAPAMETPOB;

— BBIOMpATh 000PY/I0BAaHUE U U3MEPUTETBHBIE PUOOPHI,

— OILICHUBATh MPABUILHOCTH MOPSAKA TPOBEICHUS HCCIICIOBAHUS;

— OIICHWBATh JOCTOBEPHOCTH PE3YyIhTATOB H3MEPEHUM;

— UHTEPIPETUPOBATH PE3YyIbTATHI OIBITA, MPEACTABICHHBIC B BU/IC TAOHITBI

WM rpauKoB;

— (hopMyIPOBAaTh 0OOCHOBAHHBIC BEIBOIBI HA OCHOBE MPEACTaBICHHBIX

pe3yIbTaToB.

OneHnBaHKEe TOCTHXKEHUS 3TOTO PE3YJIbTaTa MPOBOJAUTCS MPU TTOMOIIN

Pa3HOOOPa3HBIX 3aJJaHUN TEOPETUUECKOTO XapaKTepa, KOTOPhIE CTPOSATCS

Ha OMKMCAHWH PA3IMYHBIX U3MEPEHUH U OTIBITOB. J1JIs1 MPOBEPKH OCBOCHHMS

TEOPETUUYECKHUX 3HAHUKN 00 SIMIUPUIECKUX METOIaX HAyYHOTO MTO3HAHUS

PEKOMEHIyeTCS B TEKYIIIEE OICHUBAHKUE M TEMATHUECKHE MPOBEPOUHBIC
paboThI

BKJIFOUYATh OJIOKM 3a1aHUH 13 OAHKOB I10 OIICHKE €CTECTBCHHO-HAYYHOMN
I'PaMOTHOCTH.

B nanHowm ciydae cieayer oTOMpaTh Te OJIOKH 3aJaHHK (WU TPYIIIBI
3aJJaHuH

13 0JIOKOB), KOTOPbIE OPUEHTUPOBAHBI HA IPOBEPKY MOHUMAaHUS
O0COOCHHOCTEM

€CTECTBEHHO-HAYYHOTO MCCIICIOBAaHUS. 3a/IaHMs B OTHX OaHKaX CTPOSTCS

Ha CUTYaIHIX )KU3HECHHOTO XapaKkTepa, He MMOBTOPSIIOT MaTeprall yueOHUKa

Y TIO3BOJISIIOT OIICHUTH C(OOPMHUPOBAHHOCTH COOTBETCTBYIOIINX YMEHHM HA
YpOBHE

nepeHoca 3HaHUH B HE3HAKOMYIO CUTyaluto. [[s oneHnBanus
c(hOpMUPOBAHHOCTHU
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YMEHUM BBITIOJIHSTH 33JIaHHsI HA TEOPETUUECKOE OCBOECHHUE METOI0OB HAYYHOTO

MO3HAHUS [1eTIECO00Pa3HO MPOBOAUTH KPATKOBPEMEHHBIE POBEPOUHBIC
TECTOBBIC



paboThl, coneprkalue 3aganus 0a30BOr0O U MOBBIIIIEHHOTO YPOBHEH
CII0)KHOCTH.

KonmuecTBo 3amanuii B paboTe 3aBUCHUT OT THIIA BKIFOUCHHBIX 33/ I1aHUH,
o0beMa

KOHTEKCTa ¥ BpEMEHH, OTBOJIMMOMY Ha BBITIOJTHEHUE PAOOTHI.

[IpumepHas mkana nepesoja 0amina B OTMETKY (pa3zpabarbiBaeTcs

B 00pa30BaTeNbHON OpraHU3aIuN):

HIDKHUM IOPOT OTMETKU «5» COOTBETCTBYET MOJIydeHUI0 He MeHee 80%

OT MaKCHMaJIbHO BO3MOXKHOI'0 OaJifa;

HIDKHUM TOPOT OTMETKH «4» COOTBETCTBYET NOJTyueHuto He MeHee 60%

OT MaKCHMaJIbHO BO3MOXKHOI'0 OaJifa;

HIDKHUM TOPOT IIKOJIBHOM OTMETKH «3» OmpeaesieTcs: OamioMm,

COOTBETCTBYIOIIMM BBITIOJTHEHUIO 331aHUN 0a30BOTO YPOBHS CIOXKHOCTH HE
MeHee

yeMm Ha 60%;

OTMETKa «2» COOTBETCTBYET BBIIIOJIHEHUIO MeHee ueM 60% 3ananuii 6a30Boro

YPOBHSI CIIO)KHOCTH.

[Tpu u3ydennn GuU3UKU 0COOYIO pOJIh UTPAIOT JabOpaTOPHBIE

U TIPaKTUYECKHE pabOThI, BHITIOIHSAEMbIE HA PEaTbHOM 000PYIOBAHUU.

[TpenMeTHbIC pe3ynbTaThl O (puU3MKe B YacTU (HOPMUPOBAHHUS
IKCMIEPUMEHTATBHBIX

YMEHHH MPeyCMaTPUBAIOT OCBOCHHE 00yUaIOIIUMUCS 000OIIICHHBIX
MpEICTaBICHU I

00 UCNOJIb30BaHUHN METO/I0B HAYYHOT'O MMO3HAHUS B CAMOCTOSITENIbHOM
JESITEIIbHOCTH:

— HAOJIIOICHHE SIBJICHUM U MIOCTAHOBKA OMBITOB 10 OOHAPYXEHUIO (PaKTOPOB,

BJIMSIIONINX HAa MPOTEKaHUE TAaHHOTO (PU3UUECKOTO SBICHUS/TIPOIECCa;

— IPOBEACHHE MIPSIMBIX M KOCBEHHBIX U3MEPEHHUIA;

— UCCJIeIOBAHNUE 3aBUCUMOCTH OJJHON (PU3NYECKON BETMYMHBI OT IPYroi

C TIPEICTAaBIICHUEM PE3YJIbTATOB B BUJIE rpaduKa Ui TaOJIUIIb;

— TIpOBEpKa 3aJaHHBIX TPEANOI0KEHUN (TIPSIMBbIE U3MEPEHUS (PU3UIESCKUX

BEJIMYMH ¥ CPABHECHHE 3aJaHHBIX COOTHOIICHUM MEXKTy HMH).

Bo riaBy yria ctaBuTCS OCBOCHHE 00yUYaIOMUMHKCS 0000IIEHHBIX TIJIAHOB

MIPOBEICHUS UCCIIEOBAHNS: TOCTAHOBKA IEJIH SKCIIEPUMEHTAIILHOTO
UCCJICIOBAHMSI,

BBIOOD cItoco0a U3MEpeHus, aIeKBaTHOTO MTOCTABIICHHOM 3a/1a4e;
orpeneseHue



JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3ysIbTaTa Ha OCHOBAHUH MPOCTEHUIITINX
METOJIOB

OLICHKH MTOTPEMIHOCTEN U3MEPECHUU.
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B yue6HOM mpoliecce OlleHNBaHUE BHIMOIHEHNUS 00YyJarOIUMUCS

71a00paTOPHBIX PabOT CKIIAJBIBAECTCA U3 JBYX COCTABISIONIUX:

— cOOCTBEHHBIX HAOJIIOJICHUN YUHUTEIIS 32 XOJI0M pabOTHI;

— MPOBEPKH 3aIMOTHEHUS MUCHbMEHHOT0 OTYETa O JIabopaTOpHOU padoTe.

B pamkax HaGmrofeHus 32 X0/10M pabOThl OLICHUBAIOTCS MPOIIEAYPHBIC
YMEHUSL:

cOOpKa 3KCIEPUMEHTAIBHON YCTaHOBKH, COOJIIOJICHHUE IJIaHa POBEACHUS
U3MEpEHUS

OTIBITA, TIPABWJIBHOCTH CHATHS IMOKAa3aHUH N3MEPUTEIBHBIX TPHOOPOB,
coOroIeHne

MpaBuWI 0€30MMACHOTO TpyJa Mpu padboTe ¢ 1a00paTOPHLIM 000PYI0BAHUEM.

[Tpu dhpoHTaTEHOM BBIMOJHEHUH JTA00PATOPHOM PAOOTHI YIUTEIh MOKET

(¢uKcHpOBaTh HEAOYETHI B ACSITEILHOCTH O0YUaIOIIUXCsI, KOTOPBIE 3aTEM
BITUSIIOT

Ha OLIEHKY paboThl. Kpome 3THX MpeAMETHBIX YMEHUN 1EIeCO000pa3HO
MIPOBOJIUTH

OIICHKY PETyJISTUBHBIX YHUBEPCATBHBIX YI€OHBIX MeHCTBUN (TIJIaHUPOBAHHE
paboTHI,

CJIeIOBaHUE IJIaHY U KOPPEKLHUS IEUCTBUM U T. I1.), a TAKKeE
KOMMYHUKATHBHBIX

YMEHUH B YaCTH MEXKIMYHOCTHOTO OOIICHMUSI, IIOCKOJIBKY JIA00OpaTOpHBIC
paboThI, KaK

MIPABUJIO, BBITIONHSIOTCS B Mapax. 37ech MOKHO o0paiiaTe BHUMaHUE Ha
0COOEHHOCTH

BO3HUKHOBEHUS KOH(QIMKTOB U UX pa3pelieHue, KOPPeKTHOCTh OOIICHHUs

OOYYarOIINXCS IPYT C APYTOM.

B nuceMeHHOM OTY€TE OCHOBHBIE JIEMEHTHI OLICHUBAHUS — 3TO PUCYHOK

WJIM OTIMCAaHUE SKCTIEPUMEHTAIILHON YCTAaHOBKH, 3aITUCh MIPSIMBIX U3MEPEHUN
C YYETOM

a0COJIIOTHOM MOTPEIIHOCTH, TpadUK, €ClId OH MPETyCMOTPEH XapaKTepoOM
paboTHI,

1 (OpMYIUPOBKA BBIBO/A 110 Pe3yJibTaTaM ONBITOB. TakuMm 00pa3om,
UTOTOBAs



OTMETKA 32 BBITIOJTHCHHE JTA0OPATOPHOUN pabOThI CKIIAILIBACTCS U3
pe3yJIbTaToOB

HaAOJIIOICHU 32 TIPOIIECCOM €€ BBIMOTHEHUS, @ TAKKE OLIEHKU MTUCbMEHHOTO
OTYeTa,

B KOTOPOM JIOJIKHBI OBITh MPEICTABICHBI TaHHBIC U3MEPEHUM U ClIeJIaHbl
BBIBO/IBI.

Kputepun onieHMBaHMS MTUCbMEHHOTO OTYETa POPMYITUPYIOTCS YUUTEIEM

CTPOTO B COOTBETCTBUHU C MPEAJIaraeMoOi HHCTPYKIUEHN MO BHITOJIHEHUIO

AKCIIEPUMEHTAILHOTO 3a7aHusl. [Ipu 3ToM «OayuIbHBINA BEC» KPUTEPUATBHON
MO3UILINH,

CBSI3aHHOM C MPaBUIILHOCTBIO MPSIMBIX U3MEPEHUM, TOJIKEH ObITh
CYIIECTBEHHO BBIIIIE.

Takum 00pa3om, Mpu OLIECHUBAHUM IKCIIEPUMEHTAIBHBIX 3aJJaHUM,
BBITIOTHSIEMBIX

Ha peajbHOM 000pYyI0BaHUM, OCHOBHOM aKIICHT JeaeTcss Ha (GOPMUPOBAHUE
YMEHUS

MPOBOAUTH MPSIMBIE U3MEPEHUSI.

[Ipu onleHMBaHUU BBITTOTHEHUS SKCIIEPUMEHTAIIBHBIX 33/IaHUI HA TPOBEACHUE

KOCBEHHBIX U3MEPEHUI U UCCIIEI0BAaHUE 3aBUCUMOCTEHN (PU3NUYECKUX BETUUNH

1e1eco00pa3Ho UCTONb30BaTh 00001eHHbIe kKputepuu KM OI'D no
dusuke.

29

Kpurepuun oueHnBanus NpOCKTHOU

Y UCCIIE0BATENbCKOUN NI TEIbHOCTH

[Tporpamma pa3BuTHs YHUBEPCATBHBIX YUEOHBIX JCHCTBUIN JOKHA OBITH

HaIpaBjIeHa B TOM YHUCJe Ha (POpMUPOBaHHE Y 00YUAIONTUXCS CUCTEMHBIX

MPECTABICHUM U OIbITA TPUMEHEHHUSI METOJI0B, TEXHOJIOTHH U (hopM
OpraHu3aIuu

MPOCKTHON 1 y4eOHO-UCCIICI0BATEIHCKON AEATEIbHOCTH JIJISl JOCTHXKEHUS
MPAKTUKOOPUEHTHPOBAHHBIX PE3YIhTAaTOB 00pPa30BaHUAI.

Bo3MoxHas cuctema olleHuBaHus (yU4UTENIeM WIH YJIE€HAMHU JKIOPH)

WHIMBUTyaJIbHOTO MTPOEKTA WJIM UCCIIEAOBaHUS TIPE/ICTABIICHA B Ta0IHIIC

(0 — nesTenbHOCTD OIICHEHA HEYIOBJICTBOPUTEIILHO; 1 — IEATEIIBHOCTh
OLICHUBAETCS

KaK YaCTUYHO BBIIIOJIHEHHAS; 2 — AESATEIbHOCTh OLIEHUBAETCS KaK
BBITIOJTHEHHAS ).

JlesaTenbHOCTD, MOAJIeKallas OLiIeHKE basbl

[ToctanoBka mpoOsieMbl, €e aKTyallbHOCTh, 000CHOBaHUE (0—2



Bp160p anekBaTHBIX CITOCOOOB BBHITTOTHEHUS TPOEKTA (TIPOBEICHUS
uccnenoBanus) 0—2

CootBeTcTBHE BEIOpaHHOM (hOpPMBI KOHEYHOTO MPOAYKTaA MpodieMe (1enu

HCCIIeIOBAHMUS )

0-2

CrerneHb pacKpBITHS MPOOJIEMBI B COOTBETCTBUH C ONPEACIICHHON TEMOM
POEKTa

(uccnmemoBaHus )

0-2

Hcnonb3oBanue uMeromuxcst GU3n4ecKux 3HaHUU U CIIOCOOOB IEUCTBUS

B COOTBETCTBUU C TEMOM MPOEKTA U (UITM) UCCIICIOBAHUS

0-2

[Touck n 00paboTka nHPpOpMaLNH (aJEKBATHOCTh HH(POPMALIMH, TIOJHOTA,

pa3zHooOpa3ue UCTOYHUKOB)

0-2

dopMyIHpOBKa BHIBOJOB U (MJIM) 0OOCHOBAHUE U peanu3alius MPUHATOTO

pereHust (000CHOBaHHOCTH BHIBOJIOB B COOTBETCTBHH C UCIIOIb3yEMOM
uHdopmaruei)

0-2

[TnanupoBaH¥e U yIpaBICHNUE IO3HABATEILHON EATEILHOCTHIO BO BPEMEHHU
0-2

Odopmienue paboThl (COOTBETCTBUE TPEOOBAHUSAM, 3a7ja4aM MIPOCKTA

WJIM WCCIIETIOBAHUS, HAJIMYNUE CCHUIOK Ha UCTOYHHKY U T. II.)

0-2

[IpencraBnenne pe3yabTaToB (CTPYKTYPUPOBAHHOE W TPAMOTHOE M3JI0KECHHUE,

CJIEIOBAaHNE BPEMEHHBIM PaMKaM U T. I.)

0-2

OTBeThI Ha BOMPOCHI (apTyMEHTHPOBAHHOCTD, COOTBETCTBHUE PE3yJIbTaTaM
paboThI,

Hay4Hasi JOCTOBEPHOCTH )

0-2
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CamoorieHka paboThI 1 pe3yibTaTa (COOTBETCTBHE BEIOPAHHON TIpoOIemMe

U CTEINEHb €€ PeIleHUs, YIOBJIETBOPEHHOCTh PE3YJIHTATOM, BBIIIOJHEHUE
niaHa

U BPEMEHHBIX PaMOK pabOoThl, Tpe3eHTalUs PabOThI

0-2

Bcero 24



Pexomenmamuu mo BHICTaBICHUIO OTMETOK 3a
MPOEKTHYIO/UCCIIEI0BATENHCKYIO

NeSTEIbHOCTb.

OtmeTKa «2» «3» «4» «5»

banaer menee 6 6amnos 6-11 12-17 18-24

Hab6nroneHue 3a X010M BBIMTOJIHEHUS TPYITIOBOTO MPOEKTA MO3BOJISET

JOTIOJTHUTEIHHO BBIJCIUTH JIJISl OIICHUBAHUS aKTHBHOCTH/ MHUITHATUBHOCTh
YYCHHKA

pu paboTe B IPYIINE HAa BCEX ATanax MpoBeACHUS IPOEKTa, YMEHUE
paspeniaTth

KOH(DJIMKTHBIE CUTYAIINH, a TAKKE CAMOOIIEHKY CBOETO BKJIajia B paboTy
TPYTITIBI.

OOpazoBaTenbHAs OPTaHU3AINS MOKET KOHKPETU3UPOBATH KPUTEPHH

OIICHUBAHUS YUCOHBIX UCCIEAOBAHUMN B MPOEKTOB. MOTYT OBITh
WCITOJTB30BAHBI

JOTIOJTHUTENbHBIC KPUTEPUH, KACAIOIIUECS TOCTHXKSHHS MPEIMETHBIX

WM METapeIMETHBIX PE3yIbTaTOB O0yUEHHUS B MPOIIECCE peaTu3aluu
UCCIIeIOBAHUS

WM TIPOEKTA: KPEaTUBHOCTh, JETATHHOCTD U PEATUCTUYHOCTh
pa3paboOTaHHOTO

croco0a peleHus MpoOaeMbl U T. . DTH JAOMOJIHUTENIbHBIE KPUTEPUH
JTOJKHBI OBITH

3apaHee U3BECTHBI 00YYAIOMUMCS, UMETh BHIPQKCHHUE B IOMOJIHUTEIBHBIX
Oamnax,

TaK)Ke JJOJDKHO OBITh CKOPPEKTUPOBAHO COOTBETCTBHE OTMETKE.

Pednekcus, camoorieHka

OcHoBHas 3a/1a4a (POPMUPYIOIIETO OLICHUBAHUS — Pa3BUTHE PEPIICKCUU

Y CaMOOLICHKH O0y4Yaromuxcs. Y yuTenb, ooecneunBas Ha ypokax
PETYISIPHYTO

Y TIOCTOSIHHYIO OOPaTHYIO CBSI3b, MOTUBUPYET 00YUaIONUXCS
COBEPIIIEHCTBOBATH CBOE

oOy4eHne, 0CO3HABATh KPUTEPUU OIICHUBAHUS, BOBJICKATHCS B CAMOOIEHKY

U pedaekcuto.

D@ deKTUBHBIMY MPUEMAMH PA3BUTHUSI CAMOOLIEHKH SIBJISIFOTCS] UCTIOJIb30BaHUE

YeK-JIUCTOB (MJIU JINCTOB CAMOOIICHKH ) PAKTUYECKU Ha KaXXIOM YPOKE U
OTUYETOB

IO CAMOOIIEHKE 110 UTOTaM HECKOJBKHX YPOKOB WUJIM UTOTAM U3YUEHUS TEMBI.

Yek-1uCThl MOTYT MPEJIaraTbCs B pa3IMuyHON (JopMe B 3aBUCUMOCTH



oT (hopMBI YpoKa U XapakTepa uzydaeMoro Mmarepuaina. Camas npocras
dbopma — 310

TabIIMIa, B KOTOPOH MO O0IIMM Ha3BaHHEM «YTO y3HAIH U YeMy
HAYYUITHCH)
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MIEPEUNCIICHBI 3a7]a91 YPOKa, KOTOPbIe (HOPMYTUPYIOTCS B ACSITEIBHOCTHOM
dbopwme:

3Har0 (GOPMYITy WU 3aKOH, TOHUMAIO (PU3NIECKUN CMBICIT BEIMYUH, MOTY
pasnuyarh,

MOTY pacro3HaTh, MOTY IPUBECTU MIPUMEPHI, MOTY OOBSCHUTH, MOTY PEIIUTh
3azauy,

MOTY COCTAaBHUThH TUTaH OMBITA U T. 1. [Ipr 3TOM B Ka)X70M clTydae yMEHUE

«TPUBSI3BIBAETCS» K KOHKPETHBIM 3JIEMEHTAM COJCP’KaHUS YPOKa.

Pe3ynbpTaThl aHANIM3a YEK-JIMCTOB TTO3BOJISIOT BEISIBUTH 3aTPYIHEHUS

OOyYaroIIMXCs U 3alNIAHUPOBATH WHANBUIYATBEHYIO KOPPEKIIMOHHYIO paboTy

Ha TOCIIEYIONINX YPOKaxX, a TAaK¥Ke BbIICIUTh PE3yJIbTAThl (YMEHHUS),
KOTOpbIE

OCTaJIMCh HE OCBOCHHBIMU MHOTMMH O0YYaIOIIMMUCS KJlacca, U
3aITaHUPOBATh

JOTIOJTHUTENbHBIC 3aTaHus 1711 (GOPMHUPOBAHUS dTUX YMEHHU Mpu padboTe

Ha CIICAYIONINX YPOKaXx.

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA

» dusuka: 9-i kacc: 0a30BBIN YPOBEHb: YUeOHUK; 3-€ U3/laHKe, TepepadboTaHHOE
[Meppimkua .M., I'ytauk E.M., iBanoB A.U. u ap. AknirioHepHOE 00IIECTBO
«M3narensctBo «IIpocBemenue»

®dusuka 7 kinacc Yuebnuk. [lepeimkun .M., UBanoB A.W. Akironepaoe

obmectBo "N3narenscTBo "[Ipocsernienue”



®dusuka 8§ knacc YueOnuk. [lepsimkun .M., IBanoB A.M. AxunonepHoe

obmectBo "N3naTenscTBo "IIpocBemnienue"

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

®usuka. lunaktrudeckue Mmatepuansl K yueOHuky A.B. Ileproimikuna. 7
knacc/Mapon A.E., Mapon E.A. « ®uzuka. CO0pHUK BOIPOCOB U 337124 K
yueOHuky A.B. [lepoimkuna. 7 kinacc/Mapon A.E., Mapon E.A., Tlo3oiickuit
C.B.

®dusuka. [uarnoctuyeckue padbotsl K yaueoHuky A.B. Ileppimkuna. 7
kiacc/Ilaxmarosa B.B., Illedep O.P.

®wusuka. Tectwl. 7 knacc/XannanoB H.K., Xannanosa T.A.

®dusuka. Meroauueckoe nocodbue k yueonuky A.B. Ileproimikuna. 7
kiacc/®Punonosuu H.B.

®duszuka. Jlunakruueckue matepuaisl K yueoOHuky A.B. [epsimkuna. 8
kiacc/Mapon A.E. , Mapon E.A. ¢« ®usuka. COOpHUK BOTPOCOB U 33724 K
yueOHuky A.B. [lepoimkuna. 8 kinacc/Mapon A.E., Mapon E.A., Tlo3oiickuit
C.B.

®dusuka. [[luarnoctuyeckue pabotsl K yueoHuky A.B. Ilepsimikuna. 8
kiacc/lIlaxmarosa B.B., Illedep O.P.

®usuka. Tectol. 8 kinacc/Xannanos H.K., Xannanosa T.A.

®duzuka. Metoguueckoe mocooue k yueoOnuky A.B. [lepoimkuna. 8

kiacce/Puonosuy H.B.



®uszuka. Junakruueckue matepuansl K yueOHUKY A.B. Ileppimkuna, E.M.
['yrauk. 9 xnacc/Mapon A.E., Mapon E.A.

®uzuka. COOpHUK BOMPOCOB U 3a7a4 K yueOHuky A.B. Ilepoimkuna, E.M.
I'yrauk. 9 xnacc/Mapon A.E., Mapon E.A., I1o3oiickuii C.B.

®dusmka. Tectol. 9 knacc/Xannanos H. K., Xannanosa T.A.

®uzuka. Metoguueckoe nocooue k yueoOHuky A.B. [lepsikuna, E.M. I'yTHHK.

9 knmacc/I'yrauk E.M., YepnukoBa O.A.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

bubnmroteka mudpoBoro oopasopareabHoro konteHTa https://academy-
content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d

Enunas komteknus nudpoBsIx 00pa3oBareabHBIX pecypcos http://school-
collection.edu.ru

denepanbHbIN HEHTP HHOOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB
http://www.fcior.edu.ru/

[{udpossie oOpa3oBarenbHbIe pecypchl hitp://www.openclass.ru






